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A Safety Precautions

Always read the following precautions and the separate "Safety
Manual" before starting use of the robot to learn the required
measures to be taken.

A. These show precautions based on the Ordinance on Industrial Safety and Health (Articles 36, 104, 150,
151).

ACAUTlON All teaching work must be carried out by an operator who has received special training.
(This also applies to maintenance work with the power source turned ON.)
—Enforcement of safety training

ACAUTlON For teaching work, prepare a work plan related to the methods and procedures of
operating the robot, and to the measures to be taken when an error occurs or when
restarting. Carry out work following this plan.

(This also applies to maintenance work with the power source turned ON.)
—Preparation of work plan

AWARNlNG Prepare a device that allows operation to be stopped immediately during teaching
work.
(This also applies to maintenance work with the power source turned ON.)

—Setting of emergency stop switch

ACAU“ON During teaching work, place a sign indicating that teaching work is in progress on the
start switch, etc.
(This also applies to maintenance work with the power source turned ON.)

—Indication of teaching work in progress

ADANGER Provide a fence or enclosure during operation to prevent contact of the operator and
robot.

—lInstallation of safety fence

ACAUTlON Establish a set signaling method to the related operators for starting work, and follow
this method.
—Signaling of operation start

ACAU“ON As a principle, turn the power OFF during maintenance work. Place a sign indicating
that maintenance work is in progress on the start switch, etc.
—Indication of maintenance work in progress

ACAU“ON Before starting work, inspect the robot, emergency stop switch and other related
devices, etc., and confirm that there are no errors.
—Inspection before starting work



B. This shows precaution points given in the separate "Safety Manual".
For details, please read the text of the "Safety Manual".
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When automatic operation of the robot is performed using multiple control devices
(GOT, programmable controller, push-button switch), the interlocking of operation
rights of the devices, etc. must be designed by the customer.

Use the robot within the environment given in the specifications. Failure to do so
could lead to faults or reduce reliability.
(Temperature, humidity, atmosphere, noise environment, etc.)

Transport the robot with the designated transportation posture.
Transporting the robot in a non-designated posture could lead to personal injuries or
faults from dropping.

Always use the robot installed on a secure table.
Use of an instable posture could lead to positional deviation and vibration.

Wire the cable as far away from noise sources as possible.
If placed near a noise source, positional deviation or malfunction could occur.

Do not apply excessive force on the connector or excessively bend the cable.
Failure to observe this could lead to contact defects or wire breakage.

Make sure that the workpiece weight, including the hand, does not exceed the rated
load or tolerable torque. Exceeding these values could lead to errors or faults.

Securely install the hand and tool, and securely grasp the workpiece.
Failure to observe this could lead to personal injuries or damage if the object comes
off or flies off during operation.

Securely ground the robot and controller.
Failure to observe this could lead to malfunctioning by noise or to electric shock
accidents.

Indicate the operation state during robot operation. Failure to indicate the state
could lead to operators approaching the robot or to incorrect operation.

When carrying out teaching work in the robot's movement range, always secure the
priority right for the robot control.

Failure to observe this could lead to personal injuries or damage if the robot is
started with external commands.

Keep the jog speed as low as possible, and always watch the robot. Failure to do so
could lead to interference with the workpiece or peripheral devices.

After editing the program, always confirm the operation with step operation before
starting automatic operation. Failure to do so could lead to interference with
peripheral devices because of programming mistakes, etc.
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Make sure that if the safety fence entrance door is opened during automatic
operation, the door is locked or that the robot will automatically stop. Failure to do so
could lead to personal injuries.

Never carry out modifications based on personal judgments, non-designated
maintenance parts. Failure to observe this could lead to faults or failures.

When the robot arm has to be moved by hand from an external area, do not place
hands or fingers in the openings. Failure to observe this could lead to hands or
fingers getting caught in the robot depending on its posture.

Do not stop the robot or apply emergency stop by turning OFF the controller's main
power. If the controller's main power is turned OFF during automatic operation, the
robot accuracy could be adversely affected.

Moreover, it may interfere with the peripheral device by drop or move by inertia of
the arm.

Do not turn OFF the main power to the controller while rewriting the internal
information of the controller such as the program or parameters. If the main power to
the controller is turned OFF while in automatic operation or rewriting the program or
parameters, the internal information of the controller may be damaged.

Do not connect the Handy GOT when using the GOT direct connection function of
this product. Failure to observe this may result in property damage or bodily injury
because the Handy GOT can automatically operate the robot regardless of whether
operation rights are enabled or not.

Do not connect the Handy GOT to a programmable controller when using an iQ
Platform compatible product with the CR800-R/CR800-Q controller. Failure to
observe this may result in property damage or bodily injury because the Handy
GOT can automatically operate the robot regardless of whether operation rights
are enabled or not.

Do not remove the SSCNET Il cable while power is supplied to the multiple CPU
system or the servo amplifier when using an iQ Platform compatible product with the
CR800-R/CR800-Q controller. Do not look directly at light emitted from the tip of
SSCNET lll connectors or SSCNET Il cables of the Motion CPU or the servo
amplifier.

Eye discomfort may be felt if exposed to the light. (Reference: SSCNET IIl employs a
Class 1 or equivalent light source as specified in JIS C 6802 and IEC 60825-1
(domestic standards in Japan).)
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Do not remove the SSCNET lll cable while power is supplied to the controller. Do
not look directly at light emitted from the tip of SSCNET Ill connectors or SSCNET Il
cables.

Eye discomfort may be felt if exposed to the light.

(Reference: SSCNET Ill employs a Class 1 or equivalent light source as specified in
JIS C 6802 and IEC 60825-1 (domestic standards in Japan).)

Attach the cap to the SSCNET III connector after disconnecting the SSCNET I
cable. If the cap is not attached, dirt or dust may adhere to the connector pins,
resulting in deterioration connector properties, and leading to malfunction.

Make sure there are no mistakes in the wiring. Connecting differently in the way
specified in the manual can result in errors, such as the emergency stop not being
released.

In order to prevent errors occurring, be sure to check that all functions (such as the
teaching pendant, emergency stop, customer emergency stop, and door switch) are
working properly after wiring is complete.

Connecting the USB port on the controller to commercially available devices such as
computers and LAN hubs may not be compatible with our equipment or the
temperature and electrical noise of some FA environments.

If using commercially available devices, check the operation carefully to determine if
protection against EMI or the addition of a ferrite core is required.

We cannot guarantee the operation of the product and perform maintenance if the
product is connected to commercial devices.

To protect the robot and system security (availability, integrity, and
confidentiality) against DoS™ attacks, computer viruses, cyber attacks, and
unauthorized access from external devices through the network, take preventive
measures such as setting up a firewall, using a VPN, and installing antivirus
software on computers.

Mitsubishi Electric Corporation will not be held responsible for any robot or
system problems arising from DoS attacks, unauthorized access, computer
viruses, and cyber attacks.

*1 DoS: A denial-of-service (DoS) attack disrupts services by overloading
systems or exploiting vulnerabilities, resulting in a denial-of service (DoS) state.
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m Introduction

Thank you for purchasing Mitsubishi Electric MELFA industrial robots.
This manual explains the industrial robot supporting service iQ Care MELFA Support.

Before using the iQ Care MELFA Support, make sure that you have read and fully understood the contents of
this manual.

Information on special handling is also included in this manual as much as possible. However, do not handle
the product in ways other than those described in the manual. Additionally, performing operations not described
in this manual may cause an error or other problem.

This manual is described on the premise that basic operations and functions of Mitsubishi Electric Industrial
Robots are understood. For information on basic operations, refer to the "Instruction Manual/Detailed
explanations of functions and operations".

When using this product, accept the contract for the country in which the robot is installed before purchasing

this product. The contract for Japan is described in the catalog. For the contract for other countries, contact
our sales company or distributor located in the country of purchase.

m Notation used in this manual

A DANGER Incorrect handling may result in imminent danger, leading to death or serious
injury.

A WARNING Incorrect handling may lead to death or serious injury.

A CAUT|0N Incorrect handling may result in property damage, or danger leading to
impairment of the user.
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1 Before use

1 Before use

This chapter explains check points and precautions before using the industrial robot supporting service iQ Care
MELFA Support.

1.1 This document

This document explains the industrial robot supporting service iQ Care MELFA Support functions in the chapters
shown in Table 1-1. For information on the functions and operations of standard robot controllers, refer to the
instruction manual included with the robot controller.
Functions not described in Table 1-1 are explained in other manuals. Refer to the following manuals.
- CR800 Series Controller Detailed explanations of functions and operations (BFP-A3478)
- Predictive maintenance function (BFP-A3663)
- Ethernet function (BFP-A3379)
* RT ToolBox3/RT ToolBox3 mini (BFP-A3495)

Table 1-1 Contents of this manual

Chapter Title Description
This chapter explains how to use this manual (iQ Care MELFA Support
1 Before use Instruction Manual). Read this manual before using the iQ Care MELFA
Support services.
When purchasing iQ Care MELFA Support, check that required products are
2 Checking before use present and check the versions of the robots and robot controllers you are
using.
3 iQ Care MELFA Support SD card This chapter describes the functions and how to mount the product on the
robot controller.
. . This chapter describes the concept of period of warranty for warranty
4 Warranty extension service . . - L .
extension service and how to check the service validity period.
. . This chapter describes how to use inspection services and how to check the
5 Inspection service ; .
number of inspections.
. . This chapter describes various software functions included in the monitoring
6 Monitoring service service
. This chapter describes causes and solutions for iQ Care MELFA Support
7 Error list
related errors.
8 Appendix This chapter describes remedies for failure or setting change of the SD card.

This document 1-1
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2 Checking before use

2.1 Items in package

This product includes the following items as standard.

Table 2-1 Product standard configuration

No. ltem Model Quantity

1 iQ Care MELFA Support SD card RA-1W0O0OM** 1
RA-2W00M**
RA-OW11M**
RA-OW21M**
RA-1W11M**
RA-1W21M**
(one of the above)
2 Instruction Manual (included in the SD card) BFP-A3803 -
BFP-A3804
BFP-A3805
3 Notification of iQ Care MELFA Support ID BFP-A3814 1
BFP-A3815
BFP-A3816
BFP-A3817

(one of the above)
4 Startup guide BFP-A3818 1

Product models correspond to types of iQ Care MELFA Support service packages. For details about functions of
the service packages, refer to "3. iQ Care MELFA Support SD card".

Table 2-2 Models and corresponding service packages

Model Service package Remarks
RA-1WOOM** Additional warranty One year ** refers to the
RA-2WO00M** package Two years purchased region
RA-OW11M** Inspection service One simple inspection | code (two
RA-OW21M** package One precise alphabetic

inspection characters).
RA-1W11M** Additional warranty and One year, one simple
inspection package inspection
RA-1W21M** One year, one precise
inspection

oW: o indicates the extended warranty period.
olAM: o indicates the inspection type (1: simple inspection, 2: precise inspection), and A indicates
A the number of inspections.

2-2 Items in package
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2.2 Applicable models and software versions

iQ Care MELFA Support is not available for some models and some software versions of robot controllers and RT
ToolBox3. Check the model and software version before use.

Table 2-3 iQ Care MELFA Support target system configuration
ltem Description Remarks
Robot arm Vertical articulated | RV-2FR series, RV-4FR series, RV-7FR
RV-FR series series, RV-13FR series, RV-20FR series, Standard
RV-35/50/80FR series model

Vertical articulated

RV-8CRL series, RV-12CRL series

RV-CR series *Contact us for
Horizontal RH-3FRH series, RH-6FRH series, RH- information on
articulated 12FRH series, RH-20FRH series, RH- special
RH-FRH series 3FRHR series models.
Horizontal RH-3CRH series, RH-6CRH series

articulated RH-10/20CRH series

RH-CRH series

Collaborative robot
ASSISTA

RV-5AS series

Robot controller CR800-D Ver.C2k or later
CR800-R Ver.C2k or later
CR800-Q Ver.C2k or later
RT ToolBox3 3F-15C-WINE Ver.2.00A or later
RT ToolBox3 mini 3F-14C-WINE Ver.2.00A or later
RT ToolBox3 Pro 3F-16D-WINE Ver.2.00A or later

Applicable models and software versions 2-3
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2.3 System architecture

iQ Care MELFA Support can be used by inserting the dedicated SD card (iQ Care MELFA Support SD card) into
the robot controller. The system architecture partially differs depending on the type of the robot controller. Refer
to "2.5 Equipment prepared by the customer" to prepare items required for the system.

Robot Controller

oY : “i

' RT ToolBox3

iQ Care MELFA Support 5D Card
Fig. 2-1 System architecture when using the product with the CR800-D controller

SSCNET IT

W
(

RT ToolBox3
t Robot

iQ Care MELFA Support 5D Card

Fig. 2-2 System architecture when using the product with the CR800-R/CR800-Q controller

2-4 System architecture
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2.4 Product specifications

The SD card for iQ Care MELFA Support can be used as an SD card memory for recording data in addition to
enabling various functions of iQ Care MELFA Support. The basic specifications of the iQ Care MELFA Support
SD card are shown below.

Table 2-4 Product standard configuration

Item Specifications Remarks
External dimensions | 32 x 24 x 2.1 [mm)] Not ?:Sl"ejdmg
Weight Approx. 29 Not g‘:sllédmg
Instruction
Memory capacity 8 GB Manual data
not included
Operating 0°C to 40°C
temperature
Storage -15°C to +70°C
temperature
Humidity o o
(Reliability) RH 5% to 95%

When the iQ Care MELFA Support SD card is used only for the iQ Care MELFA Support monitoring service, it is
assumed that it will be used for several years. However, it may be shorter depending on the amount of data stored
and the storage cycle. Periodic backups and data deletion are recommended. For details on how to back up data
on the SD card, refer to "8.3 Backing up data on the iQ Care MELFA Support SD card".

When you use a model that includes warranty extension service, you will need to purchase an additional new iQ
Care MELFA Support SD card and take over the data when you extend the period again after the period of
warranty is finished. When you use a model that includes warranty extension service for a robot out of period of
warranty, you will need to take over the data to a new iQ Care MELFA Support SD card after performing equipment
inspection by the inspection service. For details about data transfer of the iQ Care MELFA Support SD card, refer
to "3.2.4Data transfer of the iQ Care MELFA Support SD card".

Product specifications 2-5
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2.5 Equipment prepared by the customer

The standard configuration for using iQ Care MELFA Support is as follows. Depending on the type of robot
controller, equipment to be prepared by the customer will differ. These devices must be ordered separately by the
customer.

Table 2-5 Equipment prepared by the customer (when the robot controller is CR800-D)

No. Item Recommended specifications Quantity

1 Network computer*1 Computer with RT ToolBox3 1or
(network interface required) installed more
Ethernet cable Ethernet compliant product
(for computer-to-robot controller connection) Category 5e or higher (STP cable) 1or

2 (Used to connect the robot CPU module and the robot more
controller*2) (2 or more)
(Select a straight cable or cross cable depending on the *2
connection method.)

3 Our Windows compatible tool for supporting robot controller | (Optional) Computer supporting 1
programming software

Prepare the following as necessary.

4 Hub (required in a LAN environment) (commercially available) 1
*2
SD card reader/writer (commercially available) 1

*1 If data I/O is restricted by the security settings of the computer, access to the SD card is restricted. If this is
the case, note that data transfer and other operations cannot be performed.

*2 For the CR800-R and CR800-Q robot controllers, an Ethernet cable is required to connect between the robot
CPU module and the robot controller. A hub is also required to connect the CPU module, robot controller, and
the computer with the programming support tool installed.

2-6 Equipment prepared by the customer
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2.6 Precautions

(1)

When an optional SD card (model 2F-2GBSD) is used, the card cannot be used together with the iQ Care
MELFA Support SD card. As for the log function that can be used with the SD card 2F-2GBSD, the iQ Care
MELFA Support SD card can be used for the same purpose. If you are using an SD card 2F-2GBSD, replace
it with this product.

Once used, the iQ Care MELFA Support SD card is dedicated to the installed robot controller and cannot be

used with other robot controllers. Before using the card, make sure that the robot controller is the target robot

controller.

Before using the iQ Care MELFA Support SD card, make sure that the time setting of the target robot

controller is correct. If the time is incorrectly set, the normal usable period may not be maintained.

For the CR800-R/CR800-Q controllers, the correct time setting is not applied if the parameter "TIMESYNC"

is set to 0 (Time synchronization between the robot CPU and robot controller is disabled). When using the

CR800-R/CR800-Q controllers, set the parameter "TIMESYNC" to 1 (Time synchronization between the

robot CPU and robot controller is enabled).

Do not erase, change, or rename files stored on the iQ Care MELFA Support SD card when you purchased

the product. Doing so may cause the service not to run properly.

The iQ Care MELFA Support service will become unavailable if the takeover operation for continued use of

iQ Care MELFA Support is performed without a new SD card for takeover. Do not carry out data transfer

work except when continuing to take over the service.

iQ Care MELFA Support will not be enabled if the robot is in the following conditions. Before using iQ Care

MELFA Support, make sure that none of the following conditions are met.

- The robot arm is not connected to the robot controller.

- The robot arm battery is dead.

- The serial number of the robot controller is different from the one when the function is enabled first.

- The serial number of the robot arm is not set.

- The cables required for system configuration are not connected.

- The iQ Care MELFA Support SD card is used after its function is taken over.

- An abnormal value is set in the time setting of the robot controller (for example, the set time is earlier than
the robot controller manufacturing time). (Refer to "8.4 Solutions to take when the robot controller time
setting is changed".)

- When the CR800-R/CR800-Q controller is used, DRVMODE is set to 1, or CPUMODE is set to 1.

If it is unclear about which robot controller is combined with the iQ Care MELFA Support SD card that has

enabled the iQ Care MELFA Support functions, the robot controller can be identified by checking the files or

other data saved on the SD card. For information on the files on the SD card, refer to "3.3 SD card data
structure".

To use the iQ Care MELFA Support functions with RT ToolBox3, use online mode. The functions are

disabled in offline mode or simulator mode.
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3 iQ Care MELFA Support SD card

You can use the functions that correspond to the service package you purchased. For details on the functions,
refer to "3.1 Function list".

Table 3-1 Functions supported by service package
(o: supported, o: not supported by some models, -: not supported)

Additional warranty Inspection service Additional warranty
package package and inspection package
Function . . One year One year
Simple Precise ; and
One year Two years . . . . and simple -
inspection inspection - ! precise
inspection . .
inspection
Warranty extension service o (1year) | o (2years) - - o (1 year) o (1 year)
Inspection | Simple inspection - - o (once) - o (once) -
service Precise inspection - - - o (once) - © (once)
Recovery function o o o o o o
Condition management
. . . O O O O o o
Monitoring | function
service Predictive maintenance
function- = = = = = =
Oscillograph function o o o o o o

* The predictive maintenance function can only be used during period of warranty or for one year after the function

is enabled by inserting the SD card.

If you intend to continue using this function, purchase a MELFA Smart Plus card, or purchase an additional iQ
Care MELFA Support SD card after the availability period expires. This function is not available for the RV-5AS

series.

3.1 Function list

Table 3-2 iQ Care MELFA Support function list

Function name

Description

Remarks

(Refer to Chapter 4.)

Warranty extension service

After the robot standard warranty period (free of charge), you
can add an additional warranty period according to the
package.

Inspection service

inspection
(Refer to Chapter 5.)

Simple inspection/precise

On-site inspection of the robot by a service engineer is
available. Equipment inspection items differ according to the
package.

Monitoring service
Recovery function
(Refer to Section 6.2.)

Robot recovery data is automatically backed up to the SD
card. The data is used to restore the status of the specified
date.

Monitoring service
Condition management
function

(Refer to Section 6.3.)

Data related to the operation and maintenance of the robot
is compiled into files. These files are stored regularly on the
SD card. The saved data can be viewed graphically using
RT ToolBox3.

Monitoring service
Predictive maintenance
function

(Refer to Section 6.4.)

The preventive and predictive maintenance functions that
can be used with the MELFA Smart Plus card A/B type can
be used. In addition, data related to the predictive
maintenance function is stored in a file on the SD card.

Available during
period of warranty or
only for one year after
the SD card is
inserted. *1

Monitoring service
Oscillograph function
(Refer to Section 6.5.)

Time series data of devices that can be referenced by the
real time monitor function of RT ToolBox3, such as motor
current values and load ratios of individual axes, are
compiled into files and stored periodically on the SD card.
The saved data can be viewed in RT ToolBox3.

Monitoring service
Drive recorder function
(Refer to Section 6.6.)

If a specified error occurs in the robot, the error will trigger
the function to store logs of servo data for several seconds
before and after the error occurrence. The saved data can
be viewed in RT ToolBox3.

In order to use the above functions, the functions must be enabled (the power of the robot controller must be
turned on while the iQ Care MELFA Support SD card is installed in the robot controller).

*1 When the robot controller software version is Ver.E4 or later, the time limit mentioned in the remarks is not
applicable.
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3.2 How to start using iQ Care MELFA Support and various
settings

3.2.1 Difference between using a new product and taking over

If you have already used one of the iQ Care MELFA Support packages, you can take over the conditions and

accumulated data of the previous package. To use the product for the first time, read "3.2.2Presetting by robot

controller type" onward. To continue to use the product, read "3.2.4Data transfer of the iQ Care MELFA Support
SD card".

3.2.2 Presetting by robot controller type

Depending on the type of robot controller, additional networking is required to use iQ Care MELFA Support.

