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FOREWORD

WARRANTY

Thank you for purchasing our robot products. This manual contains the information
necessary for the correct use of the EPSON RC+ software.

Please carefully read this manual and other related manuals when using this software.

Keep this manual in a handy location for easy access at all times.

The robot and its optional parts are shipped to our customers only after being subjected to
the strictest quality controls, tests and inspections to certify its compliance with our high
performance standards.

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

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

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

2. Malfunctions caused by customers’ unauthorized disassembly.
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. Ifthe robot or associated equipment is used outside of the usage conditions and
product specifications described in the manuals, this warranty is void.

2. Ifyou 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.

i
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TRADEMARKS

Microsoft, Windows, Windows logo, Visual Basic, and Visual C++ 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

Microsoft® Windows® 2000 Operating System
Microsoft® Windows® XP Operating System

Throughout this manual, Windows 2000 and Windows XP refer to the respective operating

systems.

NOTICE

In some cases, Windows refers generically to Windows 2000 and Windows XP

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.

INQUIRIES

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
Y our manipulator model and its serial number
Software and its version in your robot system

A description of the problem
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SERVICE CENTER
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SAFETY PRECAUTIONS

Installation of robots and robotic equipment should only be performed by qualified
personnel in accordance with national and local codes. Please carefully read this manual
and other related manuals when using this software.

Keep this manual in a handy location for easy access at all times.

/N WARNING

B This symbol indicates that a danger of possible
serious injury or death exists if the associated

instructions are not followed properly.

/N CAUTION

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

Vi
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Introduction

Welcome to EPSON RC+

Welcome to the EPSON RC+ Robot Control System. EPSON RC+ is a robotic cell control system
that utilizes the open architecture of the PC and Microsoft Windows.

EPSON RC+ features:

PC based control using Microsoft Windows.
Integrated application development environment.

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

Multiple robots on one system.

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

Vision Guide. Integrated vision robot guidance.

VB Guide. Enables you to control the system using standard programming environments
including Microsoft Visual Basic and Microsoft Visual C++.

Force Sensing option allows the robot to use torque limiting and torque/force sensing and
measurement.

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 or indexed
conveyors using vision or sensors.

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

ECP option supports CP motion relative to a fixed point.
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Introduction

System Overview

The EPSON RC+ Robot Control System contains several standard and optional components that
enable you to control a robotic work cell. There are two controller types supported by EPSON
RC+: RC420 and RC520.

RC420 Controller

The RC420 Controller combines the PC and motion drive system in one compact box. It can
control one 4 axis robot.

The RC420 standard system contains the following items:

PC based controller running Windows, the EPSON RC+ software, and SPEL+ drivers.

Built in motion drive system. The motion drive system can control up to four motors, or
typically one robot.

Optional I/O expansion boards.

RC520 Controller

The RC520 Controller is an industrial passive backplane PC combined with up to 3 drive units.

The RC520 standard system contains the following items:

PC running Windows which runs the EPSON RC+ software and SPEL+ drivers.
One Motion Interface Board (MIB) installed in the PC for each drive unit.

One to three RC520 Motion Drive Units. Each drive unit can control up to four motors, or
typically one robot. Also, each drive unit has 16 DC inputs and 16 DC outputs.

Optional I/O expansion boards for the PC.

EPSON RC+ can be used in several configurations. Each configuration uses a PC as the core
controller, with EPSON RC+ software.

Robot Control System. In this configuration, one or more motion drive units are used to
drive one or more robots.

Stand Alone Control System. In this configuration, the PC is used as a cell controller
without any robots. An special standalone MIB board must be installed in the PC to run
SPEL" tasks.

Vision Control System. In this configuration, the PC is used as a standalone vision
controller.

Offline Development System. EPSON RC+ can run on any PC running Windows XP
without any additional hardware. In this mode, you can edit programs and build projects
to check syntax on an offline computer.

Simulation. EPSON RC+ can run programs without a robot and drive unit. An MIB
board must be installed in the PC. This mode allows you to run and debug programs
without a robot or drive unit.

Software

The system includes EPSON RC+ software, which comes pre-installed with Windows. The
EPSON RC+ software package includes all required development, runtime, and option software on
one CD. You can purchase options with the product or enable them in the field.
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Hardware

Refer to the Controller manual for details on the controller hardware.

System Block Diagram

The EPSON RC+ system is based on an industrial Pentium III PC using a passive back plane to
allow for expansion. The system can support up to three Drive Units, allowing you to control
multiple robots from one PC. You can also configure the system to use multiple robots with one or
two axes on a single drive unit, allowing for greater expansion.

Mouse
/D mmﬂ% \
NN —.
L T
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D Boards NIC
RC520
PC Control Unit
MIB MIB MIB
Board #1 Board #2 Board #3
A
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1 2 3
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Introduction

Options

Several EPSON RC+ options are available. Some options require a software key. One key
supports all options. Most options can be enabled in the field after purchasing from your
distributor.

See the chapter Installing Options for details on how to enable an option.

SeikoRCS Users

If you have used SeikoRCS 3.x software, you will find that EPSON RC+ is very similar.

You can convert your SeikoRCS project by opening the project. EPSON RC+ will copy the entire
project from the \SeikoRCS\Project directory to the \EpsonRC\Project directory. You can then use
the project in the EPSON RC+ environment.

SPEL for Windows Users

If you have used SPEL for Windows 1.x or 2.x software, you will find that EPSON RC+ is very
similar.

Many new commands have been added to the SPEL" language, which replaces SPEL. Also,
several commands were made obsolete or replaced. For details, see Appendix B: Changes from
previous versions.

You can convert your SPEL for Windows project by opening the project. EPSON RC+ will copy
the files to a new directory and optionally convert the programs. For details, see Appendix C:
Converting projects from previous versions.

Documentation

All documentation is provided in hardcopy format and also on the PC in Acrobat PDF format. To
view manuals on the PC, click Start - Programs - EPSON RC+ and click on the manual you want
to view.

EPSON RC+ User's Guide

This manual contains detailed information for the entire system.

SPEL" Language Reference Manual

This manual contains detailed information for the entire SPEL" language.
Vision Guide Manuals

These manuals contain information for using the Vision Guide option.
VB Guide Manual

This manual contains information for using the VB Guide option.

Robot Manual

This manual contains detailed information for the robot(s) you have purchased. Each series of
robots has its own manuals.
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Safety

Overview

This chapter explains the important safety requirements for robotic systems using EPSON RC+.

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+ system.

Remember that safety is the most important consideration when designing and operating any
robotic system.

Definitions

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 status. During operation, when the safeguard circuit opens, the system will
switch to operation-prohibited status.

The robot will operate at low speed and torque in the restricted status (low power). In the
unrestricted status (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 status (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 status of the robot will be set to either the restricted (low
power) status or the operation-prohibited status. The system will not change to the unrestricted
(high power) status if the appropriate procedures are not followed.

When the system is in restricted (low power) status or operation-prohibited status, 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.
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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.

There is a safeguard input circuit in the EMERGENCY
connector on the RC520 Drive Unit (or RC420
Controller) that connects with the safety device interlock

& WARN I N G 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
status. All robot motors are turned off. This applies to all robots connected to the controller. 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) status.

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
mode is turned ON and the enable circuit is engaged.

For further details on the safeguard and interlock, refer to the section Installation and Design
Precautions later in this chapter. For detailed wiring instructions, refer to the Setup & Operation
EMERGENCY Connector in the controller manual.
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Safeguard Position Recovery

During automatic operation, when the safeguard is open, the robot pauses and the robot motors are
turned off. At this point, the robot joints can be moved by hand. After the safeguard is closed and
Cont is executed, operation is determined by the SPEL Option Auto recover position after
safeguard preference.

Auto recover on  The motors will automatically turn back on, and the robot will move
slowly to the position it was in when the safeguard was opened, then
normal cycle will continue.

Auto recover off  For the EPSON RC+ Run window and Operator window, the following
dialog will be displayed with a Recover button when the operator clicks
Cont.

Recover Position

Recover Position

Recover turnzs on the robot motors and glowly moves the robot to
the position it was at when the SafeGuard was open. Click the
Recover button and hold down until the Continue button iz
enabled. Releaze the Recover button to stop recower rotion.

Recover Cantinue Abort All Cancel

The operator must press and hold the Recover button until the motors
have turned on and the robot has moved back to the position it was in
when the safeguard was opened. If the operator releases the Recover
button during recover motion, the robot will stop. When the recover

motion has completed, the operator can then click the Cont button to

continue normal cycle.

It is strongly recommended that operators do not move the robot when the safeguard is open. If
for some reason operators will move the robot by hand when the safeguard is open, ensure that the
NOTE robot can safely move back to its original position without obstructions. When the robot moves to
(&  the position it was in when the safeguard was opened, the robot does not retrace the trajectory that
was moved by hand. In this case, the SPEL Option Auto recover position after safeguard
preference should be turned off.
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Operation Modes

The operation mode is defined as the single control point for EPSON RC+, therefore you cannot
control EPSON RC+ in more than one operation mode at the same time.

There are two basic types of operation modes: AUTO and TEACH. AUTO operation modes allow
you to execute 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.

There are 4 AUTO operation modes:

(1) Program/Debug This mode allows you to develop your projects. It is the default start
mode.

(2) Production/Operator This mode starts the system and displays the Operator Window. During
startup, the operation mode can be changed using a password.

(3) Production/Remote This mode starts the system for remote control.

(4) Production/OP This mode starts the system for control from the OP5S00RC Operator
Pendant.

Start Mode

The Start mode specifies the AUTO operation mode for EPSON RC+ when it starts.
You can set one AUTO operation mode from the following modes (1) - (4).

(1) Program/Debug

(2) Production/Operator

(3) Production/Remote

(4) Production/OP

For information on how to change the start mode, refer to the Operation chapter.

Changing Operation Mode

You can change from any AUTO operation mode (1 - 4) to TEACH mode. To change the current
AUTO operation mode to TEACH, set the TEACH / AUTO Switch to the TEACH position.

When the TEACH / AUTO Switch is changed back to AUTO, the operation mode is returned to
the preceding AUTO operation mode (1 - 4).

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

The AUTO operation mode cannot be changed to any operation modes except the TEACH mode
after the system has started. To change the operation mode, set the start mode again and restart
EPSON RC+.

For more information, refer to the Operation chapter.
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Emergency Stop

The RC520 Drive Unit and RC420 controller are 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.

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
& CAUTION 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.

In addition, the RC520 Drive Unit is equipped with an emergency stop output terminal that is
interlocked with the robot’s emergency stop system. This can be used to control peripheral
equipment.

For detailed wiring instructions, refer to the section EMERGENCY Connector in the controller
manual.

Teach Control Device

Operators can use a TEACH control device to operate the robot in the Teach operation mode.

Construct the TEACH control device using the following switches and connect it to the
OPTIONAL DEVICE connector on the front panel of the controller.

e TEACH / AUTO mode switch
e Emergency stop switch
e 3 position enable switch (dead-man)

For further details on the internal circuit of TEACH control device, refer to Setup & Operation
TEACH Control in the controller manual.
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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.

Robot systems safety standard 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.)

EN775 European Standard; Manipulating industrial robots - Safety.

ANSI/RIA R15.06 American National Standard; Industrial Robots and Robot Systems
- Safety Requirements.

IEC204-1 (EN60204-1) Safety of machinery - Electrical equipment of machines
Part 1. Specification for general requirements.

EN292-1,-2 Safety of machinery - Basic concepts, general principles for design
Part 1. Basic terminology, methodology

Part 2. Technical principles and specifications

EN418 Emergency stop equipment, functional aspects - principles for
design.

EN9S3 General requirements for design and construction of guards.

EN55011 Limits and methods of measurement of radio disturbance

characteristic of industrial scientific and medical (ISM) radio
frequency equipment

EN61000-6-2 Electromagnetic compatibility (EMC)

Part 6-2. Generic standards - Immunity for industrial environments
EN1050 Safety of machinery Principles for risk assessment
EN954-1 Safety of machinery-Safety related parts of control systems
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Installation and Design Precautions

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 margin 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 robot 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 drive units 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.

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 the measures that not only prevent a work piece held from
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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 (CtrlDev) is set to REMOTE, Teach mode is
OFF, and the system is commanded to accept remote signals. 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.

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 robot 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.

12
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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:

e 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.

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

o 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.

Resetting the Safeguard

Ensure that the robot system can only be restarted through careful operation from outside the
safeguard 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 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 safeguard 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
e Prescribed bolts are securely tightened to the robot.

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

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

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

Restarting after a Change

When restarting the robot system after its hardware or software has been corrected or serviced,
strictly observe the following:

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

o Test the functions of the robot system to make sure that it operates correctly.

Precautions regarding Robot Operation

General Precautions

Before operation, become familiar with the location of all emergency stop buttons.

During an emergency, always press the nearest emergency stop button. There should never be any
emergency stops 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 calibration.
For details, refer to the section Setup & Operation 3.6 Setting the Reference Points for Calibration
in the 6-Axis manipulator manual.

Automatic Operation

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

met:

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

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

14
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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 switch of the
optional device. Operators then carry the optional device 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

The robot cannot be jogged under power with the safeguard circuit open and the motors will
be turned off. 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:

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

e Before teaching, remove all errors and malfunctions.

e 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.

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

e 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 safeguard area.

e Ifthere 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.

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.

Program Verification

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

Troubleshooting

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

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

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

&

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 safeguard system, take the following precautions:

e  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.

e 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) Ifitis 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.

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

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

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

e 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.

Backup of Projects and System

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

To backup project data, select Copy from the EPSON RC+ Project menu. Refer to the section
Copy Command (Project Menu) in the chapter The EPSON RC+ GUI in this manual.

To backup system data, select Maintenance from the EPSON RC+ Tools menu and execute
MKVER. Refer to the section Maintenance Command (Tools Menu) in the chapter The EPSON
RC+ GUI in this manual.

B If your system cannot be restored using SETVER, you
must restore all drive unit and robot calibration

& CAUT I O N parameters (HOFS, MCOFS, CALPLS) before operating

the robot(s). Failure to do so will cause the robot(s) to

move to incorrect positions.

In addition to making backup copies of the project and system data, you must also record the
configuration data for the following:

e Start Up
e  Security

Record the configurations for the items above as follows:
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1. Select Setup | System Configuration to open the System Configuration dialog.
2. Select the tab for the item to record.
3. Record the configuration data shown on the tab page.

After restoring the backup data, configure the settings for the items recorded above.

Environmental Requirements

In order to optimize the PC and drive unit performance for safety, they must be placed in an
environment which satisfies the following conditions.

Ambient temperature 5 to 40°C (with minimal variation)

Ambient relative humidity 20 to 80 % (with no condensation)

Electrostatic noise Less than 6kV (without mouse and keyboard)

Environment o Install indoors only.

e Place in a well-ventilated area.

e Keep away from direct sunlight.

e Keep away from dust, oil, salinity, metal powder or other
contaminants.

o Keep away from flammable or corrosive liquid and gas.

o Keep away from water.

e Keep away from shocks or vibrations.

e Keep away from sources of electronic noise.

If the controller must be used in an environment that does not

fulfill the above mentioned conditions, take adequate

countermeasure. For example, the controller may be covered

with a box having a cooling mechanism.

The controller is not designed for clean-room specification. If

it is to be installed in a clean room, it needs to be covered with

a box with either ventilation or cooling mechanism.

Base table Use a base table that is at least 100 mm off the floor. Placing
the controller directly on the floor could allow dust penetration
leading to malfunction.

Space Allow at least 50 mm on each side.

There must be room in front of the controller so that the entire
controller can be pulled outward. There must also be room
behind the controller so that one can attach and remove cables
and boards.
Do not block airflow to or from the fan.

NOTE

& The PC and drive units must be used in the horizontal position.

EPSON RC+ Ver.4.2 User's Guide Rev.2 17



Safety

Precautions for Transport and Storage

Transport and store the manipulator and controller in a temperature range of -25° to +55°C.
Humidity within 10 to 90 % is recommended.
Do not shock or shake the manipulator or controller during transport.

When condensation occurs on the manipulator or controller during transport or storage, turn ON
the power supply only after the condensation has dried.

When the manipulator, and controller are used for the robot system again after the long-term
storage, perform a test run to verify that they work properly, and then operate them thoroughly.

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:

e 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.

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

e 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.

e  Precise instructions regarding usage of the system.

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:

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

e  Clear explanation of the work involved.

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

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

e Safety device and interlock function testing and confirmation methods are working
properly.
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This chapter contains instructions for setting up an EPSON RC+ system. It 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
e Hardware Installation
e  Software Installation
e  Writing your first program

e Documentation

Hardware Installation
The EPSON RC+ system hardware comes pre-configured at the factory.

For instructions on hardware installation, refer to the manual for the controller you are using:
e RC420 Controller manual.
e RC520 Controller manual.

Software Installation

EPSON RCH+ is installed at the factory before shipment with the specified configuration. However,
if you need to add an option, upgrade, or re-install, refer to the section /nstalling EPSON RC+
Software in Appendix A for instructions on installing EPSON RC+.
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Installing the software options key

Included with the EPSON RC+ Software is a software key device that enables options. Without
this device, the options you have installed will not be enabled. All options are enabled on one key.
Options can also be enabled in the field. See the chapter Installing Options for details.

The software options key is installed by simply plugging the male end of the key into the parallel
port connector on the PC Control Unit.

Do not plug the options key into the Option Device connector

& CAUTION or any other port other than the parallel port. Permanent
damage can occur.

Installation for offline development

When installing for offline development, such as a laptop computer, do not select the SPEL
Runtime Drivers option, since this requires an MIB board. In offline mode, no software options

key is required for editing programs and building projects.

If you are using VB Guide, you may install it and use the VB Guide controls in your VB Guide
project. But you cannot run the project.

PC Configuration

Refer to Appendix A and configure Date, Time, and screen resolution.
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Windows Security Administration

NOTE

NOTE

When EPSON RC+ is installed, a user with Administrator rights must install it. Normally this is
done at the factory before shipment.

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

User Name and Password at shipment

The RC520 and RC420 robot controllers are configured at factory as shown below:
User Name: EPSON RC User (with Administrator authority)

Password: epson

When the computer name, user name, or password is changed in RC420, the UPS service will not
automatically shut down the robot controller in the case of a power failure despite its setting.
After you change the computer name, user name, or password, configure the UPS service again so
that it will automatically shut down the robot controller in the case of a power failure. For details,
refer to the section Setup & Operation 10.6.3 Setting up the Automatic Shutdown at the Time of a
Power Failure in the RC420 robot controller manual.

For users who use the RC420 robot controller with UPS
The RC420 robot controller is configured at factory as shown below:

Computer Name: Serial No. (SN**##**; *x*%* denotes a five-digit number and it is unique to each
controller.)

User Name: EPSON RC User
Password: epson

When the computer name, user name, or password is changed, the UPS service will not
automatically shut down the robot controller in the case of a power failure despite its setting.
After you change the computer name, user name, or password, configure the UPS service again so
that it will automatically shut down the robot controller in the case of a power failure. For details,
refer to the section Setup & Operation 10.6.3 Setting up the Automatic Shutdown at the Time of a
Power Failure in the RC420 robot controller manual.

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. See the
chapter Security Option for details.
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Writing your first program

Follow these instructions to create a simple application program so that you will become more
familiar with the EPSON RC+ development environment.

1. Start EPSON RC+

Double-click the EPSON RC+ icon on the desktop.

2. Create a new project
a. Select New from the Project menu.
b. Type in a name for a project, for example, FirstApp.
c. Choose 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. You can use upper or lower
case characters.

Function main

Print "This is my first program."
Fend
4. Run the program

Press F5 to run the program. (F5 is the hot key for the Start selection of the Run menu). You will
see the Status window showing the build operation.

Your program is compiled and loaded into memory. If there are no errors during build, the Run
window will appear.

Press the Start button on the Run window to run the program.

You should see the following displayed on the Run window:
-> main started as Task 1
This is my first program.
-> All Tasks Stopped

Now let's teach some robot points and modify the program to move the robot.

5. Teach robot points

Click on the Jog and Teach button ® on the toolbar. You will see the Jog and Teach dialog box.

Look at the lower left hand corner of the screen. You will see a drop down list box called Point
File Name. The current selection is robotl.pnt. This is the default robot point file for your
application. Any points that you teach will be saved with this filename.

Click on the Robot Control Panel toolbar button [ﬁ Click on the Motor On button to turn on
the robot motors. You will be prompted to confirm the operation. Answer Yes to continue.

If the MCal button is enabled, press it now to calibrate the robot. You will be prompted to
confirm the operation. Answer Yes to continue. Then you will see a status window appear and the
robot should start calibrating. Type any key, or click the Stop button if you need to abort the
MCal command. The MCal button is not enabled if you are using an absolute encoder robot.

Exit the Robot Control Panel by clicking on the Close button.
Press the Teach P0 button.

Jog the robot by pressing 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.
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Jog the robot down by pressing the -Z button.

Now change the current point to P1 by clicking on the right arrow on the Point # slider until the
point number is 1.

Press the Teach P1 button. You will see a confirmation message to teach the point. Answer Yes.
Press the +X button to jog the robot in the +X direction.

Change the current point to P2 by clicking on the right arrow on the Point # slider until the point
number is 2.

Press the Teach P2 button. You will see a confirmation message to teach the point. Answer Yes.

Leave the jog screen by pressing the Close button located in the lower right corner of the screen.
You will see a message saying that changes have been made. Click Yes to save the changes.

6. Modify the program to include robot motion commands

Insert three new Jump statements into the Main.prg program as shown below:

Function main
Print "This is my first program."
Jump P1
Jump P2
Jump PO
Fend

Run the program by pressing F5 and then click on the Start button on the Run window. The robot
should jump to each of the points you taught.

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

Insert the Power, Speed, and Accel commands as shown in the program below:

Function main
Print "This is my first program."
Power High
Speed 20
Accel 20, 20
Jump P1
Jump P2
Jump PO
Fend

Run the program by pressing F5 and then click on the Start button on the Run window. The robot
should jump to each of the points you taught at 20% 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 system configuration on
floppy disk. This is easy to do with EPSON RC+. It is important that you keep regular backups of
your applications on external media such as floppy disks.

Follow these steps to backup the project and system configuration:
1. Insert a blank floppy disk in the floppy drive.

From the Project menu, select Copy.

Change the Destination Drive to A:.

Click OK. The project will be copied to the floppy disk.

From the Tools menu, select Maintenance.

Click on the MKVER button.

Enter the MKVER name "sample".

Select the A: drive.

Sl A S i
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9. Click OK. The system configuration will be backed up on the floppy disk.

Now that you have written your first program, you should read the chapter Building SPEL"
Applications.
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This chapter contains instructions for operation of the EPSON RC+ system. The main topics are:
e System Power Up Procedure
e Starting EPSON RC+
e The SPEL Driver Manager

e  System Shutdown Procedure

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 all Drive Units, I/O devices, PC Control Unit, and monitor.
3. Start the EPSON RC+ software.

Starting EPSON RC+

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

Start Method1

1. Double click on the EPSON RC+ robot icon located on the Windows desktop to start
EPSON RC+.

Start Method 2
1. Click the Windows Start Button.
2. Select the EPSON RC+ Program Group.
3. Select EPSON RC+.

Start Method 3

1. Configure EPSON RC+ to start automatically after Windows starts. The details are
described later in this chapter in the section Start Up Configuration.

Startup sequence

When EPSON RC+ starts, it reads initial settings for the current user and local system from the
Windows registry.
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If there are no project files specified on the startup command line, then the last project that was
opened will be opened at startup time. The program files that were last opened will be opened
again.

Start Up Configuration

To configure start up, select System Configuration from the Setup menu. The Start Up tab has
several settings.

I System Configuration 1'

SPEL Options ] Vision] Force Sensing I Security I Conveyor Encoders I
Start Up] Hobotsl Motion Syztems ] 1/0 Spstems ] Remate Control ] Comm Portz ] TEF'IIF'I

K

Start Mndel Auta Start ] Windaws Log I | Cancel

Start Mode:

Program / Debug Help

s

Pazzword to Change Mode:

Start Mode

There are three basic start modes:

Program / Debug This mode allows you to develop your projects. This is the default
start up mode.

Production / Operator This mode starts the system and displays the Operator Window.
Production / Remote This mode starts the system for remote control.

Production / OP This mode starts the system for control from the Operator Pendant.

Start Mode Dialog

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

You can disable this start up dialog using command line options described later in this section.

EPSON

EPSON RC+

Start Mode:
Production / Operator

Starting in 4 seconds.

Changesta"MDde
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If you click the Change Start Mode button, another dialog will be displayed, as shown below:

Change Start Mode

Pazzword:

Mew Start bMode:
IF'roduction # Operator j

ok | Abort |

To change the start up mode, you must supply a password, or you can abort start up all together.

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

NOTE When you change mode from this dialog, it is only temporary. The next time EPSON RC+ runs,
i the original start mode setting will be used. To permanently change the start mode, you must
change it from the Setup | System Configuration | Start Up tab.

Start Up Mode: Program / Debug

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

e Create / edit projects.
o Configure the system and set preferences.

¢ Run and debug programs.

Start Up Mode: Production / Operator

The Production / Operator mode can be used as a simple operator interface for production. In this
mode, the Operator Windows is displayed. You can configure the functions that are available to
the operator.

For more details, see the Operator Window section in the chapter Building Applications in SPEL".

Start Up Mode: Production / Remote

The Production / Remote mode is used to automatically prepare EPSON RC+ to accept remote
commands. When EPSON RC+ started in Production / Remote mode, the Operator window is
displayed with no operator buttons to allow any diagnostic messages to be viewed. The system
control device (CtrlDev) is set for Remote.

In Production / Remote mode, you can run without monitor, keyboard, and mouse connected to the
PC Control Unit if you also configure Auto Start and Windows Log In, as described below. Refer
to the section Running without video monitor, keyboard, mouse later in this chapter.

Start Up Mode: Production / OP

The Production / OP mode is used to automatically prepare EPSON RC+ to accept commands
from the Operator Pendant. When EPSON RC+ started in Production / OP mode, the Operator
window is displayed with no operator buttons to allow any diagnostic messages to be viewed. The
system control device (CtrlDev) is set for OP.

In Production / OP mode, you can run without monitor, keyboard, and mouse connected to the PC
Control Unit. Refer to the section Running without video monitor, keyboard, mouse later in this
chapter. Programs can be selected and started from the pendant.
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Auto Start
You can configure EPSON RC+ to automatically start when Windows starts.
From the Auto Start tab, set the Start EPSON RC+ after Windows start check box.

You can specify EPSON RC+ command line options (/opr, /nosplash, etc.) in the Command line
options text box. Refer to the section Command Line Options in the chapter Operation for details.

Check the Auto start SPEL+ program check box to start the main SPEL+ program after the
specified number of seconds. This only works when the start mode is Production / Operator.

I System Configuration 1'

SPEL Options ] Vision] Force Sensing I Security I Conveyor Encoders I
Start Up] Hobotsl Motion Systems ] 170 Spstems ] Remate Control ] Comm Ports ] TEF'.:’IF'I

K

Start Mode | Auto Stalt] Windows Log In | Cancel

[w Start EPSOM RC+ after ‘windaws stark

aglis

Help
Lommand line options:

[~ Auta stat SPEL+ program in I'IU seconds

Windows Log In

You can configure automatic Windows log in from EPSON RC+. From the Windows Log In tab,
type in the name and password of the user logging in. Set the Windows auto log in check box.
Optionally, you can supply a domain, if required.

You must have Windows Administrator rights to set log in. After making changes, you must
reboot the system the first time. After the first reboot, Windows log in will be automatic for boot
or log out.

I System Configuration 1'

SPEL Options ] Vision] Force Sensing I Security I Conveyor Encoders I
Start Up] Hobotsl Motion Systems ] 170 Spstems ] Remate Control ] Comm Ports ] TEF'.:’IF'I

K

Start Mode | Auto Start ] Windows Log In I Cancel

v windows auta log in

aglis

) . Hel
Windows log in name: Ioperatoﬂ =

YWindows log in password: I xxxxx 1

YWindows log it donait: I
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For users who use the RC420 robot controller with UPS
The RC420 robot controller is configured at factory as shown below:

Computer Name: Serial No. (SN****%*; ***** denotes a five-digit number and it is unique to each
controller.)

NOTE User Name: EPSON RC User
Password: epson

When the computer name, user name, or password is changed, the UPS service will not
automatically shut down the robot controller in the case of a power failure despite its setting.
After you change the computer name, user name, or password, configure the UPS service again so
that it will automatically shut down the robot controller in the case of a power failure. For details,
refer to the section Setup & Operation 10.6.3 Setting up the Automatic Shutdown at the Time of a
Power Failure in the RC420 robot controller manual.

Command Line Options
There are command line options for EPSON RC+ that provide the following functions:
e Start EPSON RC+ for a specified project.
e Change the EPSON RC+ start up mode without a dialog.
e  Suppress warnings.
e Disable splash screen
Examples of command line options are:
e Command input from Windows Start menu | Run

e Target property of desktop shortcut

Starting EPSON RC+ for a specific project

When you start EPSON RC+, you can optionally specify a project name in the command line.
ERC40.EXE [drive:project name]

drive:project file The drive letter and name of a project.

Example

Open project myapp on drive C: at startup:

ERC40.EXE c:myapp

Change the EPSON RC+ start up mode

You can select the start up mode and override the start up dialog using command line options.
To start in Program / Debug mode (no password required)

ERC40.EXE /PROG

To start in Production / Operator mode

ERC40.EXE /OPR | /OPRAS

Use these command line options to override and hide the start up dialog and open the Operator
Window directly.

If only the OPR flag is supplied, EPSON RC+ will open the project from the last session and
display the operator window. EPSON RC+ will only be visible in the Windows Task Manager.
When the operator window is closed, EPSON RC+ will be terminated. /OPRAS automatically
starts the project after a 10 second count down. The auto start can be aborted during the count
down.
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NOTE

If the Security Option is enabled, you can also use the /[LOGIN option to automatically log the
operator into the system. See the description below.

Example

Open project myapp on drive C and display the operator window:
ERC40.EXE c:myapp /OPR

To start in Production / Remote mode

ERC40.EXE /REMOTE

To start in Production / OP mode

ERC40.EXE /OP

The robot drive unit(s) should be ON before starting EPSON RC+ with the OPR, OPRAS,
REMOTE, or OP command line options. If EPSON RC+ cannot communicate with the robot
drive unit, then an error dialog will be displayed and the operator window will not be opened.

For more details, see the Operator Window section in the chapter Building Applications in SPEL".

Login

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

ERC40.EXE /LOGIN "userID", "password"

This is especially useful when you are starting in operator mode. You can log in the operator at
start up.

If the userID or password are invalid, a login dialog will be displayed.

Suppress warnings

You can suppress the additional warning messages using the following syntax:
ERC40.EXE /NOWARNINGS

Or

ERC40.EXE /NW

Disabling the EPSON RC+ splash window

You can suppress the splash window displayed at startup using the following syntax:
ERC40.EXE /NOSPLASH

Or

ERC40.EXE /NS

Running from the Windows Run Box

You can specify a command (e.g. ERC40.EXE C:myapp) from the Windows Start menu | Run |
Open text box.

Making startup icons for your projects

You can create icons that automatically start EPSON RC+ for different projects and start modes.

1. Create a new shortcut to ERC40.EXE on your desktop by selecting the EPSON RC+ icon,
then right clicking and selecting Create Shortcut..

2. Right click on the icon and select Properties. In the command line text box, type
ERC40.EXE followed by the name of the project file you want to open as described
above. Add any other option to the command line, such as /OPR, /PROG, /REMOTE, etc.
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Running without video monitor, keyboard, mouse

When using Production / Remote or Production / OP modes, you may want to use the system
without monitor, keyboard, and mouse connected to the PC Control Unit.

To use RC+ without monitor, keyboard, and mouse, follow these guidelines:

e Configure Auto Start and Windows Login. Verify automatic operation before removing
the monitor, keyboard and mouse.

e Do not use MsgBox, InputBox, or other means of operator input in your programs.

e To shutdown the system, you must execute the ShutDown command using an input to
your program.

e Ifacritical system error occurs, such as emergency stop circuit failure or safeguard circuit
failure, the system will appear to be hung, because a critical message is being displayed.
In this case, you must connect a monitor, keyboard, and mouse to correct the problem.

Problems during Start up

When EPSON RC+ is started for use SPEL+ Runtime (which can include one or more robots), it
checks if the SPEL runtime drivers are running. If not, the drivers are started. After several
seconds, you may see the following dialog when using an RC520 controller:

EFS0M RC+ B x|

Error starting SPEL drivers.

1] Check that MIE boards and option hardware are installed comectly.

2] Check MIB cables.

3] Check that drive units are configured properly and that drive unit power iz turned on.
4] Check that Option Device is ingtalled or jumpered.

5] Check PC Configuration [zee Appendix & in EPSOM RC+ User's Guide.

Re-connect with SPEL?

Mo

SPEL Driver startup error: RC520
When the RC420 controller is used, the following dialog will be displayed:
Wt ' i!

Error starting SPEL drivers.
Check that Ophion Device iz installed or jumpered.
Check PC Configuration [zee Sppendiz A in EPSOMN RC+ Uszer's Guide.

Re-connect with SPELY

Mo

SPEL Driver startup error: RC420

For the RC520, the most common causes of this dialog are that power is off for one or more drive
units, or that one or more cables are not property seated. Make sure drive unit power is on.

After clicking Yes, EPSON RC+ attempts to restart the SPEL runtime drivers. If the dialog
appears again, please check the MIB board(s) jumpers and cables (RC520) or Drive Module DIP
Switch settings (RC420), then try again.

If you answer no to the dialog above, you can continue to work in the EPSON RC+ environment,
but if you try to execute any commands involving a robot, or attempt to run SPEL" programs, you
will see this dialog again.
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The SPEL Driver Manager

When EPSON RC+ is first started, a program called SPEL Driver Manager is started and an icon is
installed in the system tray. When EPSON RC+ is exited, the SPEL drivers remain running. This
allows EPSON RC+ to start up faster on the next use. Also, the robot drive motors will remain on
between EPSON RC+ sessions and MCal will not be required again for incremental encoder robots.

The SPEL Manager can be used to shutdown or restart the SPEL drivers. If EPSON RC+ is not
running, then only the Shutdown menu item will be enabled.

To use the SPEL Manager, right click on the robot icon in the system tray and select a menu item.

I SPEL Driver Manager
| 3:27 PM { in system tray
TS

System Shutdown Procedure

It is very important to shutdown the system properly. Files on the PC may be damaged if the PC is
turned off before shutdown.

Follow this procedure to shutdown the system:

1. Stop all tasks. You cannot shut down while tasks are running. If you attempt to, you will
get an error message and system shutdown will be aborted.

2. Shutdown the EPSON RC+ software by executing File | Exit.
3. Shutdown Windows.
RC420 Controller:
4. Remove power from the controller and monitor.
5. Remove power from I/O devices.
RC520 Controller:
4. Remove power from the PC and monitor.

5. Remove power from the drive units and I/O devices.
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The chapter contains information on the EPSON RC+ 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
Online Help
Toolbars

File Menu
Edit Menu
Project Menu
Run Menu
Tools Menu
Setup Menu
Help Menu
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GUI Overview

EPSON RC+ 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 pane.

Main Window Child Window

-.—- EPSON RC+ 4.0.0 - Project: c:\EpsonRC'ProjectsimyProject

Menu Bar Ry

Eile Edit Project Run  Tools Setup  indow  Help

NSO& s+ RS I@N ==
Tool Bar — x|
Ea Program Files
Main.prg
----- 23 Include Files Function main
I:—]a Robot Paints
Ea Robat 1 Long CyecleCount
e rabiot]. prit
. =23 Labels Do
Project ~h 28 1/0 Labels Jump pick
Explorer -ERA User Errors On Vacuum
Pane I'_—'Ia Functions Wait .1
B main Jump place
Off Vacuum
CyoleCount = CycleCount + 1
Status —i
Pane
x| \ -
Status Bar | — & _'I_I

b |EStop [ Safety | Robot: 1, AssyRabat, E2C3515, Dy Run | Tasks Funning | Line 5, Cal 2 NS

Only one session of EPSON RC+ can be running at one time. If you try to start EPSON RC+
while it is already running, it will be restored from minimization (if necessary) and brought to the
foreground.

Project Explorer Pane

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.

To open a file or jump to a function, double-click on the item.

To hide the Project Explorer, right click on the bar above the pane or the toolbar, then uncheck the
Project Explorer selection.

To show the Project Explorer, right click on the bar above the pane or the toolbar, then check the
Project Explorer selection.

To 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.
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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.

Status Pane

The status pane displays status messages, such as project build status.

To hide the Status pane, right click on the bar on the left side of the pane or the toolbar, then
uncheck the Status selection.

To show the Status pane, right click on the bar on the left side of the pane or the toolbar, then
check the Status selection.

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.

Status Bar

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

Message area Syntax error for the current line, system messages.

Emergency Stop status Indicates if emergency stop is active.

Safeguard status Indicates if one or more safeguard circuits is open.

Current robot Shows current robot number, name, and model along with Dry
Run status.

Tasks running status Indicates that one or more tasks are running.

Current Line and Column  When a program editor window is active, the current line and

column are displayed.

INS / OVR status Indicates insert or overtype mode.

Online Help

EPSON RC+ 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 Search for Help On... from the Help menu to search for a specific topic.
When editing programs, press F1 with the caret in the keyword of interest.
When errors are displayed, press F1 with the caret on the error line.

When a dialog is open, press F1 or click the Help button.
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Toolbars

You can create your own toolbars or you can add tool bar buttons to the standard tool bar.

To customize toolbars, right click on the main tool bar and select Customize.

The following dialog will appear.

Customize ﬂil

Toolbars I Commandsl Dptionsl

L Project Explarer

v Status New

Fename...

Delete...

i}

Reset...

Keyboard... Cloge

To create a new tool bar

1.

A G o

Click the New button.

Toolbar Mame:

Type in the name of the new tool bar and click OK.

A blank toolbar will be created.

Now select the Commands tab.

Select the category for the commands you want to add to your toolbar.
Drag the commands you want onto the new toolbar.

Click Close.

To add new commands to an existing tool bar

1.

©wok W

Open the Customize dialog by right clicking on the main toolbar and selecting Customize.
Click the Commands tab.

Select the category for the commands you want to add to the toolbar.

Drag the commands you want onto the toolbar.

Click Close.
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File Menu

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

New Command (File Menu)

The New command is used to add new files to the current project. When the New command is
selected, the Project Edit dialog is opened. You create new files from the Project Editor. Please
refer to that section for details.

Shortcuts

Toolbar: N

Open Command (File Menu)

Open one or more files in the current project for editing. You can open either program source files,
include files, or robot points files.

If there is a file in the current project directory (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 pertains to include files and point files.

Shortcuts

Toolbar:

Keys: CTRL+O

x|

[~ File Type """ Select program file to cper:
t ain. prg
cF
 Include
" Fairts

[pen I Cancel Help

Dialog Box Options

Option Description

Program Select this radio button to show a list of program file names in the files
list box.

Include Select this radio button to show a list of include file names in the files list
box.

Points Select this radio button to show a list of point file names in the files list
box.

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 /
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.
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Tip: 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.

