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Global Player

GLOBAL IMPACT OF
MITSUBISHI ELECTRIC

Through Mitsubishi Electric’s vision

Changes for the Better

“Changes for the Better” represents
the Mitsubishi Electric Group’s
attitude to “always strive to achieve
something better”, as we continue
to change and grow. Each one of
us shares a strong will and passion
to continuously aim for change,
reinforcing our commitment to
creating “an even better tomorrow”.

Our advances in Al and loT are
adding new value to society in
diverse areas from automation to
information systems. The creation
of game-changing solutions is
helping to transform the world,
which is why we are honored to be
recognized in the 2019 “Forbes
Digital 100" as one of world's most
influential digital corporations

Ve

Changes for the Better” are possible for a brighter future

Mitsubishi Electric is involved in many areas including the following:

Energy and Electric Systems
A wide range of power and electrical products from generators to large-scale displays.

Electronic Devices
A wide portfolio of cutting-edge semiconductor devices for systems and products.

Home Appliance
Dependable consumer products like air conditioners and home
entertainment systems.

Information and Communication Systems
Commercial and consumer-centric equipment, products and systems.

Industrial Automation Systems
Maximizing productivity and efficiency with cutting-edge automation technology.



FA-IT Integrated Solution
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The “e-F@ctory” FA-IT integrated solution proposes ways of utilizing FA and IT technologies that reduce the total
cost of development, production, and maintenance activities, continuously support customer kaizen activities, and
promote monozukuri that is one step ahead.
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Data Collection/Analysis Solutions

Data Collection/Analysis Solutions

The Cycle for shop floor Improvement
With Data Utilization

Targets Setting

What is the issue?
What is the current status?
What needs to be solved?

Clarify what issues should be solved.

Factor analysis, data selection,
and data collection

©@Data collection

What kind of data should be
collected and how?

Select, collect, and accumulate the data necessary for
solving the shop floor issues based on the engineer's
wealth of experience, intuition, and knowledge.

Select and collect data based
on knowledge in equipment
and production processes.

Improvements using a diagnostic system
@Diagnosis

Data diagnosis based
on the analysis results

Create diagnostic rules based on the analysis results,
diagnose the collected data in real time, and provide the
shop floor with feedback.

Evaluate the improvements made
and issues solved and create a
continuous cycle for improvements.

Create diagnostic rules Real-time diagnosis Feedback




Improving productivity, quality, and energy efficiency by utilizing
shop floor data to find the key to solving production issues and
promoting improvements

Identify managerial issues Break down the issues

®Productivity improvement Break down each managerial issue into more
®Quality improvement specific shop floor issues for which solutions
®Energy saving & conservation can be devised.

Application of data collection/analysis solutions

Data visualization

@ Visualization

Display the collected data in an easily viewable format, to
provide a visual indication of the status of the shop floor.

Visualization of collected data and
confirmation of the effectiveness of
improvements

Quantify the current situation
and gain awareness.

Data analysis
®Analysis

. Use the collected data to analyze problem-solving factors.
Factor analysis from collected data

Find the factors necessary for
improving the shop floor and
solving issues.




Shop floor

Inverter

Robot

Remote /0O

Data collection

Mitsubishi Electric FA products for Data Utilization

Visualization

B =

MELSEC iQ-R Series MELSEC iQ-F Series

X EDGECROSS

Data Collector
MTConnect SLMP OPC UA CC-Link IE

Industrial Computer MELIPC Series

Use Cases

Collecting data from the old type
of Mitsubishi Electric PLC
or other vender’s PLC m)

Collecting highly precise data to
improve the accuracy of analysis

Using the collected data in reports

Case

i ] o | oof

Checking the collected data
at the shop floor

SCADA GENESIS64™
% wmeor  GTSoftGOT2000
GT SoftGOT2000
@i b ;Eagﬁs iQ Monozukuri
Mookt ¥l wonTormG  Process Remote Monitoring

@i Mook ANDON  iQ Monozukuri ANDON

Energy Saving Data Collecting Server
EcoWebServerlll

=] eF@ctory suwrsae e-F@ctory Starter Package

MELSOFT GX LogViewer

MELSOFT MX Sheet

NC Machine Tool Optimizer

Utilizing the data from the PLC
with an IT system

[ P9 )

Collecting data from the equipment
and devices made by various manufacturers

Visualizing logging data easily

[ P.13)

Checking the status of equipment on the
shop floor from an office or a remote location




Analysis

Diagnosis

,¥_ _ MELSOFT MaiLab

@ Q iQ Monozukuri
IR QMonamicri Tool Wear Diagnosis for Machine Tools

System Recorder

@ . iQ Monozukuri
T vtonwmiri Rotary Machine Vibration Diagnosis

MELFA

m Smart+lus MELFA Smart Plus

"l

Energy Saving Support Software
EcoAdviser

S TR
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Analyzing the cause to resolve the recurring
error permanently

Analyzing energy savings from power
consumption and production volume

Using Al to create learning models
for quality improvement
and predictive maintenance m)

Replacing tools of machine tools only
when necessary

Visualizing and analyzing a wide variety
of machine tools made by different
manufacturers [ P.17))

Performing analysis and diagnosis
with a PLC

Eliminating the performance gap between
experts and inexperienced workers

Conducting predictive maintenance on
equipment by diagnosing vibration data




Problem-solving

Collecting data from the old type of Mitsubishi Electric PLC V-
or other vender’s PLC L

® The data need to be
collected easilly without —— ¢

programming /
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1 *—— @ Other vender’s
PLC are being

used
Other vender’s PLC

The old type of
Mitsubishi Electric PLC

Various devices

® The old type of Mitsubishi Electric PLC
are still being used

]
¢

\
Collecting data from various devices and Other vender’s PLC m fﬂ
with the logging function and the simple CPU communication function.

Data can be collected from various devices connected to PLC with simple parameter settings.
Data collection from Mitsubishi Electric PLC and Other vender’s PLC is also possible.

. . - Using the simple CPU . - -
Using the logging function Using the logging function of HMI

R — R — N —

GOT2000 Series  GT SoftGOT 2000

- 3

CPU module CPU module and CPU module CPU module and . .
high-speed data logger Ethernet interface HMI GOT/SoftGOT logging function
module module
LeLLl Bl Mitsubishi Electric PLC Other vender's PLC

(analog modules, I/0 modules, sensors, etc.)

” MELSEC iQ-R Series MELSEC-Q Series
- - MODBUS®/TCP supporting devices

- —] - q :
— MELSEC iQ-F Series MELSEC-L Series

=
0- -
MODBUS®/TCP

MELSEC-F Series*' MELSEC-A Series*!

*1. Only an Ethernet interface module, HMI GOT/SoftGOT are supported.

Refer to “Product and Solution Introduction” for product details and function comparisons.

MELSEC iQ-R Series m) MELSEC iQ-F Series M)
High-speed data logger module m) Ethernet interface module )
HMI GOT m) GT SoftGOT2000 m)



Utilizing the data from the PLC with an IT system

@ System configurations
become complex when
interacting with IT systems
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@ IT system

‘ * @ Keeping a computer-based
° @ * system secure is difficult
& ;

® Requires developing —e
Gateway computer

a program for sharing
information :
- n-f-ul |

&
mvm

Access the IT system directly from the shop floor
with FA-IT information interactive products, and utilize the data.

—
=== | Database server OPC UA client application
= | (on-premises/cloud) (SCADA GENESIS64™, etc.)

Ethernet @

Send collected information—¢ Access collected information ——¢

directly to the database. directly from the OPC UA client. OPC UA
MQTT, etc.

MELSEC iQ-F Series
OPC UA module

MELSEC iQ-R Series

MELSEC iQ-R Series HMI GOT
OPC UA server module

MELSEC iQ-R Series
C intelligent function module MES Interface module MES Interface function

| AN
Device data |
Device data
Ethernet

( CC-LinkIE TSN CC-Link IE Bontrot CC-Link IE Bietd CC-Link )

Shop floor

Refer to “Product and Solution Introduction” for product details and function comparisons

D)) | moor D)

MES Interface module

OPC UA server module m)
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Problem-solving

@_?