3.2.2.1 When the robot controller type is CR800-D

Check that the robot arm and the robot controller are connected and the time setting of the robot controller is
correct. For details on how to check the time setting, refer to "Time setup” in "CR800 Series Controller Detailed
explanations of functions and operations” when using the teaching pendant, and "Setting the time in the robot
controller" in "RT ToolBox3/RT ToolBox3 mini User's Manual" when using RT ToolBox3.

c If the time is incorrectly set for the robot controller when installing the iQ Care MELFA
CAUTION Support SD card, the normal usage period may not be maintained. Before installing the SD
card, make sure that the robot controller time setting is correct.

3.2.2.2 When the robot controller type is CR800-R/CR800-Q

Use the teaching pendant or RT ToolBox3 to set the following network setting parameters according to your
environment.

Table 3-3 iQ Care MELFA Support parameters for additional network configuration

Parameter Parameter Number of Description Default setting
name elements value
Enabling/disabling of This parameter enables the Ethernet 0
Ethernet communication communication function between the robot
between robot CPU RCDUETH Integer 1 CPU module and the robot controller.
module and robot 0: Disable CPU-DU communication
controller 1: Enable CPU-DU communication
Robot controller IP address. It is enabled 192.168.0.20
Robot controller IP . only when RCDUETH = 1.
address RCDUIP String 1 Set an IP address that differs from NETIP
(IP address of the robot CPU module).

* RCDUETH and RCDUIP are enabled by turning off and on the robot controller power after the change.
* The subnet mask setting of the robot controller is the same as that of NETMSK.
For more information on network settings, refer to the "BFP-A3379 Ethernet Function Instruction Manual".

If you cannot avoid removing the Ethernet cable connecting the robot CPU and robot
controller after activating iQ Care MELFA Support, set parameter RCDUETH to 0 (disable).
If the Ethernet cable is removed while parameter RCDUETH is set to 1 (enable), error C7880
ACAU TION "Ethernet communication error" may occur, potentially causing a delay in the robot operation
(cycle time).
If the Ethernet cable is not connected, the iQ Care MELFA Support function will be
disabled and the monitoring service will not be available. Consequently, backup data
and condition management function logs will not be saved.
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Connect the Ethernet cable between the LAN ports of the robot CPU module and the robot controller.
* It is recommended to connect the devices via a hub because the computer with the controller programming
support tool installed is also connected.

CR800 controller (front)
®

<CR800-R controller>
Robot CPU module (front)

LAN port

<CR800-Q controuer>
Robot CPU module (front)

10 O
o WU
oy |1 [ — (-] - ] e
il L | o0
‘ _ ﬂ* PERIPHERAL I/F port
O| Amm . - - K =
- |_lﬁ=.l_
—/

Check that the time setting of the robot controller is correct.

For details on how to check the time setting, refer to "Time setup" in "CR800 Series Controller Detailed
explanations of functions and operations" when using the teaching pendant, and "Setting the time in the robot
controller" in "RT ToolBox3/RT ToolBox3 mini User's Manual" when using RT ToolBox3.

ACAUTlON If the time is incorrectly set for the robot controller when installing the iQ Care MELFA
Support SD card, the normal usage period may not be maintained. Before installing the SD
card, make sure that the robot controller time setting is correct.

&CAUT|ON Use a cross cable when connecting the robot controller and the robot CPU module directly
with an Ethernet cable.

ACAUﬂON If using the product in an environment susceptible to noise, install a ferrite core
(recommended model: E04SR301334 manufactured by SEIWA ELECTRIC MFG CO.Ltd) to
the Ethernet cable. Ensure that the ferrite core is installed within 300mm of the connection
terminal.

ACAUTlON If Ethernet communication is not established between the robot controller and the robot CPU
module when the power is turned on, L7883 error (Ethernet communication error) occurs.
To clear the error, check the following and cycle the power.
- Parameters NETIP and RCDUIP have different values and are in the same subnet.
- The robot controller and the robot CPU module are connected with an Ethernet cable.
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3.2.3 Installing/removing the iQ Care MELFA Support SD card

When installing or removing the iQ Care MELFA Support SD card, keep it straight against
ACAUTION the robot controller.

Keep the card parallel when (|
installing or removing it.

»

- |

iQ Care MELFA Support SD card

Robot controller

Fig. 3-1 Precautions for installing/removing the iQ Care MELFA Support SD card

3.2.3.1 Installing the iQ Care MELFA Support SD card

The installation procedure of the iQ Care MELFA Support SD card is shown below.

Fig. 3-2 Installing the iQ Care MELFA Support SD card

1) Power off the robot controller.

2) Insert the iQ Care MELFA Support SD card into the card slot.
Insert the card straight without tilting it relative to the card slot.
Insert the card as far as it will go until the lever is locked.

3) Turn on the power of the robot controller. The error C6201 "MELFA Support is enabled" will occur, and the
iQ Care MELFA Support service will start.

If the predictive maintenance function is not used, Error C6214 "Please enable predictive maintenance function
(PMENA)" will occur after power-on. To use the iQ Care MELFA Support predictive maintenance function, enable
the function. (Refer to "6.4.3.1 Enabling the predictive maintenance function".)
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3.2.3.2 Removing the iQ Care MELFA Support SD card

The removing procedure of the iQ Care MELFA Support SD card is shown below.

Removal lever

Fig. 3-3 Removing the iQ Care MELFA Support SD card

1) Power off the robot controller.

2) Slide the lever slightly to the right to eject the SD card from the card slot. Hold the edge of the SD card
and pull the card straight out of the robot controller.

ACAUTlON The SD card can be removed even when the robot controller power is on. However, if the
SD card is removed while the data is being written, the data may get corrupted or the iQ
Care MELFA Support service may be disabled. When removing the card with the power on,
make sure that the LED (AUTO) is not blinking blue before removing the card. Re-insertion
of the SD card should be done while the power is off.
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3.2.4 Data transfer of the iQ Care MELFA Support SD card

This operation is not required for a robot controller for which the iQ Care MELFA Support service is started for
the first time.

For a robot controller that has used the iQ Care MELFA Support service more than once, the iQ Care MELFA
Support ID information registered in the iQ Care MELFA Support SD card in use must be taken over to the next
SD card to be used. Using a new iQ Care MELFA Support SD card without takeover does not activate the
service.

ACAUTlON The data transfer work must be performed with a new SD card at the data transfer destination.
As the service is disabled for an iQ Care MELFA Support SD card for which the takeover
operation is performed, the service cannot be resumed even if it is re-installed in the robot

controller.

During the data transfer work, the computer with RT ToolBox3 installed reads and writes data

ACAUTlON from and to the SD card. If you are using a computer that does not have an SD card drive to
read/write data from/to the SD card, prepare an SD card reader/writer. In addition, perform
the work without locking the iQ Care MELFA Support SD card with the write-protect (lock)
switch or restricting the data input/output of the computer to/from the SD card.

The data transfer work is shown below.

1) Check that the iQ Care MELFA Support SD card to be taken over is installed in the SD card slot of the
robot controller and turn on the power of the robot controller.

2) Select "Online"-"iQ Care MELFA Support"-"SD card data backup/takeover"-"SD card takeover" from the
project tree of RT ToolBox3.

3) Confirmation before taking over is displayed. Select OK when taking over. Afile for takeover (WRTEXT.ser)
is generated with takeover data written.

* If a file for takeover (WRTEXT.ser) is not generated by causes such as turning off the power of the robot
controller and removing the iQ Care MELFA Support SD card from the robot controller during this work,
follow steps 1) to 3) again.

SD card takeover MELFA RT ToolBox3

“c* iQ Care MELFA Support

W, | R //' Please check the folowing.
{Fg arranty service 1 - The robot is stopped. The takeover file has been created.

& Monitoring service ) Start taking over the iQ Care MELFA Support SD card. Turn off the robot controller, remove the iQ Care MELFA Support
4% SD card data backup/takeover Once the taking over of the iQ Care MELFA Support SD card is complete, — SD card, and then insert it into the PC.
. the taking overed iQ) Care MELFA Support SD card will become unusable. After completing the insertion into your PC, select "OK".
Is it OK?
I oK I oK Cancel

4) Turn off the power of the robot controller and remove the original iQ Care MELFA Support SD card from
the SD card slot. Attach the original iQ Care MELFA Support SD card to the computer with RT ToolBox3.

5) If you select OK on the screen for creation of the file for takeover, the screen for selecting the file for
takeover (WRTEXT.ser) to take over the original iQ Care MELFA Support SD card is displayed. Select the
target file for takeover (WRTEXT.ser) to take over the original SD card.

OQV\ << 200AL » RC2 » Others [ 43 ||| search otrers o
Organize = New folder = 0 @
The takeover file has been created. o G
Turn off the robot controller, remove the iQ Care MELFA Support ¢ Favorites (T Doeimcdified
SD card, and then insert it into the PC. _> P Desktop sutobc
After completing the insertion into your PC, select "OK" 4 Dowrloads

varie
[ Documen s
U o thsc
=

18 Computer
& wowiDsc(c) ¥ (4 i »

File name: | WRTEXT ser -] [Fitefor takeover wrTEXT.sen € -|
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6) When you select the target file for takeover (WRTEXT.ser) to take over the original SD card, the screen
for selecting the data to take over from the data stored on the SD card is displayed. Select the data you
want to take over and select OK. The temporary saving of the takeover data will start.

e ———— AC AUTION The time it takes to complete the backup of the
el data to be taken over depends on the data
ol s e o capacity in the SD card and the performance of
G the computer being used. In addition, if
Tl L R e automatic backup data and oscillographic data
are selected, the time until completion may be
‘ longer.
Update Ist
[ = =

* If takeover data saving is interrupted by causes such as turning off the power of the computer or removing
the iQ Care MELFA Support SD card from the computer, follow step 6) again. However, the data saved
last time may be overwritten and deleted.

7) When the temporary saving of the takeover data is completed, the save complete screen is displayed.
Remove the original iQ Care MELFA Support SD card and install a new iQ Care MELFA Support SD
card to which the data will be taken over.

MELFA RT TaolBox3

Backup to PC is completed.
Remove the iQ Care MELFA Support SD card from the PC, and
then insert the destination iQ Care MELFA Support SD cardinto

the PC.
After completing the insertion into your PC, select "OK",

oK

8) When OK is pressed after the new destination SD card is installed, a screen to select the file for checking
the status of the new card (MELFA_SUPPORT.ser) is displayed. If you select the status check file
(MELFA_SUPPORT.ser) in the destination SD card, the temporary saved takeover data will be migrated.

%5 Open the file for status check X

 obes -4y |[ sweioves »

MELFA RT ToolBox3

Backup to PC is completed.

Remove the iQ Care MELFA Support SD card from the PC, and
then insert the destination iQ Care MELFA Support SD card into
the PC.
After completing the insertion into your PC, select "OK".

The takeover setting is completed.
After removing the iQ Care MELFA Suppert SD card from the PC,
insert the iQ Care MELFA Support SD cardinto the robot

controller.

\ 4

After completing the insertion into the robot controller, turn on
the power of the robot controller.

- u
y [ pr—
I
H veeos
= oK
o L isk (C: v 4 ) »

File name: - | [Fite for status check (MELFA SL ~

wo [ ]

ﬁ The time it takes to complete the data transfer depends on the capacity of the data to be
CAUTION taken over and the performance of the computer being used. In addition, if automatic backup
data and oscillographic data are selected, the time until completion may be longer.

* If data transfer is interrupted by causes such as turning off the power of the computer or removing the iQ
Care MELFA Support SD card from the computer, follow step 8) again. However, the data transferred
last time may be overwritten and deleted.

9) After the completion of data transfer to the destination SD card is displayed, remove the destination SD
card from the computer and attach it to the SD card slot of the robot controller. When the robot controller
is turned on after installation, controller registration of the new iQ Care MELFA Support SD card will be
automatically started.
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3.3 SD card data structure

3.3.1

iQ Care MELFA Support SD card directory structure

Depending on the service type, the iQ Care MELFA Support SD card automatically generates certain folders and
files in the memory area after the relevant function is enabled. Since files related to system operation are included,
do not delete files other than the backup recommended data, or change the file name or file contents.

Table 3-4 iQ Care MELFA Support SD card directory structure

Folder/file name Description Backup Maximum Remarks
recommended | number of
files/folders
autobk | autobk [RCSERIAL]_yyyyMMdd This is the folder to store
the automatic backup data
saved by the recovery
function. Data files required v 2048
for restore are stored in the
folder.
insdat (any file name) Files saved when inspected Stored by
by the inspection service. service
v 256 personnel
during
inspection
mntdat | mntdat [RCSERIAL].csv Files saved by the
condition management v 1
function.
oscdat | [RCSERIAL]_yyyyMMdd- Files saved by the
HHmMmmss.csv oscillograph function. v 2048
grap
ppmdat | ppmdat_[RCSERIAL].csv Files saved by the
predictive maintenance v 1
function.
system | mntdat_backup.ser Backup file for the condition
management function. ]
ppmdat_backup.ser Backup file for the
predictive maintenance -
function.
mntdat_[RCSERIAL]_yyyyMMdd- Generated
HHmmss.csv only when
Backup file for the condition atime
management function. ) setting
error
occurs
ppmdat_[RCSERIAL]_yyyyMMdd- Generated
HHmmss.csv Backup file for the on!y when
. . atime
predictive maintenance - .
function. setting
error
occurs
HISTORY.ser iQ Care MELFA Support
system file. Used to check 1
the card takeover history
information.
BFP-A3803(JP).pdf iQ Care MELFA Support
Instruction Manual -
(Japanese)
BFP-A3804(EN).pdf iQ Care MELFA Support Stored at
Instruction Manual - the time of
(English) shipment.
BFP-A3805(CN).pdf iQ Care MELFA Support
Instruction Manual -
(Chinese)
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Folder/file name Description Backup Maximum Remarks
recommended | number of
files/folders

MELFA_SUPPORT.ser File used to refer to the Stored at
information on the iQ Care the time of
MELFA Support being shipment.
used. 1 Updated
* Refer to "3.3.2Checking every time
the status of the iQ Care the power
MELFA Support is turned
registration”. on.

WRTEXT.ser Generated

only

File used to perform

takeover operations. ) during the

takeover
operation.

* [RCSERIAL]J: Robot controller serial number of the robot to be serviced

* yyyyMMdd: Year (4 digits), month (2 digits), day (2 digits)

* yyyyMMdd-HHmmss : Year (4 digits), month (2 digits), day (2 digits), hour (2 digits), minute (2 digits), second (2
digits)

* The maximum number of files or folders that can be saved by the iQ Care MELFA Support function. The number
is not the maximum number of files that can be saved on the SD card. If this value is exceeded, an error will
occur and data output will not be performed.
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3.3.2 Checking the status of the iQ Care MELFA Support registration

MELFA_SUPPORT.ser is a text file used to refer to the status of the iQ Care MELFA Support registration. The
currently registered status can be checked by opening this file in text editor software, etc. This file is automatically
edited in the system. Do not delete the file, or change the file name, or file contents.

RT ToolBox3 can also be used to check the same information on a dedicated screen. For information on how to
check the information, refer to "8.1 Viewing iQ Care MELFA Support information".

Table 3-5 Contents in the MELFA_SUPPORT .ser file

File name Information Display example Remarks
Displays the model of the iQ Care MELFA
SERVICE_ID Support registered in the target robot RA-*W**M**
controller.
SUPPORT _ID Displays the iQ Care MELFA Support ID Kk _kh_tkK

registered in the target robot controller.

Displays the model of the iQ Care MELFA
PRE_SERVICE_ID Support registered last time in the target RA-*W**M**
robot controller.

"-" appears
when takeover
has never been
performed.
"-" appears
when takeover
has never been
performed.

Displays the iQ Care MELFA Support ID
PRE_SUPPORT_ID registered last time in the target robot R S e e
controller.

Displays the manufacturing time of the robot
controller that the robot controller recognizes.
Displays the start time of warranty period for
WARRANTY_START_TIME | the robot controller that the robot controller | yyyy/MM/dd HH:mm:ss

MANUFACTUREING_TIME yyyy/MM/dd HH:mm:ss

recognizes.
RBSERIAL Displays the serial number of the robot arm (10 alphanumeric
using iQ Care MELFA Support characters).
RCSERIAL Displays the serial number of the robot (10 alphanumeric
controller using iQ Care MELFA Support characters).

3.3.3 iQ Care MELFA Support SD card: assumed data usage

The data capacity of iQ Care MELFA Support SD card assumes continued use of the monitoring service for several
years, but there is a possibility that the data capacity will be insufficient depending on the usage status and the
operating status of the robot. Back up the data regularly in your computer and delete any unnecessary data.
Alternatively, the capacity can be secured by decreasing the number of takeover data types when taking over
data to another SD card.

For details on how to back up data using RT ToolBox3, refer to "8.3 Backing up data on the iQ Care MELFA
Support SD card".

Table 3-6 iQ Care MELFA Support SD card: assumed data usage

Folder name Assumed data Assumed data usage Backup Takeover Remarks
usage per day per year recommended
autobk Approx. 600 [KB] Approx. 220 [MB] v
Only during
insdat - Approx. 350 [MB] v Mandatory inspection
service
mntdat - Approx. 0.3 [MB] v Mandatory
oscdat Approx. 2500 [KB] Approx. 920 [MB] v
ppmdat - Approx. 0.3 [MB] v Mandatory

ACAUTlON If the iQ Care MELFA Support service continues while the memory capacity of the iQ Care
MELFA Support SD card is insufficient, the warning error "C6222 Insufficient SD card memory"
will occur. If the memory capacity is insufficient, not only the data is not saved, but also the
service function may be stopped. Check the remaining data capacity on the SD card regularly
using a computer, etc.
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4 Warranty extension service

This chapter describes the conditions and items to be checked when using the warranty extension service.

4.1 Service overview

The warranty extension service extends the warranty period for a fee.

If a failure or defect (failure from herein) occurs within the period of additional warranty, and lies with our
company, we will repair the product via your dealer or our service company for free. Mitsubishi Electric shall
have no responsibility or liability for on-site re-adjustment, re-teaching, and test run involving the replacement of
failing parts. The warranty shall not cover parts with service life.

Table 4-1 List of additional warranties

Name Description

One-year additional warranty | The warranty period is for one year.
Two-year additional warranty | The warranty period is for two years.

Terms are defined as follows.

(1) The "period of standard warranty" is a period during which those who purchased our robot products can
receive repair service for one year for free (for Japan).

(2) The "warranty extension service" extends the warranty period for the products included in the selected
package.

(3) The "period of additional warranty" is a period extended by the warranty extension service.

(4) The "period of warranty" is a period during which users can receive repair service for free.
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4.2 Concept of period of warranty

The concept of the warranty extension service is shown below.
For information on how to check the period of warranty, refer to "4.4 How to check the period of warranty".

4.2.1 Difference in start time between the period of standard warranty (free of charge)

and period of additional warranty

(1) Period of standard warranty (free of charge)

The period of standard warranty (free of charge) is 12 months after the robot purchase or shipment to a
specified place.

Standard warranty period

One-year warranty

12 months after the robot purchase or
shipment to a specified place

Fig. 4-1 Schematic diagram of start time of the period of standard warranty

(2) Period of additional warranty (charged)

After the period of standard warranty (free of charge) commences at the earliest of either the first power-on or
time within six months after the robot purchase, the period of additional warranty continues until the specified
number of days passes. (For Japan: 1 year = 366 days * 365 days + cumulative error in calculation) After the
period of standard warranty is finished, the period of one year (about 365 days) will be the additional period of
warranty (charged period of warranty) for the additional 1-year warranty package, and two years (about 730
days) for the additional 2-year warranty package.

— Start of additional Start of grace period of
+ ‘warranty period takeover

Standard warranty period | Additional warranty period | Grace period of takeover

i‘ Six months max. LL_ One-year warranty | Warranty period (charged)

i
b Ll -

First power-on or
time within six months after the robot purchase

e
End of standard —T End of additional —T
warranty pericd warranty period

Fig. 4-2 Schematic diagram of start time of the period of additional warranty
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4.2.2 When signing up for additional warranty again within the period of additional

warranty

After the period of additional warranty, grace period of takeover is set for two months (60 days). The period of
additional warranty can be extended again by signing up the warranty extension service again during this grace
period of takeover. The start date of the extended period of warranty is the starting date of the grace period of
takeover. If you take over prior to the grace period of takeover, the remaining period of the original warranty will be

added to the service you take over.

Start of additional wamranty period

— Start of grace penod of takeover

Standard warranty period

Additional warranty period

Grace period of
takeowver

One-year warranty

End of additional
warranty period

Warranty period (charged)

End of grace period of
takeover

_L 60-day grace period__fl

Restart of additienal warranty period

Grace period of
takeover

Additional warranty period

W
12 menths after the robot purchase or
shipment to a specified place

\— End of standard

wamanty period

Fig. 4-3 Schematic diagram of signing up for additional warranty again within the period of additional warranty
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4.2.3 When signing up for additional warranty again from the period out of the period
of additional warranty

The period of warranty will automatically terminate if you do not sign up with the warranty extension service during
the grace period of takeover after the termination of the additional warranty package, or during the grace period of
sign up for warranty after the termination of the inspection package. To sign up with the additional warranty package
again, you must have the robot equipment inspected by the inspection service.

Once the inspection service is complete, a grace period of sign up for warranty of two months (60 days) is set.
Signing up the warranty extension service during this grace period of sign up for warranty will allow you to receive
the warranty in the period of additional warranty (charged period of warranty). The extended period of warranty
commences on the date of signing up with the additional warranty package.

Even when the period of warranty is terminated, robot controllers once signed up with the additional warranty
package can continue to use the various functions of monitoring service except for the predictive maintenance
function. (Refer to "6. Monitoring service" for information on the monitoring service.)