Save Command (File Menu)

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.

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 left in the project directory unchanged. 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.

Current program name; kain.prg

MWew pragram name:
|M

Existing programs:

M ain.pra

Ok I Cancel | Help

Restore Command (File Menu)

Restores the currently active program, include file, I/O labels, vision sequence data, or points from
disk.

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

You will be prompted to confirm this operation.

Rename Command (File Menu)
Use Rename to change the name of the program, include file, or point file you are currently editing.

Rename Program il

Current pragram name: b ain.prg

MNew program name:
|m

Exizting programs:

M ain.pra

(] I Cancel Help
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To rename a file

Make the file you want to rename the current active window by clicking anywhere on the program
window, or selecting it from the list in the Window Menu, or by opening the file with the Open
command from the File Menu.

Type in a new name for the file and click OK. Refer to the existing files list to see what other
programs are in the current project directory. The new file name you enter cannot be the same as
any other file in the project directory. 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.

Delete Command (File Menu)

This command allows you to delete a file in the current project directory. You can delete program
files, include files, and point files. The file does not have to be in the project make list to delete it.

Xl
Select file ta delete:
Manma, |
robat]. prt Cancel
Help |
Dialog Box Options
Option Description

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

Delete Delete 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.

Import Command (File Menu)

Import a program or point file into the current project. Use this command to import programs and
points from other EPSON RC+ projects.

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

e Point file names for importing must have a .PNT extension.

o Input labels must have the file name INPLABEL.TXT.

e  QOutput labels must have the file name OUTLABEL.TXT.

e  Memory labels must have the file name MEMLABEL.TXT.

e  Ethernet I/O labels must have the file name ENETLABEL.TXT.
e  User errors must have the file name USERERRORS.TXT.

e  Macros must have the MAC extension.
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Import File ﬂll
Look jh: I@ MyProject j . =5 B

Main.prg

File name: |Main_|:|rg Open I
Files of bwpe: Ingrams [*.pra] j Cancel |

A

To import a file
1. Select the file type from the File Type list box.
2. Select the drive, directory, and file name of the program you want to import.

3. Press OK to continue. If a file is being overwritten, you will be prompted to continue. The
file will then be copied to the current project's directory. If you are importing a program,
include file, or point file that is not in the current project, the Edit Project dialog box will open,
with the name of the file you are importing in the File Name text box. Add the file(s) to
appropriate group.

4. Press OK to save the changes to the project.

NOTE If Program Groups are enabled and you do not put the imported program in any program groups,
e you will not be able to open the file for editing. If you just want to open an imported file for copy
and paste, then create a program group to put the program in.

Print Command (File Menu)

This command opens the Print dialog box. From this dialog, you can print one or more program or
point files in the current project. You can also print out the robot controller configuration.

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

Shortcuts

Toolbar:

Keys: CTRL+P

=]
— Program and Include Files — Points
= None Iy
£ Current file = Current points file ﬂl
Al programs and includes Al paint: e |
= Current Selection ¥ Defined points anly
Setup... |
r Wision r— Other. |

Help
[~ Project Summary

I™ Seduence Listings [~ Input Dutput Labels
[~ Calibration Data [~ YER command output
[~ UszerEmars
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Dialog Box Options
Option

Description

Program Group

None
Current file

All programs and includes

Current selection

Points Group
None

Current file

All points
Defined points only

Vision Group

Sequence listings

Calibration data
Others Group

Project Summary

Input Output Labels

Ver command output

User Errors
Buttons

Print

Font...

Setup...

Cancel

Select this radio button if you do not want to print any program
source files.

Select this radio button to print the currently active program
document.

All program files in the project will be printed.

The selected text in the currently active program document will
be printed.

Select this radio button if you do not want to print any point files.

Select this radio button to print the currently active point
document.

Print all point files.

When this check box is on, only points that are defined will be
listed.

Prints listings for all vision sequences in the current project. If
Vision Guide is not installed, this option will not be available.

Prints listings for all vision camera calibration schemes in the
current project. If Vision Guide is not installed, this option will
not be available.

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

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

Prints a listing for the Ver command. You will be prompted for
a title that will be added to the top of the printout.

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

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

Opens a dialog for selecting which printer to use. You can also
select Portrait or Landscape mode.

Closes the dialog box.
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Exit Command (File Menu)
Exits from EPSON RC+.

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

If there are any open program or point files that have not been saved, you will be prompted to save
these files with Yes, No, or Cancel.

If you select Yes, then all unsaved files in the project will be saved.
If you select No, then the program will exit without saving the files.

If you select Cancel, then the exit command will be aborted.

Edit Menu

The EPSON RC+ Edit Menu includes commands for editing program files.

Undo Command (Edit Menu)

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

Shortcuts

Toolbar:

Keys: CTRL+Z

Cut Command (Edit Menu)

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

Shortcuts

Toolbar:

Keys: CTRL+X

Copy Command (Edit Menu)
Copies the current selection into the Clipboard.

Shortcuts

Ep
Toolbar:

Keys: CTRLAC

Paste Command (Edit Menu)

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

Shortcuts

Toolbar:

Keys: CTRLAV
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Find Command (Edit Menu)

Find a text string in the current program or all programs in the project. The first time you execute
this command, 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.

Shortcuts

Toolbar:

Keys: CTRL+F

Findl Fieplace ]

Fird 'wéhat: || oK, |
Cancel |
Search ™ Match whaole waords only Help
T3 Dl 4|‘
& Al Files

Dialog Box Options
Option Description

Find What Type the text you want to search for. If any text was selected when you
chose the Find command, it will be displayed here. If no text was
selected, then the text from the last Find will be displayed. You are
limited to one line of text. If you select more than one line before
executing Find, then only the first line will be displayed here. Tabs are
represented by "\t".

This File Search only in the current program file.
All Files Search all files in the project.

Match whole words only Search for the full word by itself and not as part of another word. This
check box is not available if the search string contains more than one

word.

OK Start the search. If the text is found in a file that is not open, then it will
be opened.

Cancel Closes the dialog box without performing the search.

EPSON RC+ Ver.4.2 User's Guide Rev.2 43



The EPSON RC+ GUI

Find Next Command (Edit Menu)

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

Shortcuts

Toolbar:

Keys: F3 or CTRL+G

Replace Command (Edit Menu)

Search for a text string and replace it with new text. The first time you execute this command, 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.

Shortcuts

Toolbar:

Keys: CTRL+R

Find | Heplace]

Fird ‘what: || erify |

Replace With: I EBeplace Al |

Search [~ Match whole words only B |
 ThisFlle

{* AllFiles Heln |

Dialog Box Options

Option Description

Find What Type the text you want to search for. If any text was selected when you
chose 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 Type the replacement text.
This File Search only in the current program file.
All Files Search all files in the project.

Match whole words only Search for the full word by itself and not as part of another word.

Verify Start the search. If the text is found, a dialog box will appear asking if
you want to replace the text or not. Choose Yes to replace the text, No
to continue the search, Cancel to abort.

Replace All Replace all occurrences without any verification.

Cancel Closes the dialog box without performing the search.
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Select All Command (Edit Menu)

Select entire program file or entire point file. You can then execute Cut or Copy.

Shortcuts

Toolbar:

Keys: CTRL+A

Indent Command (Edit Menu)

Move the selected text block one tab to the right.
Shortcuts

Toolbar:
Keys: TAB

Outdent Command (Edit Menu)

Move the selected text block one tab to the left.
Shortcuts

Toolbar:
Keys:  Shift+Tab

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, or toolbar, or right click and select Comment Block from the pop-up menu. A
comment character will be added to the beginning of each of the selected lines.

Shortcuts

Toolbar: IE

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, or toolbar, or right
click and select Uncomment Block from the pop-up menu. The first comment character from each
of the selected lines will be removed.

Shortcuts

Toolbar:
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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, then select Go To
Definition from the Edit menu or toolbar. You can also right click on the identifier and select Go
To Definition from the pop-up menu.

If the identifier is a function name or variable, the program window where it is declared will be
opened and the current line number will be set.

If the identifier is an point label, the point file will be opened and the current row for the label will
be displayed.

If the identifier is an I/O label, the I/O label editor will be opened and the current row for the label
will be displayed.

If the identifier is a user error label, the User Error editor will be opened and the current row for
the label will be displayed.

Shortcuts
DEF

Toolbar:

Renumber Command (Edit Menu)

Renumber the currently active program. A dialog box is displayed that shows the starting line
number and the increment. If the current program has line numbers, then the starting line number
will equal the line number for the first line of the program.

The default line number increment is determined by the setting in Preferences: Editor tab. GoTo
and GoSub line numbers are automatically adjusted. If you change the increment, then the line
number increment preference is set to this value.

If Auto renumber before save is checked in the Preferences: Editor tab, then your program will
automatically be renumbered every time you save it.

Shortcuts

Toolbar:

Strip Line Numbers Command (Edit Menu)

Use this command to strip all line numbers from the currently active program window. This is
useful for converting program files that were written using line numbers.

The line numbers used in GoTo, GoSub, and OnErr statements will be replaced with labels.

Shortcuts

Toolbar:
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Project Menu

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

New Command (Project Menu)

The New command is used to create a new EPSON RC+ project. Projects can be on any disk drive
on the system. They are stored in the \epsonrc\projects directory on the selected drive.
Subdirectories can also be created.

x|
Mew Project Mame:
le-"JF'miECt Cancel |
¥ Create Mair.prg
Select Drive: Lt |
|=4d =l
Select Project Folder:
""" {3 Prajects v Falder |
Dialog Box Options
Option Description

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

Select Project Folder 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.

Select Drive Select the desired disk drive for the new project.

New Folder Click this button to create a new folder in the currently selected folder.

Create Main.prg Turn this check box on if you want Main.prg to be created when the
project is created.

OK Choose OK to create the new project. If Create Main.prg was checked,
then it will be opened.

Cancel Choose Cancel to abort creating a new project.

Help Click help for instructions.
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Open Command (Project Menu)

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

Dialog Box Options
Option

X
Select Dirive:
M Cancel |
Select Project to Dper:
=9 Projects Help |

IE MyProject

Project Tupe: |EPSOM RC+ j
[~ BeadOrly

Description

Select Drive

Select Project to Open

Project Type

OK

Cancel

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.

This drop down list only appears if projects created with SeikoRCS or
SPEL" for Windows are found on the selected drive. You can then
select EPSON RC+, SeikoRCS, or SPEL for Windows projects. You
can open SeikoRCS and SPEL for Windows projects and convert them
for use with EPSON RC+. The project files are automatically copied to
the EPSON RC+ project directory. You will be prompted to convert
the project or open for read-only.

Open the selected project.

Cancel the operation.

If you are opening a SPEL for Windows project, you will get a message asking to convert the
project or open for read only. If the project was using more than one program group with separate
point files, you will get a warning message and no point files will be added to the converted project.
The point files will remain in the new project directory. This is done for safety because point files
are no longer associated with program groups, and therefore points are not automatically loaded
when a group is started, either from the Run Window, Operator Window, or Chain command. You
must add the point files to the project and then add LoadPoints statements in your project to load

the correct point files.
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Edit Command (Project Menu)

This Edit command is used to define which program source files and point files are to be used in
the current project. It is divided into two main sections: The left section contains a list of files in
the current project directory. You can select which files to view from the File Type list box. The
right section contains a project make tree that includes program groups, include files, and robot
points.

Xl
Project Files Project Make
=143 Program Files

File: Marne: Add 5> P tain.prg
I -3 Include Files

Elame Ela Robot Paints
File Type: =3 Rabaot 1
= = - e robot1.pnt
I rograms [*.prg) J St hian
Main.prg

Hew Graup

Fename Group

Mew Robot

REEELE

Set Default

[~ Enable Programn Groups

ok | Cancel | Help |

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

What is a program group?
A program group is a collection of one or more program files that contain SPEL" functions.

Each group is an executable program containing functions. During project build, all of the
programs in a group are compiled and linked into one OBJ file.

Each group has one main program. The first function in the main program is started when the
group is started. You can set any program in a group to be the main program.

Program groups are optional. By default, a new project does not use program groups.
To create a new program

1. Select the program group that you want the new program to be in by clicking on its folder in
the project make tree.

2. Type the name of the program in the File Name text box in the Program Files section.

3. Click the Add >> button next to the program files list. You will get a message asking if its
OK to create the new file. Answer OK to create the file and put it in the group you selected in
step 1.

To enable / disable program groups
Click the Enable Program Groups check box.
To add an existing program source file to a program group

1. Ensure that program groups are enabled by turning on the Enable Program Groups check
box.
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2. Select the group you want to add a program to by clicking on its folder in the project make
tree.

3. Select the program name you want to add to the group by clicking on a program name in the
program files list box.

4. Click the Add >> button
Or
Double click on the program name in the file list box.
The file will be added to the list of programs for the group you selected.
If the file is already in the group, you will get an error message.
To create a new include file

1. Type the name of the include file in the File Name text box. The name of the include file can
also be the same name as a program or program group.

2. Click the Add >> button. You will get a message asking if its ok to create the new file. Click
OK to create the file and put it in the project make tree.

To add an existing include file to the project

1. Select the include file name you want to add to the project by clicking on an include file name
in the file list box.

2. 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 for project make.
Editing program groups

The right half of the dialog box contains a project make tree. Each program group can contain one
or more program files that can specify several SPEL" functions. .

You can create and delete program groups. You can put the same program in more than one group.
To open or close a program group folder
Double click on the group folder icon or click on the "+" button next to the folder.

When you open a group folder, a list of programs will be shown below the folder indicated by
program icons.

To close the folder, double click on the folder icon, or click the "-" button next to the folder.
To remove a program group

1. Select a group folder with the mouse or by using the up/down arrow keys.

2. Click the Remove button. You will be prompted to confirm the operation.

To remove a program from a program group

1. Select the program you want to remove from the group list.

2. Click the Remove button.

To create a new program group

1. Click the New Group button. A dialog box will prompt you for a new program group name.
2. Click OK to create the new program group.

To set the main program in a group

1. Click the program you want to be the main program.

2. Click the Set Main button. The program will be moved to the top of the group and the icon
will change to a program icon with an "M".
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Robot Points

Each robot on the system has its own set of point files in the project. There must be at least one
point file for each robot being used. Point files cannot be shared between robots.

One point file is designated as the default by using the Set Default button.

To add a robot

Click on the New Robeot button to add a robot to the current project.

To add a new robot point file

1. Click the robot folder where you want to add the point file.

2. Enter the name of the point file you want to create. Use the PNT extension.

3. Click the Add >> button. You will get a message asking if its ok to create the new file. Click
OK to create the file and put it in the project make tree

To add an existing robot point file

1. Click the robot folder where you want to add the point file.
2. Select Points from the FileType list box.

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

4. Click the Add >> button.

To set default robot point file

1. Click the point file you want to be the default.

2. Click the Set Default button. The point file will be moved to the top of the list and the icon
will change to a point file icon with a "D".
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Robot Parameters Command (Project Menu)

This command opens the Robot Parameters dialog. This dialog contains several tabs that are used
to set parameters for all robots on the system for the current project.

Arch Tab: Robot Parameters

This tab allows you to configure the depart Z and approach Z settings in the Arch table. Arch is
used for the Jump, Jump3, and Jump3CP motion commands.

There are seven different setting pairs in the Arch table. Each setting pair is one row in the grid.

i Robot Parameters x|

Bobat |1,R1.E2C3515 =l

ARCH | weiGHT | neATIA | LocaL | TLSET | ammsET | sl | RanGe | HOMESET | HORDR | vicoror |

The ARCH parameters are uzed to configure the JUMP command's operation,

Arch Depart £ Approach £ 1] 4 |
MHurnber [rim] [rnirn]

1] koo 30.0 Cancel |
1 40.0 40.0
2 a0.0 50.0 Defaults |
3 £0.0 £0.0
4 70.0 70.0 Help |
5 80.0 80.0
g 50.0 90.0

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.

Dialog Box Options

Option  Description

Defaults Click the defaults button to display factory default settings.
OK Choose OK to save the new Arch settings.

Cancel  Exit without saving changes.
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Weight Tab: Robot Parameters

This tab is for changing the Weight parameters for the current robot.

i Robot Parameters : x|

Bobot: [1. A1, E2C3515 =]

ARCH  WEIGHT | INgRTIA | LocaL | TLsET | ARMSET | svum | RanE | HomeSET | HoRDR | HeoRon |

Configure payload parameters

Help

Weight: End effectar + part to be caried.
. : . Cancel |
Length: Optional distance from ratational
center of joint 2 to center of gravity Defaul
of end effectar and part. Defaults

Wieight: I * Kag. " Lbs
Length: |'|25 millimeters

E quivalent program statement:
[iETeHT 1, 125

Dialog Box Options
Option Description

Weight Type in the new 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.

Defaults Click the defaults button to display factory default settings.

OK Choose OK to save the new settings.

Cancel Exit without saving changes.
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Inertia Tab: Robot Parameters

This tab is for changing the Inertia parameters. The tab is disabled if the current robot does not
support the Inertia command.

i Robot Parameters x|

Bobot: |1.r. E2C3515 =]

ARCH | WEIGHT INERTIA | LocaL | TLSET | ARMSET | svuim | RanE | HomESET | HORDR | HeoRon |

Configure inertia parameters

E quivalent program staterent:

Load inertia;  End effector + part to be camed. Ok

Eccentricity:  Optional distance from rotational Lz

center of joint 4 to center of grawity
of end effector and part. Defaults

did;

Help

Load inertia: ID.DDE kgn
Eccentricity: 0.000 millimeters

[DHERTIA 0.005, O

Dialog Box Options

Option

Description

Load inertia

Eccentricity

Defaults
OK

Cancel

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.

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.

Press the defaults button to display factory default settings.
Choose OK to save the new settings.

Exit without saving changes.
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Local Tab: Robot Parameters

This tab allows you to define local coordinate systems for a robot. When the tab is selected, the
current values are displayed.

A grid is used to display all of the values for the locals you can define.

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 press the OK button.

i Robot Parameters x|

Bobot: [1,r, E2C3515 =]

ARCH | WEIGHT | INERTIA LOCAL | TLSET | ARMSET | wvLim | RanGE | HOMESET | HORDR | om0 |

Define LOCALs.
Lacal = i z ] b W = ok, |
Mumber [rnrn] [mirn] [rarn] [deq) [deq) [deal

1 | Cancel |
2
3
4
5 Help |
G
7
a
9
1a -

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.
For more information on locals, see the description for the Local command.

Dialog Box Options

Option  Description

The X coordinate of the local origin in the base coordinate system.
The Y coordinate of the local origin in the base coordinate system.
The Z coordinate of the local origin in the base coordinate system.
Rotation angle of the local about the base Z axis (roll).

Rotation angle of the local about the base Y axis (pitch). For 6-axis robots only.

£ < N~ ¥

Rotation angle of the local about the base X axis (yaw). For 6-axis robots only.
OK Save changes.

Cancel Cancel changes and exit.
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TLSet Tab: Robot Parameters

This tab 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 of the values for all three 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 press the OK button.

i Robot Parameters x|

Bobot: [1,r, E2C3515 =]

ARCH | WEIGHT | INERTIA | LoCAL TUSET | aRMSET | svLim | RanGE | HOMESET | HORDR | om0 |

Define TOOLs.
Taal E Y z u i o
Mumber [mirn] [mrn] [rnrn] [deq] [deal [deq)
1 | Cancel

z
3

Help

aus

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.
For more information on tools, see the description for the TLSet command.

Dialog Box Options

Option  Description

The X coordinate of the tool.

The Y coordinate of the tool.

Z offset of tool.

Rotation angle of the tool about the Z axis (roll).

Rotation angle of the tool about the Y axis (pitch). For 6-axis robots only.

£ < N~ ¥

Rotation angle of the tool about the X axis (yaw). For 6-axis robots only.
OK Save changes.

Cancel Cancel changes and exit.
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ArmSet Tab: Robot Parameters

This tab allows you to define Arm settings for a robot. When the tab is selected, the current
ArmSet values are displayed. The tab is disabled if the current robot does not support the ArmSet
command.

A grid is used to display all of the values for all three arm configurations you can define.

i Robot Parameters x|

Bobot: [1,r, E2C3515 =]

ARCH | WEIGHT | INERTIA | LOCAL | TLSET ARMSET | L | RanGe | HOMESET | HORDR | om0 |

Define ARz

Armn Mumnber Parrn 1 Parm 2 Parmn 3 Parrn 4 Parmn &

1 Cancel
2
3

aus

Help

When an arm is undefined, then all fields for that tool 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 press the OK button.

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.

For more information on arm parameters, see the description for the ArmSet command in the
SPEL" Language Reference.

Dialog Box Options

Option Description

Parm 1 - Parm 5 These parameters depend on the robot type. See the description for the
ArmSet command for details.

OK Save changes.

Cancel Cancel changes and exit.
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ECPSet Tab: Robot Parameters

This tab allows you to define ECP (external control point) settings for a robot. When the tab is
selected, the current values are displayed.

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 OK button.

i Robot Parameters x|

Bohot: |1, R1, PS3:A500 e

#RCH | WEIGHT | INERTIA | LoCaL | TLSET | ariiser ECPSET | xvim | manse | HomeseT | HoRDR | wioror |

Define ECPs
ECP ¥ W z U Y W |-
MHumber [P [ram] [rnm) [deg) [deq] [deqg)
1 Cancel |
2
3
4
] Help |
g
v
a
]
1a -

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.
For more information on ECP, see the description for the ECPSet command.

Dialog Box Options

Option  Description

The X coordinate of the ECP.

The Y coordinate of the ECP.

The Z coordinate of the ECP.

Rotation angle of the ECP about the Z axis (roll).

Rotation angle of the ECP about the Y axis (pitch). For 6-axis robots only.

£ < N < %

Rotation angle of the ECP about the X axis (yaw). For 6-axis robots only.
OK Save changes.

Cancel Cancel changes and exit.
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XYLim Tab: Robot Parameters

This tab allows you to configure limits for X, Y and Z motion in the robot envelope.

i Robot Parameters x|

Bebot: |1,R1,E2C3515 |

#RCH | WEIGHT | INgRTIA | LocaL | TLseT | aRmseT | Ecpser viik | ranse | HOMESET | HORDR | Hoomon |

Configure = Limitz

Walues are in millimeters
Cancel |
¥ | 0000 o [ nooo Defaults |
iy nooo 1o n.0oo
X I I Help |
Zz | oooo o [ 0ooo

Equivalent pragrar statement:
MYLIN 0, 0, 0, 0, 0, 0O

Dialog Box Options

Option Description

X, Y, Z Type in the minimum and maximum X, Y, and Z limit values. Setting both values to zero
disables the limits.

OK Save changes.

Cancel Cancels changes and exits.
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Range Tab: Robot Parameters

This tab allows you to configure the robot joint limits.

i Robot Parameters

Bobot: [1.r. E2C3513

[

ARCH | WEIGHT | INERTIA | LocaL | TLSET | ARMSET | xviM  RANGE | HomESET | HORDR | HeoRDR |

Configure Joint Limits

0k

182045 Cancel

2489 LDefaults

1} Help

s

Yalues are in encoder pulses
g [ s 1o |
2 | sue o |
J3 | sed 1o |
J4 | 4EE35 TO | 46E9S
;5 | o |
5| o |

E quivalent program statement:

RANGE -15205,152045,-82489,52489,-36864,0,-46695, 46695

Dialog Box Options
Option  Description

Range  Type in the minimum and maximum encoder pulse values for each joint.

OK Save changes.

Cancel Cancels changes and exits.
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HomeSet Tab: Robot Parameters
HomeSet allows you to configure the optional user home position used by the Home command.

When you select the HomeSet tab, the current HomeSet position is read from the robot controller
and displayed in the text boxes. If the HomeSet position has never been defined, then the text
boxes will be blank.

To define the HomeSet position, you can enter an encoder position value for each of the four robot
joints in the text boxes, or you can click on the Read Current Position button to read the current
encoder position values.

i Robot Parameters x|

Bobat |1.11,E2C3515 =l

ARCH | WEIGHT | INERTIA | LOCAL | TLSET | ARMSET | xvLiv | RanGE HOMESET | HoRDR | om0 |

Canfigure joint lacations for HOME command

Yalues are in encoder pulzes Cancel |

Fead Curent Position a1 o a2 [o
13 [o 14 [o _ b

J5 | J6 |

E quivalent program statement:
HOMESET O, 0, O, 0
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Hordr Tab: Robot Parameters
This tab lets you configure Hordr (home order) for the robot.

When the tab is first selected, the current settings in the robot controller are read and displayed.

i Robot Parameters x|

Bobot. |1.11, E2C3515 =]

ARCH | weIGHT | INgATIA | Loca | TLsET | ARMSET | Ui | RenGE | HOMESET HORDR | weomos |

Configure home order for HOME command

] 4 |
PN T O e R Y - S O 7 1 Cancel |

Step 1 i~

Defaults |
Step2 |V [V 7
Step 2 Help |
Step 4
Step 5
Step B

E quivalent program statement:
HORDR 4,11,0,0

Changing home order

The tab contains a grid of check boxes that allow you to configure the order in which the robot
joints go to their home positions.

Each row of the grid is a home step and each column is a robot joint. One home step can include
zero, one, or more joints. When a step contains more than one joint, then all of the joints in the
step will go to home simultaneously.

To change which step a joint homes in, "uncheck" the box for the joint you want to change. Then
check the new step for the joint.

Tab options
Option Description
Defaults Press the default button to display factory default home order.

Equivalent statement This read only text box shows the equivalent home order statement that
can be used in a program or from the Monitor Window.

OK Choose OK to save your changes in the robot controller system memory
and on the PC with the current project.

If the Z joint is not in the first home step by itself, you will get a warning.

Cancel Exit without making changes.
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MCordr Tab: Robot Parameters
This tab lets you configure MCordr (home order) for the MCal command.

When the tab is first selected, the current settings in the robot controller are read and displayed.

i Robot Parameters x|

Bobot |2, 12, XM3064-11LN =]

ARCH | wEIGHT | 1nem11e | LocaL | TLSET | ARMSET | Ui | RenGE | HOMESET | HORDR MCORDR |

Configure order of sequence for MCAL command

] 4 |
PN T O e R Y - S O 7 1 Cancel |

Step 1 i~

Defaults |
Step2 |V [V 7
Step 2 Help |
Step 4
Step 5
Step B

E quivalent program statement:
[mcorDR 4,11,0,0

Changing MCal order

The tab contains a grid of check boxes that allow you to configure the order in which the robot
joints go to their MCal positions.

Each row of the grid is an MCal step and each column is a robot joint. One MCal step can include
zero, one, or more joints. When a step contains more than one joint, then all of the joints in the
step will calibrate simultaneously.

To change which step a joint calibrates in, "uncheck" the box for the joint you want to change.
Then check the new step for the joint.

Tab options
Option Description
Defaults Press the restore default button to display factory default MCal order.

Equivalent statement This read only text box shows the equivalent MCal order statement that
can be used in a program or from the Monitor Window.

OK Choose OK to save your changes in the robot controller system memory
and on the PC with the current project.

If the Z joint is not in the first MCal step by itself, you will get a warning.

Cancel Exit without making changes.

EPSON RC+ Ver.4.2 User's Guide Rev.2 63



The EPSON RC+ GUI

Save Command (Project Menu)

This command saves all currently open program and point files in the current project that need to
be saved. This menu selection is grayed out if nothing needs to be saved.

Shortcuts

Toolbar:

Tip: Its a good idea to save frequently while you are editing programs or points. Just click the
disk button on the toolbar to save all of your files.

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 As

x|

Mew Project Mame: 0k, I
tyProject
I Al Cancel |
Mew Project Drive:
I =d j Help |
Select Project Folder:

=43 Projects Hev Eolder |

------ M pProject

Dialog Box Options

Option Description

New Project Name Type in a new name for the project. The name can include alphanumeric
characters along with underscores. The maximum number of characters is
eight. You can use the same name as the current project if you select a drive
that is not the same as the current project's drive.

New Project Drive Drive for the new project location.
OK Commit the new name and drive.

Cancel Cancel the operation.
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Rename Command (Project Menu)

Renames the current project. Before rename, all open point files must be closed. You will be
prompted to close the files before the Rename Project dialog box appears.

Rename Project

oK

Current project name:

MyFroject Camecl

Mew project name:

Help

b il

Ezisting projects:

=3 Projects
-[E MyProject

Dialog Box Options
Option Description

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

Existing projects 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.

EPSON RC+ Ver.4.2 User's Guide Rev.2 65



The EPSON RC+ GUI

Copy Command (Project Menu)

Copies all files in the current project to a specified drive and project name. You can use the
current project name for the destination name if you select a new drive. You can also specify a
new name for the destination project.

Dialog Box Options
Option

[estination Project Mame:

Ok,

IM yProject

Destination Drive:

Cancel

ER

Select Project Folder:

Help

=43 Prajects

------ M pProject

IHew Eolder

b k]

Description

Destination Project Name Type in a name for the new copy of the project. The name can
include alphanumeric characters along with underscores. The
maximum number of characters is eight. You can use the same name
as the current project if you select a drive that is not the same as the
current project's drive.

Destination Drive
OK

Cancel

Drive for the project copy.

Start the copy process.

Cancel the operation.
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Delete Command (Project Menu)

This command deletes an entire project. All files in the project directory will be destroyed.

Delete Project x|
Select Drive:
- Cancel |
Select Project to delete:
E"?_D':ffpmied Hep |
Dialog Box Options
Option Description
Select Drive Select drive for the project to delete.

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

Cancel Cancel the operation.

Compile File Command (Project Menu)

This selection will compile the program in the currently active program source window.
The Status window displays the results of the compile.

The source file is sent to the robot controller and then compiled.

If there are any errors, they will be displayed in the Status Window.

Shortcuts

Toolbar:

NOTE This command is not required to build the project. It is useful for checking for compilation errors

&= | in one file before building an entire project.
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Build Command (Project Menu)

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 program.

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.

Shortcuts

Toolbar:

Keys: CTRL+B

Rebuild Command (Project Menu)

Rebuilds the entire current project. All program files are re-compiled and linked.
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Run Menu
The EPSON RC+ Run Menu includes commands for running and debugging programs.

Start Command (Run Menu)

Opens the Run window to run a program in the current project. Before opening the Run window,
you are prompted to save all files if there are any unsaved files. Then the project is built, if
required. If there are any errors during build, the Run window will not be opened.

After the Run window is open, you must click on the Start button to initialize program execution.

Shortcuts

RLIN
Toolbar:

Keys: F5

Operator Window Command (Run Menu)

Opens the Operator Window to run the current project. Before opening the Operator window, you
are prompted to save all files if there are any unsaved files. Then the project is built, if required.
If there are any errors during build, the Operator Window will not be opened.

If the project is ready to run (last build was successful), then EPSON RC+ will change to an icon
and the Operator Window will be opened.

For more information, see the Operator Window section in the chapter Building Applications in
SPEL".

Shortcuts
Keys: SHIFT+F5
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Control Device Command (Run Menu)

This dialog allows you to set which device can execute commands, such as starting tasks, motor
on/off, etc.

Set Control Device x|

Set which device can execute commands
" Bemaote

- op

(1] I Cancel Help

When you want to use remote control in Program / Debug mode, you must set the control device to
Remote. See Using Remote Control for details. To debug programs that use the OPS00RC
Operator Pendant, set the control device to OP.

If the Run window is open, its control buttons will change according to the control device setting.
When the control device is set to Remote, the Run window Start button will change the Enable
Remote. This allows you to debug remote control. When the control device is set to OP, the Run
window Start button will change to Enable OP.

When the control device is Remote or OP, the Operator Window buttons are disabled and remote
control or OP commands are accepted.

The setting is preserved between sessions.

Shortcuts

Toolbar:

Step Into Command (Run Menu)

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

Shortcuts

Toolbar:

Keys: F10, F8

Step Over Command (Run Menu)

Execute the current source line. If the current line is a function, the entire function will be
executed.

Shortcuts

Toolbar:

Keys: F11, Shift+F8
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Walk Command (Run Menu)

Execute lines until after the next motion command or output command, depending on the Walk
stops for output commands preference on the SPEL Options tab in Setup | System Configuration.

Shortcuts

Toolbar:

Keys: F12

Resume Command (Run Menu)

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 is in halt mode.

Shortcuts
Toolbar: 15
Keys: F7
Xl
Select tazks bo resume:
Tazk 1. main S |
Select Al |
Hep |
Dialog Box Options
Option 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.

Abort All Command (Run Menu)

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

Shortcuts

Toolbar:

Toggle Breakpoint Command (Run Menu)
Sets the current line as a breakpoint or returns the current line to normal.

Shortcuts

Toolbar:

Keys: F9
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Clear All Breakpoints Command (Run Menu)
Clears all breakpoints.

Shortcuts

Keys:  Ctrl+Shift+F9

Display Variables Command (Run Menu)

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

You can change the values for each of the variables displayed by typing the new value in the Value
column and then click the Write button. As you type in new values, the text color changes to red,
indicating that the value is new and as not been written.

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.

Shortcuts
i)
Toolbar:

: Yariables x|

| tadule ] Locall

MName Type Value [~ Edt
g _CurrPartNames String
g_Totallycles Loty a Bead |
it |

Instant Watch Command (Run Menu)
Displays a dialog box that shows the value of the variable at the cursor location.

Shortcuts

Toolbar:

g Instant Watch x|

Wariable: |g_TotaICy-:Ies

Walue: |3

Open Instant Watch

To open Instant Watch, set a breakpoint in a program or halt a program from the Task Manager.
Then click on the Instant Watch toolbar button. If the caret in the current program editor window
was on a variable name, that variable will be displayed along with its current value. Otherwise, a
message will be displayed stating that there was no variable to display.

You must close the Instant Watch dialog before you can step or resume the program.
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Call Stack Command (Run Menu)

The Call Stack dialog displays the function call stack for one task.

Call Stack - Task 1, main x|

Brogram.Function; Show

it ain noper. line
Main. SingleCycle, line 19 Cloze
b ain. mair, line 3

Help

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 bottom function is the task function.

Each row in the list shows the program, function, and line number. The line number displayed is
the physical line number in the program file, not the user 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.

Shortcuts

Toolbar:

EPSON RC+ Ver.4.2 User's Guide Rev.2 73



The EPSON RC+ GUI

Tools Menu

EPSON RC+ has several GUI tools to aid in 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 Control Panel

Controls motor power and selects current robot.

Jog and Teach
Jog the current robot and teach points.

Task Manager
Monitor and control task execution.

I/OLabel Editor
Define and edit I/O labels.

1I/0 Monitor
Monitor I/O status.

Memory I/0O Monitor
Monitor memory bit status.

Monitor Window
Execute SPEL commands directly.

Maintenance
Perform maintenance operations.

Force Monitor
Monitor force sensors.

Audit Viewer
View security audit information.

User Error Editor
Define and edit user errors.

Conveyor Tracking
Define, edit, and calibrate conveyors.
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Robot Control Panel Command (Tools Menu)

The robot control panel contains buttons for basic robot operations, such as turning motors on/off
or homing the robot. While the panel is displayed, it monitors ESTOP and SAFEGUARD status
and displays their status.

Shortcuts

Toolbar:

Robot Control Panel Xl

EStop: OFF

Safe Guard: OFF

biot, EC2515 Resget |
Power tator
LOW ‘ HIGH ‘ OFF ‘ ON ‘
Hiome |
Cloge | Help |
Status Indicators
Indicator Description
ESTOP Indicates if ESTOP has occurred. Once an ESTOP occurs, you must
execute a Reset to clear it.
SAFEGUARD Indicates whether the SAFEGUARD input is on or off.
Controls
Control Description
Robot drop down list ~ Allows you to select the current robot for subsequent operations. This list
contains all of the robots on the system.
Reset button Resets the robot servo system and ESTOP condition.
Close button Closes the robot control panel.

Motor On button

Motor Off button
MCal button

Home button
Power Low button

Power High button

Turns on all robot motors for the current robot. You will be prompted to
confirm this operation.

Turns off all robot motors for the current robot.

Mechanically homes the robot. This command must be performed after
motors are turned on for the first time since the controller was powered on.
This is only for robots with incremental encoders.

Sends the robot to the position specified with the HomeSet command.
Puts servo system in low power mode.

Puts servo system in high power mode.
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Jog and Teach Command (Tools Menu)

Overview

The Jog & Teach window is primarily used for teaching robot points.

You can configure how the Jog & Teach window can be viewed in the development environment
from the Setup | Preferences | Jog tab.

Jog & Teach MDI window The Jog & Teach window is displayed as a child window along with

Jog & Teach Dialog

the other child windows inside the EPSON RC+ development
environment parent window.

The Jog & Teach window is displayed as a modal dialog which is
displayed in the foreground over the development environment
parent window.

Before you can open the Jog & Teach window, you must have a project open and there must also

be at least one point file in

the project for each robot on the system. A message will be displayed

if you attempt to open Jog & Teach and one or more robot point files need to be created. You can
add point files with the Edit command (Project menu).

You can jog the robot in World, Tool, or Joint modes. You can also execute motion commands
supported by the selected robot.

Shortcuts

Toolbar:

+#i+ Jog and Teach - 0] x|
Robot: 1,11, EZE3515 = local: 0 = Took O = Arm: 0 = ECR: 0 - @@
—Jogging & Mation Commands —Jog Mode
* World " Taol £ Joint " ECP
ir {r ;
Ry, +7 —dJog Step Distance .
<::| |:> e [mm] 4 [mm] z [mm] (" Eontlnuous
¥ g g M w [ 0| o
+X -Z 1 [deq) W [deqg) wildeq) 7 Medium
I 10 I I = Shart
= o o= r— Curmrent Position
| = K 4 [mm) 7" [mm] Z [mm]
U W W
| 317337 | 119413 | 0.000 &+ forld
<= & a2 U [deg) V [deg) Wideg) © Joint
+U +V +W | 40,000 | | " Puls=
r— Free Jaints
Speed: Fation Command: (ml a3
ol  Hi Auri - Execute Free all Lack al
Loy High P .z s
r— Piaint
Paint #:  Point Hame: 7 [mm] 't [mam] Z [mm) Local
Jo [paik I EEEE | oo o 7|
Teach PO |
2 3 Ll [deg)] W [deg) W [deq) J4Flag
(] I T | [ =
Delete PO |
Paint File: Hand Elbow “Wrist JEFlag
Irobot'l.pnt j IF!ight_l,l j I j I j I j
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Jog Controls

The Jog & Teach window contains several controls, described below.
Robot

This drop down list is used to select the current robot.

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.

Vision

The Vision tool bar button is available when Vision Guide is installed. Click this button to toggle
the video display on the Jog & Teach window.

Jogging & Motion Commands

This group contains buttons that are used to jog the current robot throughout the work envelope.

The jog buttons can be actuated with the mouse or keyboard. You can also execute motion
commands. The commands you can execute depend on the robot type.

You can jog one step at a time by clicking on a button and releasing. Or you can step continuously
by holding the button down. See How fo jog robot for details

You can change the orientation of the buttons by clicking on the Preferences button on the toolbar.

The jog buttons that are displayed depend on the Jog mode. For World, 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 in Cartesian space.
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.

The motion command buttons can be disabled by selecting Preferences from the toolbar. You can
also specify that a confirmation message is displayed each time a motion operation is executed.
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Speed

The speed for jogging and motion commands can be changed by selecting Low or High. When
the Jog & Teach window is 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 below.