Collecting highly precise data to improve the accuracy of analysis

Time
By 14:24:48:4785328
— @ The times in each
B 14:24:44:5472394 device vary when

there is no time
Time
B 14:24:51:6817902

synchronization
Use CC-Link IE TSN for highly precise time synchronization
and make analysis based on accurate time-series data.

® Need to make analysis
easier when errors occur

Production line

Accurate timestamp information and improvement in the accuracy of analysis

* By using the time synchronization protocol prescribed by TSN, time lags between devices supported by
CC-Link IE TSN are corrected to achieve highly precise time synchronization. The time information of each
master and device is synchronized to the microsecond. So if a failure was to occur in the network, an accurate
sequence of events leading up to the failure can be traced when analyzing the operation.

* IT systems can receive shop floor information with more accurate timestamps. This improves the performance
of data analysis applications that use Al, and the accuracy of the functions they provide such as predictive
maintenance.

R A 1:39:265 106mS Y

@ Accurately analyze the cause of a failure based on the e 1 mzons

5ms.
ERRE 139266 526ms.

timestamp information. Eui 7
@ Identifying the cause of the failure is made easier as . ® Transmiting the detected eror
the history of events can be traced i (CBM) analysis information to the IT system

in an accurate time series.

Time 1:55:46 203ms

CC-LinkIE TSN

Time 1:55:46 203ms

ERR C 1:39:26s 230m:

ERR C 1:39:26s 230ms

Refer to “Product and Solution Introduction” for product details and function comparisons.

Open integrated network
CC-Link IETSN




Collecting data from the equipment and devices made A/

by various manufacturers L¥1J

Complex equipment and networks Equipment modification costs Risks of modifying existing equipment
% — N —

IT system
,Bnl |

Engineering chain Supply chain
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Install the industrial computer MELIPC to an existing system to enable the m fﬂ

collection of data from various equipment and extend data utilization capabilities.

Edge computing MI3000 MI2000
Edgecross-Based ilsnn
MELIx Industrial Computer MI1000
MELIPC Series F—i=ze0 §

X EDGECROSS Edgecross Basic Software*!

TP File output (CSV), DB output, MQTT communication*2, OPC UA communication*,
Data utilization and interaction with IT systems via an IT gateway (on-premises/cloud)

Real-time data processing Data model management

-

CC-link IE TSN Ok I pield SLMP OPC UA MTConnect EtherNet/IP™, etc.
Data Collector*® Data Collector* Data Collector*! Data Collector*® Data Collector*® Data Collector*®

- =
™ -

- —
™ -

MTConnect

CC-Link IE TSN CC-Link IE Field

CC-Link IE TSN CC-Link IE SLMP OPC UA server Machine tools supporting ~ Other vender's PLC

compatible products compatible products compatible products compatible products

Use the data collector that corresponds to each network
to collect data from any equipment in the same manner.

*4. Pre-installed in MELIPC MI5000 only

*1. Pre-installed in all MELIPC models
*5. Sold separately

*2. Supports real-time data processing only
*3. Supports data model management only

Refer to “Product and Solution Introduction”

for product details and function comparisons. Edgecross is an open edge computing

software platform that enables
Industrial Computer MELIPC Series m)

collaboration between FA and IT.
Data Collector m)

510
Edgecross m)

T Edgecross Consortium
https://www.edgecross.org/en/

EtherNet/IP™, etc.

MTConnect supporting EtherNet/IP™, etc.
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Problem-solving

Using the collected data in reports

i

Create ledgers for daily reports with numerical values and graphs nm
in preset layouts.

o)
\>
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® Need to automatically compile shop floor
status on a computer without printing
reports

® Need to create daily reports automatically
with a computer
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High-speed data logger module MX Sheet
Creates daily reports by importing the logging data to Automatically creates daily reports and ledgers
off-the-shelf software such as Excel®. for specified time frames or by triggers from a

programmable controller.

Creating daily report files

Creating daily report files ( ’

MX Sheet

HIIIIIIIIIIIII*

Microsoft® Excel’} HTML

Ccsv Microsoft® Excel® HTML
format format format

Microsoft? Excel’}

Ccsv Microsoft® Excel® Binary format
format format

Daily report template

= Presetting
= TTTTTTY 3

High-speed data logger Programmable controller
module

Setting tool

Refer to “Product and Solution Introduction” for product details and function comparisons.

High-speed data logger module m) MELSOFT MX Sheet )
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Visualizing logging data easily mm
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® Logging data is available N
but not effectively used 1o o | oem
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@ Visualizing the data
— .
with spreadsheet
= [oop [ joen] T | software takes time

e and effort
1 =IF(B2=MAX($B$2:5B512),82,NA()) | 1cox 2008 2008 2007 2008 2000 010 201 2032
It = e pe
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GX LogViewer imports the collected logging data I!I!\;I!I!
and displays the data in clearly visualized formats.

Large amounts of accumulated data and events are displayed and analyzed with a simple operation, increasing
the efficiency of data checking.

Displays the logging results in a graph and list.

B ATD AR D AR 7Y —ax

Displays data L S
Logging files are accumulated e
in a computer. . e

\“|\' A vl'

( Y.

l I T Sl =i =
i oh ohhoh of
i s e T A 1
-ﬁ —— e
MELSEC iQ-R Series MELSEC iQ-F Series  MELSEC-L Series MELSEC-Q Series
CPU CPU CPU CPU
high-speed data logger module analog input module

analog input module

Refer to “Product and Solution Introduction” for product details and function comparisons.

MELSOFT GX LogViewer m)

Displays events GX LogViewer
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Problem-solving

Checking the collected data at the shop floor 4]

-

=

® Need to check the collected data at the
shop floor with minimal time and money
spent on configuring a system
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Visualize the operation status with an shop floor GOT. mm
e-F@ctory Starter Package visualizes the shop floor on HMI GOT FQCICEY st rckase

The e-F@ctory Starter Package includes a lot of projects file for the MELSEC iQ-R/iQ-F Series PLC*' and the
GOT2000 Series human-machine interface. Programs for visualization and simple analysis are provided in sample
project format, allowing loT to be integrated at the shop floor with basic settings such as device assignment and
parameter registration. The e-F @ctory Starter Package removes issues that come with 10T system integration,
such as time that spent on evaluating options or budget requirements.

*1. Some functions are not supported by MELSEC iQ-F Series.

System configuration example Screen example for GOT2000 Series*?
(when adding the function to an existing system)

e-F@ctory Starter Package

Existing system = -
Dashboard Operation status monitor Process capability index

*2. The screen images are subject to change without notice.

Easy configuration of an ANDON system with iQ Monozukuri ANDON

iQ Monozukuri ANDON is an application package
that enables an ANDON system to be built with
GOT2000 Series.

The ANDON display allows operators to share
information and improve productivity.

ANDON monitor
(Web browser)

GOT2000
(Web server)

-
f FA device
'(Programmable controller, etc.)

e-F@ctory Starter Package ) iQ Monozukuri ANDON )
P39



Checking the status of equipment on the shop floor
from an office or a remote location

® Need to understand the status of the
shop floor and promptly address problems
from an office or a remote location when
they occur

Remotely monitor everything from devices
to the entire factory in detail.

A wide selection of products and functions to suit remote monitoring at all operating levels

Operating level Products and functions
Detailed integrated remote monitoring from a device to the entire factory GENESIS64™ (SCADA software)
GT SoftGOT2000 (HMI software)

Easy remote monitoring from a device to multiple lines
v & ? iQ Monozukuri Process Remote Monitoring

GOT Mobile Function (Function of GOT2000 Series*'/GT SoftGOT2000)
Web server function (Function of MELSEC iQ-R/iQ-F Series CPU modules)

Simple remote monitoring of devices via a web browser

*1. Not supported by some models

.