— Start of additional warranty period — Start of grace peried of takeover
L. . Grace period of
Additional warranty period e
End of additional —/; ;\— End of grace period of
warranty period : : takeover
1 H — Start of sign up grace period
Warranty peried (charged) 1 E0-day grace period ;
b i = Waiting for Inspestion Sign up grace
inspection period
'\\_ End of sign up grace |
period
Restart of additional Warranty period (charged)
warranty period _\. +
e - G iod of
Additional warranty period el

End of additional warranty period —
Fig. 4-4 Schematic diagram of signing up for additional warranty again from the period out of the period of
additional warranty
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4.2.4 When starting use additional warranty within the period of standard warranty
(free of charge)

The period of additional warranty can be added after the period of standard warranty on the following condition:
signing up for the additional warranty package and inserting the SD card into the robot controller within the period
of standard warranty. The start date of the extended period of warranty is after the end of the period of standard
warranty. After the SD card has been inserted, the robot controller will be available for various functions such as
predictive maintenance and monitoring service. (Refer to "6. Monitoring service" for information on the monitoring
service.)

‘ Standard warranty period ‘

SD card inserted

Restart of additional

warranty period

One-year warranty Warranty period (charged)

|
]
|
|
1
|
|
1
|
|
1
|
|
1
|
|
1
I
|
1
I
|
1
|
|
1
|
|
1
|
I
1
|
I
¥
F
¥

Grace period of
takeover

Additional warranty period

End of standard End of additional —

w
12 months after the robot purchase or warranty period warranty period

shipment to a specified place
Fig. 4-5 Schematic diagram of using additional warranty within the period of standard warranty

4.2.5 When starting use additional warranty from the period out of the period of
standard warranty (free of charge)

The additional warranty package is not available if you have not signed up the additional warranty package within
the period of standard warranty. After the period of standard warranty is completed, the period requiring inspection
will start and the robot equipment must be inspected by an inspection service. (Refer to "5. Inspection service" for
information on the inspection service.)

Once the inspection service is complete, a grace period of sign up for warranty of two months (60 days) is set.
Signing up the warranty extension service during this grace period of sign up for warranty will allow you to receive
the warranty in the period of additional warranty (charged period of warranty). The extended period of warranty
commences on the date of signing up with the additional warranty package.

Standard warranty period
— Start of sign up grace period
Waiting for . Sign up grace
inspection inspechos period
! L_ End of sign up grace
pernicd
| 5 Restart of additional 5 - -
' One-year warra ! ' Warran eriod (charged '
- yeartana o A > wiarranty period _\: + ve (charged) w
| H .y - Grace period of
Additional warranty period takeover
W —
End of standard End of additional
12 manths after the robot purchase or warranty period wamanty pericd

shipment to a specified place

Fig. 4-6 Schematic diagram of using additional warranty from the period out of the period of standard warranty
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4.3 Warranty contract details

For details on the warranty contract, check the contract for the country of purchase. The contract for Japan is

described in the catalog.

4.4 How to check the period of warranty

This section explains how to check the warranty extension service contract status and the remaining period of

warranty.

You can check the period of warranty using RT ToolBox3 or by referring to the parameters.

4.41 Checking the information using RT ToolBox3

You can view the warranty extension service information in RT ToolBox3.

When online, you can read information registered for iQ Care MELFA Support by clicking "iQ Care MELFA Support
information" under "Warranty service" (accessed from "Online"-"iQ Care MELFA Support" in the tree structure on

the workspace). To read history information, click "Warranty history".

Also, if you have taken over iQ Care MELFA Support, you can check the history of the warranty up to now.

aotieeoos
2 [@hoe7 139 48
1 Offline
a Qnline
& RV-2FR-R
{8 Operation Panel
Hl Progam
I =& Visual Program
Spline
[ Parameter
[ Monitor
- $% Maintenance
I §& Board
2 #* iQ Care MELFA Support
a L

i) iQ Care MELFA Support information
dd Warranty history

[l Total Corffiition
@ Current (@ndition
14 Log
2 By 5D card datafbackup/takeover
14 SD card fta backup
2 SDcard thkeover
& Auto backupiHata restore
I Uy Backup
v Tool
i Bl MELFA-3D Vision
> [ 17O Simulator

Date | contents | service format iQ Care MELFA Support 0| =
2022/04/01 | Shipping date RA-LWIIMIP 1234-5678-ABCD-EFGH
2022/04/29 | Start date of stendard warranty period | RA-IW11MIP 1234-5678-ABCD-EFGH

2022/04/01
2022/01/01

Additional warranty & Inspection service package (Simple Inspection)

1234-5678-ABCD-EFGH

2024/04/02
2022/4/1

MITSUBISHI ELECTRIC (JAPAN)

2023/04/02

Fig. 4-7 Indication of warranty extension service information in RT ToolBox3
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Table 4-2 Display items of the warranty/predictive maintenance function status screen

Display item Display example Description Remarks
Additional warranty package (1 Displays the name of the
year) service package currently in
Additional warranty package (2 use.
years)
Inspection service package
(Simple Inspection)
iQ Care MELFA Support Inspection service package
package type (Precise Inspection)
Additional warranty & Inspection
service package (Simple
Inspection)
Additional warranty & Inspection
service package (Precise
Inspection)
Displays the license ID
iQ Care MELFA Support ID R I ok granted for each SD card
purchased.
s Displays the start date of the If the delivery date is
) Start date of warranty standard warranty period for displayed in yellow,
§ period/ yyyy/MM/dd the target robot. the display will show
Z | First power on date the first power on
2 date.
3 When the delivery
2 | End date of warranty date is displayed in
period/ /MM/dd Displays the end date of yellow, the display will
Estimated end date of vy additional warranty period. show the estimated
warranty period end date of warranty
period.
Manufacturing date yyyy/MM/dd Displays the manufacturing
date of the robot controller.
Displays the delivery date of ;heeﬁssvkgvfgﬁ?hgdor
Delivery date* yyyy/MM/dd the robot controller to be Y .
serviced. period of w_arranty is
not determined.
iQ Care MELFA Support MITSUBISHI ELECTRIC %Sg'a"“‘rfl\;hEeL?:fth“togrnge
distributor (JAPAN) cord PP
= Within standard warranty Displays the current status of
) period the warranty extension service.
§ Within additional warranty
& period
% Within takeover grace period
g Out of warranty period Indicates the period
Status Out of warranty period out of the period of
- . warranty.
Sign up grace period for
warranty will be expired
soon
Invalid (Takeoverd)
Invalid
Displays the end date of
Period yyyy/MM/dd warranty period during the
period of warranty.

. . . . Displays the usage status of for detall§, .refer to
Predictive maintenance Valid by iQ Care MELFA th dictive maintenance 6.4 Predictive
function status Support SD card f © predic maintenance

unction. function".

* When the difference between the manufacturing date of the robot controller and the first power on date is large,
the background color becomes yellow showing that the delivery date is unclear. There is no functional
difference even if the background color is yellow.
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Table 4-3 Display items of the warranty history screen

Start date of additional warranty

Display item Display example Description Remarks
The date when the eventin
Date yyyy/MM/dd the "Contents" column
occurred is displayed.
Shipping date Events related to the
Start date of standard warranty | period of warranty are
period displayed.
End date of standard warranty
Contents period

period
End date of additional warranty
period
The service status ID
Service format RA-*W**M** (model) corresponding to

the event is displayed.

iQ Care MELFA Support ID

dhkkk _kkkk hkkk kkkk

The iQ Care MELFA
Support ID corresponding
to the event is displayed.

4.4.2 Checking the information using robot parameters

When iQ Care MELFA Support is enabled, the parameters related to warranty period information can be checked

by referring to the relevant parameters. Parameters related to this function are shown below.

Table 4-4 Parameters related to iQ Care MELFA Support warranty extension service

be expired soon
9: Taken over
10: Invalid

Parameter Parameter Number of Description Remarks
name elements
Reqistered robot Indicates the robot controller serial
9 . MSRCSER String 1 number registered as the target of the
controller serial number ;
current service.
Registered robot arm Indicates the robot arm serial number
- MSRBSER String 1 registered as the target of the current
serial number .
service.
. . Indicates the service status ID (model) of
Service status ID MSMDL String 1 iQ Care MELFA Support currently in use.
iQ Care MELFA Support MSID String 1 Indicates .the iQ Care MELFA Support ID
ID currently in use.
Last service status ID MSMDLP String 1 Indicates the service status ID previously
used when a takeover occurred.
. Indicates the iQ Care MELFA Support ID
Last iQ Care MELFA MSIDP String 1 previously used when a takeover
Support ID
occurred.
Indicates the supported region (two-letter
Support area MSAREA String 1 country code) of iQ Care MELFA Support
being used.
Indicates the status of the iQ Care MELFA
Support function.
1: Before first power on of the R/C
2: Within standard warranty period 1,6,9,and 10
3: Within additional warranty period indicate that
. 4: Within takeover grace period the iQ Care
IQ Care MELFA Support | \ g5t Integer 1 | 5: Out of warranty period MELFA
status :
6: Not covered by warranty Support
7: Out of warranty period function is
8: Sign up grace period for warranty will disabled.
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Parameter Parameter Number of Description Remarks
name elements
Indicates the status of the predictive
maintenance function of iQ Care MELFA
Support.
0: SD card not inserted 0,1,and 6
1: With SD card/function disabled indicate that
Predictive maintenance 2: Do not use (manufacturer settings) the predictive
function status MSPMSTS Integer 1 3, 4: With SD card/function enabled/within | maintenance
usage period function cannot
5: With SD card/function enabled/with be used.
MSP card
6: With SD card/function enabled/out of
usage period
Do not use the
process under
any
. . . circumstances
Controller reset process | MECHRST String 1 Resets the information savgd in the robot unless
controller to the default settings. .
otherwise
specified
specifically.
(Refer to 8.5.)
Do not use the
process under
any
. Resets the iQ Care MELFA Support circumstances
1Q Care MELFA Support MSRST String 1 information registered in the robot unless
controller reset process ; .
controller to the default settings. otherwise
specified
specifically.
(Refer to 8.5.)
. . . . yyyy/MM/dd
iQ Care MELFA Support MSTNOW String 1 Indicates the present tlme that iQ Care HH mm:ss
present time MELFA Support recognizes. .
notation
Robot controller Indicates the manufacturing time of the yyyy/MM/dd
T MSMFG String 1 robot controller that iQ Care MELFA HH:mm:ss
manufacturing time . .
Support recognizes. notation
. . . . yyyy/MM/dd
Start time of warranty MSWRTST String 1 Indicates th'e start time qf warranty period HH mm:ss
period for the service currently in use. .
notation
Start time of predictive Indicates the start time of the usable yyyy/MM/dd
maintenance function MSPMTST String 1 period of the predictive maintenance HH:mm:ss
usage function for the service currently in use. notation
End time of standard Indicates the end time of standard yyyy/MM/dd
. MSWRSTE String 1 warranty period that iQ Care MELFA HH:mm:ss
warranty period . .
Support recognizes. notation
. o Indicates the end time of additional yyyy/MM/dd
End time of gddltlonal MSWRATE String 1 warranty period that iQ Care MELFA HH:mm:ss
warranty period . .
Support recognizes. notation
End time of takeover Indicates the end time of takeover grace yyyy/MM/dd
. MSGRTTE String 1 period for warranty extension for the HH:mm:ss
grace period . ] !
present warranty extension service. notation
End time of sign up Ind[cates the end time of sign up grace yyyy/MM/dd
. . period for warranty extension service after .
grace period for MSGRJTE String 1 ) . . HH:mm:ss
the inspection service has been .
warranty notation
performed.
Indicates the used space and capacity of
. the iQ Care MELFA Support SD card.
iQ Care _MELFA Support MSSDMSZ Integer 2 Element 1: used space of the SD card
SD card: used space [GB]
Element 2: capacity of the SD card [GB]
Indicates the time when the robot yyyy/MM/dd
Latest power off time MSTPOF String 1 controller was last powered off for HH:mm:ss
calculation of the usable period. notation
Indicates the time when the robot yyyy/MM/dd
Latest power on time MSTPON String 1 controller power was turned on this time HH:mm:ss
for calculation of the usable period. notation
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Parameter Parameter Number of Description Remarks
name elements
Indicates the total number of days of
warranty period in the service currently in
Period of warranty [day] | MSWRT Integer 1 use. (Total of the period of standard
warranty and the period of additional
warranty)
Period of standard Indicates the total nurr)ber. of days of
warranty [day] MSWRS Integer 1 standard warranty period in the service
currently in use.
Period of additional Indicates the total number of days of
warranty [day] MSWRA Integer 1 additional warranty period in the service
currently in use.
Indicates the total number of days of
Carryover period of standard warranty period in the service
standard warranty [day] MSWRSCO Integer 1 currently in use, which was taken over
from the previous service.
Indicates the total number of days of
Carryover period of additional warranty period in the service
additional warranty [day] MSWRACO Integer 1 currently in use, which was taken over
from the previous service.
Standard warranty Ind[cates the peripd of standard warranty
period with SD card MSWRSI Integer 1 rseglstered in the iQ (;are MELFA S_upport
; . card corresponding to the service
installation [day] currently in use.
Additional warranty Indicates the period of additional warranty
period with SD card MSWRA Integer 1 rsegiStered in the iQ Care MELFA Support
; X D card corresponding to the service
installation [day] currently in use.
Standard warranty When a takeover occurred, it indicates the
L . period of standard warranty registered in
period in previous SD MSWRSIP Integer 1 th ious| 4iQ Care MELFA
card [day] e previously used iQ Care
Support SD card.
Indicates the number of days remaining
Valid period of warranty for warranty period in the service currently
[day] MSVWR Integer 1 in use. (Total of the period of standard
warranty and the period of additional
warranty)
. . Indicates the number of days remaining
lel(rjaﬁ(tenfddao]f standard MSVWRS Integer 1 for standard warranty period in the service
y lday currently in use.
Valid period of Indicates the number of days remaining
o MSVWRA Integer 1 for additional warranty period in the
additional warranty [day] service currently in use
Valid period of takeover For the grace period of takeover, it
d MSVGRTO Integer 1 indicates the number of days remaining to
grace [day] take over the warranty extension service.
For the grace period of sign up for
Valid period of sign up warranty, it indicates the number of days
grace [day] MSVGRJ Integer 1 remaining to subscribe to the warranty
extension service.
Notice period of Set the number of days before the Initial value
warranty expired [day] MSWRTN Integer 1 warranty expiring time (C6210_00000) to "31"
notify the expiration to the user.
Enabling or disabling Switches whether to generate errors For details,
the iQ Care MELFA MSNTFY Integer 5 related to the iQ Care MELFA Support refer to Table
Support notification notification. 4-5.
Current elapsed time Indicates the number of days that have
MSTOTAL Integer 1 elapsed after starting the use of iQ Care

[day]

MELFA Support.
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4.4.3 Notification setting before expiration of the warranty period

For iQ Care MELFA Support, it is possible to set the related parameters to provide a warning prior to expiration
that the warranty period approaching due date. If you continue to use the warranty extension service, set the
parameters using the teaching pendant or RT ToolBox3 so that you will be aware of termination of the warranty
period prior to expiration.

Table 4-5 Setting for the notice period of warranty expired

Parameter Parameter Number of Description Default setting
name elements value
Notice period of Set the number of days before the 31
. MSWRTN Integer 1 warranty expiring time (C6210_00000) to
warranty expired [day] . Y
notify the expiration to the user.
Switches the output settings related to <When
the iQ Care MELFA Support notification. the
* If enabled, notification may be given controller
every time the power is turned on software
(depending on the item). version is
Ver.E3 or
Element 1: Whether to notify C6210 earlier>
"Warranty period will be expired". 1 1,1,1,1,1
(notified), 0 (not notified)
. . . Element 2: Whether to notify C6211 <When
Enabling or disabling the "Warranty period was expired". 1 the
iQ Care MELFA Support | MSNTFY Integer 5 rranty p 1S expired:.
nofification (notified), O (not notified) ' controller
Element 3: Whether to notify C6212 software
"Warranty expansion expired soon". 1 version is
(notified), O (not notified) Ver.E4 or
Element 4: Whether to notify C6213 later>
"Predictive maintenance expired". 1 0,0,0,0,0
(notified), 0 (not notified)
Element 5: Whether to notify C6214
"Please enable predictive maintenance
function (PMENA)". 1 (notified), 0 (not
notified)

4.5 Precautions

This section describes precautions to be observed when using the warranty extension service.

(1)

()

The warranty extension service may be extended by signing up with the warranty extension service again
during the period of warranty or the grace period of takeover. However, after the grace period, you cannot
sign up with the warranty extension service again without receiving the inspection service. If you continue to
use the warranty extension service, make sure to sign up with the service before expiration of the warranty
period.

The warranty extension service is available in the country of purchase of the additional warranty package.
When transporting the robot to other country, contact our sales company or distributor located in that
country beforehand. The warranty contract may differ depending on which country the robot is to be
installed.

The warranty shall not cover parts with service life and options during the period of additional warranty (for
Japan).

Table 4-6 Parts not covered by the warranty

Name Description
Robot arm Motors, reduction gears, bearings, cables, belts, ball screws, and other parts with service life
Options Parts for teaching pendants, sensors, and our robot options
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5 Inspection service

This chapter describes conditions and items to be checked when using the inspection service.

5.1 Service overview

To manage the condition of industrial robots, service engineers will visit customers' robot delivery points to perform
inspection. In this service, work such as checking the robot conditions periodically, replacing consumable parts,
performing preventive maintenance is performed in order to keep the robot in stable operation and prevent stop
of the customer's system due to a sudden failure of robots.

5.1.1 Types of inspection works

There are two types of inspections.

1 Simple inspection: Checking the robot's basic functions, appearance, cables and connectors, etc. and
performing diagnosis on the robot conditions based on saved data. It includes replacement of some
consumable parts such as batteries.

2 Precise inspection: Performing simple inspection and conducting internal inspection on the robot and
controller, replacing consumable parts used for a long time (such as grease), performing quantitative
measurement diagnosis using a measuring device.

Table 5-1 Types of inspection works

Estimated time for speetionldcidily
Name work Replacement of | Storage data| Operation |[Measurement|Preventive
consumables | diagnosis diagnosis diagnosis work
Simple inspection 1to 1.5 hours A o o x A
Precise inspection 4 to 5 hours o o o o o

o: Performed. A: Partially performed. x: Not performed.

* For details on the simple and precise inspections, refer to the catalog (for Japan).
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5.2 How to use the inspection service

This section explains the procedure for using the inspection service.

5.2.1 How to use the inspection service in Japan

The procedure for using the inspection service in Japan is as follows.

1) Registration on the website

.

@ rrrsssssssEEEssssssEEEEsEsEEEEEEEnnnnnnnnn P

@ rssnnssnassEssssEEEssEEEsEEEEEEEEEEEREEEEE

5) Issuance of an inspection report

@ rrrnmsssssEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Ao

5

2) Inspection notice

3) Schedule adjustment

4) Inspection

Fig. 5-1 Procedure for using service in Japan

Table 5-2 How to use the inspection service in Japan

No. Item Description

1 Registration on the website | Use the ID (iQ Care MELFA Support ID) registered by the customer for a user
registration on the website.
- How to check the ID: Refer to "8.1 Viewing iQ Care MELFA Support information".
- URL:
<https://www.mitsubishielectric.co.jp/fa/ssl/wap/robotusers/entryList.do>

2 Inspection notice A service company will notify the customer of an inspection.

3 Schedule adjustment Arrange an appointment of an inspection with the service company.

4 Inspection The service engineers will visit the customer to perform inspection.

5 Issuance of an inspection | The service company will issue an inspection report.

report

5.2.2 How to use the inspection service in a country other than Japan

The usage method differs depending on the region.
Refer to the documents provided by sales companies in the region and information on the website.
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5.3 Checking the inspection service information

You can check the contract status of the inspection service and the remaining number of inspections by referring
to the parameters. Parameters related to this function are shown below.

Table 5-3 Parameters related to iQ Care MELFA Support inspection services

displayed when the warranty
- period expires.

Parameter Parameter Number of Description Remarks
name elements
Reqistered robot Indicates the robot controller serial
9 . MSRCSER String 1 number registered as the target of the
controller serial number ;
current service.
Redqistered robot arm Indicates the robot arm serial number
9 MSRBSER String 1 registered as the target of the current
serial number .
service.
. . Indicates the service status ID (model) of
Service status 1D MSMDL String 1 iQ Care MELFA Support currently in use.
iQ Care MELFA Support MSID String 1 Indicates .the iQ Care MELFA Support ID
ID currently in use.
Last service status ID MSMDLP String 1 Indicates the service status ID previously
used when a takeover occurred.
. Indicates the iQ Care MELFA Support ID
Last iQ Care MELFA MSIDP String 1 previously used when a takeover
Support ID
occurred.
Indicates the supported region (two-letter
Support area MSAREA String 1 country code) of iQ Care MELFA Support
being used.
Enabled
. 2,3,4,5, Indicates the function
;Ct)a&asre MELFA Support MSSTS Integer 1 7,8 enabled status of iQ Care
Disabled MELFA Support.
1,6,9,10
Do not use the
process under
any
. . . circumstances
Controller reset process | MECHRST String 1 Resets the information savgd in the robot unless
controller to the default settings. .
otherwise
specified
specifically.
(Refer to 8.5.)
Do not use the
process under
any
. Resets the relevant data of iQ Care circumstances
1Q Care MELFA Support MSRST String 1 MELFA Support stored in the robot unless
controller reset process . .
controller to the default settings. otherwise
specified
specifically.
(Refer to 8.5.)
Valid number of simple Indicates the number of possible simple
. - P MSNOIS Integer 1 inspections currently registered for the
inspections .
service.
Valid number of precise Indicates the number of possible precise
. - P MSNOIP Integer 1 inspections currently registered for the
inspections )
service.
Latest inspection date MSINSD String 1 I nd|cat§s the date of the previous yyyy/.MM/dd
inspection. notation
OK Indicates the result of the
Latest inspection result | MSINSR String 1 NG previous inspection. ™" is

Checking the inspection service information 5-31




5 Inspection service

5.4 Precautions

This section describes precautions to be observed when using the inspection service.