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’
Ste 1/5 of default |Default PTP |Default PTP

p PTP speed acceleration  |deceleration
Continuous World/Tool/ECP XYZ |50 mm/sec 100 mm/sec* |200 mm/sec’

Continuous World/Too/ECP UVW |10 deg/sec 20 mm/sec’ |40 mm/sec’

High Continuous Joint * 10 mm/sec® |20 mm/sec’
Default PTP |Default PTP | Default PTP

Step . .
speed acceleration |deceleration

*Continuous joint speed and acceleration depends on robot model
Jog Distance

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. When Long, Medium, or Short are selected, the robot is jogged in step mode.

To change a jog distance, first select the distance to be changed, then type in the new value. Short
jog distance can be from 0 to 10 mm, Medium distance can be from 0 to 100 mm, and Long
distance can be any value. You are prevented from typing in values that are out of range.

When the jog mode is changed, the jog distance units change appropriately between millimeters
(mm) and degrees (deg).

Current Position

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.

Jog Mode

This group contains four option buttons for selecting the jog mode.

World Mode:  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 Mode: Jogs the robot in the coordinate system defined by the current tool.

Joint Mode: Jogs each joint of the robot. A separate set of jog buttons will appear when
using joint mode when using non-Cartesian robots.

ECP Mode: Jogs the robot along the axes of the coordinate system defined by the current

external control point. Coordinates are World coordinates.
Free Joints

Contains check boxes for each active robot joint. When you free a joint, you can move it by hand
to teach a location. The Free All button is used to free all axes. The Lock All button is used to
lock all axes. This group is not available for 6-Axis robots.
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NOTE

9

NOTE

9

Current Arm Orientation

The current Hand, Elbow, Wrist, J4Flag, and J6Flag values are displayed. This group is only
displayed for 6-Axis robots.

Points

This group shows the current point number and name for Teach and motion commands. You can
either type in the desired point number, or you can use the slider to select it.

For SCARA robot points, you can specify:
Hand: Righty (default) or Lefty

For 6-Axis robot points, you can specify:
Hand: Righty (default) or Lefty

Elbow: Above (default) or Below

Wrist: No Flip (default) or Flip.

J4Flag: 0 (default) or 1.

J6 Flag: 0 (default) or 1 - 127.

There are text boxes for the coordinates of the current point. You can type in or edit the
coordinates of a point. Changes are made to the points loaded in memory.

Use the Teach button to read the current robot position into the coordinates of the current point.

See How to teach points for more information.

How to jog

In the upper left hand corner of the jog screen, you will see a control group called Jogging and
Motion Commands that contains jog buttons. In the World, 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.

Jog motion in step mode is PTP (point to point) motion. It is difficult to predict 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.

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, before
you can continue jogging.

To jog
Select the jog mode: World, Tool, Joint, or ECP.
Check the jog speed by looking at the value for Speed. If necessary, change it.

Check jog distance by looking at the values in the Jog Distance control group. Select Continuous,
Long, Medium, and 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.

You can also use the keyboard to jog the robot. See Jog and Teach Keys.

Tip: You can change the orientation of the jog buttons for each robot by selecting Preferences:
Jogging tab from the Setup menu or the Preferences button on the Jog & Teach toolbar. This will
allow you to align your PC monitor with the orientation of the robot.
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How to teach points

Teaching a robot point means that you are defining a location stored in memory for the robot to
move to.

Follow these steps to teach points from the Jog and Teach screen:

1. Select the point file you are teaching points for by using the Point File Name drop down
list box in the Points Control group in the lower left corner of the screen.

2. Select the point number you want to teach in the Points control group in the lower left
corner of the screen. You can either type in a point number in the point number text box,
or you can use the slider.

3. If desired, you can type a name for the current point in the Point Name text box. This is
optional, but recommended. Try to use a descriptive name so that its easier to recall what
the point is used for or where it is. You can also change point names by using the Point
Editor.

4. Jog the robot to the desired position or free some or all axes and manually move the robot
into position.

5. Click on the Teach button. This will retrieve the robot's current position and display it in
the coordinates for the point.

6. As an alternative to clicking the Teach button, in the Points control group you can type in
the coordinates of the point.
Saving or aborting your work
Jog & Teach MDI Child

When Jog & Teach is used as an MDI child, use the File menu to select Save or Restore for the
current point file. You can also execute Project | Save or click the Save all files toolbar button.

Jog & Teach Dialog

When you close the jog dialog, you will be prompted if you want to save your changes. Answer
Yes to make your changes permanent or No to abort all changes.

You can also click the Save button to save the changes made without closing the jog screen.

Teach Mode

You can jog and move the robot at slow speed with the safeguard open by using Teach mode. If
the OP500RC pendant is enabled, Teach mode can only be used from the pendant. Otherwise,
Teach mode can only be used when the Jog & Teach dialog is open.

To enable Teach mode, you must wire a Teach Mode key switch and a 3 position dead man switch
to the Option Device connector on the EPSON RC+ PC, or purchase the OP500RC pendant.

When Teach mode is ON, you must engage the Enable (dead man) circuit to move the robot or
turn outputs on and off. If you attempt to jog or change an output Enable disengaged, a message
box will be displayed.
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Task Manager Command (Tools Menu)

Description

The Task Manager dialog box allows you to Halt (suspend), resume, and Quit (abort) tasks.
To open the Task Manager

Select Task Manager from the Tools menu.

Or
F
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.
There are four items shown for each task: Task Number, Task Name, Status, and Type.

Task Number Number of task from 1 to 32.

Task Name Name of the function that was started as a task.
Status Current task status: Run, Halt, Pause, Quit, Safety, Step.
PTask The PTask field indicates whether a task will suspend when a system pause

occurs. If PTask is No, then the task was started with the NoPause option and
will not suspend when a pause occurs.

i Task Manager il
T ask Statu -
Tazk Mame Status PTazk | « Hialt |
1 |main Halt e
2 Eesume |
3
4 - it |
]
g :
= i
o] Lontinues |
9
10 Bd| Abort A1 |

To Halt, Step, Walk, and Resume a task

Use the mouse to click on the desired task in the task list. You can click on any field to select a
task. The current task status must be Run before it can be halted. The Halt button will become
active after you have selected the task.

After a task has been halted, the source code will be displayed and the next step will be indicated.
You can either click on the Resume button to resume execution, or executed Step Into, Step Over,
or Walk from the Run menu.

To Pause and Continue tasks
Pause allows you to "suspend" all tasks where pause is enabled.

Click on the Pause button to pause tasks for which pause is enabled. The robot will decelerate to a
stop immediately.

After executing Pause, click on Continue to resume all suspended tasks.
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Dialog Box Options

Option

Description

Halt button

Resume button

Quit button

Pause button

Continue button

Abort All button

Suspends the selected task. This temporarily stops the task so that it can be
started again 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.

After one or more tasks have been suspended with the Halt button, clicking on
Resume will make the halted tasks continue where they left off.

This 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.

This pauses all tasks that have pause enabled. After pause, you must use
either Continue or Abort All

This button continues all tasks that were paused with the Pause button.

This button aborts all tasks.
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I/0O Label Editor Command (Tools Menu)

The I/O label editor lets you define names for inputs, outputs, and memory 1/O for each project.
The labels can be used in your programs, from the Monitor window, or in macros.

B5/1/0 Label Editor S [=] 53

10 Type: ISF'EL Standard Outputs j
Clutput Label Dezcription *

> i} IhdexT able Mowe index table ta next position -

1 ErrarLarp Larp iz on when ah errar acours.

2 IRCyclelarp Larmp iz on while station iz in cpcle.

3

4

]

B -

KIN i

The I/0O Label Spreadsheet

When you select I/O Label Editor from the Tools menu, a window opens that contains a
spreadsheet editor.

The first column heading shows the input type you are editing, which can be selected from the
drop down list located at the top left corner of the window: SPEL Standard Inputs, SPEL Standard
Outputs, SPEL Memory 1/O, Ethernet I/O, and Fieldbus 1/0.

The second column contains the labels for each bit. You can type in up to 16 characters for a label.
Label characters can be alphanumeric or underscore.

For SPEL Standard Inputs, SPEL Standard Outputs, and SPEL Memory I/O, the third column
contains an optional description that you can enter which describes more about the 1/0 point.

For Ethernet 1/0, the third column shows the type of I/O point and the fourth column contains the
description.

For Fieldbus I/0, the first columns shows the device ID, the second column shows the device
name, the third columns shows the bit number, the fourth column shows the label, and the fifth
column shows the description.

If you add a description to an I/O point, then the first line of the description will be displayed as a
ToolTip on the I/O monitor.

To add or edit a label

Select the type of I/O you want to label. After you select the I/O type, the spreadsheet will be
redrawn to display the labels for that type. The number of rows in the spreadsheet equals the
number of bits available for the type you have selected. For memory I/O labels, do not add the "$"
prefix when you create the label. This prefix must be used in a program statement when you use
the label.

Use the mouse to scroll through the spreadsheet and put the cursor in the Name field next to the bit
number that you want to add a label to. Type in the name, which can be up to 16 alphanumeric
characters without any spaces.

After adding 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.
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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, use the shift or
control key.

2. Select the I/O type, if required. For example, you may want to cut labels from Inputs and
put them in Ethernet 1/0.

3. Select the row where you want to start the paste by clicking the row selector on the left of
the row.

4. Execute the Paste command from the Edit menu.
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/0 Monitor Command (Tools Menu)

The I/O Monitor dialog lets you monitor all system inputs and outputs. The inputs are displayed
on the left side of the dialog and the outputs on the right. Labels that have been defined using the
I/O Label Editor are displayed next to each bit.

After the dialog has been opened, the input and output status for the currently I/O page is
constantly updated.

The I/O monitor will always be displayed on top of other child windows, such as program
windows and point windows.

You can also turn outputs on and off by double clicking on the output LEDs.

If a description has been entered for an 1/O channel in the I/O Label Editor, then a ToolTip will be
displayed when the mouse pointer is over the channel. The ToolTip shows the first line of the
description.

EH1/0 Monitor x|

Standard 1/0 | Ethemeti/0 | Memaw 10 | Fieidius |

|nputs: Outputs:

Bit |Gtatus| Lahel |« [ Bit [Status| Lahel -
0 & IndexHome 0 O IndexTable

1 ] 1 O+ EmorLight

2 0 — 2 {3 | InCycleLight —
KR 3100

4 O 4 O

5O 50O

E O B O

] Lo

5 O 8O

a A =l a A 1]

To open the I/0O Monitor
Use one of the following methods to open the I/O monitor:

Select I/O Monitor from the Tools menu.

Click on the tool bar button.
Type CTRL + L.

Using the I/O Monitor

Select the tab for the type of I/O you want to monitor.

Scroll through the grids to locate the desired inputs or outputs to monitor.

Input status is automatically updated.

To turn an output off or on, double click on the LED graphic for the desired output.

You can resize the I/O monitor in the vertical direction to show more points. Move your mouse
pointer to the lower right corner of the window to get a size handle, then click down and drag the
window down or up to the desired size.
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Monitor Window Command (Tools Menu)

The monitor window emulates an ASCII terminal that communicates directly with the robot
controller. You can execute SPEL immediate commands from this window and view the results.

There are also some special commands required for setup of the robot controller that must be
executed from the Monitor window. See Maintenance Commands.

To open the Monitor window

Select Monitor from the Tools menu

Or

Click on the button on the toolbar.

Or
Type CTRL+M

i EPSON RC+ 4.0.0 - Project: ¢ EpsonRCY Projects'MyProject E - Ol x|

File Edit Project Run  Tools Setup  Window  Help |
D& =28 caB 0= =0, D®uH=m & f.
|

B~ Program Files BiiMainprg
tain.prg

49 Include Files

=3 Robot Points

E1-23 Robot 1

[ robott.prt

=23 Robat 2

[ robot2. prt

=23 Labels

140 Labels

RF User Erors

=23 Functions

L[] main

> reset
>

|— EStop | Safety | Robot: 1,11, E2C3515, Dy Run | Tazks Funning INS | =
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To execute SPEL* commands from the Monitor window

1. Type in the desired command after the prompt (>). Commands can be entered in upper or
lower case.

2. Press the Enter key 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.

Monitor 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.

Ctrl+Vv 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.

Ctri+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.
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Macros Command (Tools Menu)

You can create SPEL command macros using the Macro Editor. Macros consist of one or more
SPEL statements. 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.

Select Tools | Macros to open the Command Macros dialog.

Command Macros |
Function Key: Macro Mame:
Al+F2 j IM_I,JMaCIU
Macro:
Jump pick =

On Vacuum

-
4 2

COutput:

o
2
Execute Abort LCloze Help |

Type the macro statements in the Macro text box.
Click Execute to run the macro.

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 to open the macro. 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 I/O.
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Maintenance Command (Tools Menu)

Select Maintenance from the Tools menu to open the Maintenance dialog.

From the Maintenance dialog, you can save and restore the complete system configuration using

the MKVER and SETVER commands.

Before servicing the system, you should execute MKVER and store the system configuration on a

floppy disk.

If required, you can use SETVER to restore previously stored data.

Maintenance

| MKVER

SETYER |

Backup all drive unit and
robot parameters to a disk,
Usze before service.

Restare all drive unit and
robot parameters from a disk.

Close | Help

MKVER
Use MKVER to save system configuration.

1. Select Tools | Maintenance .

2. Click on the MKVER button to open the MKVER dialog.

MEVER Mame:

Diriwe:

Cancel

Igd:

Existing MEMER Files:

Help

i)

ES451C-00946-4

3. Type in a unique name to identify the system in the MKVER Name text box.

4. Select the disk drive where you want to save the information.

5. Click OK.
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SETVER
To restore system configuration:
1. Select Tools | Maintenance.

2. Click on the SETVER button to open the SETVER dialog.

0K

Cancel

Select MEVER files:

ES451C-00346-4
Help

Uk}

3. Select the drive where the information is stored.
4. Select the configuration from the MKVER files list box.

5. Click OK to restore the system information.

Restore the saved system configuration only for the same system.
NOTE
= SeikoRCS Compatibility: If MKVER files are found in the SeikoRCS directories on the same

drive, then SeikoRCS files will be denoted by (SeikoRCS) after each name in the list. You can
use SeikoRCS files on the EPSON RC+ system.

Force Monitor Command (Tools Menu)

This menu selection is available when the Force Sensing Option is enabled.

To open, select Tools | Force Monitor II‘
After the dialog has been opened, the status for all force sensing axes is constantly updated.

The Force Monitor will always be displayed on top of other child windows, such as program
windows and point windows.

Use the sensor drop down list to select the sensor you want to monitor.

Click the Calibrate button to zero out all axes.

Force Monitor ﬂ

Senzon I 'I Lalibrate |

% [oe00 |i Lk

v, [2783 |i Lkt

= |-11.4un |||||| Lkt

T [F513 |ﬁ Lt

Ty [8E3 []] Lbfin

e [BES |i Lbf-in
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Audit Viewer Command (Tools Menu)

This menu selection is available when the Security Option is enabled. A dialog is opened showing
session data for all EPSON RC+ users on the system or network.

See the chapter Security Option for details.

User Error Editor Command (Tools Menu)

The User Error Editor allows you to define user errors for the current project. If a user error is
caught in an error handler, then the ErrMsg$ function will return the error message defined in the
editor. The label associated with an error can be used in any integer expression.

E User Errors : ;[glil
Errar # Label Message -
30000 | ER_WACULM WVacuum ermor has occuned -
30001 ER_INDE=DOT Indexer overtime has occured
30002
30003
30004
30005
p | 30006
30007
30003
30003 &
KN ;ﬁ

User error numbers are fixed from 30000 to 30999.
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

30000 ER_ VACUUM Vacuum error has occurred.
30001 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.txt.
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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Vision Command (Tools Menu)

This menu selection is available when the Vision Guide Option is enabled. When this command is
executed, the Vision Guide Dialog is displayed.

See the Vision Guide manuals for details.

Conveyor Tracking Command (Tools Menu)

This menu selection is available when the Conveyor Tracking Option is enabled. A dialog is
opened showing the conveyors for the current project.

See the chapter Conveyor Tracking for details.
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Setup Menu

System Configuration Command (Setup Menu)

The System Configuration command opens a dialog with several tabs. Each tab corresponds to a
component of the system.

To open the System Configuration dialog, select Setup | System Configuration .

System Configuration il

SPEL Options I Visionl Force Sensing I Security I Conveyor Encoders ]
StaltUp] Hobotsl Motion Systems ] 10 Systems ] Remote Control | Comm Ports | TCF'.-’IF'I

Ok, I
Start Mude] Auto Start | YWindows Log In | Cancel |

Start bode:

I Program / Debug j Help |

Pazzword to Change Mode:

e Start Up Tab
The Start Up tab allows you to configure the start mode, operator auto start, and Windows
log in. See the chapter Operation for details.

e Robots Tab
The Robots tab is where you add or delete robots on the current system. See the chapter
Robot Configuration for details.

e  Motion Systems Tab
This tab is used to configure the motion systems that drive the robots. See the chapter
Motion Systems for details.

e 1/O Systems Tab
The I/O Systems tab is where you setup up I/O hardware. See the chapter /0 Systems for
details.

¢ Remote Control Tab
This tab is used to configure Remote Control I/O. See the chapter Remote Control for
details.

e Comm Ports Tab
The Comm Ports tab is used to configure RS-232 communication ports. See the chapter
RS232 Communications for details.

e TCP/IP Tab
This tab configures TCP/IP communications. See the chapter TCP/IP Communications for
details.

e SPEL Options Tab
This tab is used to set SPEL Runtime options. See the chapter SPEL Options for details.
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e Vision Tab
This tab is used to configure Vision Guide hardware.

e Force Sensing Tab

This tab is used to configure the Force Sensing option. See the chapter Force Sensing for
details.

e Security Tab
This tab is used to configure the Security option. See the chapter Security for details.

e Conveyor Encoders Tab
This tab is used to add / delete encoders used for Conveyor Tracking. See the chapter
Conveyor Tracking for details.

94 EPSON RC+ Ver.4.2 User's Guide Rev.2



The EPSON RC+ GUI

Preferences Command (Setup Menu)

The Preferences command opens a dialog that contains several tabs that are used to configure user

preferences.

To open the Preferences dialog, select Setup | Preferences .

Project Preferences

From this tab, you can configure your preferences for all projects.

Language I
Pmiecl] Editoll Joggingl Operator Window | Run window | I omitor Yindow ] ‘v"isionl

Set preferences for all projects

W &uta file zave

[¥ Mainkain robot parameters

W Stop compile after first emar

Ok

Cancel

Apply

“Workspace at session start

" D not open last project

[~ Show Tip of the Day

€~ [Open last project and program windows

% Open last project and all windows

Defaults

i

Help

Option

Description

Auto file save

Maintain robot parameters

Stop Compile after first error

Do not open last project

Open last project and program
windows

Open last project and all
windows

Show Tip of the Day

Checking this box will cause EPSON RC+ 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.

Checking this box will cause all robot parameters to be stored
with projects and sent to the controller when a project is
opened and built. Robot parameters include Hordr, MCordr,
HomeSet, Weight, Local, TLSet, Range, XYLim, Arch,
ArmSet, ECPSet. Default is Off.

Stops compile after first error occurs. This makes it easier to
see the first error in the status window and allows you to fix
one error at a time. Default is On.

If this radio button is selected, the last project will not be
opened when EPSON RC+ 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+ is started.
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Editor Preferences

@ Preferences

Langua
Froject

Set preferences for program editor

I Joggingl Operator Windows | Fun Window | I omitor YWindow ] Visionl

This tab lets you configure your preferences for the program editor windows.

W Auta lndent

v Auta End Construct
W Auta Line Humbers
¥ argin Indicatars

v Syntax Help

kewsord Format, € &l Caps {+ Capitalize First Letter

Keyword Color. € Dak Blue ¢ Light Blue

Fart.. | Courier New, 9.75

I o Ik
Tab Stops: 4
Line [ncrement: |1 ] Cancel

W &uto Benumber Before 5 ave Al

v Function 5 k
Iv" Function Separators Defaults

Help

A

Option

Description

Auto Indent

Auto End Construct

Auto Line Numbers

Auto Renumber Before Save

Margin Indicators

Function Separators

Syntax Help

Tab Stops

Line Number Increment

Keyword Format

Check this box if you want new lines to follow the indentation
for the previous line. Also, lines will automatically be indented
after If, Else, For, Select, Case and While statements. Default is
On.

Check this box if you want EPSON RC+ 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 if you want a line number to be inserted after
carriage return is pressed. A line number will only be inserted if
the current line has a line number on it. If you are not using line
numbers, then numbers will not automatically be inserted.
Default is On.

Check this box if you want programs to automatically be
renumbered each time you save. If you are not using line
numbers, then this option has no effect. 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.

Enter the line number increment for auto line numbers and
renumber. Default is 10.

Enabled when Auto Format is checked. Select All CAPS or
Capitalize first letter. Default is Capitalize first letter.
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Keyword Color Enabled when Auto Format is checked. Select Dark Blue or
Light Blue. Default is Dark Blue.

Font 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.

Jogging Preferences

This tab lets you setup up the Jog and Teach dialog.
aPreferences x|

Language I
F'roiect] E ditor | Juggingl Operator Window | Run window | I omitor Yindow ] ‘v"isionl

Set preferences for Jog & Teach

— Dlizplay

Ok
& MO Child Windovs " Dialog
—Jog Button Orientation Careet |
Bobat: |3, B3, ELER3S -
- I =l Apply |
ﬁ Defaults |
- - = € Top Button is e
+X iy X " Top Buttan is +Y 4|_
+Y " Top Button is +5

— Options
¥ Confirn teach

¥ Enable maotion cormmands

Display

The Jog & Teach dialog can be displayed as an MDI child window (default) or as a dialog. When
displayed as an MDI child, the Jog & Teach window 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 Jog & Teach controls until you close the dialog. When using screen
resolutions less than 1024 x 768, the Jog & Teach MDI window will not fit in the MDI document
area. In this case, only the Dialog mode is allowed.

Setting Jog Button Orientation

The jog button orientations can be changed for each robot on the system. This is useful for
“aligning” your PC monitor with each robot’s Cartesian coordinate system. Align the buttons so
that each robot moves in the direction of the arrows.

Before changing orientation, you must first select the desired robot using the Robot drop down list.

You can change the orientation of the jogging buttons and arrow keys for the X and Y axes by
clicking on one of the following radio buttons:

Top button is -Y (Default)
Top button is -X
Top button is +Y
Top button is +X

You can also click on one of the buttons to change it to the top button position instead of selecting
a radio button.

Other Jogging Preferences
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Option

Description

Confirm teach

Enable motion commands

Check this box if you want a confirmation prompt each time you
press the Teach button.

Check this box if you want to execute motion commands (Go,
Jump, etc.) from the Jog & Teach window.

Operator Window Preferences

This tab allows you to configure the Operator Window. The configuration is saved separately for

each project.

a Preferences

Language I

Froject ] E ditor | Jogging

Set preferences for current project operator window.

I Run /indow | Fd anitor Window ] Visionl

—window Title Wwindow Size Q. |
Enter title for aperatar windaw: &+ Homal Cancel |
Operator Window M awimized

Apply |

— Buttons — Options

Hel |
[¥ Start and Stop v Status Bar —
[v Pausze and Continue W ‘ision Display
[ Jog and Teach Courier Mew, 9.75
¥ Bobat Contral Parel Fant... |

Option

Description

Window Title

Window Size

Start and Stop buttons

Pause and Continue buttons

Jog button

Robot Control Panel

Status Bar

Vision Display

Type in the title that you want to appear at the top of the operator
window.

Choose Normal (normal size, centered on screen) or Maximized
(full screen).

Check this box if you want the Start and Stop buttons to be
displayed. These buttons allow the operator to start and stop
from the operator window.

Check this box if you want the Pause and Continue buttons to be
displayed. This will allow the operator to pause and continue
from the operator window.

Check this box if you want the Jog button to be displayed. This
will allow the operator to open the jog dialog from the operator
window.

Check this box if you want the Robot button to be displayed.
This will allow the operator to open the robot control panel
dialog from the operator window.

Check this box if you want the status bar displayed at the top of
the window. The status bar shows Emergency Stop, Safe Guard,
and Date/Time.

Check this box if you want a video window to be displayed along
with the text window. This option is dimmed if Vision Guide is
not installed and enabled.
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Font 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.

Run Window Preferences

This tab allows you to change preferences for the Run Window.

a Preferences x|

Language I
F'roiect] Editoll Joggingl Operator Window |

I Fd anitor Window ] ‘v"isionl

Set preferences for Fun window,

Ok

Cancel
v Clear zcreen aon start

. Apply
[~ Allow multiple tazks to be started

Defaults

Fort... | Courier Mew. 9.75
Help

dudd;

Option Description

Clear screen on start Checking this option will cause the Run Window text pane
to be cleared each time the Start button is clicked.

Allow multiple tasks to be started Checking this option will allow you to start more than one
task from the Run window. The Start button will not be
disabled after starting a task.

Font 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.
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NOTE

Monitor Window Preferences

This tab allows you to change preferences for the Monitor Window.

Option

ﬁ Preferences

Language I

Proiect] Editorl Joggingl Operatar Window | Fiur windaow |

Set preferences for Monitor window.

¥ Preserve contents

Font... | Courier Mew, 3.75

Ok

Cancel

&pply

Defaults

Help

[ @ |
[ == |
_ |
[ o |
_ |

Description

Preserve contents

Font

Checking this option will cause the monitor window to preserve it's

contents between sessions.

Click on the Font button to change the font for the Monitor window.

Vision Preferences

This tab allows you to change preferences for the Vision Guide option.

In previous versions of SeikoRCS and SPEL for Windows, the Camera settings were set on this
dialog. In EPSON RCH+, the vision hardware can be configured from the Setup | System
Configuration | Vision tab.

@ Preferences

Language I

F'roiect] Editoll Joggingl Operator Window | Run window | I omitor Yindow ]

Set preferences for Vision Guide.

Obiect label fant name:

Obiect label font size:
Obiject label font bold:
Obiect barder width:

Obiject result width:

Ok

IVerdana j 4'
Cancel |

10 -

v Apply |

o Thir o Thick Diefaults |

& Thin " Thick

Help
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Option Description

Object label font name Select the desired font name for the object labels used on the Vision
Guide window, Run window vision display, Operator window vision
display, and Calibration cycle vision display. All fonts shown are
TrueType so that they can be scaled to any size.

Object label font size Select the desired font size for the object labels used on the Vision
Guide window, Run window vision display, Operator window vision
display, and Calibration cycle vision display.

Object label font bold  Checking this option will make the font for the object labels bold.
Object border width Sets the width for the object search window.

Object result width Sets the width for the object result graphic.
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Language Preferences
This tab allows you to change the EPSON RC+ GUI language.

x|

ﬁ Preferences

I Editar | Jogging] Operator YWindow ] Fiun ‘Windaw ] Monitar YWindaw | \-"ision]
e

Ok

Cancel
Select Language:

English =l

&pply

Help

Rl

When EPSON RC+ is installed on a Windows system using a Western language, than English and
German are available. Ifit is installed on a Windows system using an Eastern language, then
English and Japanese are available.

After selecting the desired language, you must re-start EPSON RC+.

Note that if you change the language to a language that does not match the Windows language,
then some system dialogs will be in the Windows language. For example, if you select German for
EPSON RC+, but you are using English Windows, then messages boxes and some file navigation
dialogs will be in English.

Options Command (Setup Menu)
This dialog allows you to view / enable software options on the current system.
EPSON RC+ uses a parallel port key to enable options on the system.

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 Key button and enter the code. The option you
purchased should now be enabled.

Options x|

Options Key Code: IbDSE 1246 9130 39

Option Key Option Option | =
Enabled | Enabled | Active
B | SPEL Runtime Diivers  |es ¥ [ves
Wision Guide Yes W ves
VB Guide Yes T |Mo
Fieldbus 1/0 Yes ¥ |ves
Etherret 1/0 e cal ez
Force Senzing ez ol ez
Security YVes ol Yes
Code Feading Yes ¥ |Yes
Conveyor Tracking YVes v ‘Yes -

Enable Key | ak. I Cancel | Help

See the chapter Installing EPSON RC+ Options for more details.

102 EPSON RC+ Ver.4.2 User's Guide Rev.2



The EPSON RC+ GUI

Window Menu

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.

Shortcuts

Toolbar:

Tile Horizontal Command (Window Menu)
Use Tile Horizontal to evenly display all open windows horizontally.

Shortcuts

Toolbar:

Tile Vertical Command (Window Menu)
Use Tile Vertical to evenly display all open windows vertically.

Shortcuts

Toolbar:

Arrange Icons Command (Window Menu)
Arrange the icons for all child windows that have been minimized.

Shortcuts
Toolbar:

Close All Command (Window Menu)
Closes all child windows.

Shortcuts

Toolbar:

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.
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Help Menu

Contents Command (Help Menu)
This command opens the Table of Contents for the EPSON RC+ on-line help system.
Shortcuts

Toolbar:

E? Epson RC+ Help

ST A /A

Hide Back

Forward  Home Prirt

Optionz

(=l

Contents |Iﬂde:-c | ﬁearchl Favol_itesl

Introduction
Safety
Getting Started

Operation

The EPSOM RC+ GUI

The SPEL+ Language

Building SPEL+ Application

ation Systems

Fiobat Configuration

10 Systerms

Femate Control

RS-232 Communications

TCP/IP Communications

SPEL+ Options

Instaling EFS0OM RC+ Options

WB Guide

Vizion Guide

Farce Sensing

Security

Corweeyor Tracking

PLC Configuration

Software Licenze Agreement
Changes from previous SPEL wersions
Corveerting SPEL for Windows projects

EPSON RC+

Robot Control System
Version 4.0.0

YWhat's new in “ersion 4.0
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Search for Help On Command (Help Menu)

This command opens the help system search dialog.

Shortcuts

Toolbar:

E? Epson RC+ Help

< = N 5 o
Hide Back Forward  Home Frint  Options

~olx|

Qontentsl Index  Search I Favor_itesl

Type in the word(z) to search for:

Imotor accel j j
List Topics | Dizplay I

Select lopic: Found: 17
Title | Location I Hankl

! aternent
AccelS Statement
Mator Statemert
Pawer Statement
Move Statement
Reset Statement
SPEL+ Command Referen...
Eror Codes

WTiting pour first pragran
Mew Commands in SPEL+
SLock Statemnent

Fine Statement

SFree Statement

Mew Commands in SPEL+
Restart Statement

SpeedS Statement

Speed Statement

2
EPSOM RC+Help 3
EPSOM RC+Help 4
EPSON RC+Help 5
EPSOM RC+Help B
EPSOM RC+Help 7
EPSOM RC+Help 8
EPSOM RC+Help 9
EPSON RC+Help 10
EPSOM RC+Help 11
EPSOM RC+Help 12
EPSON RC+Help 13
EPSOM RC+Help 14
EPSOM RC+Help 15
EPSON RC+Help 16
EPSOM RC+Help 17

[ Search previous results
[ Match similar words
[ Search tites only

YTy Statement

See Also Example

Sets (or displays) the acceleration and deceleration rates for the Gao,
Jurnp and Pulse robot motion instructions.

Syntax
Accelll:

Parameters

} decel [ Zupa, Zupd, Zdna, Zdnd ] ]

Integer expression between 1-100 representing a
percentage of maximum acceleration rate.

dacal Integer expression between 1-100 representing a
percentage of the maximum deceleration rate.
Zuna Optional. Z joint upward acceleration. Yalid Entries are 1-
100
S Optional. Z joint upward deceleration. alid Entries are 1-
100
Zilna Optional. Z joint dowrweard acceleration. Valid Entries are
1-100
Zelnd Optional. Z joint dowrweard deceleration. Valid Entries are |
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About EPSON RC+ Command (Help Menu)

The About command displays a dialog box showing the current version of the EPSON RC+
software, along with copyright and license information. When calling technical support about
EPSON RC+, you should report the version you are using from this dialog.

EPSON SEIKQ EPSON CORPORATION

Factory Automation Rolbotics Division

EPSON RC+

Robot Control System
Yersion 4.0.0

Copyright @ 1934 - 2003 Portionz Copyright;
SEIKD EPSANMCORPORATION  Matrow Electronic Swstems Lid.

This praduct iz icerseddta:

EPSON RC+ User
Company
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This chapter contains information about the SPEL" Language.

Contents

Overview

Program structure
Commands and statements
Function and variable names
Date types

Working with variables
Working with strings
Working with files

Labels

Comments

Error handling
Multi-tasking

Chaining

Robot motion commands
Input and output control
Working with robot points
Using Traps

Handling Emergency Stop
Maintenance commands

Predefined constants
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Overview

SPEL" is a BASIC-like programming language that runs on Windows. It supports multitasking,
motion control, I/O control, machine vision, force sensing, conveyor tracking.

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 Monitor window.

Program structure

What is a SPEL"* program?

A SPEL" program is a text file that contains one or more function definitions. Every program file
has a .PRG extension and resides in the project directory on the PC.

A function definition begins with the Function statement and ends with the Fend statement. All
source statements to be executed by a function must be included within the body of the function.

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

Calling functions

You can call a user function or DLL function by using the Call statement. The function must
reside in any program file in the same program group. To get a return value, you must use the
function as an argument in a statement. 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

Here are some examples:

Call MyFunc (1, 2)
MyFunc 1, 2
Print MyFunc (1, 2)

Call MyDllFunc(l, 2)
MyDllFunc 1, 2
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Line Numbers

In the EPSON RC+ programming environment, you can choose whether to use line numbers in
your program or not. If you want to use line numbers in your programs, then make sure that the
first line starts with a number.

The following program contains line numbers:

MAIN.PRG

0010 Function Main
0020 Call funcl
0030 e

0100 Fend

0110 Function funcl
0120 Jump pickpnt
0130 c.
0140 Fend

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 Monitor window or
from the Macros dialog box.

Statements can be used only in programs.

Statements can include more than one SPEL" instruction by using a semi-colon (;) to separate
instructions.

The maximum length for a statement is 200 characters. This includes the line number.

Function and variable names

Function and variable names can include up to 32 alphanumeric characters and the underscore
character. 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 a numeric digit or underscore.

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 ", modname$
Fend
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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 1 byte TRUE or FALSE
Byte 1 byte -128 to +127
Double 8 bytes -1.79E+308 to 1.79E+308
Integer 2 bytes -32768 to +32767
Long 4 bytes -2147483648 to +2147483647
Real 4 bytes -3.40E+38 to 3.40E+38
String 255 bytes All ASCII characters
Operators
The following table shows the different operators for the SPEL" language.
Keyword or s
Symbol Description
+ Addition
- Subtraction
* Multiplication
/ Division
ok Exponentiation
= Equal
> Greater than
< Less than
>= Greater than or equal to
<= Less than or equal to
<> 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 operands.
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Working with variables

Variable scopes

There are three different scopes for variables in SPEL":

e Local
e Module
e Global

Local variables

Local variables are available to all statements in the same function. Functions using local variable
names do 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, Integer, Long, Real, Double, String

For example, the following function declares several local variables:

Function test

Integer intVarl, intVar2
Real realVar

String dataStr$

Integer array(10)

Fend

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, Integer, Long, Real, Double, String

One way to indicate that a variable is module level is to precede the name with "m_"
the example below.

, as shown in

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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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, Integer, Long, Real, Double, String) at the beginning of the program before any
Function statements:

One way to indicate that variables are global is to precede the name with "g ", as shown in the
example below.

Group: MAINGRP
Program: MAIN.PRG

Global Integer g TotalCycles
Function main

Call LoadPart
Fend

Group: MAINGRP
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.

Global Preserve variables

You can preserve global variable values by using the optional Preserve parameter when you
declare global variables.

Preserved variables are stored on disk under the globals subdirectory in the current project
directory. Each preserved variable has its own file. Whenever a preserved variable is assigned a
value, the new value is saved to the disk file. The time overhead to assign a preserved variable is
approximately 1 - 2 milliseconds. If the variable is an array, only the element changed is updated
in the file using random-access.

Preserved variables are restored during project open or after project build.

If the data type of a preserved variable is changed, or the number of dimensions is changed, then
the variable will be erased (values are cleared).

To clear a preserved variable, use the Erase statement.
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Arrays

You can declare local, program, and global arrays with up to three dimensions for all data types.
To declare an array, use this syntax:

dataType name ( dimensionl [ , dimension2 [ , dimension3]])

SPEL" arrays are zero based. The first element is referenced with a value of zero.

Dimensions can range from 0 to 2147483646. When using large arrays, out of memory errors may
occur, depending on how much memory is in the system.

Array declaration examples:

' Global string array
Global String gDatas$s (10)

Function main
' Arrays local to this function

Integer intArray(10)
Real coords (20, 10)

Use Redim to change the dimensions 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(1l0)

Redim Preserve a(20)
Use UBound to get the upper bound of an array dimension.

Integer i, a(l0)
For i 1 to UBound(a)

a(i) = 1
Next i

You can also assign one entire array to another, as long as the data type and dimensions are the
same.
Integer a(l10), b(10)

b =a

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.

Clearing variables

Use Erase to clear all of the elements of an array at run time. You can also clear all variables by
using Erase All. This is useful after executing Chain or Restart. You must also use Erase to clear
Global Preserve variables.
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Working with strings

A string in SPEL" is a set of ASCII characters 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.

You can declare string arrays with up to three dimensions.

The following table shows the string commands available in SPEL".

Keyword Description

Asc Returns the decimal ASCII value of the first character in a string.
Chr$ Converts an ASCII value into a one character string.

FmtStr Formats a numerical or date/time expression.

Hex$ Returns a string containing the hexadecimal value of a number.
InStr Returns the position of a substring within a string.

LCase$ Returns the specified string in lower case characters.

Left$ Returns a substring beginning with the first character of a string.
Len Returns the length (number of characters) of a string.

LTrim$ Returns the specified string with left spaces removed.

Mid$ Returns a substring of a string.

ParseStr  Parses a string into an array of tokens.
Right$ Returns a substring from the end of a string.
RTrim$ Returns the specified string with right spaces removed.

Space$ Returns a string containing a specified number of space (ASCII 32) characters.
Str$ Converts a number to a string.

String Declare a string variable in a program.

Trim$ Returns the specified string with left and right spaces removed.

UCase$ Returns the specified string in upper case characters.

Val Converts a string to a number.
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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 Checks 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.

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 three open commands: AOpen, BOpen, ROpen,
or WOpen. You specify a file number in the open statement. File number can be from 30 to 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:\mydata\data.txt" As #fNum
' Store the count
Print #fNum, UBound (datas$)

For i =

0 To UBound (data$)

Print #fNum, datas (i)

Next i

Close #fNum

Fend

Function LoadData (ByRef data$() As String)
Integer fNum, 1

fNum =

FreeFile

ROpen "c:\mydataldata.txt" As #fNum
Input #fNum, i
Redim data$ (i)

For 1 =

0 To UBound(datas$s)

Input #fNum, data$ (i)

Next i

Close #fNum

Fend
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Multi-statements

Labels

A program statement can contain several statements separated by semi-colons. The total length of
a multi-statement program line cannot exceed 200 characters.