.. Remote monitoring Cloud/
: f ™\
of the entire factory wide area network———""""*
h 4

Remote monitoring .
of facilities lﬁ GENESIS64

Remote monitoring GT SoftGOT 2000

of multiple lines BB  Process Remote
Monitoring

Remote monitoring
of devices

MELSEC iQ-R Series m) MELSEC iQ-F Series m)

HMI GOT m) GT SoftGOT2000 m)
™ iQ Monozukuri -)
SCADA GENESIS64 m) Process Remote Monitoring P.41
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Problem-solving

Analyzing the cause to resolve the recurring error permanently

® The operating conditions
at the time of an equipment
shutdown are unknown,
which makes investigating
the cause difficult

.

uolezijensip

Record all operation data and video data of machines and devices so conditions at the
time of the error can be recreated, allowing users to identify the root of the problem.

Record everything Easy analysis
@A Recorder module automatically collects all device/ @Display and analyze all the data with time
label data before and after a failure for every scan, synchronization.
> and adds timestamps to the data. @Add check points using the log marker function so
2 @A camera recorder module stores video data points of concern can be reviewed promptly. Share
& captured by a network camera in addition to @. the check points with multiple workers.

®A wide variety of cameras are available.

—
Check the programs. Check the waveform data.
GX LogViewer
o — Play the video data
PoE switching hub e with times synchronized.

Record points of concern
with the log marker function.

Network camera

Check the video data.

Video data

SD memory card
L
| ]
]
: Using the video disparity extracting
function in GX VideoViewer Pro to

Programmable controller automatically identify abnormalities

(with a camera recorder module) in a video, which reduces the time
spent on viewing an entire video

for abnormalities.

GX VideoViewer Pro

. : An abnormality
on the video

11 - An abrormality

on the seek bar

Refer to “Product and Solution Introduction” for product details and function comparisons.

System Recorder m)
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Visualizing and analyzing a wide variety of machine tools made
by different manufacturers

Data collection ‘

® The performance of each machine tool is
not fully understood, and there could be
ways to improve performance

@ A variety of old and new multi-vendor
equipment are in operation, and collecting
data from all equipment is complicated

4

Manage multi-vendor machine tools and multiple locations with the same
index to help promote shop floor improvements and increase productivity.

.
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NC Machine Tool Optimizer*'

(Operation diagnosis and analysis application) >
X EDGECROSS ’ ]
= S <
MI2000 is Mitsubishi Electric's industrial computer. : == %
This product is preinstalled with the open platform, Edgecross. e B e B .
MI2000 . :
e
¥ EDGECROSS e

( MTConnect ) ( *umpPCUA ) ( Focas | ( HIIF )

Production results screen

Up to 10 to 30 units can be connected

*1 Depending on the edition of the NC Machine Tool Optimizer,
the supported models, protocols, and maximum number
of connections vary. For details, please refer to the product catalog.

NC machine tool NC hine tool NC hine tool NC machine tool SLMP-compatible
(Mitsubishi Electric CNC) ~ (Company A's CNC) (C B's CNC) (Company C's CNC) device

Refer to “Product and Solution Introduction” for product details and function comparisons.

NC Machine Tool Optimizer m) Industrial Computer MELIPC Series m)
Data Collector m) Edgecross @)




Problem-solving

Analyzing energy savings from power consumption
and production volume

® Need to display energy-saving
signage at the production shop floor

® Need to display energy-saving
signage on the production line

&
I!I!\;I!I!
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Visualize and analyze data with a particular focus
on energy savings.

A wide range of analysis is possible with the utilization of Al technology when collecting energy-related data such
as power consumption and the production-related data stored in PLC.
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Verify
energy-saving
measures

o

Understand
current energy
consumption

Energy saving
cycle

Identify excessive

EcoAdviser KNMaisart

Equipped with the Al technology
of Mitsubishi Electric “Maisart”,

the system provides total support . - “‘a.
e ([ (| [T TT]

3] for energy saving activities from
Diagnose the (2 understanding the current ' = b
cause of condition, identification/factor a

excessive

€ consumption
consumption

When collecting measurement data from
an Energy-Saving Data Collecting server “EcoWebServer III”

7

diagnosis of energy-losses to
effect verification of energy saving
measures.

Excessive energy consumption
diagnosis screen

Dashboard screen

When collecting measurement data from Edgecross

@ + X epcecross

EcoAdviser

Energy Saving
Data Collecting Server
EcoWebServerlll

EcoAdviser

PC (MELIPC)

PLC EcoMonitor €0 EcoManitor Gy

Measuring instruments

Energy Measuring Unit

Refer to “Product and Solution Introduction” for product details and function comparisons.

Energy Saving Support Software
EcoAdviser

Energy measuring module

| P.44))
LX),

Energy Saving Data Collecting Server
EcoWebServerlll

ZD)
P55)

Edgecross



Performing analysis and diagnosis with a PLC 4]

® How to analyze equipment data
® How to implement a system at low cost

)

Analyze and diagnose quickly and at low cost with free sample projects
(e-F@ctory Starter Package) equipped with various analysis/diagnosis methods.

e-F@ctory Starter Package i) eFactory sm,p.,ckaggl

MT method*? simple diagnosis

Benefits of e-F @ctory Starter Package

® What is MT method?

* The MT method is a method of multivariate analysis for
detecting anomalies.

* In this method, a reference (unit space) is created from
the normal data, and normality/anomaly is judged from the

* loT functions can be added with basic settings™". degree of deviation (Mahalanobis distance) between the

*1. Device assignment, parameter registration, etc. reference and the measured data quantified.
*2. MT stands for Mahalanobis-Taguchi.

© Low initial costs

* Initial costs are low because creating sequence
programs and screen data from scratch is not required.

® Easy loT implementation for equipment

Wave guard band monitoring

General judgment method Judgment method using MT method
(Euclidean distance) (Mahalanobis distance)
. Features Item A Item A
P o e No'a!
¢ Guard band waveforms are created from a reference i Aunorma g Normal Y g Hunormal g Abnorml :
. . ) e * R «v_ (190,86) * . LAY
waveform, and the input waveform data is monitored. 70 (6577 e 704“&12)—*—‘1%3&_ =
. 60 o m 50 Pl Normal
* Created guard band waveforms can be saved and read in < T < Abnormal
gg . . . 75}30) ltemB 22 . . . 150 ltemB
CSV format. Guard band waveforms created by a computer 140 150 160 170 180 190 200 140 150 160 170 180 190 200
can aISO be read. ® Reference data (normal data) * Data to be judged 4 Average
@ Features

¢ PLC calculates feature quantities of time-series and vibration
data, and the Mahalanobis distances are monitored by the
MT method.

¢ PLC and GOT are the only devices required to collect,
visualize, analyze, and diagnose data. These devices
are readily available and require low maintenance, thus
integration at the shop floor simple.

Guard band waveform

Reference waveform

Sensing (temperature,
electric current,
vibration, etc.)

Sensing data
MELSEC iQ-R (Equipment) ¢«
m

GOT2000 MELSEC iQ-R Sensors

Refer to “Product and Solution Introduction” for product details and function comparisons.

e-F@ctory Starter Package )
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Problem-solving

Using Al to create learning models for quality improvement
and predictive maintenance

@ @ Identifying the required

production data from large
amounts of data is difficult

@ With so many analysis methods

available, finding the most
appropriate method is difficult

\-

N
VU

Use MELSOFT MailLab to automatically execute everything from pre-processing
of data and selection of analysis method to creation of learning models.

AutoML*' function of MELSOFT MaiLab automatically executes everything from pre-processing to
model creation

Simply select the Implementation Pre-processing A . .
. - nalysis meth Learnin
implementation. list el alysis method ea g

>
=]
2
'é_ @ Pass/Failure test ®Normalization ®Deep Learning
© D P ter adiust i ®Imputation of missing value ®Similar waveform
efgame er adjusimen @Creation of feature recognition
quantity ®Multiple regression analysis
etc ®Autoencoder Q
etc m?.;
o
. . Deep Learning is A
Pass/Failure test Normalize the most suitable Learning model
Data
: g %
QD
«Q
3
8 Worker Al Al
» S— S— —
1. AutoML stands for Auto Machine Learning. Selection results are ready for confirmation!