(1) For information on how to sign up for additional warranty after inspection, refer to "4. Warranty extension
service" in this manual.
If an inspection is performed after the warranty period and the inspection results are acceptable, the customer
can sign up for additional warranty. The sign up grace period is 60 days after inspection.

(2) If the inspection results are not acceptable in the inspection service, the applicable parts need to be
repaired.
The service engineers will visit the customer site again. After all the applicable parts have been repaired,
the customer can sign up for additional warranty. The sign up grace period is 60 days after repair.
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6 Monitoring service

This chapter describes the conditions and items to be checked when using the monitoring service.

6.1 Service overview

The monitoring service is a service that enables users to collect and refer to data related to maintenance and
operation. For example, users can acquire the operating information of the target robot and back up their settings.
If you sign up with the warranty extension service or inspection service once, the service can be used permanently
with the exception of some functions.

In addition to storing data regularly on the iQ Care MELFA Support SD card, users can also refer to the acquired
data and use the stored data using RT ToolBox3.

Table 6-1 List of monitoring service supported functions

Function

Information

Recovery function
(Refer to Section 6.2.)

Robot recovery data is automatically backed up to the SD card. The data is used to restore
the status of the specified date.

Condition management
function
(Refer to Section 6.3.)

Robot operating information and maintenance related data is compiled into files. These
files are stored regularly on the SD card. The saved data can be viewed graphically using
RT ToolBox3.

Predictive maintenance
function
(Refer to Section 6.4.)

The preventive and predictive maintenance functions that can be used with the MELFA
Smart Plus card A/B type can be used. In addition, data related to the predictive and
preventive maintenance function is stored in a file on the SD card.

Oscillograph function
(Refer to Section 6.5.)

Time series data of devices that can be referenced by the real time monitor function of RT
ToolBox3, such as motor current values and load ratios of individual axes, are compiled
into files and stored periodically on the SD card. The saved data can be viewed in RT
ToolBox3.

Drive recorder function
(Refer to Section 6.6.)

If a specified error occurs in the robot being used, the error will trigger the function to store
logs of servo data for several seconds before and after the error occurrence. The saved
data can be viewed in RT ToolBox3.
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6.2 Recovery function

6.2.1 Overview of the function

The recovery function automatically backs up various setting data and robot programs for the robot using iQ Care
MELFA Support to use the data for restore. The robot controller status can be restored to the specified date when
a robot failure is repaired or when the robot malfunctions due to incorrect settings.

By selecting from the calendar display on RT ToolBox3, you can restore the data to the state of the specified date.
The data saving interval can be set by the user.

In this chapter, the data saved by the recovery function is referred to as automatic backup data.

6.2.2 How to set the backup interval
With the recovery function, the robot data is automatically backed up periodically at intervals set by parameters,
and the backup data is stored in the SD card. Robot parameters related to automatic backup are as follows. To

change the saving interval or saving time of automatic backup data, change the setting of the corresponding
parameter using the teaching pendant or RT ToolBox3.

Table 6-2 Parameters related to the recovery function

Parameter Parameter Number of Description Default setting
name elements value
Saving interval of (?aett: the interval (in days) for backing up 1
automatic backup data MSABIVL Integer 1 Setti.ng range 1 to 3660 (enabled), -1
[day] (disabled)

Set the time to back up the data. 14,0,0
* Data saving may not start at the
specified time depending on how the robot

Saving time of automatic is moving at the specified saving time.

backup data MSABT Integer 3
Element 1: Hour Setting range 0 to 23
Element 2: Minute Setting range 0 to 59
Element 3: Second Setting range 0 to 59
Last saving time of . Displays the last saving time of backup -
automatic backup data MSABTP String 1 data. (Read only)
Next saving time of . Displays the next saving time of backup -
automatic backup data MSABTN String 1 data. (Read only)
Sets whether to include programs in the 1
. automatic backup data.
Automatic backup data BKPRG Integer 1

program saving 0: Program information not included

1: Program information included
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6.2.3 How to recover data (restoring data using automatic backup data)

The recovery function allows you to restore the robot controller to the state when the automatic backup data is
saved using the dedicated screen of RT ToolBox3. The recovery procedure is as follows.

(1)
()

®)
(4)
®)
(6)

£ Auto backup data restore 2:10_97_139_49
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ﬂ ‘Warranty history
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> Current Condition
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a % SD card data backup/takeover
14t SD card data backup
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date on which backup is taken.

Low v v e

o' Auto backup data restore
[ -
o Tool
& E] MELFA-3D Vision
> [0 1O Simulator

<< Restore (iQ Care MELFA Support SD Card -> RC) >>
autobk_B11010001M_20220602

‘Wait until "Restoration is completed(622600000)" occurs, then
| restart the robot contraller.
If another error occurs, refer to the troubleshooting and redo the

restore.

Fig. 6-1 Example of recovery operation using automatic backup data

""" Stop the running programs and qut the program being eded
""" After the ALWAYS programs and running programs are stopped, & restores.

‘When restore s executed, all information in the robot controller wil change to the
transmitted information.
Are you sure you want to restore?

e Cw )

If a robot program is being executed, stop the operation.

When online, double-click "Auto backup data restore" under "Online"-"iQ Care MELFA Support" in the tree
structure on the workspace.

The calendar is displayed. In the Selected date field, select the year, month, day around the date you want
for restore.

If a yellow label appears on the date you want for restore, you can select the backup data on that date. Double-
click the date field.

The message for confirmation of restore using automatic backup data will appear. If you want to perform a
restore, select OK.

A message will appear upon start of the restore. After error H6226 (Restoration is completed) occurs, turn off
and on the power.

* If an error other than H6226 has occurred, refer to the error list, follow the solution to the error, then try again.
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6.2.4 Precautions
This section describes precautions to be observed when using the recovery function.

(1) When the data capacity on the SD card is insufficient, automatic backup data will not be saved. Use the data
backup function of RT ToolBox3 regularly to reserve the data capacity of the SD card. For details on how to
back up data on the SD card, refer to "8.3 Backing up data on the iQ Care MELFA Support SD card".

(2) The backup data stored on the SD card can be moved to a computer with RT ToolBox3 installed and used
for restore. However, a warning message may appear due to the difference in the file configuration. This
does not affect the restore operation.

(3) If a password is registered in "File" by the security function of the robot controller, backup and restore
cannot be performed. Delete the password of the security function before use. For details on the security
function and how to delete the password, refer to "RT ToolBox3/RT ToolBox3 mini User's Manual.

(4) If you perform a restore operation under certain conditions, an error will occur and you will not be able to
perform the restore operation. Perform the operation with no errors. For the error occurrence conditions,
refer to "7 Error list".

(5) For details on operations and precautions related to backup and restore, refer to "RT ToolBox3/RT
ToolBox3 mini User's Manual".

(6) The saving time of backup data saved by the recovery function may be delayed depending on how the
robot is moving in the process of data saving.

(7) The saving process time of backup data saved by the recovery function may take long depending on how
the robot is moving in the process of data saving.

(8) If the time setting of the robot controller is changed, the saving process time of data saved by the recovery
function may take long temporarily.

(9) If the process of backup data saving is performed while a program including commands that change
backup data (such as PrmWrite) is running, error C6232 (Failed to write file) may occur.
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6.3 Condition management function

6.3.1 Overview of the function

The condition management function automatically saves the operation information and maintenance information
of the robot using iQ Care MELFA Support to the memory area of the SD card, and continuously checks the status
of the robot. This function allows users to check the state of the robot every day without any troublesome data
sorting, and helps them to collect operation data by month, year, and so on.

In addition to being able to refer to the general information of the target robot and the present operation status
from the dedicated screens on RT ToolBox3, the stored log information is visualized by charting, which is effective
for analyzing the operation status. Since the acquired data is saved in csv file format, it can also be used for your

own data aggregation.

6.3.2 How to set the data saving time

The condition management function regularly acquires robot data at one-day intervals and stores it in the SD card.
Robot parameters related to the condition management function are as follows. To change the data saving time,
change the settings of corresponding parameters using the teaching pendant or RT ToolBox3.

Table 6-3 Parameters related to the condition management function

Parameter Parameter Number of Description Default setting
name elements value
Maintenance Sets whether to save data related to the 1
mamtonance data | MSVAIVL | integer 1| @ 2 e :
g range 1 (once every day), -1
saving interval [day] (disabled)
Last saving time of Displays the last saving time of -
maintenance . maintenance data and predictive
data/predictive MSMATP String 1 maintenance data. (Read only)
maintenance data
Next saving time of Displays the next saving time of -
maintenance . maintenance data and predictive
data/predictive MSMATN String 1 maintenance data. (Read only)
maintenance data
Sets the time to back up data related to 14,0,0
condition management.
Saving time of * Dat.a. sav_ing may not. start at the
maintenance specified time depending on how the robot
L MSMAT Integer 3 is moving at the specified saving time.
data/predictive
maintenance data Element 1: Hour Setting range 0 to 23
Element 2: Minute Setting range 0 to 59
Element 3: Second Setting range 0 to 59

Condition management function 6-37




6 Monitoring service

6.3.3 Stored data format

The data related to the condition management function is saved in the iQ Care MELFA Support SD card in the
following file formats. These files are periodically overwritten with data according to the set data acquisition interval.
Do not edit or delete the target file. Doing so disables checking of the accumulated data.

The condition management function uses a mntdat file that stores maintenance-related data and a ppmdat file
that stores data related to the predictive maintenance function. For details on the ppmdat file, refer to "6.4.5Stored
data format".

Table 6-4 Condition management function: Saved file information

Folder/file name Description s Remarks
recommended
mntdat | mntdat [RCSERIAL].csv Files saved by the condition v
management function.
Files saved by the predictive For details, refer to "6.4
ppmdat | ppmdat_[RCSERIAL].csv . . v Predictive maintenance
maintenance function. function”

* [RCSERIAL]J: Controller serial number of the robot to be serviced

Table 6-5 List of data acquired by the condition management function

No. Label name Unit Description
1 Power on time(total) [hour] Displays the cumulative power on time of the robot controller.
2 Power on time(a day) [hour] (Ej)isplays the power on time of the robot controller for the target
ay.
3 Servo on time(total) [hour] Displays the cumulative servo on time.
4 Servo on time(a day) [hour] Displays the servo on time for the target day.
5 Operation time(total) [hour] Eisp)lays the cumulative operation time (robot program running
ime).
6 Operation time(a day) [hour] Displays the operation time (robot program running time) for
the target day.
7 Run time(total) [hour] Disp!ays. the cumulative time of actual operation (motor
running time).
8 Run time(a day) [hour] Displays the actual operation time (motor running time) for the
target day.
9 Servo on(total) [times] Displays the cumulative number of servo on times.
10 | Servo on(a day) [times] Displays the number of servo on times for the target day.
11 | Servo revolutions(total) [1000 rev] Displays the cumulative number of servo revolutions for each
axis.
12 | Servo revolutions(a day) (1000 rev] Displays the number of servo revolutions for each axis for the
' target day.
13 | Brake release(total) ftimes] Displays the cumulative number of brake release times for
each axis.
14 | Brake release(a day) ftimes] Displays the number of brake release times for each axis for
the target day.
15 | Max. axis load level [%] Displays the maximum load ratio for each axis for the target
day.
16 | Max. current(FB) [Arms] Displays the maximum current value for each axis for the
target day.
17 | Max. speed(FB) [rpm] Displays the maximum speed for each axis for the target day.
18 | Max. encoder temperature [deg C] Displays the maximum encoder temperature for each axis for
the target day.
19 | Max. error of presumed torque Displays the maximum estimated torque error for each axis for
[%] the target day.
(from J1 to J6)
20 | Min. power voltage [V] Displays the minimum motor power voltage for the target day.
21 Max. power voltage [V] Displays the maximum motor power voltage for the target day.
22 | Max. regeneration level [%] Displays the maximum regenerative level of the target day.
23 | Max. controller temperature [deg C] Displays the maximum temperature in the robot controller
panel for the target day.
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No. Label name Unit Description

24 | Min. voltage(24V) V] Displays the minimum control voltage (24V system) for the
target day.
(Cannot be output for the R-type/Q-type.)

25 | Max. voltage(24V) V] Displays the maximum control voltage (24V system) for the
target day.
(Cannot be output for the R-type/Q-type.)

26 | Min. voltage(5V) V] Displays the minimum control voltage (5V system) for the
target day.

27 | Max. voltage(5V) V] Displays the maximum control voltage (5V system) for the
target day.

28 | Min. voltage(3.3V) V] Displays the minimum control voltage (3.3V system) for the
target day.

29 | Max. voltage(3.3V) V] Displays the maximum control voltage (3.3V system) for the
target day.

30 | Min. voltage(2.5V) V] Displays the minimum control voltage (2.5V system) for the
target day.
(Cannot be output for the R-type.)

31 Max. voltage(2.5V) V] Displays the maximum control voltage (2.5V system) for the
target day.
(Cannot be output for the R-type.)

32 | Min. voltage(1.3V to 1.5V) V] Displays the minimum control voltage (1.3V to 1.5V system)
for the target day.
(Cannot be output for the R-type. 1.5V for D-type and 1.3V for
Q-type.)

33 | Max. voltage(1.3V to 1.5V) V] Displays the maximum control voltage (1.3V to 1.5V system)
for the target day.
(Cannot be output for the R-type. 1.5V for D-type and 1.3V for
Q-type.)

34 | RIO connection error CH1(a day) [times] Displays the number of RIO (CH1) connection errors for the
target day.

35 | RIO CRC error CH1(a day) [times] Displays the number of RIO (CH1) communication errors for
the target day.

36 | RIO connection error CH2(a day) [times] Displays the number of RIO (CH2) connection errors for the
target day.

37 | RIO CRC error CH2(a day) [times] Displays the number of RIO (CH2) communication errors for
the target day.

38 | RIO connection error CH3(a day) [times] Displays the number of RIO (CH3) connection errors for the
target day.

39 | RIO CRC error CH3(a day) [times] Displays the number of RIO (CH3) communication errors for
the target day.

40 | RIO connection error CH4(a day) [times] Displays the number of RIO (CH4) connection errors for the
target day.

41 RIO CRC error CH4(a day) [times] Displays the number of RIO (CH4) communication errors for
the target day.

42 | RIO connection error CH5(a day) [times] Displays the number of RIO (CH5) connection errors for the
target day.

43 | RIO CRC error CH5(a day) [times] Displays the number of RIO (CH5) communication errors for
the target day.

44 | RIO connection error of hand (a [times] Displays the number of RIO (electric hand) connection errors

day) for the target day.

45 | RIO CRC error of hand(a day) [times] Displays the number of RIO (electric hand) communication
errors for the target day.

46 | Max. override [%] Displays the maximum override setting (operation panel
setting value) for the target day.

47 | Instantaneous override [%] Displays the override setting value at the time of data

acquisition.

* The cumulative data of day is reset when the acquisition of the relevant data is started.
* The data for one day may not be the data for 24 hours due to the reasons such as power-off of the robot
controller.
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6.3.4 How to refer to stored data

Using the condition management function, the cumulative data and the present status of the target robot can be
checked by using the dedicated screen of RT ToolBox3.

6.3.4.1 Total Condition screen

When online, click "Total Condition" in "Monitoring service" under "Online"-"iQ Care MELFA Support" in the tree
structure on the workspace to display the Total Condition screen, which allows you to check the overall robot
information calculated from the data stored by various functions of iQ Care MELFA Support.

As
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Fig. 6-2 Example of display of the Total Condition screen

Table 6-6 Display items of the Total Condition screen

Display item Display example Description Remarks
Additional warranty package (1 Displays the name of the service
year) package currently in use.
Additional warranty package (2
years)

Inspection service package
(Simple Inspection)

iQ Care MELFA Support Inspection service package
package type (Precise Inspection)

Additional warranty & Inspection
service package (Simple
Inspection)

Additional warranty & Inspection
service package (Precise
Inspection)

When using the inspection
service, the previous inspection
date and the next recommended
date are displayed.

Inspection Recommended | yyyy/MM
service
date Latest yyyy/MM/dd
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Display item Display example Description Remarks
Displays the degree of wear for | When the
Maintenance parts. The ratio is calculated by | predictive
parts the predictive maintenance maintenance
Consumption Pie chart + Ratio [%)] display function. Blue for good, yellow function is
for warning, and red for error disabled,
Overhaul parts conditions. display without
cumulative data
Gear Displays the status of parts Is shown.
calculated by the predictive
Abnormality . maintenance function. Blue for
detection Encoder Normal/warning/fault normal, yellow for warning, and
red for abnormal conditions.
Battery
A detailed message is displayed
Mai for abnormality detection or
aintenance message - . .
wear ratio calculation by the
predictive maintenance function.

6.3.4.2 Current Condition screen

When online, click "Current Condition" in "Monitoring service" under "Online"-"iQ Care MELFA Support" in the tree

structure on the workspace to display the Current Condition screen to show the present robot operation status or

other data acquired through communication with the target robot. By means of oscillograph data communication,
it is possible to check the operation status by graphical display, etc.

* When using the CR800-D controller, the robot controller needs to be connected to RT ToolBox3 with an Ethernet
cable. When using the CR800-R/CR800-Q controller, the robot CPU module needs to be connected to RT
ToolBox3 with an Ethernet cable. When using the CR800-R/CR800-Q controller, use a hub for the cable
connection.
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Fig. 6-3 Example of display of the Current Condition screen
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Table 6-7 Display items of the Current Condition screen

display.

Display item Display example Description Remarks
Connection ONLINE (blue)/OFFLINE (red) Displays the status of the
Servo SVO ON (blue)/SVO OFF (gray) COgnecited robot in characters
; START (blue)/STANDBY or and colors.
Basio state | Start STOPPING (gray)
ERROR (red)/NO ERROR
Error (Gray)
Switches used to start or stop
START/STOP - monitoring by the oscillograph
function.
—r Selects the communication
Method ,Erz;nmgg'if;t'on server/Real method used for monitoring by
the oscillograph function.
Displayed only
Set the communication interval when the
Interval *** Imsec] for communication with the communication
Oscillograph communication server. server is
selected.
Refresh Time ** [msec] Set the time to refresh the graph

Display Points

Number or time specified (**
minutes)

Set the number of points or
display time for the graph
display.

The display range of the graph

Display .
”» - can be changed by slider
Position operation.
. Displays the current feedback
Graph Line graph status of each axis in a line
graph. The horizontal axis can
Line color - be set by the number of display
C[‘A”enﬁ FB points. The vertical axis is
rms . ; .
Display check | Checkbox checking :ﬁ;?,vn;iﬂzacl;lzr?g#ﬁtg&eThe list
obtained and the maximum
Current/Max *** [Arms] value in the graph.
. Displays the current feedback
Graph Line graph status of each axis in a line
graph. The horizontal axis can
Line color - be set by the number of display
[Spe?d FB points. The vertical axis is
rpm i i i
P Display check | Checkbox checking :rl:to?/vn;iﬂzagzr?g#ﬁ/t:&e The list
. obtained and the maximum
Current/Max [rpm] value in the graph.
Switch used to synchronize the
Check synchronization Checkbox checking check status of current feedback

and speed feedback.

Oscillograph View

Switch used to activate the
oscillograph screen.

Field for monitoring used to

3D Monitor Robot appearance display the robot operation in a
simple way.
Displays the name and details of
the program currently in
Program (program details) operation (up to 17 lines). The
current run line is displayed in
blue.

Position Joint-Axis (axis coordinates of J1 to J8) Displays the axis coordinates of
[deg, mm] each axis of the current robot by
’ XYZ-Axis (axis coordinates of XYZABC) means of numerical values.

The current value of the load
. level for each axis of the robot
'ﬁ;:/se:‘[?,Zf Cur./Max. *** %] and the maximum value in the
graph are displayed by
numbers.
The current value of the encoder
Encoder temperature for each axis of the
Temp. Cur./Max. *** [deg C] robot and the maximum value in
[deg C] the graph are displayed by
numbers.
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6.3.4.3 Log screen

When online, click "Log"*1 in "Monitoring service" under "Online"-"iQ Care MELFA Support" in the tree structure
on the workspace to display the log screen that allows you to view the robot status using tables and charts based
on the data stored by the condition management function. In addition to viewing the most recent log data stored
on the iQ Care MELFA Support SD card, you can also view data in the same format that has been backed up on

a computer or other device.

The log screen consists of three views: the setting view, the main view, and the chart view. You can display the
time series information of the data stored in the log data at once.
*1 When offline, click "Log" in "Monitoring service" under "Online"-"iQ Care MELFA Support". Then, press the
Browse button on the Select Log File screen and select a log file on the computer. The log file should be
downloaded from the project when online and saved to the computer in advance.
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Fig. 6-4 Example of display of the log screen
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(1) Selecting a log file

When online, click "Log" in "Monitoring service" under "Online"-"iQ Care MELFA Support” in the tree structure on
the workspace to display the screen to select a log file displayed on the log screen.
On the Select Log File screen, you can select whether to download and use the most recent log file in the iQ Care
MELFA Support SD card installed in the robot controller, or to use an existing log file stored in another location.
The log screen requires two types: maintenance data and predictive maintenance data.
Select the file to be referenced and press OK to display the log screen.

Select Log File

Table 6-8 Display items of the Select Log File screen

Setting

Description of settings

Remarks

Project
Maintenance
data

Select the maintenance log data (mntdat_[RCSERIAL].csv) of the
robot controller used in the target project for reference.