For example:

Function Test
Pass P1l; Pass P2; Go P3 ' Multi-statement
Fend

Even though multi-statements are supported (mainly for compatibility), it is strongly
recommended that they not be used. Multi-statements can make your code more difficult to read
and debug.

A program label 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: ' This is a program label.
Print "Program aborted"
Fend
Comments

Use comments to add notes to your programs. An apostrophe character (') starts a comment.

Examples of comments

Function Main
' kxx**k*k Main Demo Program ***xx*
Xgt conveyor ' Start up the task for conveyor
Do
Print "Press ENTER to run demo cycle"
Print "Press CTRL+C to quit"
Input dumy
Call demo ' Execute the demo function
Loop ' Return to start of main loop
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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 below shows the program instructions that are used for error handling.
Statement Purpose
OnErr Use the OnErr statement to define the location of the error handling routine.

ECIr Use the ECIr statement to clear the current error status. This is normally used in the
error handling routine.

Err Use Err to retrieve the number for the current error status. Use this in the error
handling routine to determine which error has occurred.

Error Generate a user defined error which can be caught by an error handler.

Era Use Era to retrieve the axis number for which the error occurred. This is normally
used in the error handling routine.

Erl Use Erl to retrieve the line number in which the error occurred. This is normally
used in the error handling routine.

Ert Use Ert to retrieve the task number in which the error occurred. This is normally
used in the error handling routine.

ErrMsg$  Use ErrMsg$ to retrieve the error message associated with a specified error number.
User Errors

You can define your own error messages by using the User Error Editor which is available from
the Tools menu. See the section on User Error Editor in the chapter EPSON RC+ Gui for details.

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 Restart statement to start the program from the top.

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 conts$
Select conts$
Case Ilyll, IlYll
EResume Next
Default
Restart
Send
Fend
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Multi-tasking

For some applications, you may want to control other equipment besides the robot, such as a
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 tasks running simultaneously. A task is a function that has been started
by the system or by the Xqt statement. When Program Groups are enabled, in order to utilize
multi-tasking in SPEL", all of the functions used at one time must be included in the same group.

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. You can also specify that a task will not pause by
a pause statement or signal by supplying the NoPause parameter.

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 that are configured to pause.

Cont Continue all tasks that are in the pause state.

One example for starting another task is to run a conveyor system for the robot work cell.
Program Group: MAINGRP

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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Chaining

Use the Chain statement in your programs to start another program group in the project. When the
Chain statement executes, it loads the points for the program group being chained to and then
starts the main program of the group.

Program Groups must be enabled to use Chain. You can enable Program Groups from the Edit
Command in the Project Menu.

Here is a simple example that uses Chain.
Program Group: MAINGRP
Program Name: MAIN.PRG

Function Main

mainLoop:
Print "Main Menu"
Print "1) Run widget 1"
Print "2) Run widget 2"
Print "3) Quit
Input choice
Select choice

Case 1

Chain "widgetl™"
Case 2

Chain "widget2"
Case 3

End
Default

GoTo mainLoop
Send
Fend

Program Group: WIDGET1
Program Name: WID1.PRG

Function Widgetl

Print "Executing widget 1"

Chain "MAINGRP" ' Start main group again
Fend

Program Group: WIDGET2
Program Name: WID2.PRG

Function Widget2

Print "Executing widget 2"

Chain "MAINGRP" ' Start main group again
Fend
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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 use in the Project
Editor. The default point file you configure for each robot is automatically loaded into memory
when the main task is started.

Here 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 gripper?2
Wait .1
Jump place
Off gripper2
Wait .1
Loop
Fend
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Here is another example where two robots run simultaneously, using the same function for each
task. Note that the Xqt statements pass the robot number and the RobotTask function executes the
Robot statement according to the robotNum parameter.

Function main
Xgt RobotTask (1)
Xgt RobotTask (2)
Fend

Function RobotTask (robotNum As Integer)
Integer gripper

If robotNum = 1 Then
gripper = 10

Else
gripper = 11

EndIf

Robot robotNum

Speed 50

Do
Jump pick
On gripper
Wait .1
Jump place
Off gripper
Wait .1

Loop

Fend
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Robot coordinate systems

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.

Robot Coordinate System of Cartesian Robot

For the EZ Modules X4 series, the robot coordinate system differs depending on the robot
model and mounting direction. Refer to the EZ Modules X4 series manipulator manual for
details of each robot coordinate system.

Example: X4 series RU-HMSz A type

E‘E . —

oy /Origin

=
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Z axis in Robot Coordinate System of Cartesian Robot
Example: X4 series RU-HMSz A type

il

o o 4@
+ 4+
o 0 48]

‘—n] _Z — o o

V4

U axis in Robot Coordinate System of Cartesian Robot
Example: X4 series RU-HMSz A type

O O
L

+U (360 degrees) ~ | -U (360 degrees)
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Robot Coordinate System of SCARA Robot

Y+ Center of third axis

Origin

> X+

N

Z axis in Robot Coordinate System of SCARA Robot

s
x|

2
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U axis in Robot Coordinate System of SCARA Robot
+Y

+ direction

= NN

|

- direction

Robot Coordinate Systems for 6-Axis Robots
Floor Mounting Ceiling Mounting

robot coordinate system

tool 0
coordinate
aystem

rohat coordinate system tool 0 coordinste system

EPSON RC+ Ver.4.2 User's Guide Rev.2 125



The SPEL+ Language

Side (Wall) Mounting
robot coordinste system

tool 0 coordinste system

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
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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 and Cartesian Tool 0 coordinate system

The origin of TOOL 0 for SCARA and Cartesian 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.)

TOOL 0 coordinate system can rotate as the fourth joint rotates.

yto
ytl A
\ Tool 1 coordinate system
xtl
Y
A b b .
; » 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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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.

External Control Poin
(ECP)

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:
e Move command
e Arc3 command
e Curve and CVMove commands
e ECP jog motion
For details, refer to the chapter ECP Motion.
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Robot arm orientations

When developing a robot a 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.

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 below.

Lefty arm orientation Righty arm orientation

Examples of moving to the same point using Lefty and Righty arm orientations
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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
/R /A /NF

/L /A /NF

/R /B /NF

/L /B /NF

/R/AJF

/L /A /F

/R/B/F

8 |/L/BJF

N (N[ B WI N

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 are 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 J4F0 (-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 J6FO0 (-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)).
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Robot motion commands

NOTE

SPEL" includes several commands for controlling the robot from your programs.

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.

For incremental encoder robots only: After the robot controller is first powered up, the robot
position must be calibrated. Use the Mcal command to calibrate the robot. You can set the order
for which the robot joints go to their calibrated positions by using the MCordr command. Mcal
needs to be used only once after the SPEL runtime drivers have been started.

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.

Jump3Cp Jump to a point in 3 dimensions using CP motion.
Pass Move near one or more points.

TGo Move directly to a point in a tool coordinate system.

Linear motion

Linear motion commands move the robot from its current position to a specified point in a straight
line.

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.
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Joint motion

Command Description

JTran The JTran command can be used to move one joint of the robot to 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.

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.

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.

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.

Curves

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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NOTE

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" deglree/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

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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Working with robot points

NOTE

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).

The X, Y, and Z coordinates of a point are specified in millimeters. The U, V, and W coordinates
are specified in degrees.

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 Jog & Teach window.

Defining points

You can define points in a program statement, with the Jog and Teach Tool, or at the Monitor
Window.

In a program statement or at the Monitor 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 = Pp* ' Assign a point to current position

Referencing points by name

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 Jog and Teach Tool. Names must be
unique for each point number when used in the same point file.

For i = 0 To 10
Go pick
Jump place

Next 1

Referencing points with variables

Use the letter P followed by a variable name within parentheses that represents the point number
you are referencing.

Go P
Next i

For i = 0 To 10
(i)

Although you can define points at the Monitor window for test purposes, it is recommended that
all points be defined in a program or with the Jog and Teach Tool. Points defined at the Monitor
window will be cleared from memory when you build a project or run a program unless you
execute SavePoints.

EPSON RC+ Ver.4.2 User's Guide Rev.2 135




The SPEL+ Language

Using points in a program

When running programs, the default point file for each robot is loaded at start up. You can also
define points in the program, or load them using the LoadPoints statement.

Function main
Integer i

LoadPoints "modell.pnt"
For 1 = 0 To 10
Jump pick
Jump place
Next i
Fend

Importing points in a program

When running programs, you can import points into the current project using the ImportPoints
statement.

Function main
Integer i

ImportPoints "c:\models\modell.pnt", "robotl.pnt"
LoadPoints "robotl.pnt"
For i = 0 To 10
Jump pick
Jump place
Next i
Fend

Saving and loading Points

Use LoadPoints to load a point file in the current project for the currently selected robot. You can
optionally specify the Merge parameter to combine points in a file with points that have already
been loaded. You cannot load a point file from a different robot than is currently active.

Use SavePoints to save the points for the current robot. If the point file is not in the current project,
it will be added automatically.

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 ' Pl is in local 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.
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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 are 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 J4F0 ([J
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 J6FO0 ([J
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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Extracting and setting point coordinates
Use the CX, CY, CZ, CU, CV, and CW 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

Alteration of points

There are several ways of modifying a point without reteaching 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 [J
20mm
Go P1 :Z(-25) Move to P1 with a z absolute

position of -25mm

Go P1 -X(20) +Y(50) :Z(-25) Move to P1 with offsets for X and
Y relative offsets and an absolute
position for Z
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Input and output control

Hardware 1/0

There are 16 DC inputs and 16 DC outputs on a standard drive unit. By purchasing expansion I/O
boards, you can expand I/O up to 368 inputs and 368 outputs. You can also add Ethernet I/O and
Fieldbus I/0. See I/O Systems chapter for details.

Memory I/O

There are 64 bytes (512 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 I/O.

NOTE In previous versions, I/O bit numbers or labels used for memory bits used the "$" prefix. For
example, On $1 turned on memory bit 1. Off $cycDone turned off the memory bit defined in the

& I/O label editor called "cycDone". This syntax is still supported, but has been replaced with the
Mem commands.

/0 Commands

Command Description

In Reads one byte (eight bits) of input data. Used for SPEL Standard 1/O inputs.
InW Reads one word (sixteen bits) of input data. Used for SPEL Standard I/O inputs.
MemlIn Reads one byte (eight bits) of Memory 1/0.

MemInW Reads one word (sixteen bits) of Memory I/O.

MemOff  Turns off one Memory I/O bit.

MemOn Turns on one Memory 1/O bit.

MemSw Read status of one bit of memory 1/O.

Off Turns off one output bit. Used for SPEL Standard I/O outputs.

On Turns on one output bit. Used for SPEL Standard I/O outputs.

Out Sets/reads one byte (eight bits) of output data. Used for SPEL Standard 1/O outputs.

OutW Sets/reads one word (sixteen bits) of output data. Used for SPEL Standard I/O
outputs.

Oport Reads the status of one output bit. Used for SPEL Standard I/O outputs

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. Used for SPEL Standard
I/O inputs.

Other I/O commands are available when I/O options are purchased. The commands for I/O
options are described in their respective sections in the /O Systems chapter.
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Using Traps

Traps enable a function to be called when a certain event occurs. There are several types of traps.
Four traps are user defined and are triggered by an input condition. The remaining traps are
system defined. The following table describes the traps.

Trap Description

Triggered by an input condition, either from a hardware input or a memory bit.
These traps are level triggered (not edge triggered), so you should wait until the

Trap1-4 condition is false before rearming the trap, otherwise an infinite loop will occur.
User traps can use GoTo, GoSub, or Call.
Trap Triggered when Emergency Stop occurs.
Emergency First, all tasks are stopped, then the function is called. Chain or Restart may be

called after waiting for EStop to be cleared in the trap function.

Triggered when an error occurs that has not been caught by a user error handler.

Trap Error First, all tasks are stopped, then the function is called. Chain or Restart may be
called.

Triggered when the safeguard circuit is open.
Trap SgO . .
rap Sgpen Must be rearmed inside the trap function.

Triggered when the safeguard circuit is closed.

Trap SgCl - i
rap >gtlose Must be rearmed inside the trap function.

Triggered when the system enters the Pause state.

Trap Pause . .
P Must be rearmed inside the trap function.

Trap Abort Triggered when all tasks have been stopped by the user or by the system.

First, all tasks are stopped, then the function is called.

Note that all traps except for Emergency, Error, and Abort must be rearmed before they will fire
again. To rearm a trap, execute Trap at the end of the trap function.

You should keep trap functions short and avoid continuous loops. You cannot execute motion
commands in trap functions.

Function main
' Arm the trap
Trap 1 Sw(l) = On Call SwlTrap
Do
RunCycle
Loop
Fend

Function SwlTrap
On 1, 2
' Wait for trap condition to clear
Wait Sw(l) = Off
' Rearm the trap
Trap 1 Sw(l) = On Call SwlTrap
Fend
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Handling Emergency Stop

When Emergency Stop occurs, all tasks are stopped. You can catch this condition using Trap
Emergency to wait for the EStop to be cleared, then restart your main program.

Function main
' Arm the trap
Trap Emergency Call EStopTrap
Do
RunCycle
Loop
Fend

Function EStopTrap
Print "Emergency Stop"
Print "Clear the Emergency Stop to restart"
Do
Wait 1
Reset
Loop Until Not EstopOn
Fend

Maintenance commands

There are maintenance commands in SPEL" used for robot controller initialization and
configuration. Maintenance commands should be executed from the Monitor Window.

Command Description

Ver Displays robot setup parameters. You can print out the Ver listing. See Print
Command (File Menu).

Verinit Initialize robot setup parameters.

You can also execute MKVER and SETVER from the Tools | Maintenance dialog box. See the
chapter EPSON RC+ GUI for details.
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Predefined constants

There are several predefined constants for use in SPEL" programs. At project build time, the
values for these constants are substituted for the constant name.

Constant Name Value Usage
TRUE -1 Boolean expression
FALSE 0 Boolean expression
CR CHR$(13) String expression
LF CHR$(10) String expression
CRLF CHRS$(13) + CHR$(10) | String expression
TAB Tab character String expression
PI 3.1415926535898 Numeric expression
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
CNV_QUELEN ALL 0 Cnv_QueLen
CNV_QUELEN UPSTREAM 1 Cnv_QuelLen
CNV_QUELEN PICKUPAREA 2 Cnv_QueLen
CNV_QUELEN DOWNSTREAM | 3 Cnv_QueLen
FORCE LESS 0 Force sensing
FORCE GREATER 1 Force sensing
FORCE XFORCE 1 Force sensing

142 EPSON RC+ Ver.4.2 User's Guide Rev.2



The SPEL+ Language

Constant Name

Value

Usage

FORCE YFORCE

Force sensing

FORCE ZFORCE

Force sensing

FORCE XTORQUE

Force sensing

FORCE YTORQUE

Force sensing

FORCE ZTORQUE

AN | | W

Force sensing
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Calling Functions in Dynamic Link Libraries

SPEL" allows you to call functions in Dynamic Link Libraries (DLLs). You can create your own
DLLs to create additional commands for the SPEL" language (see next section).

& CAUT'ON As with any DLL, care must be taken that parameters are

passed correctly and that DLL functions do not corrupt
memory by overwriting variable space, etc. It is not
recommended that beginners create DLLs for SPEL+.
Also, you must handle multithreading situations if you

call a DLL from more than one task at the same time.

Use the Declare statement to declare a DLL function call. You must use the Declare statement
once for each library call you want to make. It is recommended that you create one program file in
your project that contains your Declare statements for each category of functions. You may also
want to create SPEL" wrapper functions that encapsulate the DLL calls to simplify calling from
other SPEL functions you have written.

Here's an example that calls the Windows API to play wave file.
File SOUND.PRG

Declare PlaySound, "winmm.dll", "PlaySound", (name$ As String,
module As Long, dwFlags As Long) As Long

#define SND FILENAME &h20000

'  SPEL+ wrapper function
Function PlayWaveFile(fileName$ As String)

PlaySound fileName$, 0, SND FILENAME
Fend
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Creating a DLL

This section describes how to add a command to SPEL". You can use any development
environment capable of creating standard Windows DLL libraries. The examples in this section
use Microsoft Visual C++ 6.0 in Microsoft Visual Studio.

Step 1: Decide on functions and parameters

You need to plan the functions and parameters to use for your DLL. By default, parameters are
passed by value (By Val), which means that they are not changed when the function returns, since
only the value was passed. Values passed by reference can be changed by the DLL function.

You can pass numbers and strings by value or reference. Number variables can also be arrays.

NOTE 1p the current release of EPSON RC+, you cannot pass 2 byte integer values or variables to a DLL.
& Always use the Long data type for integer parameters.

In this example, we will create a function called MyDIIAdd that takes two long numbers passed by
value and returns a long.

Step 2: Create a DLL project
1. Start Visual C++.
2. Select File | New.
3. Select Win32 Dynamic Link Library.
Hew K 3

Filez  Projects | Wiorkspaces I Other Documents |

8 ATL COM Appiwizard Win32 Static Library Projeot pame:
=t | Cluster Fesource Type Wizard Im_l,ldl|

L] Custarn Apptwfizand
S Database Project

2 D Studia Addin Wizard D Proiectshmyd [
¥ Extended Stored Proc Wizard

|1SAP] Extension Wizard

Location:

Iﬁ.’ b ak efile ¢ Create new workspace

W= MFC &ctivel Controbsizard 7 Add to cunent work space

@ MFC &ppiwfizard [dll) ™| Dependenoyiaf;

F¥ MFC Apphdizard [exe] -
% Mew D atabaze Wizard I mydl J
Th ity Project

@ |'win3Z Application
| |'Wwin32 Conzale Application
|] W/in32 Dynamic-Link Library

L | i

Platforms:
Iwmaz

Q. I Cancel
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4. Select the "A simple DLL project" radio button.

Win32 Dynamic-Link Library - Step 1 of 1

Wwihat kind of DLL wiould pou like to create

" Am empty DLL project.
<

¢ Back et | Firizh I Cancel

5. Click finish to create the project.
6. Open the mydll.cpp file.
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7. Add a function called MyDIIAdd as shown below. Note that you must use the _stdcall
keyword (or equivalent) so that Pascal calling convention is used.

// mydll.cpp : Defines the entry point for the DLL application.
//

#include "stdafx.h"

BOOL APIENTRY Dl1lMain( HANDLE hModule,
DWORD ul reason_ for call,
LPVOID lpReserved
)

return TRUE;

// Add Function
long _stdcall MyDllAdd(long a, long b)

return a + b;
}
Now you must export the function in a DEF file. Select File | New and create a text file in the
project called mydll.def.

New 7]
Filez | Projects I Wiorkspaces I Other Documents |
¥ Active Server Page v &dd to project:
2 Binary File
Bt mpdl =]
Bitrmap File I
[ CAC++ Header File
[ C++ Source File File harme:
% Curzor File Il'ﬂ.'r'd”-deﬂ
[S]HTML Page
Ea |zot File Location:
ﬂ Macra File ID:\VEProiects\mydIl J

Resource Script

il Rezource Template
SOL Script File
Text File

Q. I Cancel
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Open mydll.def.
Add the following lines:

EXPORTS

MyD11Add

To make it easier to test your DLL, it is recommended that you add a post build command to copy
the DLL to the Windows system32 directory so SPEL" can access it easily.

Select Project | Settings.
Navigate to the Post-build Step tab.

Add the following step:
copy debug\mydll.dll c:\winnt\system32
Project Settings EHE
Settings For: [win3z Debug ~]| Custom Buid | Predink step  Post-build step | L]

Faszt-build description: I

|Post-buildcommand[s]: R O S
Icop_l,l debugtmydll dil c:winnthapstem3d I

[0]:% I Cancel

8. Press F7 to build the DLL.
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Step 3: Call the DLL function from SPEL"
You can now try your DLL function from SPEL".

Start EPSON RC+.

Create a new project called MyDIITest.

Declare the DLL function and call it.

Declare MyDl1lAdd, "mydll.dll","MyDl1lAdd", (a As Long, b As Long) As
Long

Function main
Long result

result = MyDllAdd (2, 3)
Print "result = ", result
Fend

Step 4: DLL Debug Test Cycle

You can easily make changes in your DLL, build it, and try it without having to close VC++ or
EPSON RC+. Make sure that you abort all tasks before making changes. SPEL" will unload all
DLLs in use after all tasks are aborted.

Follow these steps:
1. Abort All tasks.
2. Switch to VC++.
3. Make your program changes and build (press F7).
4. Switch back to EPSON RC+ and run your project.

More information

See the description for the Declare statement in the on-line help or SPEL+ Language Reference
manual. It contains information on how to work with various types of parameters.
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Designing Applications

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 robot1.pnt 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 Jog and Teach Tool.

4 Run the program by selecting Start from the Run menu or by pressing F5 (the shortcut

key for the Start command).

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.

Operator interface

Operator Window

Use the operator window provided with EPSON RC+.

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.

Operator Pendant

Use the OPS00RC Operator Pendant. With the OP500RC, operators can run programs and teach
points. See the OPS00RC Manual for more information.

Windows Application using VB Guide

Use the VB Guide Option along with a Windows development tool such as Visual Basic or Visual
C++. See the VB Guide Manual for more information.

Safety interface

Use guard doors, safety mats, light curtains, etc. to protect the operator from injury.
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Robot Points, Pallets, Tools, Locals

Decide on which points you need for the work cell. Will you be running the same program for
different parts, requiring different points? Then you should configure the EPSON RC+ project to
use separate point files for each group. Otherwise, configure the project to use the same points for
all program groups.

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
casily.

Inputs and outputs

Layout your I/O early in the design stages. Use I/O labels in your programs. The robot controller
supports up to 368 inputs and 368 outputs of standard I/O. You must purchase additional I/O
boards if you need more than 16 inputs or outputs. You can also use Ethernet I/O and Fieldbus I/O.

Peripherals

You can connect RS232 peripherals to the robot controller serial ports, such as bar code readers,
etc. You can use Comml or Comm2. You can also add more ports by installing an optional
RS232 expansion board. See the chapter RS-232 Communications.

You can use TCP/IP to connect peripheral equipment. See the chapter TCP/IP Communications.

Auto start at power up

Your application can automatically log in a Windows user and start your SPEL+ project after
Windows boots.

See the section Start Up in the chapter Operation for details..

Managing Projects

Overview

What is an EPSON RC+ Project?

An EPSON RC+ project is a collection of SPEL" program files, robot point files, and setup
parameters 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 code, robot configuration,
system variables, 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 commands for copying and renaming projects, making it easy to create new projects
from previous versions and for backing up projects to ZIP or floppy disks.

What's in an EPSON RC+ project?

Each project has its own directory on disk. This keeps all of the files for each project separate
from each other. The project directories are under the \EpsonRC\Projects directory on any drive.
Sub directories may also be created.
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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+. You should never edit this file. Doing so may cause errors when you
open the project. This file has a .PMK extension.

Program source files

A program source 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) on the PC or called from other functions.

Program groups
By default a project has no program groups. You can enable groups from the Project | Edit dialog.

Each project can contain one or more program groups. Each program group contains one or more
program source files. Each program group has a main program that is executed first when the
group is started. You can execute a group from within a program by using the Chain command.

Programs must be grouped together in SPEL" in order to allow executing more than one function
(task). To run an executable in SPEL", all functions must be in the same object file. Think of each
program group as an executable file.

There is one predefined group in each project: MainGrp. You cannot delete this group, but it can
be empty. It can also be renamed.

The diagram below shows a program group.

FUNCTION Program Group: MainGrp

FUNCTION
FEND

FUNCTION

FEND

FUNCTION Main

FEND

FEND

Point files

A point file contains a list of robot points. The file extension is PNT. Each point describes a
Cartesian coordinate in the robot work envelope. Point files are associated with project robots.
Each robot in a project has its own set of point files. You cannot use the same point file for more
than one robot.

Robot Configuration file

All of the robot setup parameters except for Hofs, MCofs, and CalPls are stored in a file in the
project directory with a .RCF extension. Hofs, MCofs, and CalPls can be saved in separate files
for each robot that you run your projects with by using MkVer from the Tools | Maintenance
dialog.

The Default Project

When you create a new project, one program (Main.prg) and one point file (Robotl.pnt) are
created for you. Program Groups are disabled. For some users, this is all they need to get started.
They don't have to configure the project. They can just type in a program, teach points using the
Jog and Teach Tool, and run the program.
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If you prefer that main.prg not be created for a new project, you can disable the feature by clicking
the Create Main.Prg check box off on the New Project dialog.

Creating a new project

Projects can be created on any drive on your system. Projects reside in the \EpsonRC\Projects
directory. You can also create subdirectories to organize different types of projects.

Mew Project Mame: o

IM_I,JF'roiect

Cancel

v Create Main.prg

Select Drive: e

|Qd: j

Select Project Folder:

il

Mew Falder

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 directory or create a new directory by clicking the New Folder button after
selecting the parent directory.

4. Type in the name for the new project.
5. If you want to create Main.prg automatically, turn on the Create Main.prg check box.

6. Choose Ok to create the project.

Configuring a project
Each application project you create must be configured properly before you can run the application.

If you are just writing simple applications with one program and one point file, you won't have to
configure program groups or point preferences, since they are automatically created for you to
include one program and one point file when you execute the New command from the Project
menu with the Create MAIN.PRG check box set to on.

For more complicated applications, you need to decide on what you want to accomplish and then
configure the program groups and points preferences accordingly. See Designing Applications for
details.

There are two commands in the Project menu that allow you to configure a project: Edit and Robot
Parameters.
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Editing a project

Select Edit from the Project menu to open the Edit Project dialog. From this dialog, you configure
which programs, include files, and point files are used in the current project.

Project Files

Project Make

Ela Program Files
File Hame: Add>> I . M air.prg
I -3 Include Files
Bl | Ea Robat Paints
File Type: = =/ Fabot 1
IF'mgrams [*.prg) j e e robat]. pht
et hain |
Main.prg
Hew Graup |
Fename Group |
Mew Robaot |
Set Default |
[~ Enable Program Groups
ok | Cancel | Help |

If you are using more than one robot, you need to add robots to the project by using the New
Robot button. Then add at least one point file for each robot.

For details on Project | Edit, see the Edit Command (Project Menu) in the chapter EPSON RC+

GUL

Project robot parameters

Several parameters for each robot in the current project can be changed from the Project | Robot
Parameters dialog. These parameters can optionally be saved with the project by checking the
Maintain Parameters check box on the Project tab of the Setup | Preferences dialog.

ir Robot Parameters

Bobat. |1, AssyRobat, E2C3515

=

ARCH | weiGHT | meRTIa | LoceL | TLSET | ammseT | i | Range | HomEseT | HoRoR | vicoron |

The ARCH parameters are uzed to configure Jump, Jurp3, and Jurp3CP operation.

Arch Depart £ Approach £
Mumber [rarn] [rrrii]
I 300 0.0
1 40.0 40.0
2 A0.0 A0.0
3 E0.0 E0.0
4 700 0.0
5 a0.0 a0.0
E a0.0 a0.0

] 4
Cancel

Defaults

dd;

Help
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Double click

this line to go
to the source

code.

Building a project

Before you can run any of the code in your application, you must build the project.

To build your application project

Select Build from the Project Menu or click on the Build button & on the toolbar.
Or

Select Rebuild from the Project Menu. This will rebuild the entire project.
Or

Select Start from the Run Menu or click on the Run button E=l on the toolbar. The project will be
built before the Run window appears.

Or

Select Operator Window from the Run Menu. The project will be built before the Operator
window appears.

Status Window

This window shows progress messages and error messages during project build.

i EPSON RC+ 4.0.0 - Project: c:EpsonRC'Projects'MyProject O] x|
File Edit Project Rum Tools  Setup  Window  Help |
D& iR cSBI=ZE = :E0w DSiHisSH | ai.
x|

=23 Program Files ﬁMain.prg _I_I- O il

b ain.prg Function main ‘I

=3 Inchude Files

I:—:Ia Robot Points jfs}

=423 Robat 1 Jump pick

e robat.prit On Vacuum

=5 Labels Tait .1

25 1/0 Labels Jurmp place

‘. ERA User Erors OLL wacuum
=-{3 Functions CyzleCount = CycleCount + 1

main

1652 in Main.prg at Line 5 Undefined variahle.
Build abarted

A

o[

| |EStop [ Safety [Robat 1.1, E203518, DiwRun | Tasks Runring | Line 11, Col§

IN

3
5 4

When errors occur during the build process, a message is displayed that includes the error number,
program name, and line number. Double click on the line with the error to go directly to the
source code that caused the error.
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Making copies of projects

Use the Copy Project command in the Project Menu to copy all of the file in the current project to
another disk drive or directory. You can also save the project under a different name. This
command is useful for making backups or for transferring a project to a floppy disk so that it can
be loaded on another machine.

Use the SaveAs command in the Project Menu to save the current project under a different name or
drive. This command is useful for making a test version of a project without making changes to
the original project.

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. Typically you will want to copy the project to a floppy
disk drive.

To restore a project from a floppy disk (or different hard drive), open the project on the floppy,
then use the Copy Project command to copy the project to the original disk

Editing Programs

Before you can edit a program, it must be in the current project and opened in a program editor
window. When you first create a new project, this is done for you automatically if the Create
MAIN.PRG box is checked in the New Project dialog box. You can open several program editors
during one session.

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.

Program rules

A program can contain one or more SPEL" Function definitions.

Each line in a program can optionally start with a line number. Lines can also be blank. You can
insert any number of blank lines to separate subroutines and functions, if desired.

Maximum length for each line is 200 characters, including the line number, if used.

Maximum line number is 32767. You will get an error if you try to run a program with a line
number that is too large. If you don't use line numbers, you can create a program within the
controller's program memory capacity.

If you are executing functions from another program file in the project, the program must be in the
same program group.

Typing in program code

Each line can optionally start with a line number. If the Auto Line Number feature is enabled
(default), line numbers will be created for you automatically for each new line added to the end of
the file.

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.
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When you insert new lines and you are using line numbers, then you must supply the line number.
Type the number. Then when you press SPACE or TAB, the number will be formatted with
leading zeros if necessary.

Consider using mixed case or lower case for variables and function names instead of all CAPs.
This could 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
While statements.

For i = 1 To 10
Jump P (i)
Jump PO

Next i

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.

Syntax Help

When you type in a SPEL keyword or user function, 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 RC+ 4.0.0 - Project: ¢\ EpsonRCh Projects'MyProject 10l =|
File Edit Project Run  Tools  Setup  Window Help

DedsE 2B 24BN EEFE060 DSiHER @il -

Ea Frogram Files

"] Mainprg B Main.prg *
-3 Inchude Files Function main
=423 Robat Poirts
. =3 Rabot 1 Do

: [ robot a.prt |On {bithumber As integer | outputl abel}, [time As Real], [paraliel As Boofeanﬂ
= =3 Labels on
-F5 140 Labels Wi '® AutoMode

User Emars PN Cripper
% InCycleLamp

Wl IndexTable
Cyiricwoune — wyolefount + 1

‘ of]

»
Expression expected | EStop | Safety | Fobat: 1,11, EE, Dy Run | Tazks Running | Line 5, Col 12 INS 2
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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.

i EPSON RC+ 4.0.0 - Project: c:\EpsonRC'ProjectsiMyProject o =] )
File Edit Project Run  TJools Setup  Window Help |

D& =R SaEN - -0 | DeiEE @M.
Ed

-4 Program Files i Main-prg
T | [rusction wagn
9 Inchude Files

Ea Robot Paints Long CyocleCount
; Ea Fobat 1
o rabat prt Da

Ea Labels Jump pick
On Vacuum
Wait .1

Jump place
Cff Vacuum

L —>

Loop

CyoleCount = CyoleCount +

Red indicates

syntax error Fend

Error '
message in
status bar
2
|—Expressi0n expected EStop | Safety | Raobat: 1,1, E2C3515, Dy Run | Tazks Bunning | Line 11, Cal 34 NS~
Renumbering

Select Renumber from the Edit menu to renumber the program.
The line increment used can be set with the Preferences: Editor tab command from the Setup Menu.

You can also turn on Auto renumber before save in the editor preferences so that every time you
save a program file, it will be renumbered.

If a program was originally created without line numbers, you can use the Renumber command to
add numbers to the program.

Removing line numbers

Select Strip line numbers from the Edit menu to remove line numbers from a program. Line
numbers that are referred to by GoTo, GoSub, and On Error will be replaced with labels.
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Editing Points

EPSON RC+ provides a spreadsheet editor for robot points. You can define new points or cut,
copy, and paste points from one point file to another, including between projects.

Robot teach point definitions are kept in files on your PC and in the robot controller. EPSON RC+
always keeps files in the robot controller up to date with the files on the PC.

To open a point file for editing

1. Select Open from the File Menu to show the Open dialog box.

2. Choose the Points radio button. You will see a list of point file names in the files list box.
3. Select the point file you want to edit by clicking on the name.

4. Press the Open button to open the file. You will see a spread sheet window for the point

file you selected.

The robot points spread sheet window

i EPSON RC + 4.0.0 - Project: ci\EpsonRC'Projects’MyProject

=10l

Fle Edit Project Run  Tools Setup  Window Help ‘

@S| 28 CAEO==-"0u | D®HE=mafi.
Ed

B3 Program Files B robot1.pnt * =ax|
~[E Ma\n..prg MNurnber b N U Description =
EI /3 Include Files 194069 | 267725 B0.000 Pait pickup
34210 328891 109.939 Part placement
Row select | —7
column 34 1/0 Labels
: ~ERF User Emors
B3 Functions
‘ main
Starting project build =
Freprocessing Main.prg
Compiling bain.prg
Build complete, no errars
A »
I ESicp | Safety | Rebot 1,11, E2C361S, Diy Run | Tasks Funning | Line 8, Col 10 (N5
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.
Point number column Point number. Range is from 0 to the max. number of points.
Name column Name of the point.
Coordinate columns Coordinates in millimeters.
Local number column Local number drop down list. Range is from 0 to 15.
Hand column Drop down list with two values of robot orientation: LEFTY,
and RIGHTY.
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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 for all of the other coordinates of the point. 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.
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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.

To run a program

Select Start 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 program group and also which
program to run in the selected group.

The Run Window

Description
The Run window includes controls for running the programs in the current project.

To open the Run window

Select Start from the Run menu, or click on the Run button Ez= 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 double click on the Control menu in the upper left hand
corner of the window.

i EPSON RC+ 4.0.0 - Project: c:\EpsonRCProjects\MyProject I [ 3]

Fle Edt Projsct Bun Took Setup Window Help \

D& iR S2BN=E=IE00| P
]
E1-23 Program Files
Main.pra
42 Include Filss
(=3 Robot Paints
)23 Rabot 1
tobat].prit
23 Robot 2
-3 Robot 3
*423 Robot 4
B3 Labeks
2 10 Label:
“o BB User Enors
=423 Functions
i

4

Function to start Elapsed Time:  00:00:00 [~ Display‘idea

[rmein B Pause | oA | geder [3m =]

Cornpiling Main.prg
Euild complete. no errors

E
‘ o]
Iz

[ EStop |Safely [ Pobot: 1, Table, X4G4HIMOODA | T scks Furning
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Run window controls
Control Description

Text area

Program group list

Function list

Elapsed time display

Start button

Pause button

Continue button

Abort All button

Display Video check box

Scale dropdown list

Camera dropdown list

CTRLAC keys

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, 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. You can also get help on the error
that occurred by putting the cursor anywhere on the line and pressing
F1.

Select the program group you want to run a program from. Note:
Groups must be enabled for the current project for this list to be visible.
See the Edit Command in the Project Menu.

Select a function in the current program group to start.

Each time you Start a program with the Start button, the timer is reset
to zero and begins timing the cycle. When all tasks have been stopped,
the timing stops. This is useful for overall cycle time measurement.
Time is displayed in seconds.

Starts the function shown in the function drop down list.

Pause 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.

Continue paused tasks. Operation depends on the setting for the SPEL
Option Auto recover position after safeguard preference. See the
section Safeguard Position Recovery in the chapter Safety for more
information.

Stops all tasks. If the robot is executing a motion command when this
button is pressed, the robot will decelerate to a stop.

Check this box to display video. You can check video on or off
anytime, including while tasks are running. Not available if the Vision
Guide option is not enabled.

Select the video scale from this list. You can change scale anytime,
including while tasks are running. The scale is saved between sessions.
Not available if the Vision Guide option is not enabled.

Select the camera to display from this list. The default is Any, so every
vision sequence is displayed when VRun executes. If you select a
camera number, then only sequences that use that camera will be
displayed. You can change the camera to display anytime, including
while tasks are running. This setting is saved between sessions. Not
available if the Vision Guide option is not enabled.

Same as Abort All button.
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Debugging

EPSON RC+ supports source level debugging. You can set breakpoints and step through your
source code. You can also suspend a task using the Task Manager Halt command and then step
through the code.

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:

e If Margin Indicators are enabled, then click in the margin next to the line. You will see a
breakpoint symbol next to the line.
Or
e TypeF9.
Or
e 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.
You can set a breakpoint on a comment line if it is inside a function.

i EPSON RC+ 4.0.0 - Project: ¢ EpsonRCY Projects'\MyProjeck - |EI|1|
File Edit Project Run  Tools  Setup  ‘Window  Help |

D& 4 =B B =E =0 Ddish|ar.
x|

=44 Progiam Files B Main.prg

- [E] Main.pra

a Ircluds Files Function main

E!@ Fiobot Points

=43 Robat 1 Long CycleCount
; [ robot! pnt

Lo

@ -.T:ait. SwiPartReady) = On
~ERF User Erars Juwp pick

=23 Functions On Vacuum

—[E] main Wait .1
Jump place
Cff Vacuwn

CycleCount = CycleCount + 1
Wait SwiPartReady) = Off

il Compiling kain.prg ot
Build complete, no errars

A »

EStop | Salety | Fobat: 1, AssyRobot, E2C3515, Dy Run ‘ Tasks FRunning | Line 7, Col 3 INS

After stopping at a breakpoint, you can set/clear other breakpoints.
Stepping through a program
There are two 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.

To step through code, you must either set a breakpoint and run until the breakpoint is reached, or
suspend a task from the Task Manager.

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.
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To view the call stack, select Call Stack from the Run menu. The Call Stack list will be displayed,
as shown below.

i EPSON RC+ 4.0.0 - Project: ci\EpsonRCY Projects’MyProject ] 3

File Edit Project Run  Tools Setup ‘Window Help

Defa|i:=R &2E80":

E@er D) IS & .

_ % =
B3 Program Files # Main.prg: Task 1 =10l x| =
o Mainpig SinglecCycle alld 25 Task 1
a Include Files cycleCount = cycleCount + 1
{23 Robot Paints Wait Sw(PartReady) = Off
4 Aohot 1 Loop
: tabatl Fend
{23 Robat 2
Lo [ roborz Function SingleCycle
3 Labeks Call Stack - Task 1, main x|
-8 140 Labels Jump pick
: [ User Errors Gripper On Program.Function: Shaw I
EF-E3 Functions Jump place G

b ain Gripner,
-[E] Giipper Gripper Off in Si 3 Clase
main Main.main, line 5

SingleCycle Fend

Function Gripper! Help

If state = Or

= On Vacuun

Wait .1
Else p—
QOLf Vacuum
Wait .2 —
EndIf [
-
4 4 =
PR 1y A
i Compiling Main.prg -

Build complete, no errars

| EStop | Safety [Robot 1,11, E2C3515 | Tasks Running | 4

After you select 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. In the example below, the arrow in the SingleCycle function is pointing to
the Gripper On statement to indicate that Gripper was called from SingleCycle.

i EPSONRC+ 4.0.0 - Project: c\EpsonRC\ProjectsMyProject =] 3

Fle Edit Project Run Tools Setup  Window Help

D& (R SiEBNEEIE206 DS ER aid.