Automatic evaluation of the learning models created

i Contribution Contribution of variables
Contribution is a value that indicates the extent to which

an explanatory variable (a variable that contributes to an
outcome) influences the prediction results.
=== As the top 10 variables that contributed the most to
outcomes are shown, the correlation between data can be
understood without actually conducting any data analysis.

* The displayed explanatory variables include those automatically-
created variables by MELSOFT MailLab.

Learning results (score)
The learning results are scored from 0 to 100. These scores are used to evaluate the reliability of a learning model, thus no specialized knowledge is required.

* If the score is too low, consider revising the learning level and re-learning as required.

Refer to “Product and Solution Introduction” for product details and function comparisons.

MELSOFT MaiLab m)




Eliminating the performance gap between experts
and inexperienced workers

® There are some tasks only experts
can handle

@ Passing on the skills of experts is
difficult

)

Use Al to compensate for the performance gap between experts : mm

and inexperienced workers.

MELSOFT MailLab can recreate the years of experience and expertise of experts

@ Al will learn the relations between
the collected data in @ and the
judgements made by experts daily
(parameter adjustments, etc.).

© Collecting various daily
information such as
temperature, humidity,
and time, as well as
detailed operation status
and data.

Q

Al learning

Set a longer time because
it’s cold today.

\/ 4

Te:‘pe_'::;re’ Operation status,
urpcty, data, etc.
time, etc. . Temperature. Humidity,

[

Data collection

Mixer

Typical parameter settings

@Suitable operation time and temperature setting
for the current temperature and humidity

®Appropriate timing for combining materials

@®Inventory control based on shipping status

@® Al recreates an experts’
experience and expertise,
which allows inexperienced
workers to perform the same
as an expert.

When the temperature

is OO°C, set an operation

time that is 120% of the
™ standard operation time.

Al
| see. | have to set this value
for this type of situation.

ouls

Refer to “Product and Solution Introduction” for product details and function comparisons.
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MELSOFT MaiLab
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Problem-solving

@ As cutting tools are replaced
periodically, some tools are replaced

Replacing tools of machine tools only when necessary %
before their life expectancy, and
replacement costs build up

WUsed 50 Periodical
times replacement

\ Q
Predict cutting tool life based on usage conditions to determine a replacement time so tools m fﬂ
can be used for their life expectancy while maintaining a high precision for machining.

4When a tool is used
for its life expectancy

]
¢

iQ Monozukuri Tool Wear Diagnosis for Machine Tools (3 Flo I l

Tool life diagnosis

By collecting data from the CNC in real time and knowing the trends of the cutting/grinding parts, the system
automatically detects changes caused by tool wear and tool defects or breakage. The number of tool replacements
are reduced when compared to periodic replacements, and a high precision of machining is maintained.

Creating a machining prediction model by machine learning

By successfully detecting minute changes in the tool edge, the Al technology learns*' the relations between the
characteristics of the cutting/grinding parts and the machining dimensions and surface roughness to create a
machining predictive model.

With this predictive model, any faults previously undetected in sampling inspections are detected, and defects
occurring before a machining inspection takes place can be prevented.

o
o *1. Machine learning is possible for engineers with no experience in data science when using Advanced Data Science Tool (sold separately). Advanced Data Science Tool is a software that interacts
(g with iQ Monozukuri Tool Wear Diagnosis for Machine Tools, enabling big data to be utilized on a computer.
(=]
0
2 - K3 -
= Predicts the number of Predetermined times 50
1400 J times a tool can be used

before reaching the set Usage count 45
threshold based on past

data results. )\l Predicted remaining count 30
Estimates a more ‘

appropriate tool life.

(=
Maisart

@Screen of creating a predictive model

(peo| Buiuiyoew) anjea ainyes) Bujuiyoe

Machiningf
data

Measurementsf

Predictive model set
result

: 4000
Machining order = Machining count (tool usage count)

@Screen of tool life prediction

Inspection 10 old or new machine tools
equipment from different manufacturers

Refer to “Product and Solution Introduction” for product details and function comparisons.

iQ Monozukuri m)
Tool Wear Diagnosis for Machine Tools



Conducting predictive maintenance on equipment
by diagnosing vibration data

Equipment must be stopped and
took apart to identify the faulty

Not sure how to utilize the
vibration data

M,
[

Repairments are made

after the failure
area and causes

g Al
[ K7

ol B

(VY] o

»
A
-
~-
-

A

S8

The equipment abnormalities can be detected by analyzing
and diagnosing the vibration data.

Vibrations can be easily analyzed Diagnose the rotating mechanisms of
for predictive maintenance while equipment with minimal knowledge about
keeping initial costs low vibration analysis and diagnosis
I . M Rotary Machine Vibrati
[ 6k."'@c!'c."‘: Starter Package  Vibration analysis @ lQMonozukuri Dic;;;y;s;c e Tibration
The e-F @ctory Starter Package includes sample Projects which have been verified to work with
projects for the MELSEC iQ-R Series and the MELSEC iQ-R Series and GOT2000 Series are
GOT2000 Series. provided as a package.
This package enables general vibration analysis, Simply connect the necessary devices, install the programs
including frequency analysis and vibration intensity and screen data in the package, and detect abnormalities
monitoring of each frequency band, allowing it to be in equipment with rotating mechanisms by making only the
used for various equipment. necessary settings. The location of abnormalities can also o
be assessed with a precise diagnosis. &
3
o
(7]
® Suitable equipment @ Suitable equipment @
Equipment where changes in vibration when Equipment that can continue to rotate in the same direction
abnormalities occur, such as glass cutting equipment for a fixed time, at a fixed speed, and with a fixed load,
or grinders. such as motors, fans, compressors, pumps, reduction and —

increase drives, conveyors, converting machines (excluding
equipment where impact vibrations occur, such as press
machines, and equipment that generates vibration due to
self-propelled operation, such as AGVs)

GoOT2000 MELSEC iQ-R

GOT2000 MELSEC iQ-R Vibration sensor

Refer to “Product and Solution Introduction” for product details and function comparisons.

iQ Monozukuri
e-F@ctory Starter Package ) Rotary Machine Vibration Diagnosis )




Product and Solution Introduction

MELSEC iQ-R Series/iQ-F Series
CPU module

The CPU module has a data logging
function that saves data specified

by a dedicated setting tool to the SD
memory card inserted in the CPU
module.

The saved CSV files can be used to
create various materials, such as daily
reports, ledgers, and reports, and are
effective for data analysis at startup
and traceability.

MELSEC iQ-F

series

MELSEC iQR

series

Transfer of device data without programming by Simple CPU communication function

Device data, such as production data, can be transferred without programming with a simple setting on

GX Works3.

MELSEC iQ-R series can communicate not only with the same series systems but also with existing systems

using different series such as iQ-F series, Q series, and L series.

Rn(EN)CPU

Device data sending/receiving program

OCOPEN
SP.SOCSND
P.SOCRCV
CCLOSE

‘ Device data exchange parameter setting

A

Device data

Device data exchange just by registering parameters

Ethernet s i}

Device data

=5 | -
SS0z0E 0 . R ICHCH
Rn(EN)CPU*! QnUDVCPU*!

*1. Supported by the embedded Ethernet port only.

Device data

Device data

FX5U(C)CPU*!



Basic diagnostics utilizing CPU internal web server

CPU diagnostics and device monitoring can be easily done via a web browser on a computer or tablet computer,
without requiring to install GX Works3 realizing easier diagnostics when an error occurs.