If the date of the data stored on RT ToolBox3 is older than the date
of the data stored on the iQ Care MELFA Support SD card, you can
download the stored data on the SD card by pressing the Download
button.

Other

Select data that exists in the specified file path for reference.
The file path selection browser is available by pressing the Browse
button.

Select either of
the options.

Predictive Project

maintenance
data

Select the predictive maintenance log data
(ppmdat_[RCSERIAL].csv) for the robot controller used in the target
project for reference.

If the date of the data stored on RT ToolBox3 is older than the date
of the data stored on the iQ Care MELFA Support SD card, you can
download the stored data on the SD card by pressing the Download
button.

Select data that exists in the specified file path for reference.
The file path selection dialog is available by pressing the Browse
button.

Select either of
the options.

When "Other" is selected:
Select any file on the computer

<

I When "Project” is selected:

Fig. 6-6 Image of log file selection

Select the latest file on the SD card
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(2) Log screen

Setting view

In the setting view, you can change the display period and display items of the main view and chart view.

Fig. 6-7 Log screen: Setting view display example

Table 6-9 Log screen: Display items of the setting view

Period [day]

since the log acquisition start
date.

Display item Display example Description Remarks
. Set the start and end dates for
First yyyy/MM/dd the data display period. You can
change the display period of the
Latest yyyyMM/dd main view and chart view by
Set - pressing the Set button.
All By pressing the button, you can
1 year specify the period of time to
3 month - display in the main view and
Period 1 month chart viev_v. The end fjate is the
7 day last date in the acquired data.
Displays the number of days for
Ilg?a?igja%:jsa/ ] [ which the log was acquired
v during the specified period.
Displays the number of days the
log was acquired for the
All Log Days / R cumulative number of days

Operating Info.

View Robot

Controller

Toggles the display of the main
view and chart view. Select one
of the items to display.
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Main view

In the main view, the display items change according to the settings in the setting view. The display items are
switched according to any setting of operation information, robot information, or controller information, and the log
information of the robot acquired by the condition management function is displayed.

1) Operation information display

Operating infomation

Subject Total ] Per day [hfday) Rate [%] e

Power ON Time 3904 11,084 w27 [ Servo ON Count : 107 | times]
Power OFF Time 646 12.906 5377 [ Operation Time : 11725 | [h
Servo ON Time 4432 12,311 sizss [N Fimdmer 11688 | ]
Operating Time 4216 11711 .7 [

Servo ON Time © 24047 | )
Run Time 4391 12.187 so.522 [

Power ON Time : 12014 | i)

Fig. 6-8 Log screen: Operating information display example in the main view

Table 6-10 Log screen: Display items of operating information in the main view

Display item Display example Description Remarks
Power ON Displays the time and Displayed when
Time composition ratio of each item "Operating Info."
Power OFF per display period. is selected in the
Time Total ** [h] setting view.

Servo ON Time | . per day [h/day]
Rate ** [%]

Operating Time

Run Time
Operating Servo ON ** [times] Displays the current gumulatlve
. . Count number of servo on times.
information

Displays the current cumulative
Operation Time | ** [h] operating time (robot program
running time).

Displays the current cumulative
Run Time ** [h] actual operating time (the time
the motor was running).
Displays the current cumulative
servo on time.

Displays the current cumulative
power on time.

Servo ON Time | ** [h]

Power ON
Time

*%k [h]
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2) Robot information display

9562,429
14,143
9501.857
9.000

16304571 9563000
0,000 0,000
16779.429 9586.285

Fig. 6-9 Log screen: Robot information display example in the main view

Table 6-11 Log screen: Display items of robot information in the main view

Robot
information

display.

Max. Current

Displays the average value, rate

[Arms] [Arms] of change, and the latest value
Max. Axis Load | .. 1o of each axis item per display
Level [%] [%] period. For the meaning of the
Max. Speed o displayed data, refer to

[rpm] "6.3.3Stored data format".
[rpm]
Brakes Release | . [times]
Count [times]
Abnormality ** [no unit] Displays the average value, rate
Detection(Gear) of change, and the latest value
Encoder Error | .. . of each axis item per display
Count [times] [times] period. For the meaning of the
Encoder displayed data, refer to
communication | ,, ftimes] 6.4.5Stored data format".
error count
[times]:
Motor
Cumulative ** [rev]
Rotation Count ’
[rev.]
Motor Average
Rotation Count | ** [rev.]

[rev.]

Explain

Pressing the button displays an
explanatory image for the values
in the table.

Display item Display example Description Remarks
Ave. Period * [day] Specifies the length of the start Displayed when
[day] Y section average and end section | "Robot" is
average of the display. Pressing | selected in the
Set - the Set button will reflect the setting view.
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3) Controller information display

Regeneration level 11 [%]
Regeneration level 12 [%]
Regeneration level 13 [%]

Regeneration level 34 [%]

Fig. 6-10 Log screen: Controller information display example in the main view

Table 6-12 Log screen: Display items of controller information in the main view

Voltage (5.0V)

Voltage (3.3V)
[V]

Voltage (2.5V)
[Vl

Voltage
(1.3Vto 1.5V)

(V]

*%k [V]

Temperature
[deg C]

** [deg C]

Regeneration
level [%]

*%k [%]

data, refer to "6.3.3Stored data
format".

RIO Channel 1
Connection Error
Controller Count

information RIO Channel 1
Communication
Error Count

RIO Channel 2
Connection Error
Count

RIO Channel 2
Communication
Error Count

RIO Channel 3
Connection Error
Count

RIO Channel 3
Communication
Error Count

RIO Electric
Hand Connection
Error Count

RIO Electric
Hand
Communication
Error Count

** [times]

Displays the cumulative number
of communication errors that
occurred in the target item.

Display item Display example Description Remarks
Power voltage Displays the average value, rate | Displayed when
[V] of change, and the latest value of | "Controller" is
Voltage (24V) each axis item per display period. | selected in the
[V] For the meaning of the displayed | setting view.
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Chart view

In the chart view, the items that can be displayed and selected for the chart are changed according to the settings
in the setting view. By selecting an item that can be displayed and selected and selecting items to be displayed
in the chart, the time series data of the target items is displayed in the chart.

Lines :
N ./ Messure 100
|/ Moving Ave.

— Measure
— Moving Ave.

Pointsfday] : o

22/04/07 2022/04/10 2022/0413 2022/0416 2002[04/19 2022/0422 2021425 220426 202205[0L 2022/05(04 20220507

Fig. 6-11 Log screen: Chart view display example

Table 6-13 Log screen: Display items of the chart view

Setting view Item that can be displayed and Description Remarks
selection selected
Controller power on time I?lsplays the robot controller power on
time.
Servo on time Displays the robot servo on time.
Operation Operation time Displays the robot program operation
information time.
. Displays the time the motor was
Run time .
running.
s Displays the number of times the
ervo on count
servo has been turned on.
Servo speed Displays thg servo speed of the
selected axis.
Displays the brake release count for
Brake release count :
the selected axis.
Maximum load factor Displays the maximum load factor of
the selected axis.
. Displays the maximum current value
Maximum current value .
of the selected axis.
Maximum speed Displays thg maximum speed of the
selected axis.
. Displays the maximum encoder
Maximum encoder temperature .
temperature for the selected axis.
. . Displays the maximum estimated
Maximum estimated torque error ;
torque error for the selected axis.
Target parts: General
Displays the wear rate of the target ?rlqe;:taenr'](;anlcian: rts)
part of the selected axis. general mechapnical ’
Robot Wear rate (<parts>) The phgrt is d'isplayed only whenl the parts (overhaul pars)
information predictive maintenance function is timing belt ’
enabled grease, timing belt, -
’ reduction gear, bearing,
ball screw/spline
Displays the remaining time of the 'rl;?ergﬁtaﬁiratls: Sggeral
target part of the selected axis. (maintenanc% arts)
Remaining time (<parts>) The chart is displayed only when the and servo on tirine
predictive maintenance function is hen t o
enabled (when to perform
) overhaul)
Target parts: General
mechanical parts
Displays the wear status of the target (n;ﬁler:ta‘elnriggﬁapnai::l),
parts of the selected axis. garts (overhaul parts)
Wear status (<parts>) The chart is displayed only when the prease timin b%lt ’
predictive maintenance function is 9 d t" 9 b -
enabled reduction gear, bearing,
' ball screw/spline, servo
on time (when to
perform overhaul)
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Setting view Item that can be displayed and Description Remarks
selection selected

Displays the abnormality detection Target parts: reduction
score up to the previous day for the gear, encoder data,

Robot Abnormality detection score on the | target part of the selected axis. encoder

information previous day (<parts>) The chart is displayed only when the communication
predictive maintenance function is
enabled.

Displays the maximum regenerative
level of the robot controller.

Maximum controller internal Displays the maximum temperature in
temperature the robot controller panel.

Displays the maximum control voltage
for the selected voltage system.
Displays the minimum control voltage
for the selected voltage system.
Controller Number of RIO (channel) Displays the number of connection
information connection errors errors for the selected channel.
Displays the number of

Maximum regenerative level

Maximum control voltage (*V)

Minimum control voltage (*V)

Number of RIO (channel) CRC S

communication errors for the selected
errors

channel.

Displays the maximum override
Maximum override setting value of the day of data

acquisition.

Displays the override setting value at

Instantaneous override value the time of data acquisition.

Table 6-14 Log screen: Setting items of the chart display

Setting Description Display
method
Measure Charts the values recorded in the log file. Solid line
Displays the moving average value in a chart.
Moving The number of moving average points can be -
X ” Solid line
Ave. changed by entering numerical values and
pressing the Set button.
Total The cumu'latlve value from the start point is Solid line
displayed in a chart.
Estimation Displays the prediction line for the cumulative Dashed line

value.

6.3.4.4 Other reference methods

The data files shown in "6.3.3Stored data format" can also be referenced on the computer by using the
communication middleware "MelfaRXM.ocx" included in the DVD-ROM of RT ToolBox3. For the reference
methods, refer to "8.6 How to manipulate data on the iQ Care MELFA Support SD card".
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6.3.5 Precautions

This section describes precautions to be observed when using the condition management function.

(1)

If there is insufficient space on the SD card, condition management data will not be saved. Use the data
backup function of RT ToolBox3 regularly to reserve the data capacity of the SD card. For details on how to
back up data on the SD card, refer to "8.3 Backing up data on the iQ Care MELFA Support SD card".

If the log data "mntdat [RCSERIAL].csv" and "ppmdat [RCSERIAL].csv" referenced by the condition
management function are deleted from the iQ Care MELFA Support SD card, the saved data history cannot
be referenced. Be careful not to accidentally edit or delete files.

If the robot controller has been turned off during the condition management data saving time, the data will
not be saved. The data of the date and time when the data was not saved is recorded in the log file as blank.
Predictive maintenance data is recorded only when the predictive maintenance function is enabled. When
the predictive maintenance function is disabled, "-1" is recorded in the file as invalid indication.

For details on the usage period and the stored contents of the predictive maintenance data, refer to "6.4
Predictive maintenance function".

The saving time of data saved by the condition management function may be delayed depending on how
the robot is moving in the process of data saving.

The saving process time of data saved by the condition management function may take long depending on
how the robot is moving in the process of data saving.

Data saving and data reference using RT ToolBox3 may take long depending on how the robot is moving.

If the time setting of the robot controller is changed, the saving process time of data saved by the condition
management function may take long temporarily.
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6.4 Predictive maintenance function

6.4.1 Outline of functions

The predictive maintenance function in iQ Care MELFA Support can use all the preventive maintenance functions
and predictive maintenance functions that can be used in MELFA Smart Plus (optional). In addition, information
related to the predictive maintenance of robots using iQ Care MELFA Support can be automatically saved to the
memory area of the SD card and checked together with the data saved by the condition management function.
In addition to viewing the collected data from a dedicated screen on RT ToolBox3, the data is saved in the csv file
format, so you can use it for your own data aggregation.

This function can only be used during period of warranty by the warranty extension service or for one year after
the iQ Care MELFA Support SD card is inserted. For continued use, you must subscribe to one of iQ Care MELFA
Support services or purchase a MELFA Smart Plus card.

When the robot controller software version is Ver.E4 or later, the preventive maintenance function (wear
calculation function) can be used after the warranty period expires.

To continue using the predictive maintenance function (fault detection function), the above-mentioned action is
required.

The content of the preventive maintenance function and predictive maintenance function that can be used with
MELFA Smart Plus (optional) is the same as the predictive maintenance function in iQ Care MELFA Support.
Please prepare the "BFP-A3663 Predictive Maintenance Function User's Manual" beforehand, and refer to it for
details of the functions and how to use them.

Table 6-15 Function overview of the predictive maintenance function

IELF Reference
Function Summary Smart |
Plus manua
This function estimates the timing of part replacement and
maintenance recommendations when a specified operation Atype BFP-A3663
. pattern is repeated during simulations on an actual machine B type Predictive
Maintenance Y .

1 simulation or RT ToolBox3. card pack Maintenance
It can also be used for preliminary examination of (COfT:mon) Function
maintenance cycles and for verification of the operation of 1 User's Manual
parts-friendly robots.

This function calculates the wear ratio [%] of robot
components from the actual operating status of the robot étype BFI; z;ﬁ‘gf\ﬁs
Wear calculation (motor speed, load status, etc.), and displays and notifies type .
2 . ; : . ; . card pack Maintenance
function the period until maintenance inspection and overhaul. (common) Function
It supports efficient maintenance, such as notification of *1 User's Manual
maintenance timing and maintenance prioritization.
This function detects abnormality and deterioration of robot
components as soon as possible. BFP-A3663
Even if there is no additional sensor or computer for B type Predictive

3 | Fault detection function | analysis, the robot controller alone detects an error in the card pack Maintenance
reduction gear or encoder. (common) Function
Abnormalities can be detected earlier and downtime can be User's Manual
reduced.

- . Data related to predictive maintenance and preventive
Predictive maintenance . . :
data maintenance calculated by the wear calculation function

4 . and fault detection function is compiled into a file and output None
Log output (calculation loq dat
of wear ratio) as ‘og data. .
With the condition management function (refer to 6.3 This d i

Predict . Condition management function), the output data can be IS documen
dr? ictive maintenance | pocked by showing it in a chart that includes a specified

5 | data , item and time series data over a specified period of time. None

Log output (abnormality | p1aintenance and abnormality detection can be carried out
detection) more efficiently to further reduce downtime.

*1 When the robot controller software version is Ver.E4 or later, the function is available without the MELFA Smart
Plus card.
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6.4.2 Usage conditions of the predictive maintenance function

Unlike other monitoring-service functions, predictive maintenance functions in iQ Care MELFA Support are limited
in usable time. Please note that the usable time varies depending on the service package of iQ Care MELFA
Support you purchased.
When using MELFA Smart Plus (optional) together with the predictive maintenance function or the preventive
maintenance function, the product can be used without limitation. However, some functions (abnormality
detection) will expire when using MELFA Smart Plus A type.
* When the robot controller software version is Ver.E4 or later, the preventive maintenance functions (maintenance
simulation and wear calculation function) are available without limitation, even without MELFA Smart Plus.

Table 6-16 Conditions to use the predictive maintenance function

<When the robot controller software version is earlier than Ver.E4>

Warranty extension service

Inspection service

Combined use CElEIEe e Combined use (el 12
Function iQ Care MELFA of MELFA of MELFA iQ Care MELFA of MELFA of MELFA
Support onl Smart Plus SIEI AT Support onl Smart Plus St
PP y At Card pack or B PP y Card pack or B
ype t Atype
ype type
1 | Maintenance No limit No limit No limit No limit No limit No limit
simulation
Available only Available only
o | Wear calculation within No limit No limit for one year No limit No limit
function warranty after inserting
period the SD card
Available only | Available only Available only | Available only
. . within within - for one year for one year -
3 | Fault detection function warranty warranty No fimit after inserting | after inserting No fimit
period period the SD card the SD card
Preyentive Available only Available only
4 | maintenance data within No limit No limit for one year No limit No limit
Log output (calculation warranty after inserting
of wear ratio) period the SD card
Predictive maintenance | Available only | Available only Available only | Available only
data within within . for one year for one year -
5 . No limit . ; , ) No limit
Log output (abnormality warranty warranty after inserting | after inserting
detection) period period the SD card the SD card
<When the robot controller software version is Ver.E4 or later>
Warranty extension service Inspection service
" Combined use " Combined use
. Combined use Combined use
Function iQ Care MELFA of MELFA S";’;"ﬂ;iﬁ iQ Care MELFA of MELFA S";’;"E';,iﬁ
Support only Smart Plus Card KorB Support only Smart Plus Card Kor B
A type ard pack or A type ard pack or
t type
ype yp
1 | Maintenance No limit No limit No limit No limit No limit No limit
simulation
o | Wear calculation No limit No limit No limit No limit No limit No limit
function
Available only | Available only Available only | Available only
. . within within - for one year for one year .
3 | Fault detection function warranty warranty No limit after inserting | after inserting No fimit
period period the SD card the SD card
Preventive
4 | maintenance data No limit No limit No limit No limit No limit No limit
Log output (calculation
of wear ratio)
Predictive maintenance | Available only | Available only Available only | Available only
data within within - for one year for one year -
5 . No limit . ; . ; No limit
Log output (abnormality warranty warranty after inserting | after inserting
detection) period period the SD card the SD card
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6.4.3 How to use the predictive maintenance function

6.4.3.1 Enabling the predictive maintenance function
To enable the predictive maintenance function, the function enable parameter must be set while the iQ Care

MELFA Support SD card is inserted in the robot controller. Use the teaching pendant or RT ToolBox3 to set the
corresponding parameters.

Table 6-17 Predictive maintenance function enabling parameter

Parameter Parameter Number of Description Default setting
name elements value
Enables the predictive maintenance 0

PMENA Integer 1 function.

Setting range 1 (enabled), 0 (disabled)

Enable predictive
maintenance function

6.4.3.2 |Initial setting of the predictive maintenance function

You can set how to notify you when parts are exhausted, specify how to notify you when a warning occurs, and
SO on.

For the setting procedure, refer to "Initial setting of the predictive maintenance function" in the "BFP-A3663
Predictive Maintenance Function User's Manual".

6.4.3.3 Setting maintenance simulation

To enable the maintenance simulation function using the iQ Care MELFA Support SD card, you need to set the
function code of iQ Care MELFA Support. Perform the setting according to the following procedure from the robot
controller in which "6.4.3.1 Enabling the predictive maintenance function" is completed.

When the RT ToolBox3 version is Ver.2.70Y or later, this setting procedure is not required.

1) Connect RT ToolBox3 to the robot controller. Select [Parameter List] from the project tree.

2) Enter "MSCODE" in the Parameter Name field in the Parameter List window, and press the Read button.
3) Write down the function code (24 alphanumeric characters) displayed in the "Parameter Edit" window.

1) Parameter list [E Parameter List 1:RCL (Simulation) =

View .
Robot1 - | 1:RV-7FR-D @Al Read List
l 5| Parameter list "> Parameter Name : MSCODE Read (C) Changed
er
g ;rogr;a;n Paran;:ter Parameter | E:-:plaly/’un / | Attribute
Ignal Harameter
& Communication Parameter ACCMODE In'y' e of acceleratign/deceleration mode(0:Fixed value, 1:0ptimum ... Robot
g Field Metwork Parameter ir nressure erpgfr INPUT,During robotl air pressure err. QUTPUT Common
& Safety Parameter essure egfor INPUT,During robot2 air pressure err. QUTPUT Common
2) MSCODE n e
essure grror INPUT,During robot3 air pressure err. QUTPUT Common
AIRERR4 Robot4 air pressureferror INPUT,During robot4 air pressure err. QUTPUT Common
AIRERRS Robot5 air pressurg error INPUT,During robot5 air pressure err. OUTPUT Common
Parameter Edit £
Parameter Name : | MSCODE Robot# :
Explanation :

1: | 0000 0000 00O0A OOOB 00OOC 0OOD

3) Write down the function code.
[t o

* The parameter "MSCODE" can also be read by the teaching pendant.
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4) Exit RT ToolBox3 once. Right-click on the RT ToolBox3 desktop icon and select Run as administrator.
5) Select [Option] from the Workspace tab.

6) Select [MELFA Smart Plus] from the tree structure on the left of the Option window.

7) Enter the function code described in step 3) in the "Function code" field.

8) Press the Set button.

9) Press OK to restart RT ToolBox3.

A R LR

e o

Recent workspace

Workspace Home Help

1 lay2
layl
test

laye 6) MELFA Smart Plus |
lays

lays ) Operation Panel

lay4_rv \\/30 Monitor
lay4_rh o L

9 lay3
layl0a_2

When using MELFA Smart Plus function, please set function code.  Setting proedure

(R PP

* If the robot controller is connected, it is possible to get the function code
automatically by dicking the [Get function code] button.

layl

Function list
SplineTest Target robot controller: | 1:RC1 - | ’ Get function code ]
& Option lay10
2DVs
@ Print » fardarieen Function code: | | [ Set
lay2_rv T /
_'; Exit - | /

8) Set |

Cancel

7) Enter the function code.

Reset Default Values

oK

7

9) OK

6.4.3.4 Log output setting of predictive maintenance data

iQ Care MELFA Support's predictive maintenance function logs wear and abnormality detection data in addition
to MELFA Smart Plus's preventive maintenance and predictive maintenance functions, and stores them in the SD
card at one-day intervals. This setting is a common parameter to the condition management function. For details
of the condition management function, refer to "6.3 Condition management function”.