X

B a Program Files B Main.prg: Task 1 ;lglﬂ =
- [E] Main prg SingleCycle Alla as Task 1
a Inchude Files cycleCount = cycleCount + 1
B3 Rohot Points Wait Sw(PartReady) = Off
Ea Fobat 1 Loop
tobot]. Fend
23 Robot 2
obot2 | Function SingleCyeocle
B3 Labels
[ 140 Label: Jump pick
- FRR User Enors || =2 Gripper On
Functions Jup place

Gripper Gripper Off
[Z] main
SingleCycle Fend

Function Gripper (state As Integer)

If state = On Then

5| on vasum]

Wait .1
El=ze —
Off Vacuum
Wait .2
EndIf o
-
IR B ey | - o
X
Cornpiling Main.prg nd

Build complete, no errars

EStop | Safety | Fobat: 1, r1, E2C351S | Tasks Running | Line 14, Cal 2 INS
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Displaying variables

To view variable values, you can do one of the following:
1.

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.
-.- EPSON RC+ 4.0.0 - Project: c:\EpsonRC\ProjectsMyProject

-1ol x|
File Edit Project Run  Tools Setup  Window Help
D& sl CE2ENEEEQw SRR &,
:)( ¥ . [ A
T £ Frogam Fles B Main.prg: Task 1 (=] 5] r— _I
Main.prg Function wain =
423 Include Files
[_]a Robat Points Long CyeleCount
=123 Robot 1 Do
- [E] rabati Jump pick
=124 Robot 2 On Vacuum
1obiot2 Wait .1
= a Labels @ Jump place
: 1/0 Labels Cff Vacuum
“fRH User Emors || 52 Wait .1 CycleCount = 3
= a unctions CyeleCount = CycleCount + 1
main Loop
Fend
| : 20 .
d i | | | D
i Compiling Main.prg nd
Build complete, no errars |
[ _’l_l
[ EStop | Salely |Robot: 1,r, E2C3515 | Tasks Funning | Line 10, Col 1 NS
2. When a task is halted by halt or breakpoint, click anywhere on a variable name, then select
Instant Watch from the Run menu or from the toolbar.
g Instant Watch ﬂ
W ariable: ICyc:IeCount
Walue: IZ
3.

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.
i Yariables x|

Global | Moduie |

Task: |1, main | [~ Ed
Mame Type Value - |
main Beal o -
CycleCount Loy z )
wite |

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

166 EPSON RC+ Ver.4.2 User's Guide Rev.2



Building SPEL+ Applications

checked, the variable values are not automatically updated. You can click the Read button to
update all values.

The Operator Window

The Operator Window can be used as a simple interface for operators. You can configure EPSON
RC+ to open only the Operator Window when started. In addition, when Remote Control is being
used, the Operator Window will be displayed, with all buttons hidden.

Title i Operator Window x|
EStop: DFF Safe Guard: ON 0412702 08:32:35
A7 B
Status bar
Kl _>I_I
Bause Jog & Teach
Operator ~a START STOF | |
buttons Cantinue | Fobat Control |
Control Description
START button Start the first function in the main program of the first group.
STOP button Stops all tasks.
Pause button Pause all tasks that are enabled for pause.
Continue button Continue paused tasks. Operation depends on the setting for the SPEL

Option Auto recover position after safeguard preference. See the section
Safeguard Position Recovery in the chapter Safety for more information.

Jog & Teach button Opens the Jog and Teach dialog.
Robot Control button Opens the Robot Control Panel.
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Operator Window Configuration
You can configure the Operator Window from the Operator Window tab in Setup | Preferences.

ﬁ Preferences x|

Language I
Fraject ] Editar | Jogging |

Fiun indow | tanitor Window ] Visionl

Set preferences for current project operator window.

—window Title ‘windaw Size 0] |
Enter title for operator window: ' Nomal Cancel |
Operator wWindow M awimized

Apply |

—Buttons———— —Options

[ Start and Stap [~ Statuz Bar &l
[v Pausze and Continue W ‘ision Display

¥ Jog and Teach Courier New, 9.75

¥ Bobat Contral Parel Fant... |

See the chapter EPSON RC+ GUI for more details.

Configuring start up for Operator Window

The system can be configured to automatically log into Windows and start EPSON RC+ in one of
the operator modes. You can also configure the Operator Window to auto start the program. See
the section Start Up Configuration in the chapter Operation for details.

i Operator Window x|
EStop: OFF Safe Guard: OFF 04712702 08:30:53
—-» huto start in 7 seconds ;I

-» Click Stop or type Ctrl-C to abort

4 o

Bavse | Jog & Teach |

START | 510P

Continue | Eiobot Control |

Using Remote Control

You can design your application to be run from external equipment using hardware 1/O control.
This includes push button boxes, PLCs, and other PC systems.

See the chapter Remote Control for details.
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EPSON RC+ supports the motion systems listed below. Refer to the appropriate section for the
system you are using.

e RC420 Motion System
e RC520 Motion System
e PG Motion System

RC420 Motion System

The RC420 Motion System is built into the RC420 Controller. For details on the RC420 hardware
and maintenance, please refer to the RC420 Controller manual.

RC420 Drive Module Software Configuration
The RC420 Drive Module is configured at the factory before shipment.

NOTE You must properly configure the drive module so that the Robot can be added to the system. It is

& very important that all information is correct, especially Servo power settings.

Configuring the drive module
Follow these steps to configure the drive module:

1. If you have not already done so, execute MKVER from the Tools | Maintenance menu to
backup the current configuration.

2. Make sure that the jumpers are set correctly on the MIB board.
Start EPSON RC+.

4. Select System Configuration from the Setup menu.
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5.

6.
7.

10.

Click the Motion Systems tab.

X System Configuration il

SPEL Options I Visionl Force Sensing I Secuity I Correepor Encoders I
Start Up I Robots I Motion Systems] 140 Sypstems I Remate Control I Comm Ports I TCF'.-’IF'I

K

RC420 Mation System Lonfigure... | Cancel

s

Help

Click on the RC420 Motion System item in the list box.

Click the Configure button. The RC420 Motion System dialog will be displayed as
shown below.

RC420 Motion System x|
Senal #: IEU Load Caonfig... Save Config... |
Servo i Inztalled Power CT Gain CT Offset
1 [ iy 0ooa oooo
2 [ 30 ooaa noon
3 C iy 0ooa oooo
4 [ 30w 0ooa noon

ak I Cancel Help

Enter the Gain and Offset parameters for each amplifier. These parameters are printed on
each amplifier and can be observed by removing the Controller top cover. If you have a
configuration file, you can use the Load Config button to load the file.

Click OK to close the dialog.

You can now click on the Robots tab to add a robot to the system. Or you can click OK
now to save the settings so you can add the robot later.

Saving drive module configuration

You can save the configuration data for the drive module in a file. The file is created with a DUD
extension. This file contains all of the amplifier settings for the drive module.

Follow these steps to save configuration:

1.

A

Select System Configuration from the Setup menu.

Click the Motion Systems tab.

Click on the RC420 Motion System item in the list box.

Click the Configure button. The RC420 Motion System dialog will be displayed.
Ensure that the serial number of the Controller is correct. Change it if necessary.

Click the Save Config button. Browse to a floppy disk or network directory and click
Save.
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NOTE

&

Loading drive module configuration
Follow these steps to load configuration:
1. Select System Configuration from the Setup menu.
2. Click the Motion Systems tab.
3. Click on the RC420 Motion System item in the list box.
4. Click the Configure button. The RC420 Motion System dialog will be displayed.
5. Click the Load Config button. Browse to the desired file and click Open.

If you attempt to load a drive unit configuration that has different power settings, you will receive
an error message if a robot is using the drive unit.

RC520 Motion System

NOTE

The EPSON RC520 Motion System consists of a Motion Interface Board (MIB) that mounts in an
ISA slot in the PC and a drive unit that contains up to four amplifiers. Up to three MIBs can be
used in one system.

For details on the RC520 hardware and maintenance, please refer to the RC520 Controller manual.

RC520 Drive Unit Software Configuration

The EPSON RC+ system can support up to three RC520 Drive Units. Normally, there is one robot
per drive unit. There are two types of drive units: RC520DU and RC520DU6. The RC520DU
Drive Unit can contain up to 4 servo amplifiers. The RC520DU6 Drive Unit is used exclusively
for 6-axis manipulators and contains 6 servo amplifiers. Each amplifier controls one robot motor.
For each Drive Unit, there must be one MIB (Motion Interface Board) in the PC.

All Drive Units are configured at the factory before shipment.

The Drive Unit 1 configuration cannot be disabled.

Y ou must properly configure the drive units attached to the PC so that Robots can be added to the
system. It is very important that all information is correct, especially Servo power settings.

Adding a Drive Unit
Follow these steps to install an additional Drive Unit:

1. If you have not already done so, execute MKVER from the Tools | Maintenance menu to
backup the current configuration.

2. Install the Drive Unit and MIB board. Make sure that the jumpers are set correctly on the
MIB board.

3. Start EPSON RC+.

4. Select System Configuration from the Setup menu.
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5.

6.
7.

10.

11.
12.

13.

14.

Click the Motion Systems tab.

IH System Configuration

SPEL Options I Visionl Forze Senzing I Securty I Corveyor Encoders ]

Start Up | Ficbotz | Motion Systems

140 Spsterms

Fiemate Cantrol | Caormrm Parts | TCP;"IF‘]

Ok

RCE20 Motion Spstem

Lonfigure. . | Catcel

Help

s

Click on the RC520 Motion System item in the list box.

Click the Configure button. The RC520 Motion System dialog will be displayed as

shown below.
RC520 Motion System
MIE Boards:
MIE # 1/0 Address temary Address

Da000

RCE20D1

Cirive Unit Tope Add..

[elete

Serial i |'|

Load Config...

il

Dirive Uit 1 Servo Amplifiers
Servo # Installed Power CT Gain CT Offset Save Config... |
1 [ 3w 0ooa 0ooag
2 [ 30w ooaa noon
3 C 3w 0ooa 0ooag
4 [ 30w 0oaa nooa

o |

Cancel Help |

Click the Add button to add a new drive unit.

The I/0O Address and Memory Address fields for the new drive unit will be displayed.
These are the addresses that the corresponding MIB board should be set to.

Click in the Drive Unit Type field, then click the arrow to display the selections. Select
RC520DU or RC520DU6. Check the drive unit for the correct model number.

Click the Installed check box for each amplifier that is installed.

Click in the Power field for each amplifier, then click the arrow to display the selections.
Select the power used for each amplifier (units are in watts).

Enter the Gain and Offset parameters for each amplifier. These parameters are printed on
each amplifier and can be observed by removing the drive unit top cover. If you have a
configuration file, you can use the Load Config button to load the file that includes these

settings.

Click OK to close the dialog.
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15.

You can now click on the Robots tab to add a robot to the system that will use the drive
unit you have just added. Or you can click OK now to save the settings for the new drive
unit so you can add a robot later.

Removing a Drive Unit

Follow these steps to remove a Drive Unit:

1.

e T A I o

—_ = =
N = O

Start EPSON RC+.

Select System Configuration from the Setup menu.
Click the Robots tab.

Select the robot that was using the drive unit.

Click the Delete button to remove the robot.

Click the Motion Systems tab.

Click on the RC520 Servo System item in the list box.
Click the Configure button.

Select the drive unit number you want to remove.

. Click the Delete button.
. Click OK to close the dialog then OK again to save the settings.
. Shutdown the system and remove the MIB board from the PC. Refer to the Controller

manual for details.

Saving drive unit configuration

You can save the configuration data for each drive unit in a file. The file is created with a DUD
extension. It contains all of the amplifier settings for one drive unit.

Follow these steps to save configuration:

S O i e

Select System Configuration from the Setup menu.

Click the Motion Systems tab.

Click on the RC520 Motion System item in the list box.

Click the Configure button. The Motion System dialog will be displayed.
Ensure that the serial number of the drive unit is correct. Change is if necessary.

Click the Save Config button. Browse to a floppy disk or network directory and click
Save.

Loading drive unit configuration

Follow these steps to load configuration:

1.

wokA v

Select System Configuration from the Setup menu.

Click the Motion Systems tab.

Click on the RC520 Motion System item in the list box.

Click the Configure button. The RC520 Motion System dialog will be displayed.
Click the Load Config button. Browse to the desired file and click Open.

NOTE

If you attempt to load a drive unit configuration that has different power settings, you will receive

= an error message if a robot is using the drive unit.
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PG Motion System

The PG (Pulse Generator) Motion System is an option. For instructions on using the PG Motion
System, refer to the PG Motion System Manual.
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This chapter contains information for adding, modifying, and deleting robots installed on the
system.

Robots are configured from the Robots tab on the System Configuration dialog.

I System Configuration 1'

SPEL Options ] Vision] Force Sensing I Security I Conveyor Encoders I
Start Up ] thnlsl Motion Systems ] 170 Spstems ] Remate Control ] Comm Ports ] TEF'.:’IF'I

Ok |
Robat # MHame Type todel - Add...
1 AzsyFRobot Scara E2C3A1C - Cancel |
[elete |
Lonfigure. . | Help |

Adding a Robot

Adding Standard Robots
Before adding a standard EPSON robot to an RC520 system, you must add a Drive Unit to the

system to control the robot. For RC420 controllers, the controller itself is considered to be a drive
unit, since the amplifiers are built in to support one robot. See Drive Unit Software Configuration

in this chapter for details. The Drive Unit must have amplifiers with the proper wattage for the
robot you want to add.

To add a robot, follow these steps:

1. Select System Configuration from the Setup menu.
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2. On the Robots tab, click the Add button. The following dialog is displayed.
Add New Robot x|

Marne: IFH
Serial #: I'I
Motion System; IHE52U *I

Seres; |E2 j

Mote: Orly models that cat be used with the
current drive unit zethings are dizplayed.

Model:

EZ2C3513H1
E2C351CH

Drive Unit: 1

(] I Cancel Help

3. Type in a name for the new robot and enter the serial number from the robot's nameplate.
Any serial number can be used, but it is recommended that you use the number that is
stamped on the robot.

4. Select the RC520 or RC420 motion system, depending on controller type. If there are no
other motion systems installed, then the correct RC520 or RC420 motion system will
already be selected.

5. Select the desired robot series. After you select a series, all models for that series for the
amplifier wattages specified previously will be shown in the Model list.

6. Select the robot model you want to add. If you don't see the robot you want to add, then
the Drive Unit does not have the correct amplifiers installed, or the Drive Unit is
configured incorrectly. Click Cancel and check the Drive Unit configuration.

7. Click OK. The SPEL Runtime drivers will restart and the new robot should be installed.

8. Verify the new robot is installed by selecting Robot Control Panel from the Tools menu.
You should see the new robot in the Robot drop down list.

Adding Pulse Generator Robots

If you have purchased the PG Motion System Option, you can add user defined robots. See the PG
Manual for details.

Deleting a Robot

To delete a robot, follow these steps:
1. Select System Configuration from the Setup menu.
2. On the Robots tab, select the robot you want to delete from the list.
3. Click the Delete button.
4. Click OK. The SPEL Runtime drivers will be restarted.
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Changing Robot Parameters

The following parameters for the robot can be changed from the Configuration dialog:

Enable/Disable Joints
You can disable one or more joints. On robots with ball screw Z axis, you must disable

both joints 3 and 4 together.

MCofs (for robots with incremental encoders only)
MCofs are the MCal calibration offsets and are normally generated by the MCOrg
command. From this dialog, you can change the parameters manually.

Hofs

Hofs are the joint home offsets. 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.

CalPIs

CalPIs values are joint offsets. 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
/ encoder.

These are one-time settings for each robot. Additional robot parameters can be set from the Robot
Parameters selection in the Project menu.

Configure Robot 1, E2C351C

General | HOFs | MCoFs | caLps |

Hame: I!-’-‘«ssyFlobot Sernial #: |1 oK

—Jointz

— Model Configuration
Manipulatar, E2C351C Iv Jaint 1 Enabled
v Jaint 2 Enabled

Cancel

IRk §

T Seere Laoad Config...
[ Jaint 3 Enabled

J1 +02 Length: 350 mm [ Joint 4 Enabled Save Canfig...

Zdyiz Length: 100 mm [~ Joint & Enabled

[~ Joint G Enabled

Help

To change robot parameters, follow these steps:

1.
2.
3.
4.

Select System Configuration from the Setup menu.
On the Robots tab, select the robot to configure.
Click the Configure button.

Click the General tab to enable/disable joints, or click Hofs, MCOfs or CalPIs to change
these values.

Click OK to make the changes permanent.
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Saving a robot configuration

You can save and load individual robot configuration files. This is useful for moving a robot from
one system to another. When you save configuration, a file is created with an MPD file extension.
This file contains Hofs, Mcofs, and CalPls values.

To save a robot configuration:

A o e

Select System Configuration from the Setup menu.

On the Robots tab, select the robot to save configuration for.
Click the Configure button.

Click the General tab.

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.

Click the Save Config button. Browse to a destination directory and click Save.

Loading a robot configuration

To save a robot configuration:

A o e

Select System Configuration from the Setup menu.

On the Robots tab, select the robot to configure.

Click the Configure button.

Click the General tab.

Click the Load Config button. Browse to the desired MPD file and click Open.

Moving a robot between systems

To move a robot between systems:

1.

Save the robot configuration as described in the previous section Saving a robot
configuration to a floppy disk or network directory.

Physically move the robot to the new system and connect the cables.

Add the robot as described previously in Adding a Robot. Note that the drive unit to be
used by the robot has the correct motor power amplifiers. If the amplifier power is wrong,
you will not be able to add the robot.

Load the previously saved robot configuration (MPD) file.
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The EPSON RC+ system supports different types of I/O systems, including local digital I/O, and
Ethernet I/O.

The chapter contains instructions for hardware and software configuration for each I/O system.

Standard Digital 1/0

Overview

The Standard ISA Digital I/O Boards provide local digital I/O on the PC Control Unit. Each card
uses optical isolation and supports 32 inputs and 32 outputs. EPSON RC+ supports up to 10
boards.

NOTE There are two types of Standard ISA Digital I/O Boards:

= NPN Type: This type does NOT conform to CE requirements.

PNP Type:  Use this type for CE conformance.

Input Response Time

For fastest input response time, use the Wait statement instead of polling. The Wait statement
causes the task to sleep until an interrupt occurs that detects the input condition and wakes the task
immediately to continue execution.

For example, this statement will cause the task to sleep until myinput turns on.
Do

Wait Sw(myinput) = On

' process after input is detected
Loop

The following code polls the input in a loop and can sometimes miss the input, depending on how
long the input is on. Also, because of the tight loop, more CPU time is used.

Do
If Sw(myinput) = On Then
' process after input is detected
EndIf
Loop
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Installing ISA 1/0O Boards

To install the I/O boards, please refer to the RC520 Hardware manual. The I/O bits 0 through 47
are reserved for the three drive units, DU1 through DU3. The input and output bit numbers are
assigned as follows. For the Standard ISA /O boards, the I/O bit numbers start with 48.

Input Bit # Output Bit # Applicable Hardware

0to15 0to15 Drive Unit 1 (DU1)

16 to 31 16 to 31 Drive Unit 2 (DU2)

32 to 47 32 to 47 Drive Unit 3 (DU3)

48t0 79 48t0 79 1st Standard ISA 1/O board
80to 111 80to 111 2nd Standard ISA I/O board
336 to 367 336 to 367 10th Standard ISA I/O board

ISA 1/0 Board Software Configuration

You can add up to 10 ISA I/O boards on the system. Each standard I/O board provides 32 DC
inputs and 32 DC outputs.

Before you configure the system software, install the I/O boards in the PC Control Unit as
described the RC520 Hardware manual.

M= System Configuration il
SPEL Options ] Vision] Force Sensing I Secuity I Correepor Encoders I
Start Up ] Robots I Motion Systems ] 1/0 Systems] Femote Control ] Comm Ports ] TCR/P I
] 4 I
Configure...
Ethemet /0 ﬁl ) |
Fieldbus 1/0
Help |
Adding an I/O Board

Follow these steps to add an I/O board to the system.
1. Set the jumpers for the board you want to install. Use the default address settings.
Install the board in the PC.
Start EPSON RC+.
Select System Configuration from the Setup menu.
Click the I/O Systems tab.
Click on the ISA Digital I/O Boards item in the list.

AN O i
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7.

10.

Click the Configure button.

ISA Digital I/0 Boards x|
Board # Input Bits Addrezs COutput Bits Address =l Add... |
1 48-111 7on 45-111 708 =
Delete,.. |
Defaults |
= Froperties... |
e — Help |
Click the Add button.

The address should match the jumper settings on the board. Default settings are
recommended.

Click OK to close the dialog. Then click OK again to close the System Configuration
dialog and save the new changes. The SPEL Runtime drivers will be restarted.

Setting properties for custom I/O boards

When using ISA 1/0 boards other than the standard boards from EPSON, you must configure the
properties for each board.

To set properties:

1.

A e

8.

Start EPSON RC+.

Select System Configuration from the Setup menu.
Click the I/O Systems tab.

Click on the ISA Digital I/O Boards item in the list.
Click the Configure button.

Select the desired board in the list.

Click the Properties button. The properties dialog will be displayed.

154 I/0 Board Properties 5'
Board addresz typer 6 120 Pat ¢ Memory Mapped
— Inputs — Dutputs
Mumber of ports: |4 'l Mumber of parts: |4 'I
Part Width: * 8Bits " 16Bits Port width: f* 3Bits  16Bits
Address [hexl:  |700 Address [hexl 704
u] % I Cancel | Help |

Set the properties for the inputs and outputs on the board.
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Removing an I/O board
Follow these steps to remove an I/O board from the system.
1. Start EPSON RC+.
2. Select System Configuration from the Setup menu.
3. Click the I/O Systems tab.
4. Click on the ISA Digital I/O Boards item in the list.
5. Click the Configure button.
6. Select the last I/O board in the list. You can only remove the last board.
7. Click the Delete button to remove the board from the list.
9

Click OK to close the dialog. Then click OK again to close the System Configuration
dialog and save the new changes. The SPEL Runtime drivers will be restarted.
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Ethernet I/O

NOTE

Overview

The Ethernet I/O option is an integrated I/O system using the Opto22 SNAP Ethernet I/O system.
This system allows you to connect I/O racks with standard Ethernet 10BaseT hubs, switches, and
cables. The EPSON RC+ software key Ethernet I/O Option must be enabled to use this option.

It is assumed that the user has prior knowledge of using and configuring Ethernet networks before
using the EPSON RC+ Ethernet I/O option. The information contained in this manual explains
how to interface with the Ethernet I/O via the network using EPSON RC+.

Response times for Ethernet I/O can vary and depend on several factors, including network load,

number and types of devices, number of SPEL+ tasks, etc. When the fastest and most consistent

response times are required, please use EPSON Standard digital I/O, which incorporates interrupt
driven inputs and outputs.

Each I/O system consists of one or more I/O racks. Each rack has 1 Brain module, and can contain
up to 16 I/0O modules, depending on the size of the rack. Digital Input and Output modules
typically contain 4 points. Analog modules have 1, 2, or 4 channels.

The brain module from each rack is a TCP/IP server. One 10BaseT cable connects each Brain to
an Ethernet hub or switch.

For a complete list of the hardware supported, refer to Appendix D.

Ethernet
10BaseT
Receptacle

I/O Rack \

Brain Module I/O modules

RCSSNAP-B16MC Rack
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Ethernet I/O Hardware Installation

Each I/0O rack's brain module must be connected to an Ethernet network using 10BaseT cable to a
hub. If your PC is not connected to a network and you have one rack, you can use the crossover
cable that is supplied with the system to connect directly to the rack without the need for a hub.

The figure below shows a network with Ethernet I/O racks connected to Ethernet hubs.

SWITCH

SNAP ETHERNET BRAIN AND /O RACKS

SNAP ETHERNET BRAIN AND HO RACKS
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Assigning rack IP addresses

The IP address for each brain module is fixed. If you are using DHCP (Dynamic Host
Configuration Protocol) on your network, then you need to assign fixed IP addresses for the brain
modules on the DHCP server. You need to plan what IP addresses you will assign to each brain
module.

If there is a network administrator at your facility, you should discuss your addressing scheme with
him. He may assign addresses for your racks.

Here is an example addressing scheme that uses the standard class C subnet 192.168.1. This will
allow one PC and 253 racks on one sub net. If you use more than one subnet, you will need a
router or a PC with multiple network cards to act as a router. The PC address is 192.168.1.1.

Rack IP Address
0 192.168.1.2
1 192.168.1.3
2 192.168.1.4

253 192.168.1.254

Ethernet I/O Software Configuration

To configure Ethernet I/O, select System Configuration from the Setup menu. Click the I/O
Systems tab, then select Ethernet I/O from the list and click the Configure button. The dialog
shown below will be displayed.

Ethernet I/0 Configuration 5'
/0 Rack
Flack # | Rack Tupe | IP Address |
0 B16Mux, 16-5lat Digitalbnalog 192.162.210 &I

Add
ﬂl Send Configuration |
Set |P Addreszes |
Help |

r Modules for Rack 0

Slat # | todules and Paints -
a |:E| SNAP-DCS, 4-Channel DC [nput 10-32 VDT

Mot used

Wat uzed
Wat uzed
Wat uzed

Wat uzed

Mk =i LI

om A L P =
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Option Description
Add Click this button to add a rack.
Delete Click this button to delete the last rack. It will be dimmed when the last

rack is not selected or there are no racks installed.

Send Configuration  Sends the current configuration to the currently selected rack's brain
module and writes it in flash memory.

Set IP Addresses Configures rack brain module IP addresses.

Adding racks
To add a rack:
Click the Add button. A default rack, B16Mxx will be added to the rack list.

If you will be using a different type of rack, click in the Rack Type field for the new rack, then
click the drop down arrow to show the list of available racks.

Setting Brain IP addresses

Before a rack can be used on the system, its brain module must be assigned an IP address. This
operation needs to only be performed once, unless you want to change the IP address again later.

When you purchase a rack, it has an IP address of 0.0.0.0, which is invalid and indicates that the
address has not yet been configured. When the rack is powered up, it sends special messages over
the network to assign it an address. This is called the BOOTP protocol.

Follow these steps:

1. Make sure your rack is connected to an Ethernet hub on the same subnet as your PC, or
use a crossover 10BaseT cable to connect your PC's Ethernet adapter with the brain.

Click the Set IP Address button. The BootP Utility will start.

Click the Listen button.

Power up the rack.

You should see the rack listed.

Now assign the IP address and gateway address for the rack. Note the IP address used.
Exit the BootP Utility.

© N A W

Type in the IP address in the IP Address field for the rack you just configured.

After clicking the Listen button: if you don't see your rack in the list, you may need to reset the
brain, as described below:

To force a rack to request a new address, you must reset the brain module by following these steps:
1. Remove power to the brain.

Remove the cover.

Remove the "Boot to kernel/loader" jumper.

Install the "Reset to factory defaults" jumper.

Power up the brain.

Wait for the STD LED to stop flashing.

Remove the "Reset to factory defaults" jumper.

o N, kWD

Install the "Boot to kernel/loader” jumper.
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RESET TO FACTORY DEFAULTS

BOOT TO KERNEL/LOADER

—HEREEE

STD LED
\> 24

Adding modules to a rack

After the racks have been added and configured, you must select the type of module installed in
each slot.

1. First, select the rack you want to configure.
2. Click on the module slot to configure.
3. Click the drop down arrow to show the list of available modules.
4. Select the module that is installed.
5. Repeat for all other modules.
Sending configuration

After you have configured a rack, you can send the configuration data to the rack to burn it's flash
memory. If you know the rack is already configured, you can skip this step.

1. First, select the rack you want to send data.

2. Click on the Send Configuration button.

Ethernet /0O Addressing in SPEL"

All of the Ethernet I/O commands and labels use a numbering scheme that includes the rack
number along with the point number or port number.

Rack numbers start at 0.

Rack Point Numbers Port Numbers
0 0-63 0-15
1 1000 - 1063 1000 - 1015
2 2000 - 2063 2000 - 2015
n n000 - n063 n000 - n015
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SPEL" Ethernet I/O Commands

All Ethernet I/O commands begin with the same prefix: "ENetlO_". Here is a list of all of the
commands. For details, please see the online help or SPEL" Language Reference Manual.

ENetlO_AnaGetConfig
ENetlO_Analn
ENetlO_AnaOut
ENetIO_AnaSetConfig
ENetIO_ClearLatches
ENetIO_DigGetConfig
ENetlO_DigSetConfig
ENetIO_In
ENetIO_IONumber
ENetlO_Off
ENetlO_On
ENetlO_Oport
ENetIO_Out
ENetlO_ReadCount
ENetlO_Sw
ENetIO_SwLatch

Returns analog input or output module configuration values.
Reads one analog input or output channel.

Sets the value for one analog output.

Configures analog input or output module.

Clears both the on and off digital latches for one input point.
Returns the configuration for a digital input.

Sets the configuration for a digital input.

Reads one digital input or output module (4 points).

Returns the bit number of the specified Ethernet I/O label.
Turns off one digital output.

Turns on one digital output.

Returns the status of one digital output.

Sets one digital output module (4 points).

Returns the current counter value for the specified input.
Returns the status of one digital input.

Returns the status of one digital input on or off latch.

Using Standard Counters

Any digital input on an analog/digital rack can be used as a standard counter.
1. Call ENetIO_DigSetConfig to configure the input as a standard counter using the value 1.
2. Call ENetlO ReadCount to read and optionally reset the counter.

For example:

Function EnableCounters (ByVal enable As Boolean)
If enable Then

config =1
Else
config = 0
EndIf
ENetIO DigSetConfig 0, enable
ENetIO DigSetConfig 1, enable

Fend

Long count0, countl

' Read counter for digital input 0, but do not reset it

count0 = ENetIO ReadCount (0, FALSE)

' Read counter for digital input 1 and reset it
countl = ENetIO ReadCount (1, TRUE)
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Using Quadrature Encoder Counters

Some input modules can be used to read quadrature encoders, such as the SNAP-IDC5Q.
The SNAP-IDC5Q can read two separate encoders with optional index (Z phase) counters.
To use an encoder counter:

1. Call ENetIO_DigSetConfig to configure either the A or B phase input as a quadrature
counter with a value of 4. You only need to configure one of the inputs.

2. Call ENetIO_ReadCount to read and optionally reset the counter.

Using Quadrature Encoder Counters with Index

You can also count the encoder index (Z phase) channel by using a separate input module. It is
recommended that you use a fast input module for counting the index pulse such as the SNAP[]
IDCSFAST.

To use an encoder counter with index counter:

1. Call ENetlO DigSetConfig to configure either the A or B phase input as a quadrature
counter with index using the value xxgg0004, where xx is the bit number of the index (Z
phase) input using a separate module and gg is 01 for leading edge or 02 for trailing edge
index trigger. You only need to configure one of the inputs. The index channel will
automatically be configured in this format: qqgg0041, where qq is the encoder input and
gg is the index trigger edge.

2. Call ENetlO_ReadCount for either the A or B channel to read and optionally reset the
encoder counts.

3. Call ENetlO_ReadCount for the index channel to read and optionally reset the index
counts.

For example, with a SNAP-IDC5Q in slot 0 and SNAP-IDC5FAST in slot 1, encoder 1 A and B
phases are connected to inputs 0 and 1 of the IDC5Q. Encoder 1 Z phase is connected to input 0 of
the IDCSFAST.

' xxgg0004 = 04010004
ENetIO DigSetConfig 0, &H04010004

' Read encoder count for encoder 1
encoderCount = ENetIO ReadCount (0, FALSE)

' Read index count for encoder 1
indexCount = ENetIO_ReadCount (4, FALSE)
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Fieldbus 1/O

Fieldbus I/O is an option. For instructions on using the Fieldbus I/O option, refer to the Fieldbus
I/0O Manual.
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Overview

The EPSON RC+ system can be controlled by external equipment using Remote Control. The
remote equipment can execute several commands, including Motor On/Off, Start, Pause, Continue,
Abort, Select Robot, Select Group.

There are two steps required for remote control:

1. Configure Remote Control inputs and outputs using the Remote Control tab on the System
Configuration dialog from the Setup menu.

2. Set the control device to remote.

When the control device is remote, then robot commands and task commands can only be issued
by the remote device.

One typical use for remote control is 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, TasksRunning, Error, etc. The buttons are connected to remote inputs to control motor
power and start programs.

Another use for remote control is control from a PLC. When using a PLC, you will need to be
familiar with the handshake required to use remote inputs. See details below.

Auto Cycle Remote Control

To run in auto cycle with remote control:

1. The system Start Up Mode should be set to Production / Remote. See the section Start
Up Mode in the chapter Operation for details.

2. The system should also be configured to auto log into Windows and start EPSON RC+
during Windows start. See the section Start Up Mode in the chapter Operation for details.

3. The host device (e.g. PLC) can wait for the AutoMode remote output to turn on before
issuing remote commands.

4. Now the remote input commands will be accepted.
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Teach Mode with Remote Control

When using Teach Mode with remote control, when Teach mode is ON, no remote input
commands can be used. Remote status outputs will still operate.

/N WARNING

Remote status outputs (such as MotorOn, PowerHigh, etc.)

will operate when Teach Mode is ON, even when the enable
switch (dead man) is disengaged. Therefore, DO NOT use
remote status outputs to drive any devices that cause motion

or any other safety hazard.

You can monitor the Teach Mode status and the EnableOn status. EnableOn will be ON when
Teach Mode is ON and the operator has engaged the enable switch (dead man).

Debugging Remote Control

You can debug programs using Remote Control from the EPSON RC+ development environment.

To run programs by remote control for debugging:

1. Set control device. Select Control Device from the Run menu, then select Remote.

Set Control Device

X

Set which device can execute commands

Ok

Cancel

Help

Or, you can change to remote from the monitor window:

>ctrldev remote

2. Open the Run Window and click Enable Remote 1/O.

3. Now the remote input commands will be accepted.

You can set breakpoints and print messages to the run window.
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Remote Input Handshake Timing

Whenever a remote input is actuated, the remote device can monitor that the command has been
accepted and completed.

1. Turn on a remote Input

2. Wait for CmdRunning remote output to turn on.
3. Wait for CmdRunning to turn off.

4. Check Error remote output for error condition.

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.

When tasks are running (after starting a program group), certain inputs are disabled, as indicated in
the next section. The TasksRunning remote output can be used to monitor this condition.

Selecting Program Groups

By default, when the Start input is turned on, program group 1 is started. You can select other
program groups by using the SelGroup inputs. A maximum of 16 program groups can be selected.

Program groups are numbered in the order that they appear in the project editor, starting with 1.
To select a program group:

1. Turn on the SelGroup0 - SelGroup3 remote inputs that correspond with the desired group
number. This binary number is zero based and is equal to the group number - 1.

2. Turn the SelGroup input on and off to select the new group.

You can monitor the current group number using the CurrGroup0 - CurrGroup3 remote outputs.

Selecting Robots

For multi-robot systems, you must select a robot before executing robot command inputs and
status outputs, such as Motor On and Power High.

To select a robot:

1. Turn on the SelRobot0 - SelRobot3 remote inputs that correspond with the desired robot
number. This binary number is zero based and is equal to the robot number - 1.

2. Turn the SelRobot input on and off to select the new robot.

You can monitor the current robot number using the CurrRobot0 - CurrRobot3 remote outputs.
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Remote Inputs

MotorOn

MotorOff

PowerHigh

PowerLow

MCal

Home

Start

Pause

Cont

AbortAll
Reset

SelRobot

SelRobot0
SelRobotl
SelRobot2
SelRobot3
SelGroup

SelGroup0
SelGroupl
SelGroup?2
SelGroup3

Recover

ShutDown

Reboot

Turns motors on for the current robot. The MotorOff input must be off.
Disabled when tasks are running.

Turns motors off for the current robot and disables MotorOn.
Disabled when tasks are running.

Sets high motor power mode for the current robot. The motors must be on and
the PowerLow input must be off.
Disabled when tasks are running.

Turns off high power mode for the current robot and disables PowerHigh.
Disabled when tasks are running.

Executes MCal command.
Disabled when tasks are running.

Executes Home command.
Disabled when tasks are running.

Starts the current program group.
Disabled when tasks are running.

Pauses all tasks that are configured to pause.
Enabled only when tasks are running.

Continues tasks that have been paused.
Enabled only when tasks are running.

Aborts all tasks or the current command.

Resets the controller and error condition. This is the only command accepted
when the Error output is turned on.

Selects the current robot for robot commands, according to the 4 inputs
SelRobot0 to SelRobot3. The robot number is 0 based, with 0 corresponding to
Robot 1 (default).

Robot Bit 0 (value = 1).
Robot Bit 1 (value = 2).
Robot Bit 2 (value = 4).
Robot Bit 3 (value = 8).

Selects the current program group to be started with the Start input according to
the 4 inputs SelGroup0 to SelGroup3.

Group Bit 0 (value = 1).
Group Bit 1 (value = 2).
Group Bit 2 (value = 4).
Group Bit 3 (value = 8).

Initiates a position recovery after the safeguard has been closed. If the SPEL
Option Auto recover position after safeguard is on, the robot will slowly move
to the position it was in when the safeguard was open. If the option is off, then
the robot will move only while this input remains on. If this input goes off
during recover motion, then the robot will stop and recover will not be complete.

Shuts down RC+ and Windows.
Disabled when tasks are running.

Shuts down RC+ and reboots Windows.
Disabled when tasks are running.
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Remote Outputs

MotorOn
PowerHigh
MCalComplete

AtHome
CmdRunning
TasksRunning
Paused
SafeGuard
EStopOn

Error

AutoMode

TeachMode
EnableOn

CurrRobot0
CurrRobotl
CurrRobot2
CurrRobot3
CurrGroup(
CurrGroupl
CurrGroup2
CurrGroup3
MotorMode

PowerMode

RecoverReqd

RecoverInCycle

Indicates that motors are on for the current robot.
Indicates that motor power is set to high for the current robot.

Indicates that MCal has been completed for the current robot. If the robot
uses absolute encoders, then this output will always be on.

Indicates that the current robot is at its home position.
Indicates that a remote input command is in cycle.
Indicates that tasks are running in the controller.
Indicates that tasks have been paused.

Indicates that the safeguard circuit is open.

Indicates that emergency stop has occurred.

Indicates that an error had occurred. You must execute a Reset input to
clear the error condition.

Indicates that the system is in auto mode and remote input commands will
be accepted.

Indicates that the system is in Teach mode.

Indicates that the enable switch (dead man) is on with the system in Teach
mode.

Robot Bit 0 (value = 1).
Robot Bit 1 (value =2).
Robot Bit 2 (value = 4).
Robot Bit 3 (value = 8).
Group Bit 0 (value = 1).
Group Bit 1 (value = 2).
Group Bit 2 (value = 4).
Group Bit 3 (value = 8).