GX Works3
Ethernet
Monitoring/ GX Works3 is required when Monitoring/ Monitoring, testing and diagnostics
testing/ checking the status of the testing/ without installation of dedicated
diagnostics programmable controller diagnostics software
A 4

!
eb server

ilnternalw
. - le o - -
S i e

Manufacturing line

Data management by an internal database function of the CPU module

The CPU includes an internal database that can be installed into the SD memory card. This feature allows, for
example, a selection of database commands that can add/delete/change records to be utilized for simple recipe
functions. It is also much easier to import/export Unicode® files for use in spreadsheets. Accessing the CPU
internal database data from a computer equipped with Microsoft® Access® or Excel® is also supported. The CPU
internal database is especially useful for the food and beverage industry where multiple product variations are
produced using the same machine process.

Application

Computer
Access the database using
either Microsoft® Access®,
Microsoft® Excel®,
- or custom applications

Ethernet

SD memory card

ID Mix A | Mix B | Mix C

0001H | 20% | 60% | 20%

Recipe data
retrieved from DB

Rn(EN)CPU +r 3

L
Database : | DBSELECT

(product information,

Unicode®
Computer text file

0002H | 50% | 30% | 20%

DBIMPORT ;
4 actual production)

DBEXPORT

DBINSERT

Actual
production data
added to DB

Unicode® text files can be edited with
Microsoft® Excel® or text editor




Product and Solution Introduction

High-Speed Data Logger Module

RD81DL96
_RUN R

RD81DL96

File server interaction

Logging various data through production processes enhances
shop floor traceability. High-speed data logger modules save
logging data in Unicode®/ CSV/BIN files and create a wide variety
of graphical documents such as reports and ledgers in Microsoft®
Excel® files. The module also sends the logging files to server
computers (an FTP server or a Windows® shared folder).

Ethernet port

Data logging synchronized with sequence scanning

High-speed data Iogger modules collect data in Data collection with the MELSEC iQ-R series high-speed data logger module
o (High-speed collection function: 0.5 ms at fastest)

each sequence scan and at every millisecond and

thus can log any changes in the specified control

data.

Areas where conventional logging has failed to capture the cause of errors

— High-speed data logger
module
~— Personal computer

N / —— Normal range

0 100 200 300 400  Time [ms]

Quick analysis when troubles occur
By narrowing down and extracting only the data Dat Trigger occurrence
ata | v
before and after the trigger occurrence, quick (Equipment e et LLLA
99 q (= i

. . status) | ' :
cause investigation and recovery are enabled. ! !
| |

|

| .
Data before and after trigger ;/ Saves only this range of data as
occurrence logging data
Saving only the data needed for analysis

enables quick cause investigation and
recovery.

Time ~

Saves data storage capacity of the
SD memory card

Contribution to operation and trend analysis and preventive maintenance

Without a ladder program, high-speed data logger modules log the number of times and duration a condition is
satisfied.

Having the operation times and duration as data contributes to analyzing the operation status and trends of the
equipment and preventive maintenance (life prediction).



Ethernet Interface Module

CC-Link IE Bontrol
RJT1ENTA ;
1 Gbps/100 Mbps/10 Mbps, multiple network type C C -L N k IE Eield

The Ethernet interface module has two communication ports for
generic Ethernet, CC-Link IE Control (twisted pair cable), and
CC-Link IE Field.

Ethernet port (P1)

Ethernet port (P2)

Easy data sharing with other vender’s PLC without programs

* The Ethernet interface module allows device data exchange by parameter registration with Mitsubishi Electric
PLC as well as other vender’s PLC (simple CPU communication function)*!
» Data collection is easier without changing programs of the existing PLC

*1. For the list of connectable devices, please see the link below.
www.MitsubishiElectric.com/fa/ref/ref.html?k=plcr&pmerit=simple_cpu_com

Ethernet interface module

Device data exchange program
- OCOPEN
SP.SOCSND

P.SOCRCV
CCLOSE

Device Device data exchange
parameter setting
data 1 Ieorme

Comnjcarion Destina: o
P ddezes, larec:

o sottew | Gowmunochion | Ztmaun oclen sottre | "
ho. Pamern Sze.ticn erckivs) Sl | poie
Vhite e « Than-IFE 7 3 L[ et Specifind AL
T (Fex bz 3 LI E S0 et Secitied E
Wit ves “1] lost Ltazoctlty - 1L : r W Co1 |Hottipecthed 3
T 3 B - t 2 ul Fpecilied 3

Ethernet

e . L E

sl

MELSEC iQ-R Series MELSEC-Q Series MELSEC iQ-F Series*? Other vender’s PLC Other vender’s PLC MODBUS®-compatible
devi
*2. Supported by the embedded Ethernet port only. evice

Dual Ethernet ports support two networks

Multiple network compatibility

¢ Equipped with two Ethernet ports, the module enables Ethernet, CC-Link IE Control Network, and CC-Link IE
Field Network communications. Different networks can be simultaneously connected to the two Ethernet ports

M Network combination*?

MELSECé gelz P1 ﬂ E E E
P2 F| (FRNE
CCLink IE : CC-Link |E Control Network

[ : CC-Link IE Field Network
3 : Ethernet

*3. The CC-Link IE Field and CC-Link IE Control Networks cannot be
used together.

CC-Link IE Field Network or
CC-Link IE Control Network

Two ports can be connected
to two different networks

Select network combination from within GX Works3.




Product and Solution Introduction

OPC UA Server Module

RD810PC96
RUN ERR

RD810PC96

OPERATION®

Embedded OPC UA server JEZT'Z”":
FX5-0PC oo

ERRORS
OPC UA module P
OPC UA server module is an embedded OPC UA server that can be e

connected to the MELSEC iQ-R/iQ-F Series. This module integrates
the OPC UA server directly into the equipment control system as a

robust alternative to a computer-based configuration. OPC Unified B

e
Architecture (OPC-UA) is a platform-independent communications 3
standard developed by the OPC Foundation that ensures reliable
and secure data communications between the manufacturing-level
and [T-level systems.

i

Robust security with protection against unauthorized data access

OPC UA security functions such as certificate, encryption, and signature can be set based on system requirements. In addition,
RD80OPC96 can further enhance the security level by separating the network between OPC UA server-embedded control
system and client IT system.

Configuration of a reliable system by embedded OPC UA server

The OPC UA server module improves reliability by eliminating the requirement for a computer-based server, which can be
vulnerable to high security risks such as computer viruses. Less hardware maintenance is required, reducing overall system
cost as industrial control systems have a longer product service life compared to computers. Efficient tag data management is
available by utilizing data structure format and storage of tag names within the equipment. Necessary data can be accessed
easily when configuring a high-level system.

Simple setting of OPC UA tags

Label data of a programmable controller CPU can be registered as OPC UA tags by using the easy-to-use Engineering tool,
reducing overall development time.

CERTIFIED|
Host system

=HOPC UA ! SCADA A R
GENESIS64" g EOPC

Client PN A A
A

Founpation

Encrypted communication @

“SOPCUA WV

Server

RD810PC96 FX5-OPC




MES Interface Module

RDB1MES96N
ERR

RD81MES96N

Database connection

MES Interface modules connect the databases of programmable controller
control systems and IT systems, enhancing machine productivity and
maintaining manufacturing quality. As SQL*' sentences are automatically
generated on the wizard-based configuration tool, there is no need to
develop dedicated programs to enable communication with the database

Ethernet port (CH1)

server. Moreover, as the transfer of large data is available, the takt time
and the traceability of equipment are enhanced, meeting the ever-changing
manufacturing demands and trends.

*1. SQL stands for Structured Query Language. It is a programming language designed for carrying out operations for
relational database.

Ethernet port (CH2)

65% reduction in system configuration costs*?

MES interface modules enable direct connectivity between IT database servers and PLC on the shop floor, eliminating the
need for gateway computers or specified programs. Being much more reliable than computers, the MES Interface saves on
maintenance costs typical of computers.

*2. Assumption based on a typical control architecture.