Table 6-18 Parameters related to the predictive maintenance data log

Parameter Parameter Number of Description Default setting
name elements value
Maintenance Sets whether to save data related to the 1
data/predictive condition management.
maintpenance data MSMAIVL Integer 1 Setting range 1g(once every day), -1
saving interval [day] (disabled)
Last saving time of Displays the last saving time of -
maintenance . maintenance data and predictive
data/predictive MSMATP String 1 maintenance data. (Read only)
maintenance data
Next saving time of Displays the next saving time of -
maintenance . maintenance data and predictive
data/predictive MSMATN String 1 maintenance data. (Read only)
maintenance data
Sets the time to back up data related to 14,0,0
condition management.
Saving time of * Data saving may not start at the
. specified time depending on how the robot
maintenance : ) e . .
L MSMAT Integer 3 is moving at the specified saving time.
data/predictive
maintenance data Element 1: Hour Setting range 0 to 23
Element 2: Minute Setting range 0 to 59
Element 3: Second Setting range 0 to 59
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6.4.4 Predictive maintenance function

6.4.4.1 Functions common with the preventive/predictive maintenance of MELFA
Smart Plus

Refer to the corresponding chapters in the "BFP-A3663 Predictive Maintenance Function User's Manual" for how
to refer to the basic screens for predictive/preventive maintenance using RT ToolBox3, as well as how to use the
wear calculation function, fault detection function, and maintenance simulation.

6.4.4.2 Predictive maintenance function supported in iQ Care MELFA Support

The iQ Care MELFA Support monitoring service enables output of various types of maintenance data such as the
wear ratio of robot components calculated by MELFA Smart Plus's predictive/preventive maintenance function
and the component error/deterioration detection as daily log data. The output data are stored on the iQ Care
MELFA Support SD card periodically. The stored data can be referenced on the log screen of the condition
management function. Since the data is saved in csv file format, it can also be used for your own data aggregation.
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6.4.5 Stored data format

The data related to the predictive maintenance function is saved in the iQ Care MELFA Support SD card in the
following file format. This file is periodically overwritten according to the set data acquisition interval. Do not delete
the target file. Doing so disables checking of the accumulated data.

Table 6-19 Predictive maintenance function: Saved file information

Folder/file name Description SEEUD Remarks
recommended
ppmdat | ppmdat [RCSERIAL].csv zlr:e;i;?.ved by the predictive maintenance v
* [RCSERIAL]: Robot controller serial number of the robot to be serviced
Table 6-20 List of data acquired by the predictive maintenance function
No. Label name Unit Description Remarks

1 Power on time from the previous [hour] Display; the cumulative power on time from

overhaul the previous overhaul.

2 Servo on time from the previous [hour] Displayg the cumulative servo on time from

overhaul the previous overhaul.

3 Operation time from the previous Displays the cumulative operation time (robot

overhaul [hour] program running time) from the previous
overhaul.

4 Actual operation time from the Displays the cumulative time of actual

previous overhaul [hour] operating (motor running time) from the
previous overhaul.

5 Servo on count from the previous . Displays the cumulative number of servo on

overhaul [times] times from the previous overhaul.

6 Motqr rotation count from the [rev.] Displays_ the number of .motor revolutions for

previous overhaul ) each axis from the previous overhaul.

7 Consumption | Mechanism total Displays the wear ratio of general

degree (maintenance [%] mechanical parts (maintenance parts
parts) (grease and timing belts)).

8 Mechanism total Displays the wear ratio of general
(overhaul parts) o mechanical parts (overhaul parts (reduction

[%] gears, bearings, ball screws, and ball
splines)).

9 Grease [%] Di§plays the wear ratio of grease for each

axis.

10 Timing belt [%] Displays the wear ratio of the timing belt for

each axis.

" Reduction gear %] Displays the wear ratio of the reduction gear

for each axis.

12 Bearing %] Displays the wear ratio of the bearing for

each axis.

13 Ball screw / ball . Displays the wear ratio of the ball screw/ball
spline (%] spline for each axis.

14 | Remaining Mechanism total Displays the remaining time of general

time gzgusr;tenance [hour] mechanical parts (maintenance parts
(grease and timing belts)).

15 Servo on time(at Displays the remaining time until the
overhaul [hour] specified overhaul time for the cumulative
implementation) servo on time.

16 | Consumption | Mechanism total Displays the wear status of general

status (maintenance mechanical parts (maintenance parts
parts) i (grease and timing belts)).
0: good, 1: warning, 2: error
17 Mechanism total Displays the wear status of general
(overhaul parts) mechanical parts (overhaul parts (reduction
- gears, bearings, ball screws, and ball
splines)).
0: good, 1: warning, 2: error
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No. Label name Unit Description Remarks
18 | Consumption | Servo on time(at Displays the arrival status of until the
status overhaul specified overhaul time for the cumulative
implementation) servo on time.
0: good, 1: warning, 2: error
19 Grease Displays the wear status of grease for each
- axis.
0: good, 1: warning, 2: error
20 Timing belt Displays the wear status of the timing belt for
- each axis.
0: good, 1: warning, 2: error
21 Reduction gear Displays the wear status of the reduction
- gear for each axis.
0: good, 1: warning, 2: error
22 Bearing Displays the wear status of the bearing for
- each axis.
0: good, 1: warning, 2: error
23 Ball screw / ball Displays the wear status of the ball
spline - screw/ball spline for each axis.
0: good, 1: warning, 2: error
24 | Abnormality score of the previous Displays the abnormality detection score of Only when
day (reduction gear) - the reduction gear for each axis up to the fault
previous day. detection
25 | Date of the previous day [yyMMdd] Displays the abnormality detection score function is
(reduction gear) Yy display date for the reduction gear. enabled.
26 | Encoder data abnormality score Displays the abnormality detection score of
of the previous day - encoder data for each axis up to the previous
day.
27 | Date of the previous day [yyMMdd] Displays the abnormality detection score
(encoder data) Yy display date for the encoder data.
28 | Encoder communication Displays the abnormality detection score of
abnormality score of the - encoder communication for each axis up to
previous day the previous day.
29 | Date of the previous day Displays the abnormality detection score
icati [yyMMdd] : o
(encoder communication) display date for encoder communication.
30 | Abnormality detection status Displays the abnormality detection status of
(reduction gear) ) the reduction gear for each axis.
31 | Abnormality detection status Displays the abnormality detection status of
(encoder data abnormality) ) encoder data for each axis.
32 | Abnormality detection status Displays the abnormality detection status of
(encoder communication - encoder communication for each axis.
abnormality)
33 | Abnormality detection status Displays the battery voltage abnormality
(battery voltage status) ) detection status.

* For details on acquired data, refer to the "BFP-A3663 Predictive Maintenance Function User's Manual".
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6.4.6 How to refer to stored data

6.4.6.1 Functions common with the preventive/predictive maintenance of MELFA
Smart Plus

Refer to the corresponding chapters in the "BFP-A3663 Predictive Maintenance Function User's Manual" for how

to refer to the basic screens for predictive/preventive maintenance using RT ToolBox3, as well as how to use the
wear calculation function, fault detection function, and maintenance simulation.

6.4.6.2 Predictive maintenance function supported in iQ Care MELFA Support

The data regularly stored on the iQ Care MELFA Support SD card in the monitoring service of iQ Care MELFA
Support can be viewed from the log screen of the condition management function. For information on the log
screen of the condition management function, refer to "6.3.4.3 Log screen".

When iQ Care MELFA Support is enabled, the parameters related to the predictive maintenance function can be
checked. Parameters related to this function are shown below.

Table 6-21 Parameters related to the iQ Care MELFA Support predictive maintenance function

Parameter Parameter Number of Description Remarks
name elements
Enabled Indicates whether the
Predictive maintenance 2,3,4 predictive maintenance
function status MSPMSTS Integer 1 Disable function of iQ Care MELFA
0,1,5,6 Support is enabled.
Start time of predictive Indicates the start time of the usable yyyy/MM/dd
maintenance function MSPMTST String 1 period of the predictive maintenance HH:mm:ss
usage function for the service currently in use. notation

6.4.6.3 Other reference methods

The data files shown in "6.4.5Stored data format" can also be referenced on the computer by using the
communication middleware "MelfaRXM.ocx" included in the DVD-ROM of RT ToolBox3. For the reference
methods, refer to "8.6 How to manipulate data on the iQ Care MELFA Support SD card".

Predictive maintenance function 6-59



6 Monitoring service

6.4.7 Precautions

This section describes precautions to be observed when using the predictive maintenance function.

(1)

If there is insufficient space on the SD card, condition management data will not be saved. Use the data
backup function of RT ToolBox3 regularly to reserve the data capacity of the SD card. For details on how to
back up data on the SD card, refer to "8.3 Backing up data on the iQ Care MELFA Support SD card".

If the log data "ppmdat_[RCSERIAL].csv" referenced by the condition management function is deleted from
the iQ Care MELFA Support SD card, the saved data history cannot be referenced. Be careful not to
accidentally delete the file.

If the robot controller has been turned off during the condition management data saving time, the data will
not be saved. The data of the date and time when the data was not saved is recorded in the log file as blank.
Predictive maintenance data is recorded only when the predictive maintenance function is enabled. When
the predictive maintenance function is disabled, "-1" is recorded in the file as invalid indication.

The saving time of data saved by the predictive maintenance function may be delayed depending on how
the robot is moving in the process of data saving.

The saving process time of data saved by the predictive maintenance function may take long depending on
how the robot is moving in the process of data saving.

If the time setting of the robot controller is changed, the saving process time of data saved by the predictive
maintenance function may take long temporarily.
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6.5 Oscillograph function

6.5.1 Overview of the function

The oscillograph function is used to compile time series data of devices that can be referenced by the real time
monitor function of RT ToolBox3, such as motor current values and load ratios of individual axes, into files, which
are stored periodically on the SD card. The saved data can be viewed in RT ToolBox3 using the real time monitor
function. Collecting high-speed processing data, which is difficult to collect under normal usage conditions, helps
users to utilize data in a wide range of applications, including checking the condition of aging due to continued
use of robots and checking detailed data to identify malfunctioning parts.

The collected data can be viewed in the real time monitor screen on RT ToolBox3, and the data saving interval
can be set by the user.

6.5.2 How to set the data saving interval

The oscillograph function periodically acquires data at intervals set by parameters and saves the data in the SD
card. Robot parameters related to the oscillograph function are as follows. To change the data saving
interval/saving time or stored data content, change the settings of corresponding parameters using the teaching
pendant or RT ToolBox3.

Table 6-22 Parameters related to the oscillograph function

Parameter Parameter Number of Description Default setting
name elements value
Sets the interval (unit: day) at which 1

oscillograph data is to be acquired.
Setting range 1 to 3660 (enabled), -1
(disabled)

Sets the time at which the oscillograph 14,0,0
data is to be acquired.

* Data saving may not start at the
specified time depending on how the robot
MSOST Integer 3 is moving at the specified saving time.

Saving interval of

oscillograph data [day] MSOSIVL Integer 1

Saving time of
oscillograph data

Element 1: Hour Setting range 0 to 23
Element 2: Minute Setting range 0 to 59
Element 3: Second Setting range 0 to 59
Displays the last saving time of -
oscillograph data. (Read only)
Displays the next saving time of -
oscillograph data. (Read only)
Selects the type of data to be acquired by | 1 (motor

the oscillograph function. For information current value),
on the types of data, refer to "6.5.3Stored | 6 (joint position
data format". feedback),
MSOSD Integer 4 9 (motor
Element 1: Data 1 rotation speed),
Element 2: Data 2 29 (robot
Element 3: Data 3 information)
Element 4: Data 4
Sets the time (data acquisition length in 30
seconds) for which oscillograph data is to
be acquired.

Setting range: 1 to 30

Last saving time of
oscillograph data
Next saving time of
oscillograph data

MSOSTP String 1

MSOSTN String 1

Selection of oscillograph
data

Oscillograph data time MSOSL Integer 1

Oscillograph function 6-61



6 Monitoring service

6.5.3 Stored data format

The data related to the oscillograph function is saved in the iQ Care MELFA Support SD card in the following file
format. Up to four types of data can be acquired per file. For each type of data, data is saved in the csv file. The
value is acquired in 3.5ms cycle (CR800-D/CR800-R) or 7.1ms cycle (CR800-Q).

Table 6-23 Oscillograph function: Saved file information

Folder/file name Description SEEUD Remarks
recommended
oscdat | [RCSERIALL yyyyMMdd-HHmmss.csv | | 105 $aved by the oscillograph v

* [RCSERIAL]J: Robot controller serial number of the robot to be serviced
* yyyyMMdd-HHmmss : Year (4 digits), month (2 digits), day (2 digits), hour (2 digits), minute (2 digits), second (2
digits)

Table 6-24 List of data displayed in the graph of the oscillograph function

,\gzt(t)n?gD Notation on graph Unit Description
0 - - No data acquisition
1 Current feedback [Arms] Motor current value of each axis
2 Axis load level [%] Motor load ratio of each axis displayed as an alarm level
3 Position feedback [Pulse] Motor rotation position of each axis displayed as encoder
pulse value
4 Joint position(CMD) [mm deg] Current position of each joint
5 XYZ position(CMD) [mm deg] Current position of XYZ coordinate
6 Joint position (FB) [deg] Feedback position of each joint
7 XYZ position (FB) [mm deg] Feedback position of XYZ coordinate
8 . Deviation amount of the motor rotation position with respect
Position droop [Pulse] t o .
o the position command of each axis
9 Speed (FB) [rpm] Current motor rotation speed of each axis
10 Voltage [V] Power supply voltage value
11 RMS current [Arms] Effective motor current (RMS) of each axis
12 . o Regenerative current value of each axis displayed as an alarm
Regeneration level [%] level
13 Encoder temperature [deg C] Encoder temperature of each axis
14 Current command [Arms] Current command to the motor of each axis
15 Tolerable command + [Arms] + side of the current command set for the motor of each axis
16 Tolerable command - [Arms] - side of the current command set for the motor of each axis
17 Force sensor [N Nm] Input value from the force sensor
18 Force sensor(+resultants) [N Nm] ]Icnput value (resultant force and resultant moment) from the
orce sensor
19 Force pos CMD(XYZ) [mm rad] Move command calculated by force sense control
20 [0.1%] Upper detection threshold (+ side) of the collision detection
COL threshold + Ratio to the | function
rated current
21 [0.1%] Upper detection threshold (- side) of the collision detection
COL threshold - Ratio to the | function
rated current
22 [0.1%] Estimated torque of the collision detection function
COL presumed torque Ratio to the
rated current
23 [0.1%] Actual torque of the collision detection function
COL torque Ratio to the
rated current
24 Displays the difference between the estimated torque and
the actual torque for collision detection level (ColLvl
Ref. value of COL level [%] command, parameter COLLVL, COLLVLJG setting). The
value is displayed while the collision detection is enabled
and the servo is on.
25 Displays the absolute value of difference between the
Error of presumed torque [% rating] estima'ted. torque of each axis and the.actual tqrqt{e. The
value is displayed only when torque width monitoring is
enabled for the safety option.
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MSO.SD Notation on graph Unit Description
setting
26 Ex-T coordinates speed [mms] !EX-T coordlnate transit speed during Ex-T control/Ex-T spline
interpolation
27 Ex-T coordinates position [mm deg] !EX-T coordlnate transit speed during Ex-T control/Ex-T spline
interpolation
28 Spline path point of adjusted } Path point number on which speed adjustment occurred
speed during spline interpolation/Ex-T spline interpolation
29 Tool point speed(FB) [mm/s] Speed (feedback value) of the tool center point
Remaining distance(FB) [mm] _Remalnlng dl_stance (feedback value) to the target position for
interpolation in progress
Tool point speed(CMD) [mm/s] Speed (command value) of the tool center point
D — - —
& | Remaining distance(CMD) (mm] 'Remalnln.g d|§tance (command value) to the target position for
g |n'terpolat|on in progress _
5 | Gap of CMD and FB [mm] Difference beF\{veen the commanded position and the
3 feedback position
3 Arrival rate (command value) to the target position during
%. Transport factor(CMD) [%] operation
]
Acceleration status during operation (command value) [0 =
Acceleration state(CMD) - stop, 1 = acceleration, 2 = constant speed, 3 = deceleration]
is displayed.
Controller temperature [deg C] Temperature inside the robot controller panel
30 . Signal status that is turned on when either safety input signal
Safety input - ; . .
A or safety input signal B is off
31 Safety input signal A - Input signal status (128 to 135)
32 Safety input signal B - Input signal status (160 to 167)
33 SCNI Signal - Input signal status (1264 to 1271)
INPUT - Input signal status of 32 consecutive points
OUTPUT - Output signal status of 32 consecutive points
34 Predictive maintenance score ) Current abnormality detection score of the reduction gear
(speed reducer abnormality) (harmonic drive)
35 Predictive maintenance score ) Current abnormality detection score of encoder data
(encoder data error)
36 Predictive maintenance score } Current abnormality detection score of encoder
(encoder communication error) communication

6.5.4 How to refer to stored data

The saved oscillograph data can be viewed in RT ToolBox3 using the real time monitor function. Remove the iQ
Care MELFA Support SD card from the robot controller, transfer the relevant data to a computer with RT ToolBox3
installed, and refer to the data.

For details on how to use the real time monitor function, refer to "Realtime monitor" in the "RT ToolBox3/RT
ToolBox3 mini User's Manual".

The data files shown in "6.5.3Stored data format" can also be referenced on the computer by using the
communication middleware "MelfaRXM.ocx" included in the DVD-ROM of RT ToolBox3. For the reference
methods, refer to "8.6 How to manipulate data on the iQ Care MELFA Support SD card".

6.5.5 Precautions
This section describes precautions to be observed when using the oscillograph function.

(1) If there is insufficient space on the SD card, condition management data will not be saved. Use the data
backup function of RT ToolBox3 regularly to reserve the data capacity of the SD card. For details on how to
back up data on the SD card, refer to "8.3 Backing up data on the iQ Care MELFA Support SD card".

(2) The saving time of data saved by the oscillograph function may be delayed depending on how the robot is
moving in the process of data saving.

(3) The saving process time of data saved by the oscillograph function may take long depending on how the
robot is moving in the process of data saving.

(4) If the time setting of the robot controller is changed, the saving process time of data saved by the
oscillograph function may take long temporarily.
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6.6 Drive recorder function

6.6.1 Outline of functions

If a specified error occurs in the robot that uses iQ Care MELFA Support, the error will trigger the drive recorder
function to store logs of servo data for several seconds before and after the error occurrence. The saved log data
can be viewed in RT ToolBox3 using the real time monitor function. Once an error occurs, data will be generated.
Data before and after the problem can be referenced using the drive recorder function. The data is useful for
applications such as investigating into the cause of the problem. Data only for the specific time interval can be
acquired, minimizing storage space.

6.6.2 How to use the drive recorder function

The drive recorder function can be used without performing special operation for function activation. A log file
containing various types of data for four seconds (three seconds before and one second after the error
occurrence) is saved automatically as a log file. For information on the settings of the error, refer to "6.6.3How to
set the drive recorder function”.

Data is saved automatically, and the number of saved files is 10 max. If the number of saved files exceeds 10,
the oldest file will be deleted.

Acquired log files are saved as files related to full backup data. They are saved in the backup data generated by
the full backup function of RT ToolBox3.

For information on how to generate backup data in RT ToolBox3, refer to "Backup(Robot -> PC)" in the "RT

ToolBox3 / RT ToolBox3 mini User's Manual".

6.6.3 How to set the drive recorder function

The errors that will trigger acquisition of data using the drive recorder function have been set before shipment. To
change such errors, change the relevant parameter settings.

Table 6-25 List of parameters related to the drive recorder function

Element 15: Trigger error No. #8
Setting range 0 (not specified), 1 to
9999

Element 16: Error No. #8 type

specification*

Setting range 0 (common error), 1
(axis error)

* If the error number set to the trigger error
number does not exist, no operation will
be performed.

* If an axis error is specified, the first digit
of the trigger error number will be
recognized as 0 for error check.

Parameter Parameter Number of Description Default setting
name elements value
Specify trigger error numbers (8 types 910
max.). To change the settings, power off (overspeed), 1,
and on the robot controller after the 930 (motor
parameter has been changed. overcurrent), 1,
Element 1: Trigger error No. #1 960 (gxcesswe
Setting range 0 (not specified), 1 to margin 1), 1,
0999 1010 (collision
Element 2: Error No. #1 type specification* | detection), 1,
Setting range 0 (common error), 1 920 (servo
(axis error) amplifier power
Element 3: Trigger error No. #2 module
Setting range 0 (not specified), 1 to overcurrent), 1
9999 T
Specifving a trigger error Element 4: Error No. #2 type specification® 940 (lpowe.r
pecilying 99 SDLTRGE Integer 16 Setting range 0 (common error), 1 Supply main
number (axis error) circuit error), 0,
1680 (servo

ON timeout), 0,
0,0
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6.6.4 Data that can be checked by the drive recorder function

The drive recorder function saves the following data as a log according to the trigger setting error. The saved data
can be checked by using the oscillograph function of RT ToolBox3. For information on how to refer to saved data,
refer to "6.6.5 How to refer to saved files".

Table 6-26 List of data that can be referenced using the drive recorder function

Label name Item Description Remarks
Servo Servo command #1 The information related to the servo command of the
Command#1 robot is output in the bit format. The following data is

applicable.

Bit0: Ready ON

Bit1: Servo ON

Bit2, Bit3: Not used normally.

Bit4: Not used normally.

Bit5: Not used normally.

Bit7: Alarm reset

Bit8, Bit9: Not used normally.
Servo Servo command #2 Not used normall
Command#2 Y-

Servo Status#1

Servo status #1

The information related to the servo status of the
robot is output in the bit format. The following data is
applicable.