Indicates the current motor setting. Sometimes the motors are turned off
by the system, such as when the safeguard is opened. But MotorMode
signals the current user setting.

Indicates the current power setting. Sometimes the power is set to low by
the system. But PowerMode signals the current user setting.

Indicates that a recover position can be executed after the safeguard has
been closed.

Indicates that recover position is in cycle.
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Remote Safeguard Position Recover

When the safeguard is opened while tasks are executing, all tasks are paused, all robots decelerate
to stop, and all robot motors turn off. In some cases, the robot position will change when the
motors go off. Also, some robot models may be moved by hand while the safeguard is open.

After the safeguard is closed, the robot motors must be turned on again and moved slowly to the
positions they were at when the safeguard was opened. This is called safeguard position recovery.

In EPSON RCH, you can configure the system for auto recover or manual recover by setting the
SPEL Option Auto recover position after safeguard.

Remote Auto Recover

For auto position recovery, the SPEL Option Auto recover position after safeguard must be ON.

After the safeguard is closed, if Recover input is ON, then recover is executed. Motion does not
stop if recover input is removed during recover motion.

After the safeguard is closed, if Cont input is ON, then recover is executed first if required, then all
paused tasks will resume.

Remote Manual Recover

For manual position recovery, the SPEL Option Auto recover position after safeguard must be
OFF.

After the safeguard is closed, if Cont input is ON and recover is required, no action occurs.

After the safeguard is closed, if Recover input is ON, recover is executed. Motion will stop if the
recover input is removed before recover motion has completed.

After recover has completed, the Cont input can be used to resume all paused tasks.

Operation of RecoverReqd and RecoverinCycle Outputs

During recover motion, RecoverReqd output turns OFF and RecoverInCycle output turns ON. If
recover is complete, RecoverInCycle turns OFF. If recover is not complete, the RecoverReqd
turns ON again, and RecoverInCycle turns OFF.

196

EPSON RC+ Ver.4.2 User's Guide Rev.2



Remote Control

Remote Control Software Configuration

Any digital input or output can be configured for a system function. For details on using Remote

Control, see Using Remote Control.

To assign I/O for remote control use:

1. Select System Configuration from the Setup menu and select the Remote Control tab.

2. For each input or output you want to use for remote control, click on the Input # or Output
# cell next to the desired bit, then select the bit number.

3. Click OK to save the new settings.

To clear all remote settings, click the Defaults button.

M= System Configuration

SPEL Options ] Vision] Force Sensing I Secuity I Correepor Encoders I

Start Up ] Robots

Motion Systems

140 Swpstems ] Remote Control

|nput Signal |nput # * Output Signal Output
Matarln Mat Used - Matarln Mat Used
botorOff Mot Used PowerHigh Mot Used
PowerHigh Mat Used MCalComplate Mat Used
Powerlow Mot Usged AtHome Mok Uged
MCal Mat Used CradR unning Mat Used
Home Mot Used T asksRunning Mot Used
Start Mot Uzed Faused Mot Uzed
Pause Mot Usged Safeliuard Mok Uged
Conit Mat Used EStapOn Mat Used
Abortal Mot Usged - Ermor Mok Uged

Corm Parts | TCPAP |

] 4
Cancel
Diefaultz

Help

Pl
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RS-232 Communications

EPSON RC+ supports standard Windows RS-232 ports: Comm1-Comm?2 and Comm5 — Comm?20.
Comm3 and Comm¢4 are reserved for EPSON RC+. To use Comm5 — Comm?20, you need to
purchase an RS-232 board with standard Windows drivers.

RS-232 Software Configuration

To configure an RS-232 port:
1. Select System Configuration from the Setup menu and select the Comm Ports tab.
2. Select the port you want to configure from the Port # drop down list.
3. Click the Enabled check box to enable the port.
4. Change the other settings as desired.
5

Click OK to save the new settings.

I System Configuration il
SPEL Options I Wisiar I Farce Sensing I Security I Conveyar Encoders ]
Start Up | Robots Motion Systems 10 Spstems Remote Control Comm Ports I TCRAP ]
—R5232 Port:
Ok |
—Port # Baud rate [rata Bit — Parity
& Mone Cancel |
IEomm'I 'I 8
ISEDD 'I = Ewven
[+ Enabled 7
 0dd Help |
— Stop bitz Terminator — Flow Time out
I C LR [~ ROM/AOFF
LF IU secs
2 [~ RTS/CTS
" CR +LF a
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RS-232 Commands

Here is a list of all of the commands associated with RS-232 communications. For details, please
see the online help or SPEL" Language Reference Manual.

OpenCom
ChkCom
CloseCom
SetCom
Print #
Input #
Line Input #
Read #
Write #

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.
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.

Sends characters out of the port.
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TCP / IP Communications

EPSON RC+ supports up to twenty TCP/IP ports that allow peer to peer communications. This
chapter contains instructions on using TCP/IP, including IP addresses, Windows TCP/IP
configuration, and SPEL" examples.

NOTE When the Windows firewall is activated, you cannot use TCP/IP communications. Make sure to
& disable the firewall. Firewall is disabled at shipment.

TCP/IP Setup

Before you can use TCP/IP communications, you must configure your total system. This section
describes basic configuration.

Ethernet Hardware

The controller CPU 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).

IP Addresses

You need to decide how devices on your system will be addressed.

e DHCP (Dynamic Host Configuration Protocol)
This system can be used if a server is running DHCP on the network. Clients automatically
get their [P addresses from the server. In this configuration, host names must be used, not IP
addresses. Normally, DHCP is used in larger systems where a system administrator is
managing the network. In this case, you should contact your administrator to plan your
network layout. DHCP is typically installed on a PC running Windows NT/2000 Server or a
router. Even though you see a DHCP tab in Windows on the controller, it is not the DHCP
service. It is only used to communicate with DHCP.

e LMHOSTS File
You can configure an LMHOSTS file on one computer on the system to be the master. The
LMHOSTS file contains host names and their corresponding IP addresses. All other PCs on
the system can use an INCLUDE statement in their LMHOSTS file that includes the master
file.

e Hard Coded IP addresses
IP addresses can be used. This system is the easiest to setup, but not to maintain, since all
computers on the system have a fixed address. For small systems where IP addresses will
not change, this is a good choice.

If you are not using DHCP, make sure that you use the correct network address and subnet mask in
your configuration. For PCs to communicate, they must either be on the same subnet or point to a
gateway that routes to other subnets. For small systems, it is best to use one subnet.
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The following table shows a typical IP address configuration.

Host Name | IP Address Subnet Subnet Mask
PC1 192.168.1.1 | 192.168.1 | 255.255.255.0
PC2 192.168.1.2 | 192.168.1 | 255.255.255.0

In this example, the network address (subnet) is 192.168.1. With a subnet mask of 255.255.255.0,
there can be 254 hosts on this subnet (0 and 255 cannot be used).

Configuring Windows TCP/IP

From the Control Panel, double click the Network and Dial-up Connections icon to open the

following window.

9 Network and Dial-up Connections - |Elli|
File Edit View Favorites Tools  Advapced  Help |
d=Eack ~ = - | G zearch [yFolders ¢4 | FEQLF i S | E-
Address Metwark and Dial-up Connections j ﬁGU
Mame + | Type | Skatus
59| Make News Connection
-Local Area Connection Lan Enablzd

4| | >
|2 objectis) i
Double-click on Local Area Connection.
Local Area Connection Status ilil
General |
- Connection
Status: Connected
Ciuratiot; 000226
Speed: 100.0 Mbps
— Activity =
Sent —— 1 ——  Received
L
Packets: 130 | 107
Disable |
Cloze |
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Click the Properties button.

Local Area Connection Properties e

General |

Connect using:

I Fealtek RTLE139(2) PCl Fast Ethernet Adapter

Components checked are used by this connection:

Client for Microzaft Metwark s

File and Pritter Sharing for Microsoft Networks
Internet Pratocal [TCP/AP)

Inztall... Uninztal Froperties

— Description

Tranzmizzion Contral Protacal/Internet Protocol. The default
wide area network, protocol that provides communication
acrosz diverse intercannected networks.

™ Show icon in taskbar when connected

[0]:4 | Cancel |

Next, click on Internet Protocol (TCP/IP) and then click the Properties button. The following
dialog is displayed:

Internet Protocol {TCP/IP) Properties ﬂil

General

You can get [P zettings assigned automatically if vour netwark supparts
thiz capability. Otherwise, you need to ask vour nebwork adrministrator for
the appropriate IP zettings.

" DObtain an IP address automatically

—% Uze the follawing |P address:

IP address: 192 168 . 1 . 1
Subnet mask: I 255 285 . Z2B5 . 0
LDiefault gateway: I . . .

£ ([btain DNS semvern address automatically

—* Use the following DNS server addresses:

Ereferred DMS server: I . . .
Alternate DMS server: I . . .

Advanced... |
(1]4 I Cancel |

Click on the Use the following IP address radio button.

Enter the IP address and the subnet mask. Default Gateway is optional and not needed if all
computers are on the same subnet and there is no router.

Click OK to save changes.
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LMHOSTS File Configuration

If your system is not using DHCP and you want to use meaningful names instead of IP addresses,
then you can configure an LMHOST file on each PC. Optionally, you can setup one PC to contain
the master file, and the other PCs can include it.

To create an LMHOSTS file:

Open a Command Window in Windows.
cd \winnt\system32\drivers\etc.

edit LMHOSTS.

Type in the following:

192.168.1.1 PCl PRE#
192.168.1.2 PC2 PRE#

Save the file. Now you should be able to use the host names instead of IP addresses. The PRE#
keyword tells the system to load this address in the name cache at start up.

To setup a master LMHOSTS File, designate one PC on the network to contain the master. For
example:

Master LMHOSTS file on PC1:

192.168.1.1 PC1 PRE#
192.168.1.2 PC2 PRE#
192.168.1.2 PC3 PRE#

All other PCs can include the master LMHOSTS file in their own LMHOSTS file:

192.168.1.1 PCl1 PRE#
#INCLUDE \\pc1\winnt\system32\drivers\etc\Imhosts

Note that the first IP address must be supplied for PC1, the master, so that the INCLUDE
statement can find the master Imhosts file on PC1.

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:\>

If you are using DHCP or LMHOSTS files, ping your own computer by name:

C:\>ping pcl

Pinging pcl [192.168.
Reply from 192.168.1.
Reply from 192.168.1.
Reply from 192.168.1.
Reply from 192.168.1.
C:\>

.1] with 32 bytes of data:

: bytes=32 time<lOms TTL=128
: bytes=32 time<l1lOms TTL=128
: bytes=32 time<lOms TTL=128
: bytes=32 time<l1lOms TTL=128

PR R PR
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If not using DHCP or LMHOSTS, ping your own IP address:

C:\>ping 19

2.168.1.1

Pinging 192.168.1.1 with 32 bytes of data:

Reply from
Reply from
Reply from
Reply from
C:\>

192.168.
192.168.
192.168.

1
1
1
192.168.1

L1

L1
L1
L1

bytes=32
bytes=32
bytes=32
bytes=32

time<1l0ms
time<l0ms
time<1l0ms
time<1l0ms

TTL=128
TTL=128
TTL=128
TTL=128

Now ping another computer on the network. Use the name if you are using DHCP or LMHOSTS,
otherwise use the IP address:

C:\>ping pc2

Pinging pc2 [192.168.1.2] with 32 bytes of data:
Reply from 192.168.1.2: bytes=32 time<lOms TTL=128
Reply from 192.168.1.2: bytes=32 time<lOms TTL=128
Reply from 192.168.1.2: bytes=32 time<lOms TTL=128
Reply from 192.168.1.2: bytes=32 time<lOms TTL=128
C:\>

TCP/IP Software Configuration

You can configure TCP/IP settings in a SPEL" program using the SetNet command. You can also
configure settings from the TCP/IP tab on the System Configuration dialog.

I System Configuration ] 1[

SPEL Optiors I \r"isionl Farce Sensing I Security I Conwveyar Encoders ]

Start Up Robots Motion Systems 10 Systems Remote Control Comm Ports | TCF/IP I
Ok, I
[” Enable SPEL ports 132 - 139 [~ Enable SPEL ports 140 - 147
~ SPEL Port # Hust Name ﬂl
128 ¥ |
Help |
— TCP4IP Port # Terminatar Time out
" CR
IEDDD LF IU $ECE
& CR+LE

For two PCs running EPSON RC+ to communicate with TCP/IP, they must use each other's host
name and must also use the same TCP/IP port number.

If you are using hard coded IP addresses, you can use the IP address in the host name.
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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
ChkNet
CloseNet
Print #
Input #
Line Input #
Read #
Write #

TCP/IP Example

Opens a TCP/IP port.

Returns port status: the number of bytes waiting to be read or error condition.

Closes a TCP/IP port.

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.

Sends characters out of the port.

This example shows how to configure 2 PCs running EPSON RC+ to communicate using TCP/IP.
Note that for the OpenNet command, one PC is the server, and the other is a client.

PC #1:

Port: #128

Host Name: PC2
TCP/IP Port: 1000

Function tcpipl
String reply$
OpenNet
WaitNet
Do

Print
Print
Input
Print
Loop
Fend

PC #2:

Port: #128

Host Name: PC1
TCP/IP Port: 1000

#128

#128,
#128,
"Rece

Function tcpip2
String data$
OpenNet
WaitNet
Do

Input
Print
Print
Loop
Fend

#128

#128,
"Rece
#128,

#128 As Server

"Sending data to host 1"

"Data from host 1"
replys
ived reply: ", replys

#128 As Client

datas
ived '", datas, "' from host 1"
"Received data"
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There are several options switches for the SPEL system.

To configure SPEL options:
1. Select System Configuration from the Setup menu and select the SPEL Options tab.
2. Change settings as desired by clicking the check boxes.
3. Click OK to save the new settings.

M= System Configuration i[

Start Up I Hobotsl Motion Systems I 1/0 Spstems I Femate Contral I Comm Ports | TCF'HIF']
SPEL Elpliunsl Wigion Force Senzing Securty Corvvepor Encoders

v Dutputs off during Emergency Stop Cancel

[~ RESET cammand turns off outputs Ll

[~ &llows motion with one or mone joints free

[T Safequard open stops all tasks
Help |

W Auto zafequard position recowveny

[~ Standalone mode

[ Dyrun
[T Enable OP [Operatar Pendant]

v *falk stops for output commands

The option switches are as follows:
RESET command turns off outputs

When this option 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.

NOTE ['The outputs of the standard /0, expansion I/O, Ethernet I/0, and Fieldbus I/O (option) are

(& | included in the “Outputs” mentioned in the above option switches (“RESET command turns off

not included in the “Outputs.” Therefore, the outputs of the memory I/O are not turned off by
RESET command execution or during Emergency Stop.

outputs” and “Outputs off during Emergency Stop”). However, the outputs of the memory /O are
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NOTE

Outputs off during Emergency Stop

When this option 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.

You should always remove all power to output devices when emergency stop occurs. Even if
EPSON RC+ turns off outputs, the I/O board could be malfunctioning.

Allow motion with one or more joints free

When this option is turned on, motion commands can be executed after SFree has been used to free
one or more joints. The default setting is off.

Safeguard open stops all tasks

Check this option to cause all tasks to stop when the safeguard is open. When checked and the
safeguard opens while tasks are running, all robots will decelerate to a stop, all robot motors will
be turned off, and all tasks will stop. No pause will occur but the SGOpen trap will fire. This
option can be used in applications where pause / continue are not required and the program must
be restarted after safeguard is open. This is similar to emergency stop, but the robots decelerate to
a stop before motors are turned off.

Auto safeguard position recovery

This option allows you to specify how to recover robot position after the safeguard has been
opened and the robot has moved. It is grayed out if Safeguard open stops all tasks is checked.

Auto recover on  The motors will automatically turn back on, and the robot will move
slowly to the position it was in when the safeguard was opened, then
normal cycle will continue. This is the default setting.

Auto recover off  For the EPSON RC+ Run window and Operator window, a dialog will
be displayed with a Recover button when the operator clicks Cont. The
operator must press and hold the Recover button until the motors have
turned on and the robot has moved back to the position it was in when
the safeguard was opened. If the operator releases the Recover button
during recover motion, the robot will stop. When the recover motion
has completed, the operator can then click the Cont button to continue
normal cycle.

See the section Safeguard Position Recovery in the chapter Safety for more information.
Standalone mode

Check this box to use the system (RC520 only) in standalone mode. When checked, the system
will operate without any robots or motion systems. This mode allows the system to run as an I/O
controller. You must use the standalone MIB board and PC emergency stop / safeguard connector
to use this mode.

Dry run

This option allows you to run programs without using any drive units (for RC520) or without

connecting the controller to a robot (for RC420). All program statements will work. Motion

statements will execute approximately the same amount of time as when connected to a robot.
You must have at least one MIB board installed to use dry run.

Enable OP (Operator Pendant)

When checked, the OPS00RC Operator Pendant is enabled. Before checking this box, the pendant
should be connected to the Optional Device connector on the controller.

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
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execute lines until after the next motion statement and will not stop for output statements. The
default setting is on.

NOTE “\When Walk stops for output commands is checked, the Walk command will only stop for standard
& | 10 output commands On, Off, Out, OutW. It will not stop for any other I/O statements, including
Ethernet I/O and Fieldbus output statements.
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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.

4
S
Force
X ¥
Torque
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  Limit the robot's torque for one or more axes.
e Use multiple force sensors in the same application.
EF
-

EC Series robot with Gamma force sensor.
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Specifications

EPSON RC+ supports ATI force sensors using ISA and PCI interface boards.
For specifications on force sensors, please see the ATI website:

http://www.ati-ia.com/sensors.htm

Installation

NOTE

NOTE

Your EPSON RC+ software key must have the Force Sensing Option enabled. If you purchased
the option with your system, then 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 board(s) in your system, then run
the EPSON RC+ setup and select the Force Sensing Option to install the drivers. There are two
types of boards supported: ISA and PCI. You can use both types of boards on the same system.
ISA Board Installation

For ISA force sensing boards, you must set the DIP switch S1 for the I/O port address of each
board before installing it.

The following table shows the address settings.

Board | Address S1(9-3)
1 280h 1010000
2 288h 1010001
3 290h 1010010

Each ISA board must be connected to its corresponding transducer. Ensure that the number on the
transducer matches the number on the mounting flange of the board.

PCI Board Installation

For PCI force sensing boards, you must first install the National Instruments DAQ drivers that
came with the board, then install the board.

To install the National Instruments DAQ drivers:
1.  Run the NI-DAQ driver installer for Traditional DAQ drivers.
2. Accept defaults for each step of the installation wizard.
3. Shutdown the system.
4. Install the board(s).
5. Start the system.
6

Run the National Instruments Measurement & Automation Explorer program once to
register the ActiveX server and 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.

For PCI force sensing boards, the calibration for the transducer must be loaded into memory.
EPSON RC+ handles this when you import the calibration data file as described in the section
Software Configuration later in this chapter. The calibration data file can be located on the CD
that came with the force transducer.
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Mounting the force transducer

The Force Sensing option comes with an end effector mounting flange for your robot model that
the force sensor is mounted to.

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. Mount the end effector flange to the bottom side of the transducer.
5. Install the entire assembly on the end effector axis.

The following figures show mounting for gamma and nano transducers.

End effector
/ axis shaft

/ Force sensor
coupling

8 mounting
SCrews

N R R A
| || / Force sensor

4 mounting | mounting
Screws \ ‘ ‘ ‘
-S|

cover
¥

Gamma force _—
transducer

Mounting the Gamma Force Sensor
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4 mounting
SCrews

\' 1Y |

End effector
/ axis shaft

/ Force sensor
coupling

3 mounting
SCrews

/ Nano force
transducer

Mounting the Nano Force Sensor
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Mounting tooling to force sensor

The following diagrams show the tooling mounting dimensions for Gamma and Nano force
transducers.

+X

G 20—
~— 28 —— STANDARD TOOL
DAPTOR

26 U2 s.6 DEEP

%7crn
@Eﬁ]

016 *28 36 pEEP

ISO H7 FIT
CHAMFER 1.0X45°
[=A]

874 60

| ,
OVERLOAD PIN ~ E]I/v- T

4X M6 ISO-6H
5.6 DEEP

B.C.

HOLE PATTERN FOR MOUNTING
TDOL ADAPTOR TO TRANSDUCER

Tool mounting for Gamma transducer

¢3) M2-.40 ISO tap for
interface B.C. 125 Yool Adaptor

Mounting Adaptor

——— 14,50 ——=

Screws hold
tool adaptor

=X to Nano
Tool_Side
Zstandard Cable
Exit
Side. Vi

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.

NOTE ] - ]
& For ISA force sensing boards, the serial number on the sensor must match the serial number on the
PC board. This is important for sensor calibration to work correctly.

& CAUT'ON 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.

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.

Minimum cycled bending
radius 40mm (at room
temperature)

Software Configuration
To configure EPSON RC+ Force Sensing:
1. Start EPSON RCH, the select Setup | System Configuration

2. Click on the Force Sensing tab. If the tab is disabled, then the software key has not been
enabled.
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3. ISA force sensors are automatically detected and should be displayed in the list of sensors.

U System Configuration il

Start Up I Hobotsl Motion Spstems I 1/0 Spstems I Remate Control I Comm Ports | TCF'HIF']

SPEL Options Yizion | Force Sensing | Secunty Corvvepor Encoders
] 4 |
Sensor Type Senal Units - Add... | Cancel |
1 ATIISA FT9984 M/ Mm =

2 ATIISA FT3972 b # il Delete.. |
Hel
LConfigure... | il

4. To add a PCI board, click the Add button. Otherwise, go to step 8.

Configure ATI PCI Force Sensor 5[

Senzor Mumber: 3

M| DAQ Device Mumber: |'|

ATI Calibration File: IFT584B.caI

Farce Urits: IDefauIt 'I
Torque Units: IDefauIt 'I

(1] | Cancel | Help |

5. Enter the NI DAQ device number. This is assigned by the National Instruments software.
To view NI DAQ device numbers, run the Nation Instruments Measurement &
Automation Explorer.

6. Click the Import button 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
EpsonRC\force directory.

7. 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 OK. Or, you can select the desired
units.

8. Click OK to accept the new sensor.
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9. From the Tools menu, select Force Monitor. This will open the Force Monitor window.

X

Force Monitor

Sensar: Callrate |

O T [ ] Lkt
v [2163 | Lbf
z frsao (AANEN
T3¢ [F513 [T] Lbtin
Tv:[8163 [ 1] Lbfin
1z:[1738 [ ] Lbfin

10. Apply pressure to the sensor. You should see the values change on the Force Monitor
window. Ifyou are using multiple sensors, change the sensor number on the monitor and
verify that each sensor is working.

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.

Force TC Sets / returns the current torque control mode for the current robot.

Force_TCLim Sets / returns the current torque limits for the current robot.

Force_TCSpeed Sets / returns the current speed after torque limit is reached for the current
robot.
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Using the Force Sensing Trigger

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 pounds

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(l) = On Or Force

You can combine other force/torque conditions by calling Force SetTrigger more than once. It's a
good idea to 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 pounds

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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Using Torque Limiting

Three commands are provided in the Force Sensing option to limit torque for each robot axis:
Force TC, Force TCLim, and Force TCSpeed. These commands allow you to control the amount
of torque for each robot joint motor. When one or more joints exceed the torque limit, the robot
will attempt to move at the torque limit speed and will not servo out if motion cannot be continued.

The torque limit is specified in percentage of total torque.

' Limit motor torque on Z axis to 10 percent
Force TCLim -1, -1, 10, -1

' Set speed after reaching torque limit
Force TCSpeed 5

' Turn on torgque limiting
Force TC On

Go P1

It is important to note that once torque limiting is on, you must remove the robot from the torque
limiting situation before you turn torque limiting off. Otherwise a servo error will occur. For
example, after moving to a point under torque limiting, executing Force TC Off will cause a servo
error. This is correct because when torque limiting goes off, the robot is trying to reach the final

position.
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Overview

The EPSON RC+ Security Option allows you to manage EPSON RC+ 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 points, use Jog and Teach, and use the Monitor Window.
When a user attempts to do something that he does not have a right for, a "Permission denied"
message will be displayed.

Each login session is recorded in a Microsoft Access compatible data base. An Audit Viewer is
included that allows you to view each session's activity.

Users can login to EPSON RC+ with a name and password. Optionally, EPSON RC+ can use the
Windows user name to log in automatically.

Installation

Your EPSON RC+ software key must have the Security Option enabled. You can enable your
software key by calling your distributor and purchasing the Security Option. See the chapter
Installing EPSON RC+ Options for details.

Run the EPSON RC+ installation from the CD and check the Security Option. Normally, this is
installed at the factory if the Security Option is purchased with the system.

Security Configuration

EPSON RC+ 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 reside on one server on the
network.

To administer EPSON RC+ security:
1. Start EPSON RC+.
Select Setup | System Configuration.
Click the Security tab. If the Security tab is disabled, then check your software key.

2
3
4. On the General tab, type in the path for your security files or click the Browse button.
5. Click the Users tab.

6

For each user on your systems, click the New button. Each new user belongs to the Guest
group by default. Click in the group field, then click the drop down button to select the
desired group.
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General Tab

This tab allows you configure security. It will be disabled if the Security Option is not activated,
or if the current user does not have Administrator rights.

System Configuration il

Start Up I Hobotsl Motion Systems I 140 Spstems I Femate Cantral ] Comm Ports ] TCF'.:’IF'I
SFPEL Options I Wizion Force Senzing Security Corvepor Encoders

Eenerall Users I Groups I oK

Cancel

[~ Avtomatic EPSOM RC+ log in using current Windows Lser name

Help

s

Secunty Data Path:

I\\sewer\c\EpsonH Chsecurity’, Browse... |

Automatic log in using current Windows user name

Check this box if you want EPSON RC+ to use the current Windows log in ID. When this feature
is active, you will not see a log in 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.
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Security

Users Tab

This tab allows you to add and remove EPSON RC+ 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. By default, there is no password.

System Configuration 5[

Start Up I Hobotsl Mation Systems I 1/0 Spstems I Fiemate Caontral ] Comm Ports ] TCF‘.:’IF'I
SPEL Dptions Yizian Force Senzing | Security Cotwepor Encoders

Groups | 0

Cancel |

General |

Uzer Mame Login D | Password Group * Mew
Administrator Adrniry Adminigtrators
Guest Guest Guests
[elete | Help |

To add a user

1. Click the New button.

2. A new user will be added to the end of the list.
3. Click in the Group field for the new user.
4

Click the drop down button in the field and select the group for the user. See below to
create groups.

To delete a user

1. Click in any field in the row for the user you want to delete.

2. Click the Delete button.

3. You will get a confirmation message to delete the user.
To change a user's group

1. Click in the Group field for the user you want to change.

2. Click the drop down button in the field and select the new group.
Editing Name, LogID and Password

1. Click in the field you want to change.

2. Edit the field.

3. All fields are not case sensitive.
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Groups Tab

This tab allows you to configure user groups. Every EPSON RC+ user must belong to a group.
Two groups cannot be deleted or modified: Administrators and Guests. Administrators have full
rights. Guests have no rights.

System Configuration E 5[

Start Up I Hobotsl Mation Systems I 1/0 Spstems I Fiemate Caontral ] Comm Ports ] TCF‘.:’IF'I
SPEL Dptions Yizian Force Senzing | Security Cotwepor Encoders

él

General | Uzers | 0k

Groups:
e Cancel

Adminizstratars
Guests

Mew...

Delete | Help

kembers cannot:

gl

Members can:
Change robot parameters -
Configure options <4 fadd |
Configure security
Remove »» |
=l

Configure zpstem
Delete audit records
Edit points

To add a group

1. Click the New button.

2. Type in the name for the group.
To delete a group

1. Click on the group you want to delete.

2. Click the Delete button.

3. You will get a confirmation message to delete the group.
Changing rights for groups

1. Select the group you want to change rights for. Note that you cannot change rights for
Administrators or Guests.

2. To add rights, click one or more rights in the Users Cannot list. Hold down the Ctrl key
to select more than one individual right, or hold down the shift key to select an entire
group. Click the <<Add button to add the new right(s) for the group.

3. To remove rights, click one or more rights in the Users Can list.

4. Click the Remove>> button to remove the rights.

Group Rights

The list below shows the rights that are available for user groups. Remember that Administrators
have all rights and guests have no rights.

Right Description

Change robot parameters
Configure options
Configure security
Configure system

Delete audit records

Users can open the Robot Parameters dialog and change settings.
Users can change option settings in Setup | Options.

Users can configure the security system.

Users can configure the entire EPSON RC+ system.

Users can delete audit records in Tools | Audit Viewer.
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Edit points

Edit programs

Edit project

Edit vision

Jog and teach

Teach points

Turn on outputs
Change memory /O
Use monitor window

View audit log

Security Audit

Users can change points in the point editor.

Users can edit programs.

Users can edit projects.

Users can change vision parameters.

Users can open the Jog and Teach dialog.

Users can teach and delete points from the Jog and Teach dialog.
Users can turn outputs on or off.

Users can turn memory I/O bits on or off.

Users can open the monitor window and execute commands.

Users can view the Audit log.

When the Security Option is enabled, EPSON RC+ will keep track of who logs in to the system
and actions performed.

Activity is stored in a Microsoft Access compatible data base in the security data path. To view

the audit log, select Audit Viewer from the Tools menu.

Audit Yiewer x|
r—Filters
Uszer Mame: LComputer: Froject: Tatal Time:
J & i R T | jaras
From: To
|3ns2m2 x| |4n12/2002 =]
—Audit Log
Logln Time | Log Out Time ser Computer Froject Achions -
4/11./2002 4/11/2002 | Administrator | Computer2 MyProjects Changed program Mainprg ||
» 7.40:50 Ak 7.50:28 AM Changed 1/0 Labels
Changed points robot?.prt
41052002 41052002 | Adrinistrator | Computer] Demal
24948 Ahd BRIT Al
410/2002 470/2002 | Administrator | Computer2 Test Changed Yizsion
72925 A 00:51 Ak Changad pragrarn Main.prg
4/9/2002 4/9/2002 | Administratar | Cormputer Test Changad pragrarn Main.prg
T19:35 Ak TBEET Ak
4/8/2002 4/8/2002 | Admimstrator | Computer] Test Changed Yizion
4:-17:50 Phd 42217 P -
K1 B
Frint | Delete Help |

SPEL" Security Commands

Here are the SPEL" commands that are enabled with the Security Option. For details, please see
the online help or SPEL" Language Reference Manual.

Logln
GetCurrentUser$

Logs in the application as another user at runtime.

Returns the login ID of the current user.
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Conveyor Tracking

Overview

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+ 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 a or
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 ISA encoder board.

Up to 16 logical conveyors can be defined in each project. A logical conveyor is defined by a
physical conveyor, a robot, and vision or sensor configuration.

Multiple robots and multiple conveyors are supported. For example, 2 robots can be used to pick
parts from one physical conveyor.
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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
v oo \/ /
|

< Conveyor

@

Fig 1.1 Tracking Conveyor System

Indexed Conveyor System

1.

2
3.
4

Conveyor moves a specified distance.
Vision system or sensor system finds the parts on the conveyor when it stops.
Robot picks up the parts found by vision system.

After finding and picking up all parts, conveyor moves by the specified distance again.

Cari/lera / \ Robot

)

Conveyor

) . Part

Index distance

Fig 1.2 Indexed Conveyor System
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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 C-863

Compatible Controller RC520, RC420

Bus Specification ISA

Board Extension Capability | 4 boards maximum

Encoder channels 4 channels / board

Encoder Type ABZ phase differential input (RS-422 line receiver)
Input Pulse Rate 1 PPS ~ 3.3 MPPS

Input Signal Conveyor pulse latch input

Set by DIP switch according the board number. (See DIP

Board Address Switch Settings later in this chapter).
connector DX10A - 100S (Hirose Electric Co.,Ltd.)
Power Supply 24V 2V 140mA or 5V + 0.25V 700mA

(Jumper selectable)

The following encoder models have been tested:
OMRON E6B2-CWZ1X
SUNX OLE-38-2000L05
TAMAGAWA TS5312N512-2000C/T
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The figure below shows the layout of the PG board.
J1
| L ||
0000 |©

|:| PL1-4
JP1

PL5-8

0000

o
3
JP3X JP4 -
[
[JPS —
1JP6
JP3Z JP3Y JP3A
[ [] []
S1
PLO-12
O000O

121.9
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DIP Switch Settings

The board address is set by DIP switch (S1) on the PG Board. S1 must be set according to the
board number, as shown in the following table.

DIP S1
Board # | Address 1 2 3 4 5 6 7 8 9
(A7) | (A8) | (A9) | (A10) | (A11) | (A12) | (A13) | (A14) | (A15)
1 500h On Off | On Off On On On On On
2 580h Off | Off | On Off On On On On On
3 600h On On | Off | Off On On On On On
4 900h On Off | On On Off On On On On

On=0,0ff=1

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 Controller and keep a written record of the address
setting and the board No.

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

JP1 sets the voltage of the external power supply used for the encoder(s).
JP1 Open: +24VDC £ 2V
JP1 Closed: +5VDC £ 0.25V

The remaining jumpers are reserved and should not be changed.

JP3X,Y,Z,A: All jumpers installed

JP4: No jumper
JPS: No jumper
JP6: Jumper installed

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 || x>0~ 100P (for AWG#30)
yp YP€ | DX30A-100P (for AWGH28)
Wiring Plug Pressed-in-as-a-whole t DX31-100P (for AWGH#30)
Connectors esse S7a-WROIEIYPe Il DX31A-100P (for AWG#28)
Soldered type DX40-100P
Connector for Wiring to the Cover DX-100-CV1
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Signal Assignments: PG board connector (DX10A-100S)

The signals on the PG board connector are assigned as shown in the table below.

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 TRG1 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 suppl

14 |m |Exry | Extemalpowersupplyfor | 0| | EXTV | GQnt i BoNE S

Input circuit(*1) GND *1)
External power suppl

15 |m |Exry | Exteralpowersupply for | ooy | EXTV | o\ forI}nput cireuit
Input circuit(*1) GND (*1)

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 | - GND GND 74 | - GND GND

25 | AL Phase +A signal for 75 | In A3 Phase +A signal for
Counter 1 Counter 3

2% | Al Phase -A signal for 76 | In A3 Phase -A signal for
Counter 1 Counter 3

27 | +B1 Phase +B signal for 77 | B3 Phase +B signal for
Counter | Counter 3

2% | Bl Phase -B signal for 78 | In B3 Phase -B signal for
Counter 1 Counter 3

29 |n +71 Phase +Z signal for 79 | In +73 Phase +Z signal for
Counterl Counter 3

30 |1n 71 Phase -Z signal for 80 | 1n 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 | - GND GND 90 |- GND GND

41 In A2 Phase +A signal for 9] In A4 Phase +A signal for
Counter 2 Counter 4
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Pin | Dir | Signal Description Pin | Dir | Signal | Description
Phase -A signal for Phase -A signal for
42 |In | -A2 Counter 2 92 |In | -Ad Counter 4
43 |1 B Phase +B signal for 93 | In B4 Phase +B signal for
Counter 2 Counter 4
Phase -B signal for Phase -B signal for
4 |In | -B2 Counter 2 o4 |In | -B4 Counter4
45 | 1n 79 Phase +Z signal for 95 | In V74 Phase +Z signal for
Counter 2 Counter 4
Phase -Z signal for Phase -Z signal for
46 |In | -z2 Counter 2 % |In | -74 Counter 4
47 | - - Not used 97 |- - Not used
48 | - - Not used 98 |- - Not used
49 |- - Not used 9 |- - Not used
50 |- GND GND 100 | - GND GND

*1 Set the jumper JP1 according to the external power supply voltage.

<Pins No. 25 through 30, 41 through 46, 75 through 80, 91 through 96>
Connect the pin No. shown above with encoder output (+A, -A, +B, -B, +Z, -Z).
<Pins No. 10 through 13>

When the conveyor pulse is latched by external signal, connect the pin No. shown above with latch
signal. Exactly when the signal is turned OFF to ON, the encoder pulse is latched.

<Pins No. 14, 15, 64 and 65>

When using the pin No. 10 through 13, connect external power with the pin No. shown above.

When not using the pin No. 10 through 13, it is not necessary to connect external power with the
pin No. 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 3137 | - Not used
722) |- Not used 32 (38) | - Not used
8(23) |- Not used 33 (39) | - Not used
9(24) | GND Ground 34 (40) | GND Ground

Phase +A signal for Phase +A signal for
10(25) | +Al Counter 1 33 (41) | +A2 Counter 2

Phase -A signal for Phase -A signal for
11(26) | -Al Counter 1 36 (42) | -A2 Counter 2

Phase +B signal for Phase +B signal for
1227) | +BI Counter 1 37(43) | +B2 Counter 2

Phase -B signal for Phase -B signal for
13(28) | -Bl Counter 1 38 (44) | -B2 Counter 2

Phase +Z signal for Phase +Z signal for
1429) | 721 Counter 1 39(43) | +22 Counter 2

Phase -Z signal for Phase -Z signal for
1530) | -21 Counter 1 40(46) | -22 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

Trigger input for Trigger input for
20 (10) | TRG1 Counter 1 45 (11) | TRG2 Counter 2
21 (1) |- Not used 46 (5) |- Not used
22(2) |- Not used 47 (6) | - Not used
23(33) |- Not used 48 (7) | - Not used
24 (4) |- Not used 498 |- Not used

EXTV [ External power supply

25 (14) | EXTV External power supply | 50 (64) GND 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) | GND Ground 34 (90) | GND Ground

Phase +A signal for Phase +A signal for
10(75) | +A3 Counter 3 33001 | +Ad Counter 4

Phase -A signal for Phase -A signal for
11(76) | -A3 Counter 3 36(92) | -Ad Counter 4

Phase +B signal for Phase +B signal for
12(77) | +B3 Counter 3 37(93) | +B4 Counter 4

Phase -B signal for Phase -B signal for
13(78) | -B3 Counter 3 38 (04) | -B4 Counter 4

Phase +Z signal for Phase +Z signal for
14(79) | +23 Counter 3 3993 | +74 Counter 4

Phase -Z signal for Phase -Z signal for
15(80) | -Z3 Counter 3 4096) | -4 Counter 4
16 (81) | - Not used 41 97) |- 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

Trigger input for Trigger input for
20 (12) | TRG3 Counter 3 45 (13) | TRG4 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

EXTV | External power supply

25 (15) | EXTV External power supply | 50 (65) GND around
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Encoder Input Circ

EXTV

]

uit

L

HIGH: 20V or over (ImA or under)
LOW: 3V or under (SmA or over)

HIGH: 3V or over (ImA or under)
LOW: 0.8V or under (4mA or over)

External power supply:

+24V or +5V
TRIG T
[Board] [Driver]
+A,B,Z
O
D7 XX
l . O Line driver
-AB,Z Vv
26L.S31
equivalent
[P/G Board] [Driver]
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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 click the
Conveyor Encoders tab.