. . System with Research and development
* Shop floor data acquisition in real-time MES interface module
« Direct access to database without 4

programming or gateway computers IT system

* High reliability d
atabase server
* Reduce system costs by 65%

Reduce
system costs
System development by 65%

Conventional System

Direct access to database
without requiring additional
programming or gateway

computers
program

Commissioning and testing
Hardware cost

p Conventlonal System with MES
’ System interface module



Product and Solution Introduction

C Controller Module/C Intelligent Function Module

RD55UP06-V RD55UP12-V
_RUN ERR RUN R
USER  CARDRDY USER

R12CCPU-V RD55UP06-V

Memory: 256 MB C/C++ program execution, RAM: 128 MB

RD35UP12-V

C/C++ program execution, RAM: 1 GB

By cooperating with programmable controller CPUs, C intelligent
function modules can achieve function expansion and loT. Control C"“’”‘-”‘"“"“‘%m
processing is executed in the programmable controller CPU and L——J
information processing in the C intelligent function module, performing

higher processing abilities and functions than the programmable
controller CPU doing both tasks independently. Being supported by
several operating systems, C intelligent function modules can run Linux®
(used for application development) and VxWorks® (used for precise

data analysis), making operations such as complicated processing and
protocol conversion viable based on system requirements.

Complicated processing assisted by C/C++

Although I/O control is an easy-to-configure ladder program, it takes development time and requires appropriate maintenance

to process complicated technical computing and strings. On the other hand, C intelligent function modules have a better
performance on executing C/C++ programs and interrupt processing than ladder programs.

Besides, the configuration of a complicated ladder program can be assisted by C/C++, reducing the overall capacity of the
program and allowing the complicated program to be created in an easier way. In addition, using the C intelligent function module
on the processing part of a ladder program can prevent leakage of technology.

C Controller or programmable controller CPU

Programmable controller CPU module plus C intelligent function module
Call execution
I/0 control 1/0 control command
C/C++ program call operation
Processing

Arithmetic, string processing

result
Complex processing executed
directly in C/C++ program

Linux®VxWorks®-supported for various system configurations

Dedicated functions and communications libraries are provided, enabling access to the control system modules. In addition,
various partner applications are available, supporting different manufacturing equipment features. Utilizing the information
community of Debian GNU/Linux allows machines to adopt the latest data processing technology (software package). Key
features such as remote operation, predictive maintenance, and remote maintenance of machines can be easily implemented

through connection with other vender cloud services.
: %l EEENE

Other vender’s partner
applications

Debian GNU/Linux

Access to modules Internet

using dedicated functions

Python®, Linux®



WinCPU Module

CFast

OVERCURRENT

R1 UZWC U w INFORMATION
P -

Windows® application interaction

WinCPU modules operate Windows® OS on the MELSEC base unit.

Previously, linking a CPU unit with a Windows® application required ] a1
a personal computer with Windows, but with the WinCPU modules, a
personal computer is no longer necessary. =1
The WinCPU modules come with the Edgecross basic software pre-
installed.

A RS-232

Utilization of the Windows® development environment

Using Visual Studio®, which is the Windows® development environment, enables information processing and display on PLC.

MELSEC iQ-R series WinCPU module
R102WCPU-W

Computer for development

Ethernet communication

Operation with only a programmable controller

Operation with a programmable controller and a personal computer can be integrated into the programmable controller, enabling
the conventional Windows® assets to be utilized.

Device example: Before Device example: After

Personal computer Touch panel display Touch panel display

Serial and HDMI
connection

- Serial and HDMI connection
Ethernet communication




Product and Solution Introduction

CC-Link IETSN
Master/Local Module

RI71GN11-T2
RUN _ ERR
MST
P1
(7]

RJ71GN11-T2

1 Gbps/100 Mbps, master/local station

CC-Link IE TSN master/local modules support control CCLIKIE TSN
communication that requires real-time performance and TCP/IP l -'1.
communication and allow both communications simultaneously, _[
maximizing the performance and functionality of CC-Link IE TSN. ]

Deterministic control even when mixed with TCP/IP communication

Mixed TCP/IP communication lloT system

» Deterministic performance of cyclic communication is maintained even when mixed with slower information data (non real-time)
* TCP/IP communication devices can be used without affecting overall control

* Some devices cannot be connected to CC-Link IE TSN depending on the system configuration.

© TCP/IP communication

MELSEC iQ-R Got OE] Engineering © Transient communication
Series (HMI) __soﬂware © 1/0 control communication
CC-LinkIE TSN o @ Motion control communication
(4] (3]
s B w6 comm °%
s == Lasl]
Servo Remote I/0 Inverter MELSEC iQ-F Series Ethernet switch*! Robot NC TCP/IP device
Network line load image
Deterministic ol S S Information
performance communication
is maintained bandwidth
(08)
50 |- Ht bbb HHHH-HHHEFHHH -
Control
communication
bandwidth
Link scan time (%) O > Tme (00)

*1. Class B managed Ethernet switch supporting CC-Link IE TSN recommended by the CC-Link Partner Association

Reducing overall operating time with high-speed link scan

* The advanced protocol built into CC-Link IE TSN is complemented by the time-sharing method functionality that
enables simultaneous communications between network stations

* Fast communication cycle time of just 31.25 pys*2 and high-speed processing 16 times faster than current network
performance are achieved, resulting in high-speed and high-accuracy motion control

* Productivity is simultaneously improved owing to a substantial increase in control performance, which reduces
overall operating time and enables high-speed and large capacity data communication

Time-sharing method Toen-passing method

evice Device

Device Device ; ; ; ;
Master ; ; Device  Device Master ) ) Device  Device
station  Ston T sW@lon2 giaiion  station  TCPAP station  Sdon 1 s@lion 2 giaon  station
3 4 device 4
@ : i Jl i IO 1 @ -
Min. . // High-speed
cnmmunllcatmn communication | / processing
cycle oele | _TNL 16 times taster
3125 | 1 | SO than current '
network -
(under same conditions) COMmMunication -
cycle /
e /
l ,,,,, P o I O
E *2. This value is achieved when fast operation mode of the motion module (RD78GH) is used. For details, please refer to the “MELSEC iQ-R Motion Module User's Manual (Application) (IB-0300411ENG)”
*3. Comparison with CC-Link IE Field Network Motion

*4. Comparison with CC-Link |E Field Network



Energy Measuring Module

RES1WH

Energy measuring

The energy measuring module is ideal for energy saving, facility monitoring,
and quality control at the shop floor. Improved productivity of both equipment
and the production line can be achieved by synchronizing the monitoring of
consumed energy and specific energy consumption management with the

control program.

A
10
E——= s cauce

Contribution to energy consumption and productivity improvement of the product line by energy
measurement synchronized with the control program

Managing both energy amount and production data
(production volume, non-defective volume, etc.) of
the facility realizes specific energy consumption
management according to model and process.

By visualizing the points where specific energy
consumption are deteriorating, problems at

shop floor can be detected in real time, allowing
operation improvement. The energy consumption
during production and non-production can be
collected by turning on the measurement flag
during production using the periodic electric energy
measurement function. Monitoring wasteful standby
energy during non-production helps to realize
energy saving.

*1. The specific energy consumption is a numerical value displayed by “dividing
energy consumption by production volume,” which is one type of index that
measures energy productivity.

1. Collecting the energy consumption and
standby energy of each process such as
electrodeposition, painting and curing

2. Productivity improvement through specific
energy consumption*' management of each
process

3. Enhancing equipment fault monitoring and
traceability by monitoring fluctuation of

P,irl' current, voltage, frequency, etc. of paint

robots
ll“l - e 4. Quality control by detecting heater
a“‘o Pe”0dlcjﬂ?fgy disconnection (current measurement, etc.)
nargV eSS measurement o during curing process

0E ne Pru 1 flagi= ON -.= 5. Equipment fault monitoring by monitoring the
of 0! # L\»ﬁ | e = currents of auxiliary equipment (exhaust fan,
Periodic energy. / ﬁl /
measurement 1
flag = OFF | = | —
=t P s Computer-based GOT i Web-based monitoring of
: = i [MI) screen monitoring J| server/client configuration
o | E t

B Automotive manufacturing line
Capable of measuring the “1 energy amount of the whole line”
and “2 energy amount of one process” simultaneously

Shop floor
monitoring

pump, ete.)
i

P

|
i

i

i

!

i MC Works*
|

|

i

i

i

" Lorgescale 4

Faster data measurement refresh cycle (10 ms)

Energy measuring modules are capable of detailed energy measurement for individual production equipment. Using only one
module, highly detailed information such as electric energy (consumption and regeneration), reactive energy, current*2, voltage*?,
electric power, power factor, frequency, harmonic current, and harmonic voltage can be measured. With constant current
monitoring of motors and other devices, it is possible to avoid line stoppages and downtime; thereby reducing delivery time
issues due to production stoppages as well as maintenance related labor and costs. Moreover, by detecting abnormal voltage

or current in manufacturing equipment and removing products manufactured during the time of abnormality, shipping defective

products can be prevented.