Bit0: Ready ON

Bit1: Servo ON

Bit2, Bit3: Not used normally.

Bit4: Not used normally.

Bit5: Not used normally.

Bit7: Alarm reset

Bit8, Bit9: Not used normally.

BitC: Not used normally.

BitD: Not used normally.

BitE: Not used normally.

BitF: Warning occurring

Servo Status#2

Servo status #2

Not used normally.

Command Pulse

Position command

Indicates information on position commands of each
axis.

Feedback Pulse

Position feedback

Indicates information on position feedback of each
axis.

Velocity Feedback | Speed feedback Indicates information on speed feedback of each axis.
Torque Feedback | Torque feedback Indicates information on torque feedback of each axis.
Velocity Command | - Not used normally.

Current Command | - Not used normally.

(g-axis)

Voltage Bus voltage Indicates information on the motor voltage.

Position Droop

Not used normally.
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6.6.5 How to refer to saved files

Log files are saved in the backup data, and the file name is "SDLog#*.sd| (* represents any number from 1 to 10)".
Data can be referenced using the following steps. For details on how to use the oscillograph function, refer to
"Oscillograph" in the "RT ToolBox3 / RT ToolBox3 mini User's Manual".

<How to acquire log files>

[Performing a full backup in RT ToolBox3]

1) Create full backup data of the target robot controller by referring to "Backup(Robot -> PC)" in the "RT
ToolBox3 / RT ToolBox3 mini User's Manual".

2) SDLog#*.sdl is saved in the NG folder located in the created backup data folder.

<How to refer to log files>
To refer to log files in RT ToolBox3, the iQ Care MELFA Support function needs to be enabled (the iQ Care
MELFA Support SD card needs to be inserted into the robot controller connected in online mode).

1) Select "Oscillograph” (accessed from "Online"-"Tool" in the tree structure on the RT ToolBox3 workspace in
online mode).

Waorkspace 4 x l
& MELFAF-F
[®& 3D Monitor
RC1
Offline
Online
[ RV-2FRL-D
BB Operation Panel
Efl Pregram
<= Visual Program
Spline
2l Parameter
1 Monitor
5% Maintenance
28 Board
“* iQ Care MELFA Support
43 Backup
-

P

User Definition Screen

File Manager
&7 Tool Automatic Calculation
Force sensor
i_& 2DVision
BTl MELFA-3D Vision
[@ 1O Simulator

2) After "Oscillograph" has started, select "Load Data" on the tool bar.

A e

Workspace Home Online 3D view Oscillo

Start Log Load J Save  Save

0
Record Record | Setting Data § Data Image
Record Data File

Workspace
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3) The "Open Log file" dialog will appear. Select a file (file extension: sdl) you want to check, then press OK.

[® Open Log file =] O X
| Cc¥Desktop] | [ mowse... |
Update
Log file Size | Date ‘ Time ‘
z

6.6.6 Precautions
This section describes precautions to be observed when using the drive recorder function.

(1) Log data is automatically acquired according to the occurrence of specified errors. The oldest data is
overwritten when the number of data increases. To prevent overwriting data, perform a full backup within a
short period of time after an error occurs.

(2) To refer to log files in RT ToolBox3, the iQ Care MELFA Support function needs to be enabled (the iQ Care
MELFA Support SD card needs to be inserted into the robot controller connected in online mode). If work,
such as data saving, is performed while the iQ Care MELFA Support SD card is removed, data cannot be
referenced.
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6.7 Maintenance history function

The maintenance history function is used to check the repair and inspection history. Service engineers can save
the repair and inspection information to an SD card after the service. The information can be saved as a report
and checked by the customer. Up to 50 maintenance histories can be viewed.

6.7.1 How to check the maintenance history

1) In RT ToolBox3 in the online state, select "Maintenance history" under "Online"-"iQ Care MELFA Support"
in the tree structure on the workspace. The Maintenance history list screen will appear.

Workspace qx
& MELFA
[P 3D Monitor
RC1
Offline
2 Onine
[ RV-5A5-D
ER Operation Panel
ET Program
Spline Update

] Monitor No. \ Ttem \ Fairure / Inspection date | Repair date Stopping time (hr) | Replacement parts / Inspection type \
) Inspection  2024/04/02 08:32:46 - - Precise inspection

‘3\% Maintenance 1 Repair 2024/03/28 02:07:10 2024/04/02 08:57:33 126 R/C_Board_SERVO AMPLIFIER UNIT

28 Board

* 0

W= VVarranty Service
:g Meonitoring service
Y SD card data backup/takeover
&' Auto backup data restore
Uy Backup
i Tool

ET]) MELFA-3D Vision

[@ 1O Simulator

2) Select the history to be checked on the Maintenance history list screen. The Display report button will
appear.

OB Maintenance history list x

No. | Ttem | Fairure | Inspection date \ Repair date Stopping time (hr) | Replacement parts / Inspection type \
1 Reparr 2024/03/28 02:07:10 2024/04/02 08:57:33 126 R/C_Board_SERVO AMPLIFIER UNIT I
Display report Cancel

6-68 Maintenance history function



6 Monitoring service

3)

Press the Display report button. The report is displayed and the repair (or inspection) results can be

checked.

¥ Maintenance history list X

No. | Ttem | Fairure / Inspection date | Repair date | stopping time (hr) | Replacement parts / Inspection type |
- Inspection  2024/04/02 08:32:46 - - Precise inspection
i1 Repar 2024/03/28 02:07:10 2024/04/02 08:57:33 126 R/C_Board_SERVO AMPLIFIER UNIT

Display report

MITSUBISHI Automating the World
ELECTRIC

Changes for the Better

Repair Report

« Failure date >
2024/3/28 2:07

< Repair data »

2024/4/2 8:57

sentative >

RTC TARD

= Service engineer representative =

MELSC / CHUBU [ FS / MITSUBISHI JIRQ

1| R/C_Boerd_SERVD AMPLIFLER UNIT

Comment

The servo amplifier unit malfunctioned snd was repleced, restoring functionslity.

o=
aly0-0ty0-053-07)¢ MELFA Support
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m Repair

’ MITSUBISHI
AN\ ELECTRIC

Changes for the Better

(1) =
(2) o
O R —

MELSC / CHUBU / £5 [ MITSUBISHL JIRG

Automating the World

Repair Report

< Failure date »

2024/3/28 2:07

‘SUBISHI ELECTRIC / Mr. RTC TARD

(5) =

Replacement parts

(9) =

m Inspection service

0 MITSUBISHI
A ELECTRIC

Changes for the Better

Inspection Report

(7) » < Inspection date >

2024/4/2 8:32

R

Precise inspection

Automating the World

Inspection results

Ttem Evaluation

Total

Condition diagnosis

Rabot controller inspection

Robot inspaction

Collaborative rabot function inspection|

BEEEEE

S ‘ (10) W | cmmrr e e
Fig. 6-12 Examples of displayed reports
Table 6-27 List of contents in the displayed reports
No. ltems Contents Display
(1) | Repair Failure date yyyy/MM/dd HH: mm
(2) Repair date yyyy/MM/dd HH:mm
(3) Customer’s representative Company name
Department name
My name
(4) Service engineer representative | Company name
Location
Affiliation
My name
(5) Replacement parts Part name
(6) Comment Symptom
(Cause, Action taken, Result etc.)
(7) | Inspection Inspection date yyyy/MM/dd HH: mm
(8) Inspection type Precise inspection or Light inspection
(9) Inspection results Judgment for each item
(10) Comment Evaluation based on inspection results
(Robot condition, Repair recommendations etc.)
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7 Error list

This chapter describes causes and solutions for iQ Care MELFA Support related errors.

The meaning of the error Nos. are show below.
0000 *

[ T— « An error marked with a * reset by turning the power OFF and ON.

Take the measures given.
* The error type is indicated with a 4-digit number.
* Three types of error classes are indicated.

H: High level error............ The servo turns OFF.
L: Low level error............. The operation will stop.
C:Warning......ccccceeeennee. The operation will continue.

Table 7-1 Errors related to iQ Care MELFA Support

07l Causes and solutions
number
Error message | MELFA Support is enabled
C6201 Cause MELFA Support function is enabled.
Solution Perform error reset before use.
Error message | Takeover is completed
C6202 Cause MELFA Support takeover is completed.
Solution Perform error reset before use.
Error message | Used SD card is invalid
L6203 Cause Used SD card is invalid.
Solution Use a new iQ Care MELFA Support SD card.
Error message | MELFA Support takeover is failed
Cause MELFA Support takeover is failed (ID is unmatched).
L6204 Start with the correct combination of the robot, robot controller, and iQ Care
Solution MELFA Support SD card registered for the iQ Care MELFA Support
service.
Error message | Failed to activate MELFA Support
Cause MELFA Support activation is failed (ID is unmatched).
L6205 Start with the correct combination of the robot, robot controller, and iQ Care
Solution MELFA Support SD card registered for the iQ Care MELFA Support
service.
Error message | Takeover file is abnormal
H6206 * Cause Takeover file is saved in SD card abnormally.
. Remove the file for takeover (HISTORY.ser) in the iQ Care MELFA Support
Solution . .
SD card. Then, perform the takeover operation again.
Error message | ldentification is failed
H6207 * Cause MELFA Support identification is failed.
Solution Contact the manufacturer.
Error message | Incompatible service package
Cause Warranty expansion service package is disabled to sign up.
L6208 I - - - -
. Receive inspection service beforehand. If the inspection results are
Solution . i
acceptable, you can sign up for additional warranty.
Error message | Time configuration is abnormal
Cause Time configuration is abnormal.
L6209 Set the correct time. If the error occurs even though the time is correct, the
Solution time setting of the controller may be incorrect. Refer to "8.7 Solutions if
error L6209 occurs ".
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07l Causes and solutions
number
Error message | Warranty period will be expired
L6210 Cause Warranty period will be expired soon.
. To continue the warranty extension, take over to the additional warranty
Solution
package.
Error message | Warranty period was expired
Cause Warranty period was expired.
Cc6211 - - - - - -
Solution Have an inspection service when you sign up with the warranty extension
service again.
Error message | Warranty expansion expired soon
Cause Warranty expansion service will be expired soon.
C6212 - —
Solution When you extend the warranty, take over the service to the additional
warranty package.
Error message | Predictive maintenance expired
Cause Predictive maintenance function was expired.
C6213 - P— - - -
. When using the predictive maintenance function continuously, select a
Solution .
package to take over the service.
Error message | Please enable predictive maintenance function (PMENA)
c6214 Cause Predictive maintenance function is disabled.
Solution Enable the iQ Care MELFA Support predictive maintenance function.
(Refer to "6.4.3.1 Enabling the predictive maintenance function".)
Error message | MELFA Support is deactivated (MELFA Support SD card not found)
C6216 Cause MELFA Support SD card communication error.
. Check that the iQ Care MELFA Support SD card is connected and restart
Solution
the robot controller.
Error message | Cannot execute during RUN
C6219 Cause Cannot execute during operation
Solution Stop the operation, then try again.
Error message | Another data is being processed
C6220 Cause It is invalid for another data processing.
Solution The operation can be performed after other data processing is complete.
Error message | SD card was not found
C6221 Cause SD card was not found.
Solution Check the SD card connection.
Error message | Insufficient SD card memory
C6222 Cause SD card memory is insufficient.
. Back up the data on the SD card and delete the data, or use a new SD
Solution
card.
Error message | Restoration error
C6225 Cause Unable to restore the backup data
. Use the backup data of the robot controller of the same model and the
Solution
robot arm of the same model.
Error message | Restoration is completed
H6226 * Cause Restoration is completed.
Solution Restart the robot controller.
Error message | Backup data is abnormal
C6227 Cause Backup data is abnormal. Backup may have failed in the middle of
operation.
Solution Check that the backup data has been successfully acquired.
Error message | Maximum number of files exceeded
C6228 Cause The maximum number of files was saved already in the SD card.
. Back up the data on the iQ Care MELFA Support SD card and delete the
Solution
data, or use a new SD card.
Error message | MELFA Support is deactivated (ID is unmatched)
Cause MELFA Support is deactivated (ID is unmatched).
C6229 Start with the correct combination of the robot, robot controller, and iQ Care
Solution MELFA Support SD card registered for the iQ Care MELFA Support
service.
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07l Causes and solutions
number
Error message | No MELFA Support SD card
C6230 Cause MELFA Support SD card is not inserted.
Solution Insert a valid iQ Care MELFA Support SD card.
Error message | Failed to open file
C6231 Cause Failed to open file because target file not found.
Solution Check that the SD card is installed properly, and restart the robot controller.
If it recurs, contact the manufacturer.
Error message | Failed to write file
Cause Failed to write file
Check that the media is installed properly, and restart the robot controller.
C6232 Data of the file to be written to the media may be changed at the time of
Solution file writing. If a program including commands, such as PrmWrite, is
running, reset the saving time so that the timing of file writing is set in the
period during which the program is not running.
Error message | RAM is insufficient
Cause RAM is insufficient
The robot controller RAM disk storage space was insufficient when saving
C6236 the autom.atic backup data using the recovery function. Reduce the
Solution program size to reduce the capacity o.f th_e backup data, or changg the
setting of BKPRG so that program saving is not performed. Alternatively,
restart the robot controller to delete temporary data inside the robot
controller.
Error message | Maximum data size is exceeded
C6238 Cause Maximum data size of oscillograph data is exceeded.
Solution Check the parameter (MSOSL) for setting the time for the oscillograph
data.
Error message | Maximum data size is exceeded
Cause Maximum data size of predictive maintenance data is exceeded.
C6239 After backing up the predictive maintenance data, delgte the file of i.Q Care
Solution MELFA Support or rgduce the number of saved data in the target file.
When deleting the file, also delete the backup data (ppmdat_backup.ser)
in the system folder.
Error message | Maximum data size is exceeded
Cause Maximum data size of maintenance data is exceeded.
After backing up the maintenance data, delete the file in the iQ Care
C6240 MELFA Support SD card or reduce the number of saved data in the target
Solution file.
When deleting the file, also delete the backup data (mntdat_backup.ser)
in the system folder.
Error message | Maximum data size is exceeded
Cause Maximum data size of inspection data is exceeded.
C6241 - - - - —
Solution The size of the inspection data file to b(-? saved e)gceeds 'the upper limit of
the storage memory. Reduce the data size of the inspection data.
Error message | Maximum data size is exceeded
C6242 Cause Maximum data size of history data is exceeded
Solution The size of the history data file to be saved exceeds the upper limit of the
storage memory. Reduce the data size of the history data.
Error message | MELFA Support is reset
Cause MELFA Support information of controller is reset.
H6243 * Remove the iQ Care MELFA Support SD card and restart the robot
Solution controller. When replacing the robot arm or the robot controller, refer to
"8.5 Changing the combination of the robot arm and the robot controller".
Error message | MELFA Support is deactivated
C6244 Cause MELFA Support is deactivated due to dead battery.

Solution

Replace the battery of the robot arm.
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07l Causes and solutions
number
Error message | Failed to open history file
Cause Failed to open history file.
If the history file does not exist, the iQ Care MELFA Support history
C6245 information cannot be displayed. When the history file "HISTORY.ser"
Solution exists on the iQ Care MELFA Support SD card, delete the file.
* Since the contents of the history file will be lost, it is recommended to
back up the file.
Error message | Receive timeout
C6246 Cause PC is not responding.
Soluti Check the cable connection to the computer and the communication
olution
status.
Error message | File for takeover is abnormal
C6247 Cause File for takeover is abnormal.
Solution Contact the manufacturer.
Error message | Creating the file name list
C6248 Cause Cannot be executed because the file name list is being created
Solution Thg file name list is updated .immediately after startup of the controller.
Wait for a while, then try again.
Error message | Ethernet communication error
Cause Ethernet cable is disconnected.
Check the Ethernet connection between the robot CPU and the robot
controller.
C7880 If the Ethernet cable is connected and disconnected many times, wait for
Solution a while, then check the connegtion again. ' '
If the error frequently occurs in environments susceptible to noise, take
preventive measures such as installing a ferrite core to the Ethernet cable.
If removing the Ethernet cable connecting the robot CPU and robot
controller, set parameter RCDUETH to 0 ‘disable! and c¥cle the power.
Error message | Ethernet communication error
C7881 Cause CPU unit - controller Ethernet communication is invalid.
Solution Check the setting of the parameter [RCDUETH)].
Error message | IP address is abnormal
C7882 Cause NETIP and RCDUIP are duplicated or are not in same subnet.
Solution Check the setting of the parameter [NETIP] or [RCDUIP].
Error message | Ethernet communication error
Cause Failure in CPU unit - controller Ethernet communication
L7883 Check the Ethernet communication settings. .
Solution Check the RCDUETH, NETIP, and RCDUIP parameter settings, make
sure that the Ethernet cable is properly connected between the robot CPU
and robot controller, and then cycle the power.
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8 Appendix

8.1 Viewing iQ Care MELFA Support information

In RT ToolBox3 (optional), you can view the contract status of iQ Care MELFA Support.

When online, you can read information registered for iQ Care MELFA Support by clicking "iQ Care MELFA Support
information" under "Warranty service" (accessed from "Online"-"iQ Care MELFA Support" in the tree structure on

the workspace).

Workspace
4 M08 13548
[+ ] Offline
i Online
& RV-2FR-R
BB Operation Panel
[l Program
i3 -€ Visual Program
Spline
I ] Parameter
& [ Menitor
I 58 Maintenance
- 28 Board
.1 %+ iQ Care MELFA Support
™

2 M Monitoring service
[ Total Condition
& Current Condition

I Log

A4 SD card data backup
2 SD card takeover
& Auto backup data restore
I Uy Backup
& ¢ Tool
i+ EJ) MELFA-3D Vision
[ 1O Simulator

{# iQ Care MELFA Support information

2 @ SD card data backup/takeover

o iQ Care MELFA Support information 2:10_97_139_49

Additional warranty & Inspection service package (Simple Inspection)

1234-5678-ABCD-EFGH

2022/04/01
2022/01/01

2024/04/02
2022/4/1

MITSUBISHI ELECTRIC (JAPAN)

2023/04/02

Fig. 8-1iQ Care MELFA Support contract status indication in RT ToolBox3

Table 8-1 Display items of the iQ Care MELFA Support contract status

Display item

Display example

Description

Remarks

Additional warranty package (1
year)

Displays the name of the
service package currently in

Additional warranty package (2
years)

use.

Inspection service package
(Simple Inspection)

iQ Care MELFA Support
package type

Inspection service package
(Precise Inspection)

Additional warranty & Inspection
service package (Simple
Inspection)

Additional warranty & Inspection
service package (Precise
Inspection)

iQ Care MELFA Support ID

*kkk kkkk khkkk kkkk

Displays the license ID
granted for each SD card
purchased.

Start date of warranty

Displays the start date of the

If the delivery date is
displayed in yellow,

pouad Ajueliepp

eriod/First power on /MM/dd standard warranty period for .
gate P oy the target robot. the first power on
date is displayed.
End d ; When the delivery
nd date of warranty . date is displayed in
period/Estimated end yyyy/MM/dd D('dePtl.ayS :he end ;jate c.)f d yellow, the estimated
date of warranty period additional warranty period. end date of warranty
period is displayed.
. Displays the manufacturing
Manufacturing date yyyy/MW/dd date of the robot controller.
Displays the delivery date of ?;heeﬁg\?vk\?vf;:?h?lor
Delivery date* yyyy/MM/dd the robot controller to be Y

serviced.

period of warranty is
not determined.
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Display item Display example Description Remarks
. Displays the distributor of the
iQ Care MELFA Support MITSUBISHI ELECTRIC .
distributor (JAPAN) 1Q Care MELFA Support SD
= Within standard warranty Displays the current status of
) period the warranty extension service.
§ Within additional warranty
& period
% Within takeover grace period
g Out of warranty period Indicates the period
Status Out of warranty period out of the period of
warranty.

Sign up grace period for
warranty will be expired
soon

Invalid (Takeoverd)

Invalid

Displays the end date of
Period yyyy/MM/dd warranty period during the
period of warranty.

For details, refer to
"6.4 Predictive
maintenance
function".
* When the difference between the manufacturing date of the robot controller and the first power on date is large,
the background color becomes yellow showing that the delivery date is unclear.
There is no functional difference even if the background color is yellow.

Displays the usage status of
the predictive maintenance
function.

Predictive maintenance Valid by iQ Care MELFA
function status Support SD card

Alternatively, when the iQ Care MELFA Support SD card data "MELFA_SUPPORT.ser" is displayed in text format,
the following data is shown. The contract status can be checked from the content.

Table 8-2 Display items of the iQ Care MELFA Support contract status

Display item Tag Description Remarks

iQ Care MELFA Support SERVICE ID Model that corresponds to the
package — service package currently in use

iQ Care MELFA Support ID | SUPPORT_ID License ID granted for each SD

card purchased
Previously used iQ Care Model corresponding to the
MELFA Support package previous service package
Previously used iQ Care

License ID granted for the previous

PRE_SERVICE_ID

PRE_SUPPORT_ID

MELFA Support ID SD card

Date of manufacture MANUFACTUREING_TIME :\;Aoan’::’c‘:ﬁg:”””g date of the robot
Date of delivery WARRANTY_START_TIME | Delivery date of the robot controller
Robot arm serial number RBSERIAL Serial number of the robot arm
Robot controller serial RCSERIAL Serial number of the robot

number controller

8.2 Removing the iQ Care MELFA Support SD card

The iQ Care MELFA Support function is enabled only when the iQ Care MELFA Support SD card is installed in
the target robot controller. When the iQ Care MELFA Support SD card is removed, it can be enabled again by
powering off the robot controller once, installing the SD card, and turning on the power.