U System Configuration il

Start Up I Hobotsl Motion Systems I 1/0 Systems I Femote Control I Comm Ports | TCF'HIF']
SPEL Options I Wigion Forze Senzing Securty | Conveyor Encoders

K

Cancel

3

s

Encoder # PG Board # Channel # | 140 Address |
1 1 1 500

[elete |

Help

Click the Add button to add an encoder. Note that all encoders must be added sequentially.

You can delete the last encoder in the list. Select it, then click the Delete button.

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. From Tools | Conveyor Tracking, add a new sensor conveyor for each encoder. Make
sure that conveyor 1 uses encoder 1, conveyor 2 uses encoder 2, etc. It is not necessary to
calibrate the conveyors.

4. Now you can use the Cnv_Pulse function to read pulses from each encoder 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.

>? cnv_pulse(1)

EPSON RC+ Ver.4.2 User's Guide Rev.2 237



Conveyor Tracking

Or you can use a simple program as shown below. Start the program, and move the conveyor.
The Cnv_Pulse values should change as the conveyor is moved.

Function main

Do
Print Cnv_Pulse(1)
Wait .5
Loop
Fend

Conveyor Tracking Commands

NOTE

All Conveyor Tracking commands begin with the same prefix: "Cnv_". Here is a list of all of the
commands. For details, please see the online help or SPEL" Language Reference Manual.

Cnv_AbortTrack Aborts a motion command to a conveyor queue point.

Cnv_DownStream Returns the downstream limit for the specified conveyor.

Cnv_Fine Sets / returns the value of Cnv_Fine for one conveyor.

Cnv_Name$ Returns the name of the specified conveyor.

Cnv_Number Returns the number of a conveyor specified by name.

Cnv_Point Returns a robot point in the specified conveyor's coordinate system
derived from sensor coordinates.

Cnv_PosErr Returns deviation in current tracking position compared to tracking
target.

Cnv_Pulse Returns the current position of a conveyor in pulses.

Cnv_QueAdd Adds a robot point to a conveyor queue.

Cnv_QueGet Returns a point from the specified conveyor's queue.

Cnv_QueLen Returns the number of items in the specified conveyor's queue.

Cnv_QuelList Displays a list of items in the specified conveyor's queue.

Cnv_QueMove Moves data from upstream conveyor queue to downstream conveyor
queue.

Cnv_QueReject Sets / returns and displays the queue reject distance for a conveyor.

Cnv_QueRemove Removes items from a conveyor queue.

Cnv_QueUserData Sets / returns and displays user data associated with a queue entry.

Cnv_RobotConveyor Returns the conveyor being tracked by a robot.

Cnv_Speed Returns the current speed of a conveyor.

Cnv_Trigger Latches current conveyor position for the next Cnv_QueAdd
statement.

Cnv_Upstream Returns the upstream limit for the specified conveyor.

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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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, select Tools | Conveyor Tracking to open the Conveyor Tracking
configuration dialog.

Conveyor Tracking I ‘ il

Conveyors in cunent project:

Corveeyor # M arne I Type I Encoder # I Fobot # IDanstream #| Calibrated I;

[elete

Configure...

_peee |
_Loriee|
[ E3em. |

Calibrate. ..

(] Cancel Help

:

To add a conveyor, click the Add button. The following dialog will appear.

Add New Conveyor ;:: x|

Conwveyar #: 1

Marne: IMain Corweyol
Bobot #: I 1 b I
Encoder #: I 1 hd l

Type: " Yision " Senzor

Yizion Sequence: IFinanvF’arts ‘I
Downstream Conveyor: INone 'I

Ok I Cancel | Help |

Enter a name for the conveyor, then specify the robot number, encoder number, and type.

If there will be another conveyor defined as a downstream conveyor, you can select it. Note that it
must already be defined.
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Configure 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.

Click the Configure button. You c

Conveyor Tracking

an also double click the conveyor.

Conveyors in current project:

E

Carweyor #

ncoder # | Robat # | Downstream # | Calibrated |+

M ane

Add... |
Delete |

Calibrate. .. |

QK. | Cancel | Help |

4. The following dialog will be displayed. Edit any one of the configuration options.

5.
6.

Configure Conveyor ﬂ

Correepor ;1

Mame:

Bobat #:

Encoder #:

Type:

Yizion Sequence: Im
Diownztream Conveyaor: Im

Upstrearn Lirit: IW
Diownstream Limit: IW

IEonv‘I
|-| vl
|-| vl

& Vizion Sensor

e
mm

o]

Cancel | Help |

Click OK to save changes.

If you changed Robot #, Encoder #, Type, or Vision Sequence, then you need to calibrate

the conveyor again.
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Vision conveyors

NOTE

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.

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 an RS170 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 must be capable of finding three calibration marks or parts. You must
use marks or parts that can be aligned with the robot end effector.

Vision conveyor calibration

Follow these steps to calibrate a vision conveyor:

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.

1. Select Tools | Conveyor Tracking.
2. Select the conveyor you want to calibrate.

3. Click the Calibrate button. The Conveyor Tracking Calibration wizard will appear.
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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.

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.

For the first wizard step, place two parts on the conveyor as shown in the wizard
instruction picture so that they are within the search areas for each of the parts in the
vision calibration sequence.

Conveyor Tracking Calibration x|

Inslluclinns] Wigion I

Took: |° =l A |0 =l

T
- ESEE
_\L:‘Z! 'I:I -=—— Part Flow il j ll

Part 1 \7 Conveyor

Wision Search Area

~JogDistance——————————————————————
Alom) Y [om]  Zfmm] " Continous

10 0 [ 10 & Llong

Ulfdegl Videal ‘ideal ¢ Medium

1. Place two parts in vision search area as shown

2. Click Teach. 10 £ Shat
i~ Fiee Axes
- an TR Free Al
iz ™4 Lock &1l
Part Flow Diection: ~ © LefttoRight @ HighiiaTef Fobot Control |

Place 2 parts in camera field of view and click Teach |

e | Carcel | wisk | e | Tesch | Erish |

The vision calibration sequence must find both parts. When using a simple sequence that
uses one object for each part, the first object of the sequence must be taught by the robot
as part 1. The second object of the sequence must be taught by the robot as part 2.

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 Corr0O1, which locates Part 1. Object 2
is Corr02, which locates Part 2.

-

Step Object Type

1 Caon01 Carrelation
Vision Search Are - 2 Conl2 Correlation
Part 2 47
|
D\E{ '

Conveyor/ Part 1

Part Flow ——=

If the vision sequence used to locate the parts is more complex, then the last two objects
of the sequence must have the location for parts 1 and 2. The object that finds part 1 must
be the second to last object. The object that finds part 2 must be the last object. For
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example, the following sequence uses two Point objects for the locations of part 1 and
part 2. Step 5 locates part 1 and step 6 locates part 2.

Step Object Type Description
1 Corr01 Correlation Locates feature on part 1
2 FrameO1 | Frame Single point frame using Corr01 as origin
3 Corr02 Correlation Locates feature on part 2
4 Frame02 | Frame Single point frame using Corr02 as origin
5 Point01 Point Point in FrameO1 that locates part 1.
6 Point02 Point Point in Frame02 that locates part 2.

The last two steps of the sequence should correspond with the locations of Part 1 and Part
2. Click the Vision tab to see live video. The camera orientation may not be the same as
the picture. 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.

5. Move the conveyor by hand until both parts are within reach of the robot. Do not move
the parts, only the conveyor. Move the robot end effector to the pick position for Part 1,
as shown in the instruction picture. Click the Teach button.

Conveyor Tracking Calibration

Instructions | Vision |

Part Flow Directian:

/— “ision Search Area

L4

oo ~—— Part Flow

/

Part 1

\ Conveyar

1. Move conveyor until both parts are within reach of robot.

2 Move robot end effectar to pick position for part 1

3. Click Teach

© Left to Right
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ST
L
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o =
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[T [ sho

- Free Axes

|l "3 Free All
I (= I~ J4 Lock &1l
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Teach part 1 position

Help

Cancel << Back
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6. Move the robot end effector to the pick position for Part 2, as shown in the instruction
picture. Click the Teach button.

X

Conveyor Tracking Calibration
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7. Now move or place the part at the upstream limit. The upstream limit marks the
beginning of the area where the robot will pick up parts. Move the robot end effector
above the part. In this step, only the robot X coordinate is used, so Y and Z are not
critical. Click the Teach button.

Conveyor Tracking Calibration
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8. Now move the conveyor so the part is now at the downstream limit. Do not move the part,
only the conveyor. The downstream limit marks the end of the area where the robot will
pick up parts. Move the robot end effector to the part pick position. Click the Teach

button.
Conveyor Tracking Calibration x|
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9. 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. Move the robot end effector to the
part pick position. Click the Teach button.

Conveyor Tracking Calibration x|
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10. The calibration complete picture will be displayed. Click the Finish button.

Conveyor Tracking Calibration
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Vision conveyor programming

Typically, two tasks are used to operate a vision conveyor. One task find parts with the vision
system and adds them to the conveyor queue. The other task checks for parts in the conveyor
queue that are in the pickup area. When a part is in the pickup area, the robot is commanded to
pick up the part and place it.

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.

Function main
Xgt ScanConveyorNonStrobed
Xgt PickParts

Fend

Function ScanConveyorNonStrobed
Integer i, numFound
Real x, y, u
Boolean found
Do
Cnv_Trigger 1
VRun FindParts
VGet FindParts.Parts.NumberFound, numFound
For i = 1 to numFound
VGet FindParts.Parts.CameraXYU(i), found, x, y, u
Cnv_QueAdd 1, Cnv_Point (1, x, y)
Next i
Wait .1
Loop
Fend

Function ScanConveyorStrobed
Integer i, numFound, state
Real x, vy, u
Boolean found
Do
VRun FindParts
Do
VGet FindParts.AcquireState, state
Loop Until state = 3
VGet FindParts.Parts.NumberFound, numFound
For i = 1 to numFound
VGet FindParts.Parts.CameraXYU(i), found, x, y, u
Cnv_QueAdd 1, Cnv_Point (1, x, y)
Next i
Wait .1
Loop
Fend

Function PickParts

Do
Do While Cnv_QueLen (1, CNV_QUELEN DOWNSTREAM) > 0
Cnv_QueRemove 1, O
Loop
If Cnv_QueLen(l, CNV_QUELEN_PICKUPAREA) > 0 Then
Jump Cnv_QueGet (1)
On gripper
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Wait .1
Jump place
Off gripper

Wait .1
Cnv_QueRemove 1, O
EndIf
Loop

Fend
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Sensor conveyors

Sensor conveyor calibration

Follow these steps to calibrate a sensor conveyor:

NOTE

V=
1.
2
3.
4
5.
6.

Select Tools | Conveyor Tracking.

Select the conveyor you want to calibrate.

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.

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.

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.

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
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7. Move the conveyor by hand until the part is within reach of the robot. Do not move the
part itself, only the conveyor. Move the robot end effector to the part pick up position.
Click the Teach button
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8. Now move or place the part at the upstream limit. The upstream limit marks the
beginning of the area where the robot will pick up parts. Move the robot end effector to
the part pick position. Click the Teach button.
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9. Now move or place the part at the downstream limit. The upstream limit marks the end
of the area where the robot will pick up parts. Move the robot end effector to the part
pick position. Click the Teach button.
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10. 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. Move the robot end effector to the

part pick position. Click the Teach button.
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11. The calibration complete picture will be displayed. Click the Finish button.
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Sensor conveyor programming

Typically, two tasks are used to operate a sensor conveyor. One task wait for a part to trip the
sensor and add it to the conveyor queue. The other task checks for parts in the conveyor queue
that are in the pickup area. When a part is in the pickup area, the robot is commanded to pick up
the part and place it.

Function main
Xgt ScanConveyor
Xgt PickParts
Fend

Function ScanConveyor
Do
Wait Sw(sensor) = On
Cnv_Trigger 1
Cnv_QueAdd 1, Cnv_Point (1, 0, 0)
Wait Sw(sensor) = Off
Loop
Fend

Function PickParts

Do

Do While Cnv_QueLen (1, CNV_QUELEN DOWNSTREAM) > 0
Cnv_QueRemove 1, O

Loop

If Cnv_QuelLen(l, CNV_QUELEN PICKUPAREA) > 0 Then
Jump Cnv_QueGet (1)
On gripper
Wait .1
Jump place
Off gripper

Wait .1
Cnv_QueRemove 1, O
EndIf
Loop

Fend
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Multiple conveyors and robots

EPSON RC+ supports multiple logical conveyors and robots. You can use multiple robots on one
conveyor, or multiple robots with multiple conveyors. For example, using two robots on one
physical conveyor, you can create a logical conveyor for each robot. Parts that are not picked up
by the first robot can be picked up by the second robot.

Robot 2

Upstream conveyor
Upstream limit Downstream limit

—_——

O 0O lln .

VG

O

Vision
search area

Upstream limit Downstream limit
Downstream conveyor

QOO0
Q0O

Robot 1

To pick up the same parts with multiple robots

When both robots are handling the same type of parts, you will want to move the parts in the
conveyor 1 downstream to the conveyor 2 upstream. This allows parts that were not picked up by
robot 1 to be picked up by robot 2.

In this example, we will use two robots on one conveyor.
Configure a conveyor for each robot: conveyor 1 for robot 1 and conveyor 2 for robot 2.
Set the downstream conveyor for conveyor 1 to 2.

In the processing code for robot 1, use Cnv_QueMove to move parts in conveyor 1 downstream
area to conveyor 2 upstream area:

If Cnv_QuelLen(l, CNV_QUELEN DOWNSTREAM) > 0 Then
Cnv QueMove 1

EndIf
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To pick up different part types with multiple robots

When both robots are handling different types of parts, you can create a conveyor for each robot.
When the vision system finds parts, it adds the part positions to the correct queue, depending on
the part type.

Abort tracking

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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Overview

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.

Outside Fixed Tool

The ECP option supports the following:
e ECP definition by ECPSet statement and selection by ECP statement

e ECP motion commands (additional functions of Move, Arc3, Curve and CVMove
commands)

e Teaching with ECP jogging

This option is available for SCARA, Cartesian and 6-Axis robots. Also, it can be used with multi-
robot systems.

Up to 15 ECP coordinate systems can be defined.
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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 the ECP

The ECP (external control point) is 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.l
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.

ECPSet 1,P0 :U(0) :V(0) :W(0) 'Defines ECP No.1

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.
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2. Teaching

Teach the point data while moving the robot arm holding the actual part. In this section, the part is
assumed a rectangular solid and the arm is moved straight so that it touches one side of the part to
the ECP specified in the former section /. Setting the ECP.

For details of teaching, refer to the section Jog and Teach Command (Tools Menu) in the chapter
The EPSON RC+ GUL

2-1 Teaching the motion start point

Move the arm to the motion start point and teach it as P1.

NOTE ECP Jog Motion:

The ECP jog motion is added to available jog motions for teaching besides Joint, World, and Tool
jog motions.

The ECP jog motion is based on the selected ECP coordinate systems.

3. Executing Motion
To move the arm with ECP motion, add an “ECP” parameter to a motion command.
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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Installing EPSON RC+ Options

When you purchase options with your system, the options are already installed on your system.
However, you can enable additional options on site.

The EPSON RC+ system uses a software key on the PC parallel port to enable options on the

system.

To see what options are enabled on your system, select Setup | Options. The following dialog will
be displayed, showing which options are enabled.

Options

Optiong Key Code: |70EZ CSEC BOFI ISBE IALY EBEDH

Option ey Option Option | *

Enabled | Enabled | Achive |
B | SPEL Runtime Drivers | 'es v Tes
Wigion Guide Ves o2l Tes
VB Guide Yes W |Ves
Etheret [/0 Ves v Tes
Farce Sensing Ve v Yes
Secuty ez cal Tes
Code Reading Vs M |es
Coreeepor Tracking ez cal Tes

Enable Key | QK I Cancel Help

Description

Key Enabled  Indicates that the software key has been enabled for the option.

Option Enabled Allows you to temporarily disable an option.

Option Active Indicates that the option is functioning. This field could say No if there was

trouble at start up (for example, the option was not installed, or a file was
missing.).

To enable an option on site

1
2
3.
4

Write down the Options Key Code from the Options dialog.
Call your distributor to purchase the option.
You will receive a code to enable the option from your distributor.

Select the option to enable on the grid, and then click the Enable button.
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5. Enter in the code you received from your distributor.

Enable Option x|

nter code to enable Security:

E
!

Ok I Cancel

Enabling an option

When adding the following options, you must also install the software from the EPSON RC+

Installation CD.

Vision Guide

VB Guide

Force Sensing
Security

Conveyor Tracking
Ethernet I/O
Fieldbus 1/0

PG Motion System

See Getting Started for instructions on running the installation. Be sure to check the option(s) you

have enabled.

To temporarily disable an option

Use the Option Enabled check box to enable/disable an option. This is useful for using a software
key on another system where an option's hardware is not installed.

262

EPSON RC+ Ver.4.2 User's Guide Rev.2



Software License Agreement

THIS IS A CONTRACT. CAREFULLY READ ALL THE TERMS AND
CONDITIONS CONTAINED IN THIS AGREEMENT. INSTALLING THE
SOFTWARE (EPSON RC+) 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+ SOFTWARE.

LICENSE

SEIKO EPSON CORPORATION (the "Licenser") hereby grants to you (the "Licensee")
a non-exclusive and transferable right to use the EPSON RC+ 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.
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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.

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.
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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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Configure the PC Control Unit

NOTE

Follow these instructions to setup the PC Control Unit for use with the SPEL Runtime Drivers and
RC520 Drive Units. Normally, this is already done at the factory before shipment. However,
you may also need to replace the hard disk.

You should always use the PC Control Unit that was purchased from EPSON. It was specifically
configured and tested to meet UL, CE mark, performance, and safety requirements.

Set IRQ 5 and IRQ 10 in the PC BIOS to ISA (not PCI/ISA). This reserves IRQ 5 for the
optional devices such as the OP500RC pendant and IRQ 10 for the first MIB board. For
the RC420 controller, set IRQ 5, IRQ10 and IRQ11 in the PC BIOS to ISA (not PCI/ISA).
This reserves IRQ11 for COM4.

Install Windows. During installation, format the entire hard disk. Create one NTFS
partition and install in the default C:AWINDOWS directory.

Install the latest Windows service pack that has been tested with EPSON RC+. See the
readme.txt file on the CD for information.

When using a network, install the LAN driver. Refer to /nstalling LAN Driver in the
appendix.

Update the graphic driver and setup the graphic accelerator. Refer to Updating Graphic
Driver and Setting Graphic Accelerator in the appendix.

Set time, date, and screen resolution. Refer to the appropriate sections in this appendix.

If an optional device is being used, such as the OPS00RC pendant, then refer to Installing
Option Device Port COM3 in this appendix.

Install EPSON RC+. Refer to Installing EPSON RC+ Software in this appendix.

Reserve memory, IRQ, and port addresses for the hardware you are using by using the
Windows Add New Hardware wizard in the Control Panel. See the section Reserving
Hardware Resources later in this appendix.
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Installing EPSON RC+ Software

The EPSON RC+ software comes preinstalled at the factory, so software installation is not
required. However, in the future you may want to install a version upgrade or an option that was
not previously installed. All software for EPSON RC+ is provided on one CD that ships with the

NOTE

system.

If you are upgrading from a previous version, you should execute MKVER from Tools |
Maintenance to back up robot configurations (as a precaution). Then install the new version
without uninstalling the previous version.

To install a new version:

1.

2
3.
4

5.

Insert the EPSON RC+ Setup CD in the CD drive.
Follow the instructions provided on the screen for entering your name and company.
Select which drive to install EPSON RC+.

You will then be prompted to select which options to install. If you are upgrading, the
settings from the previous configuration will be shown.

EPSON RC + Setup

Select Options
Select the options vou want to install

Select the options pou want ta install, clear the options vou do not want to install. Click Mext
to cottinue.

v Install SPEL Runtime Drivers [ Install Farce Sensing
IV Install Wision Guide [ Install Security
V¥ Install VE Guide [ Install Coreeeyor Tracking

[T Inztall PG Maotion Spstemn

|mstalShield

< Back | Mest > I Cancel |

If you are installing Vision Guide, you will be prompted to select the Vision System type.

EPSON RC+ Setup

Select Yision System Type

Mote: The VG4 zystem can only use images from disk [no ive video). Use WGEA when you
want o use Yision Guide without a wigion board.

(O Meteor?
(O Metear2/MC
O VG4

[ < Back H Mest » ][ Cancel

6. After files are installed, you must restart the system.
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Adding / Removing Options

You can add or remove options by running Add / Remove Programs from the Windows Control
Panel or by running the setup program again from the CD.

ﬁ"ﬂ Add/Remove Programs ;lglil

Currently installed programs:; Sork by:l Marne - I
[} Adobe Acrobat 5.0 Size 15.9MB =~

i EPSON RC+ 3.0

Changef/Remove

Iomega App Services Size 10.0ME
Iomega HotBurn Size 1.18ME
IomegaiWare Size 9.45ME
ﬂ LiveReq (Symantec Corporation) Size 1.98ME LI

Close |

The following dialog will be displayed.

EPSON RC+ Setup |

Welcome

todify, repair. or remove the program.

Welcome to the EPSOMN RC+ Setup Maintenance program. This program lets you modify the
current installation. Click one of the options belaw.

OF

Select new pragram components to add or zelect currently installed
components to remove,

" Repair
ﬁ Fieinztall all pragram components installed by the previous setup.

= Remove

@ Femove all installad components.

IrnstallEhield

< Back | Mest » I Cancel

Select Modify, then click Next.
Check or uncheck the options you want to add/remove.

Follow the remaining instructions to make the modifications.
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Reserving Hardware Resources

After Windows has been installed for the first time, you must reserve resources for the hardware
you will be using on your system. When configured at the factory, this is already preformed.

When using ISA board (MIB or expansion I/O board) for the system, you must reserve the
resource of each ISA board. The table below shows the resource names that correspond with the

boards installed.

Board Resource Name

MIB 1-3

SPEL RESOURCEMIB 1 -3

Expansion I/O SPEL RESOURCEIO 1 -10

NOTE When using RC420, make sure to reserve “SPEL RESOURCE Hardware Monitor” resource in

@ addition to the resource above.

Follow these steps to reserve resources for each ISA board used on the system:

A o e

Open

the Control Panel and select Switch to Classic View.

Double click Add hardware.

Click

Select Yes, I have already connected the hardware, then click Next.

Next on Add Hardware Wizard dialog.

Select Add a new hardware device, then click Next.

Add/Remove Hardware Wizard

Choose a Hardware Device

which hardweare device do you want to troubleshoot? @

The fallowing hardware iz already installed on wour cormputer. If pau are having problerms
with one of these devices, select the device, and then click Mext.

If pou are attempting to add a device and it iz not shown below, select Add a new
device, and then click Mext.

Devites _ |=]

TS BB
ACPI Fixed Feature Button
Programmable interrupt contraller
Spstem timer

EIS4 direct memorny access controller

5 Standard 1014102 pu ar Micmsnft Nahral PS22 Kashnard ﬂ

< Back I Mest » I Cancel |
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6. Select Install the hardware that I manually select from a list, then click Next.

Add/Remove Hardware Wizard

Find New Hardware
Windows can alzo detect hardware that iz not Plug and Play compatible.,

Wwhen Windows detects new hardware, it checks the cunent settings for the device
and inztalls the comect driver.

Do you want Windows to search for your nevs hardwarne?

" ez, search for new hardware

& o T want to select the hardware from, 2 st

< Back I Mest » I Cancel |

7. Select Show All Devices, then click Next.

Add Hardware Wizard

From the list below. select the type of hardware you are installing

If pou do niot 2ee the hardware categary you want, click Show All Devices.

Carnmon hardware types:

2

'§ Display adapters

ZYIDE ATAATAPI cantrallers

& IEEE 1394 Bus host controllers —
38 Imanging devices

,Ei Infrared devices

B8 Matrox Imaging &dapter

L Modems
ST b dhiarark carisl adantars

I

< Back ” Mest » ][ Cancel

8. Click Have disk... button.
9. Enter target path for the spel.inf file. Normally this is c:\EpsonRc\spel. Then click OK.
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NOTE

10. Select a hardware item from the list, e.g. SPEL RESOURCE MIB 1, then click Next.

Add/Remove Hardware Wizard

Select a Device Driver o
Wwhich driver do vou want to install for thiz device?

: Select the manufacturer and model of pour hardware device and then click Mest. [f pou
have a dizk that contains the driver pou want to install, click Have Disk.

Miodels:
SPEL RESOURCE IO & d
SPEL RESOURCE IO 7
SPEL RESOURCE IO & |

SPEL RESOURCE 10 9

SPEL RESOLIRCE MIE 1
SPEL RESOURCE MIE 2
SPFI RESNIIRCE MIR 3

Have Disk. .. |

< Back I Mest » I Cancel |

When reserving “SPEL RESOURCE Hardware Monitor” resource for RC420, select SPEL
RESOURCE Hardware Monitor, then click Next.

11. Click the Next button in the wizard dialog to finish the installation. Do not reboot at this
time if you have more resources to reserve.

12. Repeat for additional hardware items.

13. When finished, reboot the system.
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Turn off automatic restart after system failure

By default, Windows will automatically restart after a system fatal error has occurred. This makes
it difficult to know what error has occurred if the system cannot be restarted. By disabling
automatic restart, the fatal error will remain on the display until the system is manually restarted.

Perform these steps to disable automatic restart after system failure:

1.
2.

3.

Open the Control Panel and select Switch to Classic View.

Double-click the System icon.

Start Meru

£ Control Panel =101 =]
| Bie Edt vew Favortes Tods bl | A
| Geack ~ (3 - (F | S seanch () Folders | [T~
| Agdress [ 3 contral Parel ] Be
% o4 &8 ¢
Controd Pane| $ i E Lm I‘S'
Aooaisbity  Add Hardhears Al o Admiristrative Adobe Camma AudoHD
3 Switch bo Cabagory View Coptians REfi.. Tocls
See Also & E@ o ﬁ % el
dugod=sk Pk Aotodsck  Dsts snd Time  Disc Dstsctor Dasplay Fold=r Opticres
-‘ findows Uipdate Shyle Mansger  Plokber. ..
) Help and Support Fl - a8
Forts Garmne Irkerret Jova Plugin Keyhoard il
Controllers Dptiors
o o ]
@ L 4 L &
Mt Heterk Phone and - Power Opbions  Printees and  QuickTime
Connections  Modem .., Fazics
° B 9 9 & D
Regionagland  Scamers end  Schedulsd  Sounds and Speech Symantet
Language .., Camaras Tasks Ao Devicas Lived it
Swskem Taskber erd  User Socounts

Click the Advanced tab, then click the Settings... button in the Startup and Recovery

group.

System Properlies =]
SystemAestore | Automalic Updates Femate |
Gened ; Computer Hame | Hadwaie Advanced

‘o st be logged on as an Adminizbiastor to make mast of these changes.

- Performance
“Wizteal alfiacts, procezsor schadulirg, mamony wade, and vilual memony

LUzt Frofiles
Desktop seflings ielated b pow logon

E!Hirml
SEUIMI

— Startup and Recoveny
Swabam #artup, syztem falire, and dabugging infonmation

Enviopment Variables | EparRepoting |
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4. Uncheck the Automatically restart check box in the System failure group.

Starbup and Recovery 2%
- System starkup
Drafaiil operating syskam:
|"Microsaft Windaws P Professional [fastdetect |

[% Time to display st of cperating syshams: IJI:I E saconds
¥ Time to display recovery options when needed: |30 = seconds

T et Lhe skarktup eptians file manusly, dick Edit. Edi:

 Syatemn Failire
[+ “Wirice an evert to the system log

[Smal esnary dump (54 KB) El

Simall durp direchory:
[ #e3ystemmoat L\ Minidump

¥ | Cveririte amexisdng e

(e I Cancel
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Installing LAN Driver

NOTE When using a network, make sure to install the LAN driver.
& When using a TCP/IP communication, make sure to install the LAN driver.

Follow these instructions to install the LAN driver.
1. Insert the driver disk (DRIVERS CD-ROM Ver.1.10) to the CD-ROM drive.
2. Open the Control Panel and select Switch to Classic View.

3. Double-click the System icon.

B Control Panel

File Edit Wiew Favorites Tools  Help

'\_) Back -\_) l.ﬁ p Search H_:‘ Folders v

#ddress |[JF Contral Panel V| Go

E" Control Panel kS G’ %; @ ‘E‘iﬁ “ 9

Accessibility  Add Hardware Add or Administrative  Automatic  Date and Time
Ba Swikch bo Category Wiew Options Remov. .. Tools Updates
See Also @ [ ’5 E g

Display Falder Options Faonts Game Inkernet Kevboard
“ Windows Update Controllers Options
(7] Help and Support Qf“i' = .'_.- \
IMouse Metwork,  Metwork Setup Phone and  Power Options  Prinkers and
Conneckions Wizard Maderm ... Faxes
T ) =
@ 2 9 ¢ 9
Regional and  Scanners and  Scheduled Security Sounds and Speech
Language ... Cameras Tasks Zenker Audio Devices
P A 82 e
Sysken Taskbar and  User Accounts  ‘Windows Wireless
Start Menu Firewall  Metwork Set...

4. Select the Hardware tab and click Device Manager in the Device Manager group.

System Properties

Swpstem Restore || Automatic Updates || Remate |

‘ General || Computer Mame |

Device Manager

The Device Manager lists all the hardware devices installed
= on your computer. Use the Device Manager to change the

properties of any device.
>
Drivers

@ Diriver Signing lets you make sure that installed drivers are
A campatible with Windows. Windows Update lets you set up
how Windows connects to \Windows Update for drivers.

[ Driver Signing ] [ Windows Update

Hardware Profiles

Hardware profiles provide a way for you to set up and store
different hardware configurations

Hardware Prafiles

Apply
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5.

v 0 =2 o

Right-click on the Ethernet Controller icon in the Other devices.

<=z Device Manager

File Action  Wiew Help

Enfil="

] g 01-30001
+- 1 Camputer
+age Disk drives
@ Display adapters
Lih DYDJCD-ROM drives
= Floppy disk controllers
_5 Floppy disk drives
=% IDE ATAJATAPT controllers
“z» Keyboards
"y Mice and other pointing devices
& Monitors

U1 [] [] ] []H

y Sound, video and game contrallers

5
5

*- ¢ System devices

+ % Univversal Serial Bus controllers

Click Update Driver ....

Select No, not this time in the Hardware Update Wizard, then click Next.
Select Install from a list or specific location, then click Next.

Select Don’t search. I will choose the driver to install., then click Next.

Hardware Update Wizard
Please choose your search and installation opltions. .E§

() Search for the best driver in these locations.

Use the check bores below ta limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

() Don't search, | will choose the driver o inst:

Chonse this opfion o zelect the device diiver from a list. “windows does nat gquarantee that
the driver pou choose will be the best match far your hardware.

< Back ” Meut » ][ Cancel
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10. Select Network adapters, then click Next.

Add Hardware Wizand
From the list below, select the type of hardware you are installing .§

If you do nat see the hardware categary you want, click Show All Devices.

Comman hardware types:

Z)IDE ATAMTAP! controllers ~
& |EEE 1394 Bus host controllers
38 Imaging devices
,.@ Infrared devices
E., Modems L
& BrACIA danbare )
[ < Back ” Mext » ] [ Cancel

11. Click Have disk... button.

Found New Hardware Wizard
Select Network Adapter o
‘wihich network. adapter do pou want ta install?

Click the Network Adapter that matches your hardware, then click OF. If pou have an
installation disk for this component, click Have Disk.

I anufacturer A | Metwork Adapter:
5k ACER MIC-E534 PROA 00+ with Alert On LAN 2

E“.Tpag 5 ACER NIC-553% PRO 00+ with WOL

ujitsu Siemens ] e . -
Hewlett Packard 5% ACER TB2L158 PRO/100+ with Alert Dn LAN 2
IBM v

[ This driver is digitally signed. Have Disk....
Tell me whwy driver signing is important

[ < Back ” Mest =

I[ Cancel ]

12. Enter or browse for the target path for the Net5S9ER.INF file located in

NOTE
id Make sure to specify the file for Windows XP.

D:ASPI 6941\LAN\82559ER\WinXP. Then click OK.

13. Click Next on Found New Hardware Wizard dialog.

Found New Hardware Wizard
Select Network Adapter i
“wihich network. adapter do pou want to install?

Click the Netwark Adapter that matches your hardware, then click OF. If you have an
ingtallation digk, for thiz component, click Hawve Digk.

Show compatible hardware

MNetwork Adapter:
Intel(Fi] 8255<ER PCI Adapter

& Thiz driver iz not digitally signed! ( Havwe Disk. >
Tell e why driver signing is important
<Back |} Mext> [ Cancel ]
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14. Click Continue Anyway.

Hardware Installation

L] The zaftware you are installing for this hardware:
L
Intel[R] 8265-ER PCl Adapter

has not pagsed Windows Logo testing to verify its compatibility

with ‘Windows =P, [Tel me why this testing iz impartant. |

Continuing your i llation of this soft may impair
or destabilize the correct operation of your system
either immediately or in the future. Microsoft striongly
recommends that you stop this installation now and

tact the h vendor for soft that has
passed Windows Logo testing.

@ua»ﬁwwa}l ] E)ﬁTDF'Inslallal\Un |

15. Click Finish and finish the installation.
16. Remove the driver disk (DRIVERS CD-ROM Ver.1.10) from the CD-ROM driver.

17. Reboot the system when prompted.
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Updating Graphic Driver and Setting Graphic

Accelerator

NOTE

&

Make sure to update the graphic driver and setup the graphic accelerator. If the setup is
not proper, real time command over run error may occur.

Follow these instructions to update the graphic driver.

1. Insert the driver disk (DRIVERS CD-ROM Ver.1.10) to the CD-ROM drive.

2. Open the Control Panel and select Switch to Classic View.

3. Double-click the System icon.

B Control Panel

File Edit ‘“iew Favorites Tools Help
'\_) Back -d l@ p Search H__" Falders -
aAddress |[JF Control Panel v| e
= a ) e
v t ¥ D W 9 ¥
E’ Control Panel S — L
Accessibility  Add Hardware Add or Administrative  Automatic  Date and Time
Bw Swikch bo Category Wiew Options Remov,.. Tools Updates
= A .
See Also @ [ ﬂ i g
Display Folder Options Fonts Game Inkernet Kevboard
‘ wWindows Update Controllers Options
(7] Help and Support Ay = T
H @ % b % G
Mouse Metwork  Mebtwork Setup  Phone and  Power Options  Printers and
Connections Wizard Moderm ... Faxes
= - =
9 T 2 @ X )
Regional and  Scanners and  Scheduled Security Sounds and Speech
Language ... Zameras Tasks Zenker Audio Devices
O
Syshbel Taskbar and  User Accounts  Windows iireless
Start Menu Firewall  Metwork Set...

4. Select the Hardware tab and click Device Manager in the Device Manager group.

System Properties

‘ Spstem Restoe || Automatic Updates |l Fiemote |
H

Computer Hame e Advanced

fi}

‘ General ||

Device Manager

The Device Manager listz all the hardware devices installed
= an your computer. Use the Device Manager to change the

propetties of any device.

Drrivers

Drriver Signing lets you make sure that installed drivers are
compatible with Windows. “Windows Update lets you set up
haw Windows connects to 'Windows Update for drivers.

J{

[ Diriver Signing ‘Windows |pdate

Hardware Profiles

2

Hardware profiles provide a way for you to et up and store
different hardware configurations.

Hardware Profiles

Apply
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5.

Y =N

Right-click on the Silicon Motion Lynx3DM icon in the Display adapters.

£ Device Manager

File Action “iew Help

HEESE R A=Ra

2, 01-50002
+- 1 Camputer
+- g Disk drives

+ «A £
+ Floppy disk controllers

+ 5 Floppy disk drives

+-{=% IDE ATAJATART controllers

+| = keyboards

+- 7" Mice and other pointing devices

+ g Monitars

+|- EE Mebwork adapters

- ¥ Ports (COM&LPT)

+ 9,, Sound, video and game controllers
¥

¥

¢ System devices
Uriversal Serial Bus controllers

Click Update Driver ....

Select No, not this time in the Hardware Update Wizard, then click Next.

Select Install from a list or specific location, then click Next.

Select Don’t search. I will choose the driver to install., then click Next.

Hardware Update Wizard

Please choose your search and installation options.

() Search for the best driver in these locations

®iDon't search, | wil chonse the driver o install:

Choose this option 1o seiect the device

Use the check boses below to limit or expand the default search, which includes local
pathz and removable media. The best driver found will be installed.

driver from a list. Windows does nat guarantee that
the driver you choose will be the best match for your hardware.

< Back ”

Mest > ][ Cancel
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10. Click Have disk... button.
Select the device driver you want to install for this hardware._ .

Select the manufacturer and model of pour hardware device and then click Mest. If you
have a disk that containg the driver pou want ta instal, click Have Disk.

S haw compatible hardware

Model

y Thiz driver iz digitally signed.
Tell me vhy driver signing iz important ——
[ < Back H Hext > ] [ Cancel ]

11. Enter or browse for the target path for the smisetup.inf file located in
NOTE D:\SPI_6941\Video\Lynx3DM\WinXP. Then click OK.

& Make sure to specify the file for Windows XP.
12. Click Next on Hardware Update Wizard dialog.

Hardware Update Wizard
Select the device driver you want to install for this hardware. .

Select the manufacturer and madel of vour hardware device and then click Mext. If you
have a dizk that contains the driver pou want to install, click Have Disk.

Show compatible hardware

Model
:-J Silicon kotion Lyrs300
5 silicon Motion Lyrw3Dht

3} Thig driver iz digitally signed.

Tel me why driver signhing is important

[ <Eack( [[ Hewt> [) Cancel ]

13. Click Finish in the wizard and finish the installation.
14. Remove the driver disk (DRIVERS CD-ROM Ver.1.10) from the CD-ROM driver.
15. Reboot the system when prompted.

The graphic driver has been updated.
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Execute the following procedure to setup the graphic accelerator.
16. Open the Control Panel.
17. Double-click the Display icon.

B Control Panel |:||E £|
File Edit View Favorites Tools  Help #
Q Back -J L‘E p Search H;‘ Faolders v
address | [ Contral Panel V| Go

€
&

_E’ Control Panel 6 g @ @

Accessibility  Add Hardware Add ar Adrinistrakive  Automatic  Date and Time
Bv Switch ko Category View Ciptions Remavy... Taols Updates

Folder Options Fonts Internet Kevboard

Conkrollers Opions
=
e,s Q =

Mekwork  Metwork Setup  Phone and  Power Options  Prinkers and

See Also

[l
m?g
&

o

& indows Update
7)) Help and Support

v
&

Connections Wizard Moderm ... Faxes
i - A =
Regional and  Scanmers and  Scheduled Security Sounds and Speech
Language ... Cameras Tasks Center Audio Devices
P A 2 @& 4
System Taskbar and  User Accounts  Windows ‘Wireless
Skart Menu Firewall Metwork Set...