*2. Waveform data for current and voltage can also be obtained.

High-speed data processing

Alarm status confirmation/

NN

T T T T
-o-MELSEC iQ-R Series ... Model name: RE81WH
-©-MELSEC-Q Series........ Model name: QE81WH

T alarm occurrence record
Trend analysis

Circuit breaker

Split-type
current sensor

[ U522 e GOT (HMI) Factors behind motor failure
. Hggording of maximum and Preventive Inverter % ) Bearing
minimur values - repair/service/ ;
0 100 200 300 200 500 600 700 800 900 7000  * 2 types of upper/iower-limit overhaul & -

alarm monitoring

 Alarm status is stored in buffer
memory, eliminating complex
ladder programming

»Time [ms] »——Ball (damaged)

.———Grease (dried up)



Product and Solution Introduction

System Recorder

MELSEC iQ-R Recorder/ Camera recorder Module
is a dedicated logging module for Mitsubishi
Electric’s “System Recorder” post-maintenance
solution, which significantly reduces machine
downtime through “complete recording” and “easy
analysis” of system operating status during error
occurrence.

Data from before/after certain preset triggers can
be scanned

every time and collected with timestamps. When
setting recording, there’s no need to worry about
the target for data collection, and swift recovery is
supported.

System Recorder Using Recorder/ Camera recorder module (post-maintenance solution)

Significantly reduces machine downtime with “complete recording” and “easy analysis” of system operating status during error

Complete recording Easy analysis

M Complete recording of all data required for error analysis M Display all data on the same timeline
M Complete system recording M Expresses influencing factors in straightforward terms
M Complete prolonged recording M High-productivity programs also offer speedy solutions

GX VideoViewer Data ow analysis (GX Works3)
——

v aoma - &
= z

. =
Al devices Servo Videodata I (GOT) D G CITTTT)
and label data state of network operating
for PLC CPU cameras history



Complete recording

When problems arise for equipment with multiple devices, it is necessary to find out the facts before and after such an
occurrence (when, where, and what happened) in order to recover normal operation.
Mitsubishi Electric’s system recorder can record the entire process condition and offer an operations log for control data of

multiple equipment and devices, allowing the reproduction (or playback) of the process offline, helping to highlight and show the

actual cause of failure.

Want to record video and data

Records all data

Also want to record drive system conditions

Recording function (MELSEC iQ-R Series)
M All device/label logging per sequence scan

MELSERVO-J5 Series/MELSEC iQ-R Series Motion module
M All device/label logging per sequence scan

Recorder Unit exhaustively records changes in all devices/labels Timestamped and accurate recording of motion control data

M All labels/FB logging of the PLC

that operates faster than a PLC scan

Unconsciously records all device addresses/system conRgurations Also want to record users’ operations

M Event history
Records device/label operations from external devices

M General-purpose network camera video

GOT2000 Series

B Records HMI (GOT) operation history and alarm history
Records operation history of shop Boor workers and alarm information

Records visual information such as work behavior and user’s behavior for connected devices

Easy analysis

The collected data through complete recording (recording file) can be reproduced offline together with program operation
transition. Moreover, by confirming data together with camera video footage, this function enables marking of potentially
problematic points (time of error occurrence) from the video. The reviewer can share the equipment conditions at the marked
time with shop floor workers, maintenance personnel and designers, thus smoothly communicating to ensure everyone has the
same understanding of the error occurrence status from vast amounts of video data and, ultimately, easily identifying the cause

of the error.

Review video when problem occurs

. ——

* For information on obtaining the sample screen,
please contact your local Mitsubishi Electric
sales office or representative.

Data flow analysis (GX Works3)

Extracts problematic and influencing data

GX LogViewer

Analyzes data changes

Displays data changes
and program relationships offline

H Conceptual Image of Function
@Use the “Add Marking” button to add log markers
to points requiring attention

o |
- ITrigger e e

I 1
L

Added log markers

@share points requiring attention between tools

m Circuit monitor toolbar

GX LogViewer Top of waveform display graph interlocking

GX VideoViewer Video display seek bar

Event history (offline monitoring)

Review event history during offline monitoring

= GX LogViewer 7

E1Y

Time
synchronization |§
display H

Multi-position Multi-position
interlocking

with log markers

with log markers




Product and Solution Introduction

Industrial Computer MELIPC S

The MELIPC Series realizes “real-time control” for device
control and “Edge computing” enabling data collection/
analysis in the middle level between the IT system and
shop floor. A wide range of products from a high-end model
supporting CC-Link IE Field Network capable of high-
performance processing and high-speed communications
to simple and compact range models are available. The
MELIPC corresponds with requirements such as real-time
control, preventative maintenance, and quality improvement
on the shop floor, contributing to productivity enhancement
through utilization of production data.

Data Collector

Data collector is software that collects data for
Edgecross from machines and devices supporting
different FA networks.

Data collector can connect to various FA networks,
enabling data collection from existing equipment and
various devices without programming.

*1. For details on the AnyWireASLINK data collector, visit the following website:

https://www.anywire.jp/en/anywireaslink/

Data collection and utilization across networks

eries

IT system

MES, EPR, etc.

. Edge computing
1\ Edgecross Edge application iQumm. IT Gateway

Interface i Interface

X eocecross  ((0) & = 0 14

Interface

1

Data collectors

CC-Link IE
Data Collector

SLMP
Data Collector

OPC UA
Data Collector

MTConnect
Data Collector

Edgecross AnyWireASLINK

Data Collector*!

Working machines,
transfer machines,
fillng machines,
packaging machines,

FA (shop floor)

mounting machines, etc.

The MELIPC series with pre-installed Edgecross Basic Software, using various data collectors, utilizes real-time data and

interacts with IT systems by collecting data from shop floor.

(f‘a

Cloud

CC-Link IE Bieid
CC-LinkIE TSN

O,

— W)

N

CC-Link IE
compatible products

WB
 mEm

Edge application

MELIPC X EDGECROSS

A

4

SLMP
compatible products

! == EtherNet/IP™, etc.
" Other vender's PLC

List of Mitsubishi Electric data collectors compatible with MELIPC

Iltem ‘

CC-Link IE Field Network Data Collector
(For MELIPC MI5122-VW)

CC-Link IE Field Network Data Collector*2
CC-Link IE Controller Network Data Collector*?
CC-Link IE TSN Data Collector

SLMP Data Collector

OPC UA Data Collector

MTConnect Data Collector

MI5000

| MI3000 | MI2000 | MI1000

*2. The network interface board by Mitsubishi Electric is required separately.



MX Sheet is software that monitors, logs, collects alarm data, and
changes setting values of PLC and Motion controllers using the familiar
Excel® forms.*!

Operation can be easily set up on the Excel® file without programming.
Production/operation/error status can be checked on Excel® files, easily

implementing loT in your system.

*1. To use MX Sheet, MX Component is required.
A value-priced set (MX Works) is available, including MX Sheet and MX Component.

Easy setting without programming

All the settings to operate MX Sheet can be easily configured from Excel® menus.
MX Sheet enables communications between PLC and Excel® without programming.

g e el T e |
Start the settings utility and set a function Adjust the format and execute the function,
and the target device conditions. and then data collection will be started.

Direct connection between offices and shop floor

MX Sheet monitors and logs the device data in PLC in real time and exports the data to Excel®. MX Sheet also
transfers recipe data to the PLC.