Note that period of warranty, validity period, and other time-of-use calculations will include the time during which
the iQ Care MELFA Support SD card is removed.
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8.3 Backing up data on the iQ Care MELFA Support SD card

If the iQ Care MELFA Support SD card is physically damaged, the data stored on the SD card cannot be restored.
Back up the data stored on the SD card regularly to an external computer or other device to protect the data.
Data related to various iQ Care MELFA Support functions can be backed up to RT ToolBox3 project folders using
the dedicated screen of RT ToolBox3. The backup procedure is as follows.

FE- Open the file for status check x
Q\J [ « 2041 » RC2 » Others ~ [ 43 ][ sezren oters )
4 iQ Care MELFA Support -
™, Warranty service Orgsnize v New folder = 1 @
i iQ Care MELFA Support information It Favarites +  Neme Date modified
&l Warranty history B Desktop
& Monitoring service & Download:
[l Total Condition L=l r
= Current Condition 3
; = Libraries system
4 Leg [ Documents MELFA_SUPPORT ser
94 SD card data backup/takeover & musc
1L 5D card data backup =] pictures
#5 SD card takeover ) videos
' Auto backup data restore
% Computer
& ocalDisk (1) [+ [« i »
I File name: || - [ Fite for status check (MeLFA SL - |
/ Qpen I Cancel
5D card data backup x
Backup data selection kst .
Select the data to back up fromiQ Care MELFA Support SD card
P,
4 Predictive data

7 Maintenance data
# Inspection data

MELFA RT ToolBox3

0 The backup is completed.

* The folowing data ray take a long time for data transfer,
Auto backup data
Oscograph data:

v

* The folowing fiks wil be backed up regardiess of the check.

oK

Update Ist

oK Cancel.

Fig. 8-2 Example of iQ Care MELFA Support SD card backup operation in RT ToolBox3

[ Start ]

S 2

1. Removing/installing the iQ Care MELFA Support SD card (preparation)
Turn off the power of the robot controller and remove the original iQ Care MELFA Support SD card from the SD card slot.
Attach the removed iQ Care MELFA Support SD card to the SD card drive of the computer with RT ToolBox3.

2. Selecting the iQ Care MELFA Support SD card
From the tree on the RT ToolBox3 workspace, select "SD card data backup" under "iQ Care MELFA Support" - "SD card data

backup/takeover".
When the dialog box for selecting the status check target file is displayed, select "MELFA_SUPPRT.ser" in the SD card to be backed up

3. Selecting data to be backed up
When the SD card data backup screen is displayed, select the check boxes of the items to be backed up.

and press Open.

After selecting items, press OK to back up the data.

e )

The backup data is saved in the RT ToolBox3 project.
B Save destination: Workspace name¥project name¥MELFASupport¥SDBackup

B Folder name:
sdbackup_[RCSERIAL]_ yyyyMMdd-HHmmss

I— Backup date and time (year, month, date, hour,
minute, and second)

Serial number of the robot controller
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f CAUTION The time required to complete the backup depends on the data capacity in the SD card and
the performance of the computer being used. In addition, if automatic backup data and the
oscillograph data are selected for backup, the time until completion may be longer.

Because the backup operation is performed by removing the SD card from the robot
ACAU TION controller, the robot can be operated normally during the backup operation. Note that the iQ
Care MELFA Support function will be disabled for robot operation while the SD card is being

removed.
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8.4 Solutions to take when the robot controller time setting is
changed

If the robot controller's time setting has been changed for reasons such as exhausting the robot's battery or
changing the settings of the robot CPU of CR800-R/CR800-Q controller, abnormal values may be shown as the
period of warranty depending on the time after the change.
If the time setting has been changed, take the following actions according to the status.

Table 8-3 Solutions to take when the robot controller time setting is changed

Controller

Date and time

service has been
consumed.

Cause . Event Solution
type settings
CR800-D The robot battery has | The clock is iQ Care MELFA Remove the iQ Care MELFA
been removed for behind. Support function has Support SD card, set the clock,
more than a certain been temporarily and turn on the power supply.
period. disabled. Turn off the power again, install
the SD card, and turn on the
power.
The clock is The remaining period of | The consumed period of
ahead. warranty extension warranty cannot be recovered.
service has been Contact the manufacturer.
consumed.
The clock setting was | The clock was set | The time setting has The controller can be used as it
changed while the backward been changed. is.
power was on. (within 24 hours).
The clock was set | The time setting has It can be used as it is, but the
backward been changed and the accumulated data will be
(24 hours or saved data has been replaced with a new file. If the
more). renamed. clock setting is not the intended
one, set the clock time back and
organize the data on the SD
card.
The clock was set | The iQ Care MELFA Remove the iQ Care MELFA
backward Support function has Support SD card, set the clock,
(earlier than the been disabled. and turn on the power supply.
robot controller
manufacturing
time).
The clock was set | The time setting has The controller can be used as it
forward. been changed. is.
CR800-R The robot CPU The clock is iQ Care MELFA Remove the iQ Care MELFA
CR800-Q module was started behind. Support function has Support SD card, set the clock,
and the time was been temporarily and turn on the power supply.
changed while the disabled. Turn off the power again, install
power of the robot the SD card, and turn on the
controller was off. power.
The clock is The remaining period of | The consumed period of
ahead. warranty extension warranty cannot be recovered.

Contact the manufacturer.

The clock setting was
changed while the
robot controller and
the robot CPU
module were on.

The clock was set
backward
(within 24 hours).

The time setting has
been changed.

The controller can be used as it
is.

The clock was set
backward

(24 hours or
more).

The time setting has
been changed and the
saved data has been
renamed.

It can be used as it is, but the
accumulated data will be
replaced with a new file. If the
clock setting is not the intended
one, set the clock time back and
organize the data on the SD
card.

The clock was set
backward

(earlier than the
robot controller
manufacturing
time).

The iQ Care MELFA
Support function has
been disabled.

Remove the iQ Care MELFA
Support SD card, set the clock,
and turn on the power supply.

The clock was set
forward.

The time setting has
been changed.

The controller can be used as it
is.
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A For the CR800-R/CR800-Q controllers, the correct time setting is not applied if the parameter

CAUTION "TIMESYNC" is set to 0 (Time synchronization between the robot CPU and robot controller
is disabled). When using the CR800-R/CR800-Q controllers, set the parameter "TIMESYNC"
to 1 (Time synchronization between the robot CPU and robot controller is enabled).

8.5 Changing the combination of the robot arm and the robot
controller

iQ Care MELFA Support operates only in the combination of the robot arm and the robot controller for which the
function was first enabled. When changing the combination of the robot arm and the robot controller, you must
prepare a new, unused iQ Care MELFA Support SD card, and delete the registration information on the robot
controller.

Note that once the registration information is deleted, it cannot be restored to the previous registration status.
Also note that the iQ Care MELFA Support SD card used prior to the combination change cannot be used any
more.

s )

1. Removing the iQ Care MELFA Support SD card
Set the parameter MSRST to "CLEAR" and power off the robot controller. Remove the iQ Care MELFA Support SD card from the SD
card slot.* The iQ Care MELFA Support SD card used so far cannot be used any more.

2. Change of combination
Change the combination of the robot arm and the robot controller, and check that they are operable. Power off the controller after

confirming that it can operate.

3. Installing a new iQ Care MELFA Support SD card
Attach a new iQ Care MELFA Support SD card to the robot controller and power on the robot controller. The information on the new
combination of the robot arm and the robot controller is registered in the robot controller and the iQ Care MELFA Support SD card, and

the function is enabled.
[ End ]

8-80 Changing the combination of the robot arm and the robot controller



8 Appendix

8.6 How to manipulate data on the iQ Care MELFA Support SD
card

The data saved on the iQ Care MELFA Support SD card can be referenced by removing the SD card from the
robot controller, installing it in the computer, etc., and copying the file. In addition, the data can be referenced
without removing the SD card if the communication middleware "MelfaRXM.ocx" included in the DVD-ROM of
RT ToolBox3 is used. (MelfaRXM.ocx is not included in RT ToolBox3 mini.)

For information on MelfaRXM.ocx, refer to "About the "MelfaRXM.ocx" communications middleware" and
"MelfaRXM.ocx Communications Middleware Setup” in the "RT ToolBox3 / RT ToolBox3 mini User's Manual.
This section describes request transmission commands to operate files supporting the iQ Care MELFA Support
function.

8.6.1 Request ID specifications

The request IDs to be specified in request transmission related to iQ Care MELFA Support are as follows.

Table 8-4 List of IDs to operate files for the external storage device

ID value Function name
369 Reading the list of files from the external storage device
370 Reading files from the external storage device
371 Writing files to the external storage device
372 Reading files from the external storage device (file output)

—

Reading the list of files from the external storage device]

ltem Description
Summary Reads the list of files (folder) stored in the external storage device of the robot
controller.
Request ID 369
Argument Data type
when
requested

Data received Number of files <LF>

File name 1 <LF>

Number of bytes used for file 1 <LF>
File 1 date <LF>

File 1 time <LF>

File name N <LF>

Number of bytes used for file N <LF>
File N date <LF>

File N time

Remarks (1) Data type

0: Backup folder

1: Oscillograph

2: Inspection data

Argument 2

example
Example of 2<LF>

data received Test1. TXT<LF>

36<LF>
02/06/24<LF>14:49:54<LF>
TEST2.TXT<LF>
8323<LF>
02/06/24<LF>14:12:54
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[Reading files from the external storage device]

Item Description
Summary Reads the contents of files stored in the external storage device of the robot
controller.
Request ID 370
Argument File name <LF>
when Data type
requested

Data received

File name <LF>
Number of data characters used in the file <LF>
File contents

Remarks

(1) Data type

0: - (reading regular files when specified)

1: Oscillograph

2: Inspection data

3: Maintenance data

4: Predictive maintenance

5: Data in the root directory

(2) Afile extension is required. Not case-sensitive.

(3) Binary files cannot be read. Only text data can be used.

Argument
example

Test.txt
2

Example of
data received

Test.txt<LF>
36<LF>
--Test Data-- This is data for test.

[W

riting files to the external storage device]
ltem Description
Summary Writes specified files to the external storage device of the robot controller.
Request ID 371
Argument File name <LF>
when Data type <LF>
requested Number of data characters used in the file <LF>

File contents

Data received

Remarks

(1) Data type

0: - (reading regular files when specified)

1: Oscillograph

2: Inspection data

3: Maintenance data

4: Predictive maintenance

(2) Afile extension is required. Not case-sensitive.

(3) Binary files cannot be written. Only text data can be used.

Argument
example

Test.txt<LF>

2<LF>

36<LF>

--Test Data-- This is data for test.
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[Reading files from the external storage device (file output)]

ltem Description
Summary Reads files from the external storage device of the robot controller and outputs
them.
Request ID 372
Argument Number of read files <LF>
when Data type <LF>
requested Read source file name 1 <LF> Read destination file path 1 <LF>

Read source file name 2 <LF> Read destination file path 2 <LF>

Read source file name N <LF> Read destination file path N

Data received

Remarks

(1) Data type

0: - (reading regular files when specified)

1: Oscillograph

2: Inspection data

3: Maintenance data

4: Predictive maintenance

5: Data in the root directory

(2) Afile extension is required.

(3) Binary files cannot be read. Only text data can be used.

Argument
example

2<LF>

3<LF>

1.prg<LF>c:¥1.prg<LF>
common.prm<LF>c:¥Temp¥common.prm

A If a file operation is requested for the external storage device while the robot controller

CAUTION accesses the iQ Care MELFA Support SD card (file saving/file calling), error C6220 "It is
invalid for another data processing" will occur. If an error occurs, wait until the robot controller
processing ends, then perform a request again.
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8.7 Solutions if error L6209 occurs

If error L6209 (robot time setting error) occurs at the start of iQ Care MELFA Support, the error can be resolved
with the timestamp adjustment function of RT ToolBox3.
* The timestamp adjustment function is available for RT ToolBox3/RT ToolBox3 mini/RT ToolBox3 Pro version

2.30G or later.

Use the timestamp adjustment function only if error L6209 occurs at the start of iQ Care

ACAUTlON MELFA Support. Otherwise, the warranty period may be shortened.

Error L6209 may also occur when the robot controller is replaced. To find solutions, refer to
"8.5 Changing the combination of the robot arm and the robot controller ".

Q If the iQ Care MELFA Support SD card is inserted in the robot controller, remove it before
CAUTION starting the timestamp adjustment function. The timestamp adjustment function cannot be
used if the SD card is inserted.

8.7.1 Starting the timestamp adjustment function

Establish online connection between RT ToolBox3 and the robot, then double-click [Time stamp adjustment] under
[Online] - [Maintenance] of the intended project. The Time stamp adjustment screen will appear.

W Rodo_demo
[#& 2D Monitor
RC1
Offline
Online
[ Rw-2FR-D
B Operation Panel
[l Program
=& Visual Program
Spline
[El Parameter
1 Maonitor
5% Maintenance
;? Crigin Data
% Initialize
<) Maintenance Forecast

=

=

o . .
D Time stamp adjustment I >
|| Password Setup

28 Board
“z* iQ Care MELFA Support
43 Backup
# Tool
B MELFA-3D Vision
[ /O Simulator

* Please make the following settings in order,

1. Perform all backup
{ Perform a all backup before starting the time stamp adjustment.

Backup

~2. Confirm the current time

Set the time in the RC to the current time before changing the time
stamp setting.

Set current tima

~3. Set robot controller time stamp

Set the manufacturing date to the robot controller time stamp.

Serial number : |

Current time stamp : 2023/12/20 17:01:56

Set time stamp

~4. Set robot time stamp
Set the first power on date to the robot time stamp.

Serial number : | I

Current time stamp : 2023/12/20 17:06:40

Set time stamp

Fig. 8-3 Starting the timestamp adjustment function
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8.7.2 Steps to operate the timestamp adjustment function

Perform the numbered operations shown on the Time stamp adjustment screen in order.

=

O
* Please make the following settings in arder,
1. Perform all backup
Perform a all backup before starting the time stamp adjustment. [Step 1]
Acquire a full backup.
2. Confirm the current time N
Set the time in the RC to the current time before changing the time [Step 2]
el o Set the time of the robot controller to
the current time.
~3. Set robot controller time stamp ” J
Set the manufacturing date to the robot controller time stamp. / N
ol i S\ [Step 3]
2 | .
S8 NUmoer Set the timestamp of the robot
Current time stamp : 2023/12/20 17:01:56 controller.
J
~4. Set robot time stamp
Set the first power on date to the robot time stamp. N )
[Step 4]
Serial number : | Set the timestamp of the robot.
J
Current time stamp : 2023/12/20 17:06:40
Fig. 8-4 Steps to operate the timestamp adjustment function
[Step 1]

Perform a full backup of data before work.

Press the backup button and follow the instructions on the displayed screen to perform a full backup.

[Step 2]

If the date and time of the robot controller differs from the current date and time, set the current date and time.
* The date and time of the robot controller can be checked on the initialization screen. Double-click [Initialize]
under [Online] - [Maintenance] to display the initialization screen.

Perform the following steps:

1) Press the Set current time button. The Set Time screen will appear.

2) Set the date and time on the Set Time screen and press the OK button to complete the time setting.
(The date and time of the computer can be imported by pressing the Get PC Time button on the Set Time

screen.)

2. Confirm the current time

Set the time in the RC to the current time before changing the time
stamp setting.

I Set current time } ‘

\ 4

Get PC Time
‘2024;03}14 @ | |11:15:59 :
oK Cancel
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[Step 3]
If the manufacturing date data of the controller (timestamp of the controller) differs from the actual manufacturing
date, correct the timestamp of the controller.

Perform the following steps:
1) Check the manufacturing date of the controller (current timestamp).

3. Set robot controller time stamp

Set the manufacturing date to the robot controller time stamp. Set time stamp

Serial number : I

Current time stamp : | 2023/12/20 17:01:56 |

2) Press the Set time stamp button. The Set robot controller time stamp screen will appear.
The displayed manufacturing date is obtained from the internal data of the robot controller. (* The date and
time is set to a fixed value of 00:00:00 on the 15th.)

3. Set robot controller time stamp

Set the manufacturing date to the robot controller time starmp. I Set time stamp | ‘

Seralnumber: |

Set robot controller time stamp

Current time stamp : 2023/12/20 17:01:56
~1. Manufacturing date
Displays the manufacturing date obtained from the robot controller.
Manufacturing date : | 2017/12/15 00:00:00 ]
. . /

Manufacturing date obtained 7

from the interna| data Of the ~ 2. Write robot controller time stamp

rObOt ContrO”er Write the manufacturing date to the robot controller time starmp. Write

After updating time stamp : -
Close

3) Press the Write button. The timestamp of the controller will be updated.

Set robot controller time stamp 2 Set robot controller time stamp 2

~1. Manufacturing date ~1. Manufacturing date
Displays the manufacturing date obtained from the robot controller. Displays the manufacturing date obtained from the robot controller.
Manufacturing date : 2017/12/15 00:00:00 Manufacturing date : 2017/12/15 00:00:00

~2. Write robot controller time stamp l ~2. Write robot controller time stamp

Write the manufacturing date to the robot controller time stamp. Write the manufacturing date to the robot controller time stamp. Write

After updating time stamp : = After updating time stamp : l 2017/12/15 00:00:00 l
/
Close / Close
Updated

4) Press the Close button to complete the settings.

Set robot controller time stamp x

~1. Manufacturing date
Displays the manufacturing date obtained from the robot controller.

Manufacturing date : 2017/12/15 00:00:00

~ 2. Write robot controller time stamp

Write the manufacturing date to the robot controller time stamp. Write

After updating time stamp : 2017/12/15 00:00:00
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[Step 4]
If the first power-on date data (timestamp of the robot) differs from the actual power-on date, correct the first
power-on date data.

Perform the following steps:
1) Check the first power-on date (current timestamp).

4. Set robot time stamp

Set the first power on date to the robot time stamp. Set time stamp

Serial number : I

Current time stamp : | 2023/12/20 17:06:40 ]

2) Press the Set time stamp button. The Set time stamp screen of the robot will appear.
4. Set robot time stamp

Set the first power on date to the robot time stamp. Set time starmp |

Serial number : I

Set robot time stamp £

Current time stamp : 2023/12/20 17:06:40
~1. Set the first power on date

Set the first power on date to be recorded in the robot time stamp.

Set time

First power on date : -

~ 2. Write robot time stamp
‘Write the first power on date to the robot time stamp.

Write

After updating time stamp : -

3) Press the Set time stamp button. The Set Time screen will appear.

Set robot time stamp £
~ 1. Set the first power on date Get PC Time
Set the first power on date to be recorded in the robot time stamp. l :

Set time
|2024,f03,f14 B+ | |11:1e:2u

v

First power on date : -

’ oK ] ’ Cancel ]

~ 2. Write robot time stamp
Write the first power on date to the robot time stamp. Write

After updating time stamp : -

Close

4) Set the date and time on the Set Time screen and press the OK button. The time setting is completed, and
the first power-on date is set.
(The date and time of the computer can be imported by pressing the Get PC Time button on the Set Time

screen.)
~1. Set the first power on date
" Set the first power on date to be recorded in the robot time stamp. Seat time
|2nz4fn3,f14 Dv| |11:13:2n :
First powver on date : [ 2024/03/14 11:18:48 ]
[ —
[ ox | ! ) > /
~ 2. Write robot time stamp /
Write the first power on date to the robot time p. Write
. After updating time stamp : -
The first power-on
date set.
Close
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5) Press the Write button. The timestamp of the robot will be updated.

Set robot time stamp

Set robot time stamp

~1. Set the first power on date ~1. Set the first power on date
Set the first power on date to be recorded in the robot time stamp. Set time Set the first power on date to be recorded in the robot time stamp.
First power on date : 2024/03/14 11:18:48 First power on date : 2024/03/14 11:18:48

~2. Write robot time stamp
‘Write the first power on date to the robot time stamp.

~2. Write robot time stamp
Write the first power on date to the robot time stamp. Write

After updating time stamp : = After updating time stamp : [ 2024/03/14 11:18:48 ]
/

/
Updated —/

6) Press the Close button to complete the settings.

Set robot time stamp

~1. Set the first power on date
Set the first power on date to be recorded in the robot time stamp.

First power on date : 2024/03/14 11:18:48

~ 2. Write robot time stamp
Write the first power on date to the robot time stamp. Write

After updating time stamp : 2024/03/14 11:18:48

Q Set the first power-on date (timestamp of the robot) to a date later than the manufacturing
CAUTION  gate of the controller (timestamp of the controller).
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9 Descriptions based on "Marking for the restriction of
the use of hazardous substances in electrical and
electronic product”
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The following are descriptions based on "Marking for the restriction of the use of hazardous
substances in electrical and electronic product” in the People's Republic of China.
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10 Descriptions based on the Waste Electrical and
Electronic Equipment Directive (WEEE)

This product is intended for EU countries and subject to the Waste Electrical and Electronic Equipment Directive
(WEEE).

This product must be disposed of properly.

B Waste Electrical and Electronic Equipment Directive (WEEE) symbol
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Trademarks

» No part of this manual may be reproduced by any means or in any form, without prior consent from
Mitsubishi Electric.

- The details of this manual are subject to change without notice.

- Specifications are based on in-house standardized tests.

« An effort has been made to make full descriptions in this manual. However, if any discrepancies or unclear
points are found, please contact your dealer.

« Company names and product names described in this document are trademarks or registered trademarks
of each company.

« ® and TM symbols have been omitted in this document.

Copyright (C) 2022 MITSUBISHI ELECTRIC CORPORATION ALL RIGHTS RESERVED

Copyrights
- The screens (screenshots) are used in accordance with the Microsoft Corporation guideline.
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