18. The Display Properties dialog box will appear. Select the Settings tab.

Display Properties ‘

| Themes | Desktop || Sereen Saver | Appearance | Seftings ]

Display:
[Multiple Monitorz] on Silicon Motion Lpn=30
Sereen rezolution Lalor quality
Less | 1 ——— | Mo Medium (16 bii v
500 by 600 pivels | BN e

[lroublashool... ﬂ Advanced ] )

Apply

19. Change the resolution to [800 by 600 pixels] or higher by dragging the slider in [Screen
area).

20. Change the Color to [High Color (16 bit)] in [Colors].
21. Click the Advanced button.

22. The (Multiple Monitors) and Silicon Motion Lynx3DM Properties dialog box will
appear. Select the Troubleshooting tab.
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23. Change the hardware acceleration to “Disable all but basic accelerations” by dragging the
slider in [Hardware acceleration].

(Multiple Monitors) and Silicon Motion Lynx3DM Prop... : Bl

General | Adapter | Monitor | Troubleshaot |Enlnr kM anagement

. Avre you having problems with your graphics hardware? Thess
settings can help you troubleshoot display-related problems.

Hardware acceleration

M anually contral the level of acceleration and performance supplied by
your graphics hardware. Use the Dizplay Troubleshooter to assist you in
making the change.

Hardware acceleration: Mo Full

Dizable all but basic accelerations. Use this zetiing to corect more
severe problems.

Enable write combining

24. Click the OK button.

25. Click the OK button in the Display Properties dialog box to save changes. If you are
asked to restart Windows, do so now.
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Setting Time and Date

Follow these instructions to set time and date for your system.

1. Open the Control Panel and select Switch to Classic View.

2. Double-click the Date/Time icon.

1 Control Panel ] 3
J File Edit Wiew Favorites Tools Help |
J 4=Eack -~ = - ‘ Qisearch [ Folders  CHistory ‘ Be o x @ ‘ -
Jngdrass I@ Contral Panel j PG
=¥ " J— pp— r
3 = ]
e Accessibility  AddiRemove  AddfRemowe  Administrative
Control Panel Options Hatdware Programs Toals
[
Date/Time A o
Sets the date, time, and time zone =
Far your computer Display Folder Options Fonts izame Internet
Controllers Options
‘Windows Update
winddows 2000 Suppart @ %‘) B&
Keyboard Mouse Metwaork and  Phone and  Pawer Options
Dial-up Co... Modem ...
® a 4=
iy
Printers Regional  Scanners and  Scheduled  Sounds and
Options Camneras Tasks Multimedia
System Users and
Passwords
|Sets the date, time, and time zone For your computer | |@‘ Iy Computer v

3. Click the arrow at the right of the combo box in the Time Zone panel. Select the
appropriate time zone from the combo box.

Date/Time Properties

Date & Time  Time Zone |

21

{iEaMT-07:00) Arizona

(EMT-06:00) Central America
(GEMT-06:00) Central Time (U3 & Canada)
(EMT-06:00) Mexico City

(GEMT-06:00) Saskatchewsan

(EMT-05:00) Bogaka, Lima, Quito
{iaMT-05:00) Eastern Time (US & Canada)
(EMT-05:00) Indiana (East)

{iaMT-04:00) Atlantic Time {Canada)
(GEMT-04:00) Caracas, La Paz
{iEMT-04,00) Santiago

(GEMT-03:30) Newfoundland

(iEMT-03:00) Brasilia

I(GMT—DS:DD) Pacific Time (U5 & Canada); Tijuana
[GMT- Pacific Time niadal; Tijuana

(GEMT-07:00) Mounkain Time (U5 & Canada)

v automatically adjust clock for daylight saving changes

D

Cancel Apply

4. Click the Date & Time panel.
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5. Enter the month, year, and date in the Date group box. Enter the correct time in the Time
group box.

Date;/Time Properties 21|

Dake & Time | Time Zone |

—Dake — Time

1 2 3 4 5 & 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
B 23 24 25 26 7 28
930

Current time zone: Pacific Davlight Time

J O ] Cancel Appl

6. Click OK to save changes.
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Setting Screen Resolution

Follow these instructions to set the screen resolution for your system.
1. Open the Control Panel and select Switch to Classic View.
2. Double-click the Display icon.

B3 Control Panel 18 =]

J File Edit Wiew Favorites Tools  Help |

J 4mback r = - | Qhsearch  [yFolders ¢ HHistory ‘ iz I x w ‘ =l
J Address I@ Cantrol Panel

=T

Accessibility  Add/Remove  AddfRemowve  Administrative

Control Panel Hardware Programs Toals

Date/Time Eﬁf x& % %r

Sets the date, time, and time zone

for vour computer Display Folder Options Faonts Qame Inkernet
Controllers Cptions

Wiindaws Update

o 2
Windows 2000 Support % @ - @

Keyboard Mouse Metwork and  Phonz and  Power Options
Dial-up Co... Moderm ...,
-
o <
® a 4=
N
Printers Reegional Scanmers and  Scheduled Sounds and
Options Cameras Tasks Multimedia
Syskem Users and
Passwords
‘Sets the date, time, and time 2one for your computer | |@‘ My Computer 4

3. The Display Properties dialog box will appear. Select the Settings tab.

Display Properties 2=l

Backgroundl Screen Saverl Appearancel Web I Effects Settings |

Dizplay:
[efault Monitor on Chips And Technologies BI000

Calor Screen area

[High Calor (16 bit =
EN T N

Imubleshoot...l Advanced... |

kK I Cancel | Lpply |

Change the resolution to [1024 by 768 pixels] by dragging the slider in [Screen areal].
Change the Color to [High Color (16 bit)] in [Colors].
Click the Advanced button.

Nk

The (Multiple Monitors) and Silicon Motion Lynx3DM Properties dialog box will
appear. Select the Troubleshooting tab.
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8. Change the hardware acceleration to “Disable all but basic accelerations” by dragging the
slider in [Hardware acceleration].
{Multiple Monitors) and Silicon Motion Lyn= x|

Generall Adaplerl Moritor  Troubleshooting | Color Managemenll

G Are o having problems with your graphics hardware? Theze
— zettings control how Windows uzes vour graphics hardware, They

cah help you to troubleshoaot dizplap-related problems.

r—Hardware acceleration

I anually control the level of acceleration and performance supplied by
waour graphics hardware. Uze the Dizplap Troubleshoaoter ta azzizt you in
making the change.

Hardware acceleration; Hone

Dizable all but bazic accelerations. Use this setting to comect maore
zevere problems.

Ok I Cancel | Apply |

9. Click the OK button.

10. Click the OK button in the Display Properties dialog box to save changes. If you are
asked to restart Windows, do so now.
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Installing Optional Device Port (COM3)

When an optional device is being used, such as the OPS00RC, you must configure COM3 to allow
communication with the device.

Follow these steps:

1. Ensure that IRQS is set to Legacy in the BIOS PCI configuration.
Start Windows.

Open the Control Panel and select Switch to Classic View.

Click Next on Add Hardware Wizard dialog.

2

3

4. Double-click the Add Hardware icon.

5

6. Select Yes, I have already connected the hardware, then click Next.
7

Select Add a new hardware device, then click Next.

Add/Remove Hardware Wizard

Choose a Hardware Device
Which hardware device da pou want ta troubleshoot?

The following hardware is already installed on wour computer. IF vow are having problems
with one of these devices, select the device, and then click Nest.

If wou are attempting to add a device and it iz not showvn below, select Add a new
dervice, and then click Mext.

Devies =]

ACP| Fixed Feature Button

Programmable interrupt controller

Systemn bimer

EISA direct memary acoess controller

B8 Standard 1M1 A N2-K mu o Micrsnit Natral P52 Keuhnard j

< Back I Mest » I Cancel |

8. Select Install the hardware that I manually select from a list, then click Next.

Add/Remove Hardware Wizard

Find New Hardware
Windows can alza detect hardware that is not Flug and Play compatible.

When YWindows detects new hardware, it checks the cument seftings fior the device
and inztalls the correct driver.

Do you want Windows to search for your nevs handwane?

" “es search for new hardware

& o T want to select the hardware from, 2 st

< Back I Mest » I Cancel
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9. Select Ports (COM & LPT) then click Next.

Add/Remove Hardware Wizard

Hardware Type
What type of hardware do you want to ingtall?

Select the type of hardware you want to install.

Hardware types:

=] Multi-port zenal adapters
BIE Metwirk. adapters

ﬁ-‘ HT ApmLegacy Support
CQ Other devices

R PCMCIA adapters

% LPT)
@ Prirbers
€B5051 and RAID controllers

B Crimd widan smd nsrme monbeallon

[

< Back I Mest » I

Cancel |

10. Select Communications Port, then click Next.

Add/Remove Hardware Wizard

Select a Device Dniver

Which diiver do vou want bo install for thiz device?

hawve a dizk that contains the driver pau want to install, click Hawe Dizk.

Select the manufacturer and model of your hardware device and then click Mest. If you

Marnufacturers: M odels:
Camrmunications Part
Carmpagq GSM Radio Card ECP Prirter Part
Ericzzon GC25 M ultiport Communications Port
SIG Printer Port

Tranz Digital Corporation

Have Disk. .. |

< Back I Mest » I

Cancel |

11. Click Next in the window.
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12. Click View or change resources for this hardware in the Add Hardware Wizard.

Add Hardware Wizard

%

Completing the Add Hardware Wizard

The following hardware was installed:

3 Comrmunications Fort

The software for this device iz now installed, but may nat
work. comectly.

YWindows cannot determine the settings for this device.
Caonsult the dacumentation that came with thiz device and
uze the Resource tab to zet the configuration. [Code 34)

To cloze this wizard, click Finish,

13. Click the Set Configuration Manually button.

14. Select Basic configuration 0008 from Setting based on.

Add New Hardware Wizard Properkies

Resources |

(3 Unknown D evice

Besource settings:

ed b1

Resource lype | Setting

Wl Input/Output Range
W Intenupt Request

Setting bazed on:

= Wse avtamatic setings

Conflicting device list:

?
?

LChange Setting.. |

Mo conflicts.

=l
I-]
1] I Cancel |
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15. Click on Input/Output Range and then click Change Setting.
16. Enter 0308-030F for the value and click OK

Edit Input/Output Range ﬂil

Enter the input/output range vou would like to set for this device.
Y'ou may either enter a specific range and the nearest valid range

will be autoratically zelected, or you may select a range using the
up and down anmows,

Thiz rezource 1z azzigned to the following child device(s]:

Walye: |0305 - 030F =

LCanflict infarmation

Windaws cannot determing if the setting pou have chosen
conflicts with another device.

nknown

0K I Cancel |

17. Select Interrupt Request and then click Change Setting.
18. Enter 05 for the value and click OK.

Edit Interrupt Request ]
Enter the intermupt reguest you would like to et for this device.
r'ou may either enter a specific value and the nearest valid valus

will be: automatically zelected. or you may select & valus using the
up and down anows.

This resource is azzigned to the following child device(s):

W alue: IDH ﬁ

Caonflict information

The setting you have chozen does not conflict with any other
devices.

Mo devices are confliching.

Ok I Cancel |

19. Click the OK button.
20. Click Finish in the wizard and finish the installation.

21. Reboot the system when prompted to do so.
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Installing RC420 UPS Drivers

When the optional UPS is installed in the RC420 controller, you must configure COM4 to allow

communication with the device and also install the UPS driver.

Follow these steps:

1. Restart the PC and enter the BIOS.

In the PCI configuration, set IRQ11 to Legacy. This will reserve IRQ11 for COM4.

Reboot the PC and start Windows.

If you are using Windows XP, open the Control Panel and select Switch to Classic View.

Click Next on Add Hardware Wizard dialog.

2

3

4

5. Double-click the Add Hardware icon.

6

7. Select Yes, I have already connected the hardware, then click Next.
8

Select Add a new hardware device, then click Next.

Add/Remove Hardware Wizard

Choose a Hardware Device
Which hardware device do you want to troubleshoot?

The following hardware iz already installed on wour computer. [ pow are having problems
with one of these devices, select the device, and then click Nest.

If pour are atternpting to add & device and it iz not shown below, select Add a new
dervice, and then click Mext.

Devies |~

1 (M5B

ACPI Fixed Feature Button
Programmable interrupt controller

Spstern timer

EIS4 direct memorny access contraller

F& Standard 1M AN2-K v o Micrnanit Nahral P52 Kevhnard LI

< Back I Mext > I Cancel |

9. Select Install the hardware that I manually select from a list, then click Next.

Add/Remove Hardware Wizard

Find New Hardware
Windows can alza detect hardware that is not Flug and Play compatible.

When YWindows detects new hardware, it checks the cument seftings fior the device
and inztalls the correct driver.

Do you want Windows to search for your nevs handwane?

" “es search for new hardware

& o T want to select the hardware from, 2 st

< Back I Mest » I Cancel
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10. Select Ports (COM & LPT) then click Next.

Add/Remove Hardware Wizard

Hardware Type
What type of hardware do you want to ingtall?

Select the type of hardware you want to install.

Hardware types:

=] Multi-port zenal adapters
BIE Metwirk. adapters

ﬁ-‘ HT ApmLegacy Support
CQ Other devices

R PCMCIA adapters

% LPT)
@ Prirbers
€B5051 and RAID controllers

B Crimd widan smd nsrme monbeallon

[

< Back I Mest » I

Cancel |

11. Select Communications Port, then click Next.

Add/Remove Hardware Wizard

Select a Device Dniver
Wwhich diiver do vou want bo install for thiz device?

o Select the manufacturer and model of your hardware device and then click Mest. If you
have a dizk that contains the driver pau want to install, click Hawve Dizk.

Marnufacturers: M odels:

Al Communications Part

Carmpagq GSM Radio Card ECP Prirter Part
Ericzzon GC25 Multiport Comrmunications Part
SIG Printer Port

Trans Digital Corporation

Hawe Dizk. .. |

¢ Back I Mest > I

Cancel |

12. Click Next in the window.
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13. Click View or change resources for this hardware in the Add Hardware Wizard.

Add Hardware Wizard

%

Completing the Add Hardware Wizard

The following hardware was installed:

3 Comrmunications Fort

The software for this device iz now installed, but may nat
work. comectly.

YWindows cannot determine the settings for this device.
Caonsult the dacumentation that came with thiz device and
uze the Resource tab to zet the configuration. [Code 34)

To cloze this wizard, click Finish,

14. Click the Set Configuration Manually button.

15. Select Basic configuration 0008 from Setting based on.

Add New Hardware Wizard Properkies

Resources |

(3 Unknown D evice

Besource settings:

ed b1

Resource lype | Setting

Wl Input/Output Range
W Intenupt Request

Setting bazed on:

= Wse avtamatic setings

Conflicting device list:

?
?

LChange Setting.. |

Mo conflicts.

=l
I-]
1] I Cancel |
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16. Click on Input/Output Range and then click Change Setting.
17. Enter 02E8-02EF for the value and click OK

Edit Input/Output Range ﬂil

Enter the input/output range vou would like to set for this device.
Y'ou may either enter a specific range and the nearest valid range

will be autoratically zelected, or you may select a range using the
up and down anmows,

Thiz rezource 1z azzigned to the following child device(s]:

W alue: |U2E8 -02EA ﬁ

LCanflict infarmation

Windaws cannot determing if the setting pou have chosen
conflicts with another device.

nknown

0K I Cancel |

18. Select Interrupt Request and then click Change Setting.
19. Enter 11 for the value and click OK.

20.
21.
22.
23.
24,
25.

Edit Interrupt Request 2

Enter the intermupt reguest you would like to et for this device.
r'ou may either enter a specific value and the nearest valid valus

will be: automatically zelected. or you may select & valus using the
up and down anows.

This resource is azzigned to the following child device(s):

Walue; |11 ﬁ

Caonflict information

Windowes cannot determing if the setting you have chozen
conflicts with anather device.

nknown

Ok I Cancel |

Click the OK button.

Click the Finish button in the wizard and finish the installation.

Reboot the system when prompted to do so.
Open Control Panel.

Double-click Add Hardware icon.

Click Next on Add Hardware Wizard dialog.
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26. Seclect Yes, I have already connected the hardware, then click Next.

27. Select Add a new hardware device, then click Next.

Add/Remove Hardware Wizard

Choose a Hardware Device
which hardweare device do you want to troubleshoot?

The fallowing hardware iz already installed on wour cormputer. If pau are having problerms
with one of these devices, select the device, and then click Mext.

If pou are attempting to add a device and it iz not shown below, select Add a new
device, and then click Mext.

DevEes |=]

B TS EEre

ACPI Fixed Feature Button

Programmable interrupt contraller

Spstem timer

EIS4 direct memorny access controller

5% Standard 10141 N2-E e or Mirmanit Matural P52 K euhnard ﬂ

< Back I Mest » I Cancel |

28. Seclect Install the hardware that I manually select from a list, then click Next.

Add/Remove Hardware Wizard

Find New Hardware
Windows can alzo detect hardware that is not Plug and Play compahible.

Wwhen Windows detects new hardware, it checks the curent zettings for the device
and installs the comect driver.

Do you want Windows to zearch for pour new hardware?

= ‘ez, gearch for new hardvware

& o, [want to select the hardware from a izt

¢ Back I Mest > I Cancel

296 EPSON RC+ Ver.4.2 User's Guide Rev.2



Appendix A: PC Configuration

29. Select Show All Devices, then click Next.

Add Hardware Wizard

From the list below, select the type of hardware you are installing

If pou do not see the hardware category you want, click Show Al Devices.

Common hardware types:

|

'@ Dizplay adapters

=4 IDE ATASATAP cantrollers

& IEEE 1394 Bus host contrallers =
=# Imaging devices

,Ei Infrared devices

B8 Matrox Imaging &dapter

L Moders

ST A bk smrin) adarbars

I

< Back ” Mext > ][ Cancel

30. Click Have disk... button.

31. Enter or browse for the target path for the VSRCShut.inf file located in
c:\EpsonRc\RC420\Drivers. Then click Next.

Add/Remove Hardware Wizard

Select a Device Dniver
Which diiver do vou want bo install for thiz device?

: Select the manufacturer and madel of your hardware device and then click Mest. If you
have a dizk that contains the driver pou want to install, click Have Dizk.

Models:
SPELWSRCSHUT

< Back | Mext > Cancel

32. Click Next in the wizard and finish the installation.

33. Reboot the system when prompted.
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Adding and Removing Memory

NOTE  If you do not use memory supplied by EPSON, a controller malfunction may occur.
(&~ When you add memory, use memory offered by EPSON for your controller model.

This section contains information on how to add or remove memory for RC520 and RC420
controllers using EPSON RC+.

Memory type: PC-100 SDRAM
Maximum memory: 512 Megs
DIMM size: 128 Meg or 256 Meg

Follow these steps to add or remove memory:

1. If Vision Guide is installed, you must first uninstall it. This is because the vision drivers
must reserve non-paged memory for the frame grabber during installation with the new
memory size. From the Windows Control Panel, open Add / Remove Programs and
launch the EPSON RC+ Installer. From the Modify / Repair / Remove dialog, select
Modify, then deselect the Vision Guide check box. Complete the installation wizard.

2. Shutdown the controller and disconnect from power.

3. Remove the top cover of the controller and add or remove the memory DIMMs located on
the CPU board. Ground yourself before handling the DIMMs.

4. [Install the top cover of the controller and connect to power.
5. Restart the controller.

6. If you are using Vision Guide, you must reinstall the Vision Guide option. From the
Windows Control Panel, open Add / Remove Programs and launch the EPSON RC+
Installer. From the Modify / Repair / Remove dialog, select Modify, then select Vision
Guide. Complete the installation wizard.

Precaution for Epson ProSix PS Series robots

After EPSON RC+ is installed in the robot system with EPSON ProSix PS series robot, the error
message “error starting SPEL drivers” appears during EPSON RC+ startup because the Drive Unit
Type of RC520 motion system is set to “RC520DU” by default

Follow the steps below and change the Drive Unit Type from “RC520DU” to “RC520DU6” to
clear the error.

1. Click the No button in the error message.

2. Seclect the System Configuration from the Setup menu.

3. Click the Motion Systems tab.

4. Click on the RC520 Motion System item in the list box.

5. Click the Configure button. The RC520 Motion System dialog will be displayed.

6. Click the Drive Unit Type field, then click the arrow to display the selections. Select
RC520DUG.

7. Click the OK button.

8. Restore the backed-up system configuration using the SETVER command.
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Settings at Shipment

Some of the settings of RC520 and RC420 at shipment from the factory differ from Windows
default at reinstallation.

Item Factory Shipment Windows default
User Name EPSON RC User Optional
Password epson N/A
Windows Error Report Invalid Valid
Windows automatic updating Invalid Auto
Remote Assistance Invalid Valid
Screensaver Invalid Valid
Synchronization with Internet time server Invalid Valid
Windows Halt Invalid Valid
Firewall Invalid Valid
Security Warning Do not diplay Display

NOTE | User Name and Password at shipment
The RC520 and RC420 robot controllers are configured at factory as shown below:
User Name: EPSON RC User (with Administrator authority)

Password: epson

When the computer name, user name, or password is changed in RC420, the UPS service will not
automatically shut down the robot controller in the case of a power failure despite its setting.
After you change the computer name, user name, or password, configure the UPS service again so
that it will automatically shut down the robot controller in the case of a power failure. For details,
refer to the section Setup & Operation 10.6.3 Setting up the Automatic Shutdown at the Time of a
Power Failure in the RC420 robot controller manual.

NOTE  When the Windows firewall is activated, you cannot use TCP/IP communications. Make sure to
(&~ disable the firewall. Firewall is disabled at shipment.
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Appendix B: Changes from
previous SPEL versions

This appendix describes the changes from previous versions of SPEL.

Changes from SPEL to SPEL"’

Point files are no longer associated with program groups

Point files are separate from groups. In SPEL, there was a point file for each group if separate
point files was enabled. When a group was started, it's point file was automatically loaded.

Now point files are not associated with groups. If you convert an old project using SPEL that also
used separate point files, you will get a warning message and all point files will be removed from
the project (but remain in the project directory). You must use Project | Edit and add the point files.
Then you must add the LoadPoints command to your code to load the correct points.

Program Groups are now optional

Program groups are no longer required, but are still supported. They are also useful for remote
control. A remote device can select which group to run.

Longer variable, label and function names

Function and variable identifiers can now be 32 characters long instead of 8. I/O Labels and point
labels can be 16 characters long.

Functions can now have parameters

You can now pass parameters to functions by value or by reference. You can also pass arrays by
reference.

Functions can now return values
User functions can return values.
Call keyword can be omitted

You can implicitly call a user function or DLL function by using the name of the function and
omitting the argument parentheses. For example:

Call MyFunc(1l, 2)
MyFunc 1, 2

Identifier case is formatted according to declaration

When you type a statement containing a variable name, function name, or label, the case is
automatically changed to the same case as the name was declared. If you change the declaration
case, then the new case is updated throughout the project.

Faster execution
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Programs execute significantly faster.

Variable scope improvements

Now all variables declared in a function are local to that function.

Module level variables are supported.

The Variable Library is no longer needed.

Entry variables are now called Globals, which can be accessed by any program in any group.
Project Subdirectories are supported

You can now create project subdirectories to help organize projects.

Extern statements no longer required

Now all Global variables and all functions are available in all programs without the need for
Extern statements.

All variables are initialized automatically

Numeric variables are initialized to 0 and string variables are set to empty when programs and
functions start.

More memory available for programs and variables

Strings can now be 255 bytes long

String size has been increased from 80 to 255 characters.

Robot point labels are now unique per file

Now each point file has its own set of labels for each point.

Any number of point files can be added to the project for each robot
Each robot in the project can have one or more point files.

Point files are no longer associated with program groups

Point files are now separate from program groups.

New Boolean data type

A new data type has been added to support Boolean (True / False) variables.
Multiple robots can be controlled in the same project

Several robots can be controlled in one project.

More tasks

The number of tasks has been increased from 16 to 32.

Auto synchronization for Vision Guide commands

Vision Guide commands can now be executed from any task without using ZeroFIg or other
synchronization. When two or more tasks execute a vision command at the same time, the
commands are executed on a first come, first serve basis. One task's command will execute while
the other tasks will block (wait for access to vision system) until they can execute their commands.

TCP/IP Communications are supported
Controllers can communicate with one another using TCP/IP.
Improved Error Handling

Error handlers are now local for the function, not the task. Also, you can resume the same
statement or the next statement.

Arrays can be redimensioned at runtime
Arrays can be dynamically redimensioned at runtime.

More RS-232 ports are supported
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Additional RS-232 ports can be added up to 16 maximum.
Spaces are no longer added to numbers in Print statement

When numbers are displayed using a Print statement, spaces are no longer added before each
number.

Syntax Help and Variable Help Display

Syntax help is now displayed as you type. Variable values are displayed when the mouse cursor is
positioned over a variable name at run time when a task is halted.

User DLL functions can be called from SPEL

You can declare and call DLL functions from your SPEL programs. This allows you to extend the
language by adding your own external functions to support custom interfaces. You use the
Declare statement to declare DLL functions.

Multiple files can be opened

Now you can select more than one file when opening files for editing.
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New Commands in SPEL"

Command

Description

Accel Function

Returns acceleration and deceleration settings for point to
point motion.

Accels Function

Returns acceleration and deceleration settings for linear
motion.

Arch Function

Returns arch settings.

BClIr Function

Clear one bit and return modified number.

Boolean Statement

Declares Boolean variables.

BSet Function

Set one bit and return modified number.

BTst Function

Tests one bit of a number and returns True or False.

ChDrive Statement

Changes the current drive.

ChkCom Function

Returns status of RS-232 port.

ChkNet Function

Returns status of TCP/IP port.

CurDir$ Function

Returns current directory.

CurDrive$ Function

Returns current drive.

CurPos Function

Returns current position while moving.

CU Statement

Sets U coordinate of a point.

CX Statement

Sets X coordinate of a point.

CY Statement

Sets Y coordinate of a point.

CZ Statement

Sets Z coordinate of a point.

Declare Statement

Declare a DLL function.

DegToRad Function Converts degrees to radians.
Dist Returns the distance between two points.
Do...Loop Do...Loop construct.

EResume Statement

Resume from error handler.

Error Statement

Generates an error.

EStopOn Function

Returns EStop status.

Eval Function

Executes a monitor statement and returns error status.

Exit Statement

Exit a loop construct.

FileDateTime$ Function

Returns the date and time of a file.

FileExists Function

Checks if a file exists.

FileLen Function

Returns the length of a file.

Find Statement

Specifies condition for storing a position during motion.

FindPos Function

A point returned from a successful Find.

FolderExists Function

Checks if a folder exists.

Here Function

Returns the current robot position point (same as P*).
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Here Statement

Teaches a point at the current position.

InStr Function

Search for a substring within a string.

InW Function

Returns 16 bits of inputs.

JA Function

Return a point defined with joint angles.

JTran Statement

Relative move for one joint using joint angle.

Kill Statement

Delete a file at runtime.

LCase$ Function

Returns a string converted to lower case.

LoadPoints Statement

Load a point file and optionally merge it with existing points.

LTrim$ Function

Trims spaces from left side of string.

Motor Function

Returns motor status.

OLRate Function

Returns overload rating for specified joint.

OpenCom Statement

Opens an RS-232 port.

OpenNet Statement

Opens a TCP/IP port.

Out Function

Returns status of 8 output bits.

OutW Statement

Sets 16 output bits.

OutW Function

Returns status of 16 output bits.

PAgl Function

Retrieve a joint angle from a point.

ParseStr Statement

Parse a string and return array of tokens.

PauseOn Function

Returns the status of Pause.

PDef Function

Check if a point exists.

PLocal Function

Returns the local number of a point.

PLocal Statement

Sets the local number of a point.

POrient Function

Returns the orientation of a point.

POrient Statement

Sets the orientation of a point.

PosFound Function

Returns status of a Find.

PPIs Function

Returns the joint pulse value of a point.

PTran Statement

Relative move for one joint using pulses.

RadToDeg Function

Converts radians to degrees.

Randomize Statement

Creates a new seed for Rnd.

Read Statement

Read one or more characters from a file or port.

Redim Statement

Redimension an array at runtime.

RTrim$ Function

Trims spaces from right side of string.

SafetyOn Function

Returns status of safeguard.

SavePoints Statement

Save point file.

Seek Statement

Move a file pointer for random access.

SetCom Statement

Sets the parameters of an RS-232 port.

SetNet Statement

Sets the parameters of a TCP/IP port.

Signal Statement

Signals one or more tasks executing WaitSig.

TaskDone Function

Returns True if task is done.
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TaskState Function

Returns task state.

UBound Function

Returns upper bound of array dimension.

UCase$ Function

Converts a string to upper case.

WaitNet Statement

Waits for TCP/IP connection to be established.

WaitPos Statement

Waits for robot to finish move.

WaitSig Statement

Waits for a signal from another task.

Write Statement

Writes one or more bytes to a file or port.

XY Function

Returns a point defined with Cartesian coordinates.
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Obsolete commands

The following commands used in previous versions of SPEL (SPEL for Windows 1.x and 2.x) are
obsolete. Several commands have been replaced. Others are no longer required.

Command Description

Carc Replaced by Arc with CP parameter. Converted automatically
when projects created in v1.x or 2.x are opened.

CharSize Previously used for OPU-300. Will be supported in a future
version.

ClrLib No longer required. Variable library is no longer used and is
replaced by Global Preserve variables. Use Erase command to
clear Global Preserve variables.

Cls Previously used for OPU-300. Will be supported in a future
version.

CMove Replaced by Move with CP parameter. Converted automatically
when projects created in v1.x or 2.x are opened.

Config Replaced by SetCom. Converted to SetCom statement when
projects created in v1.x or 2.x are opened.

Cooked No longer required. Removed when projects created in v1.x or 2.x
are opened.

CopyFromPc No longer required. Files are now stored on the PC.

CopyToPc No longer required. Files are now stored on the PC.

Cursor Previously used for OPU-300. Will be supported in a future
version.

Delete No longer required. This command was used to delete lines from
the monitor window for the current program in the SRC3xx
controller main memory.

Dim No longer supported.

DLoad Replaced with LoadPoints. Converted to LoadPoints statement
when projects created in v1.x or 2.x are opened.

DSave Replaced with SavePoints. Converted to SavePoints statement
when projects created in v1.x or 2.x are opened.

Dsw No longer supported. This command was mainly used to read
switches on the OPU-300.

End Replaced by Exit Function. Converted to Exit Function statement
when projects created in v1.x or 2.x are opened

Entry Replaced by Global. Converted to Global statement when projects
created in v1.x or 2.x are opened.

Ex Call No longer required.

Extern No longer required.

Feed No longer supported.

Files No longer supported.

Format, Frmt No longer required. This command was previously used to format
the RAM disk on the robot controller.

GetDate No longer required. This command was used to get the PC date
from the controller. Now the Date$ function can be used.

GetTime No longer required. This command was used to get the PC time
from the controller. Now the Time$ function can be used.

HTask No longer required. Xqt now has an optional NoPause parameter.

InKey Replaced by Read statement.

Library No longer required. The Variable library is no longer used.

LineHist No longer supported.

Link No longer required.

List No longer required.
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LLocal Replaced by Local with L parameter. Converted automatically
when projects created in v1.x or 2.x are opened.

Lp Replace by Power statement.

LpOff Replace by Power statement.

LpOn Replace by Power statement.

Merge This is now an option for the LoadPoints statement.

MkVer

New No longer supported. Programs cannot be created in the monitor
window.

Normal Previously used for OPU-300. Will be supported in a future
version.

OpUnit Previously used for OPU-300. Will be supported in a future
version.

Opu Print Previously used for OPU-300. Will be supported in a future
version.

Path No longer required.

PrgRst Translated to Quit All.

PrgSize No longer required.

PrgNo No longer required.

Renum No longer supported. Use the Edit | Renumber command.

Reverse Previously used for OPU-300. Will be supported in a future
version.

RLocal Replaced by Local with R parameter. Converted automatically
when projects created in v1.x or 2.x are opened.

SelDisk No longer required. This was for disk drives on the SRC3xx
controllers. Use ChDrive to change the current drive on the PC at
runtime.

SetEnv No longer required.

SetRaw No longer required. Removed when projects create in v1.x or 2.x
are opened. Use Read to read one or more characters at a time.

SelRB Replaced by Robot statement. No longer required on a single
robot system. All functions can access the robot.

SLocal Not currently supported.

SyslInit No longer required.

TOn, TOff No longer supported.

TSpeed No longer supported.

TSpeeds No longer supported.

TStat No longer supported.
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SRC-3xx Error Codes

Several error codes have been preserved from the SRC-3xx series controllers.

The following errors have not changed. For a complete error listing, see the SPEL" Language

Reference Manual.

Error #

Error Message

0002

Syntax error.

0003

A corresponding GOSUB statement was not found for a RETURN
statement.

0004

Too many [GOSUB] statements. (Maximum 512)

0007

There are more nested GOSUB statements than allowed [16].

0009

Subscript out of range.

0016

Program is outside of Function...Fend block.

0027

The (Input or Output) Bit No. entered is out of available range.

0030

There was not enough data to satisfy INPUT parameters.

0053

The specified file cannot be opened.

0063

The specified disk drive is not available.

0065

File read error.

0066

File write error.

0077

Point number is invalid.

0078

The specified point data has not been defined.

0088

The bit has been assigned for remote use.

0092

Safety door input signal failure.

0094

The specified event condition did not occur for WAIT during the timeout
period set by TMOUT.

0121

The command could not be executed under emergency stop condition.

0124

The specified value is out of allowable range.

0125

The arm reached the limit of motion range.

0126

The Arm reached the limit of XY motion range (specified by XYLIM).

0129

The current point position is above the specified LIMZ value.

0143

HOME was executed before setting HOMESET.

0146

Command not allowed with one or more joints free.

0150

Command not allowed with motors off.

0151

Arm positioning cannot be completed as specified by FINE.

0173

Torque error in the low-power state.

0174

Torque error in the high-power state.

0185

Encoder signal cable disconnection.

0190

Absolute Encoder overheat.

0191

Absolute Encoder overspeed.

0193

Absolute Encoder battery alarm.
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0194 Absolute Encoder check-sum error.

0195 Absolute encoder backup alarm.

0230 MCORG has not been completed.

0231 MCAL has not been completed.

0233 The distance from the Home Sensor to the Encoder Z Phase varies
significantly from the previous value.

0360 Undefined vision sequence

0361 Undefined vision object

0362 Undefined vision property

0363 Vision object not found

0364 Improper value for calibration property

0365 No previous sequence with acquire

0366 Illegal property value

0367 Illegal result for specified object

0368 Invalid property or result

0369 Wrong number of arguments

0370 Model not trained

0371 Incomplete calibration

0372 Undefined calibration

0373 Calibration points have not been taught

0374 Printer error

0375 No controller

0376 Bad object type

0377 Vision System error

0378 Sequence already exists

0379 Path not found

0380 Invalid camera

0381 Format string error

0382 Invalid image file

0383 ModelObject does not have angle enabled
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EPSON RC+ projects are backwards compatible with SPEL for Windows 1.xx and 2.xx projects.

Since there were significant changes between the SPEL and SPEL+ languages, some keywords are
obsolete and variable scope has changed.

When a project from a previous version is opened, a dialog box will be displayed asking if you
want to convert the project or open as read-only.

Open 5ARC3xx Yerzion E2

The praoject you are opening was created for use with
SRC 3ux controllers.

% Copvert projech for use with SR S

" Open project & read only

(1] I Cancel Help

The following conversions are performed:

A new EPSON RC+ project will be created and all program and point files will be copied
into the new project. The SPEL for Windows project will remain unchanged.

Keywords that have been renamed are automatically converted. See Appendix B for details.

Some statements that are no longer required are removed. For example, all Extern and
SelRB statements are removed. See Appendix B for details.

All Variable Library variables are converted to Global Preserve variables and are declared in
the main program of each group.

All Entry variables are converted to Global variables and the declarations are moved to the
top of the file where they are declared.

Variables declared in a function are moved outside of the function if used in more than one
function (recall that in previous versions using SRC 3xx controllers, variables declared in
functions can be used in the entire file). If a variable is declared in a function and only used
by that function, the declaration is not changed.

Program Groups are preserved. However, you may want to disable groups after the
conversion.
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Appendix D: Ethernet I/O
Hardware

The table below shows the hardware that is supported for the Ethernet I/O option.

Function Opto22 Part # Description
SNAP-B3000-ENET Analog / Digital rack controller
Brain SNAP-ENET-D64 Digital rack controller
SNAP-WLAN-FH-ADS | Wireless Analog / Digital rack controller
SNAP-B4Mxx 4-Slot Digital/Analog
SNAP-B8Mxx 8-Slot Digital/Analog
Rack SNAP-B12Mxx 12-Slot Digital/Analog
SNAP-B16Mxx 16-Slot Digital/Analog
SNAP-D64RS 16-Slot Digital
SNAP-IDC5 4-Channel DC Input 10-32 VDC
Digital SNAP-IDCSFAST 4-Channel Hi-Speed DC Input 2.5 - 16 VDC
Input SNAP-IACS 4-Channel AC Input 90-140 VAC
Module | o\ AP-1ACSA 4-Channel AC Input 90-140 VAC
SNAP-IDC5Q 2-Axis Quadrature Encoder Input
SNAP-ODCSR DC Output Relay N.O.
SNAP-ODC5RS DC Output Relay N.C.
Digital SNAP-ODCS5SNK 4-Channel DC Output 5-60 VDC, Sink
Output | SNAP-ODC5SRC 4-Channel DC Output 5-60 VDC, Source
Module | s\AP-OACS 4-Channel AC Output 12-280 VAC
SNAP-OAC5-I 4-Channel AC Output Isolated
SNAP-OAC5MA 4-Channel AC Output Manual / Auto
Analog | SNAP-AIARMS 2-Channel Analog Input 0 to 10 amp AC/DC
1\/112121356 SNAP-AICTD 2-Channel Analog Temperature Input - ICTD
SNAP-AICTD-4 4-Channel Analog Temperature Input - ICTD
SNAP-AIMA 2-Channel Analog Input -20 to +20 ma
SNAP-AIMA-4 4-Channel Analog Input -20 to +20 ma
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Function Opto22 Part # Description
SNAP-AIR40K-4 4-Channel Analog Input Thermistor
SNAP-AIRATE 2-Channel Analog Rate Input 0 - 25000 Hz
SNAP-AIRTD 2-Channel Analog Input RTD
SNAP-AITM 2-Channel Analog Input E, J, K Thermocouple
SNAP-AITM-2 2-Channel Analog Input B, C, D, G, N, T, R, S,

Thermocouple
SNAP-AIV 2-Channel Analog Input -10 to +10 VDC
SNAP-AIV4 4-Channel Analog Input -10 to +10 VDC
SNAP-AIVRMS 2-Channel Analog Input 0 to 250 VRMS
SNAP-AOA3 1-Channel Analog Output 4 to 20 ma
SNAP-AOA23 2-Channel Analog Output 4 to 20 ma
SNAP-AOA28 2-Channel Analog Output 0 to 20 ma
Analog | SNAP-AOD29 2-Channel Analog Output 5 to 60 VDC
1\(/)[2‘21[;32 SNAP-AOVS5 1-Channel Analog Output 0 to +10 VDC
SNAP-AOV7 1-Channel Analog Output -10 to +10 VDC
SNAP-AOV25 2-Channel Analog Output 0 to +10 VDC
SNAP-AOV27 2-Channel Analog Output -10 to +10 VDC
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