PLC

GOT

Automatic creation of daily reports and ledgers

The displayed data on Excel® is automatically saved/printed at a specified time or based on a trigger condition of PLC.
Creating daily reports or test result lists can be automated.

- = gﬂﬁm

MX Sheet Automatic data saving Automatic printing of Excel® files
to Excel®/HTML/CSYV files (Easy creation of daily/weekly/
monthly reports)

Automatically saves and prints daily/monthly reports following multiple conditions

Excel® 64-bit version supported

MX Sheet supports Excel® 64-bit version. (Use MX Sheet with version 3 or later.)




Product and Solution Introduction

GX LogViewer

SW1DNN-VIEWER

Visualizing production process

GX LogViewer is a tool to display and analyze large-volume
collected data with a simple operation.

This tool is useful to find an error cause and improve the
availability of your system.

Visual display of collected data

Collected data are displayed in clearly visualized formats, increasing the efficiency of data checking.

Check changes in data easily. Check the events occurred and recovery history.

) Hont - -8 AN 300 08 18 1R iz A5 | mEAR ORI G

HTrend graph display HEvent list display
Displays collected data by a data logging function in a graph Displays collected data by an event logging function in a list

Instant view of data changes (multiple cursor function)

Two cursors show the data changes within a specified time with a simple operation.

Red cursor Blue cursor

B E - 16] R & -00:00:11.800
B 1.184E+003 B3711(=) | 2009/04/08 14:34.48500

Quickly check the change in value and time between the cursors



HMI GOT

GOT=2000

Graphic Operation Terminal

GOT enables visualization of

shop floor

The GOT2000 has a variety of monitor functions
and is easy to operate. The GOT2000 can also be
connected to various FA equipment at shop floor,
improving visualization accessibility and reducing
total cost of ownership.

Confirmation without a personal computer of logging collected data at the shop floor

@ Logging function

GT27 GT25 GT21 GT SoftGOT2000
GOT collects the data from PLC and temperature controllers,
logging and displaying the collected data in a graph and list.
You can check the data which was collected when an error

occurred to identify and analyze the cause of the error.
* Excluding T2104-PMBLS and GT2103-PMBLS

Graph display

Iy
~_~/
production volume

Setting value, etc.

Cursor

GOT logs the data

GOT Mobile function INIFAR"" ISP

@ Log viewer function

GOT displays the logging collected data by the data logging
function of programmable controller CPUs.

The logging data can be copied to a USB memory device
attached to a USB interface on the front (or the backside) of
the GOT. It reduces the need to remove a memory card from a
CPU or high-speed data logger module to retrieve the logging
data.

Save logging Display

View and analyze
data

logging data —e

Ethernet

RCPU/Q)

High-speed
data logger module

=

[GT SoftGOT2000 2 coT Mobile

Use a web browser on tablets to check the equipment status from a remote location.
Multiple*™*2 information devices (clients) can simultaneously access GOT so that you can view and operate a different screen on

each device.
Simultaneous monitoring on multiple*'*? information devices
GOT2000*" or

N R
GT SoftGOT2000*?

_ Wireless LAN Wireless LAN
coT Mobile communication unit** access point
Server)

)

Shop
floor

PC + large screen monitor

Ethernet

[
Remote location
or office

Smartphone

PC

*1. If the GOT Mobile server is GOT2000 (GT27, GT25), up to five information devices can monitor a single GOT

simultaneously.
A separate GOT Mobile function license (GT25-WEBSKEY-[J) for GOT2000 is required.

module simultaneously.
A separate GOT Mobile function license (SGT2K-WEBSKEY-[J) for GT SoftGOT2000 is required.

A separate access point is required.

. If the GOT Mobile server is GT SoftGOT2000, up to 15 information devices can monitor a single GT SoftGOT2000

Check the status of the worksite using a web browser.

An error
occurred.
How do |
deal with it?

Outside of the clean room From your office

Other usage

What's the
progress?
A

Tablet

| has
] \an error

‘,E/qmpmehk \,
Lo

ny
problems?

Monitor p
with one PC

by multiple people

. The wireless LAN communication unit cannot be used with GT2505, GT25 handy, or GT SoftGOT2000.

B Safety Precautions

interruptions.

When using the remote control function, ensure the safety of the field site by being prepared to handle unexpected situations such as communication delays and




Product and Solution Introduction

GT SoftGOT2000

GT SoftGOT 2000

Make visualization of production accessible
GT SoftGOT2000 is the HMI software that runs on personal
computers and panel computers. It enables monitoring of
shop floor FA equipment from personal computers and panel
computers in a remote location.

* GT SoftGOT2000 is software included in GT Works3. A separate license key (GT27-SGTKEY-U)
must be installed during use. For the details, contact your local sales office.

GT SoftGOT2000
license key (for USB port)

As a remote monitoring tool from your office

Various information on the shop floor can be checked on a personal computer in your office. Using multiple modules of GT
SoftGOT2000 or connecting a single module of GT SoftGOT2000 to more than one device via a multi-channel connection
enables a monitoring system for multiple lines.

Ethernet

GT SoftGOT 2000

Visualization of shop floor information by interacting with Edgecross

Edgecross is the open software platform in Japan in the edge computing field that coordinates factory automation and IT
systems. Edgecross analyzes and diagnoses data near the shop floor, enabling various functions such as real-time feedback,
data collection, and data transmission/reception to/from facilities and equipment regardless of vendors or network types.

The collected data by Edgecross can be easily visualized and analyzed using various functions such as trend graph display on
GT SoftGOT2000.

Bringing data visualization

X EDGECROSS Reading data GTSOftGOTZOOO

Example of data processing ' L] =
Extract only the necessary data for graph display h =
Personal computer*' Writing data*? &‘
=1
| =0

Writing data/ CC-Link IE SLMP OPC UA MTConnect

Datscollection LUCICRELEEY Data Collector| Data Collector| Data Collector, Data Collector| *°*

i 8
! | ¢
— =]
’-’.i&&m.nli
gl
*1. Edgecross Basic Software, Data Collector, and GT SoftGOT2000 need to be installed on a personal computer.
*2. MELSOFT GT OPC UA Client software needs to be installed in order to write data from GT SoftGOT2000 to Edgecross Basic Software.

Processing machine, conveyor machine, filling machine,
packaging machine, pick-and-place machine, etc.



iQ Monozukuri Process Remote Monitoring

@ iQ B PROCESS
Monozudusi REMOTE
onozuicurt - FTIVY MONITORING

Easily introduce loT technologies to the shop floor
iQ Monozukuri Process Remote Monitoring is an application package 0 srsomgor2000

easily introduce loT technologies to the shop floor, collect and visualize E%E%E?C’E:.NG
information of multiple devices, and collectively manage the information.
Manufacturing process and productivity of the whole production can be
improved by analyzing the data displayed on GT SoftGOT2000.

The operation status of the shop floor and the information such as
operation logs and alarms can be collected from each device via an
shop floor GOT.

Collecting and managing resource data of multiple kinds of equipment in a batch

Resource data of operation logs, alarms, and loggings
collected with GOTs on each equipment can be GT SoftGOT2000 .\ .

collected and managed in a batch. By extracting Oporation log.

Outputting

N to CSV
information that matches conditions such as date loggings
or operators from the stored data and outputting the ﬁ%‘ LQ
information to a CSV file or a PDF file, the tendency of ;reoniz?: Outputting
alarms can be analyzed. Monitoring Collecting resource data to PDF
setting tool (operation logs, alarms, and loggings)

Ethernet

Enabling the sharing of site information using the mobile app Pocket GOT

Working memos and site photos made using the mobile app Pocket GOT can be saved to a GOT. The data
can then be collected and displayed using iQ Monozukuri Process Remote Monitoring on a personal computer,
allowing all comments made by operators to be checked, and reports to be created and managed remotely.

Pocket GOT: working memo screen Process Remote Monitoring:

working memo check screen
N Pocket 9

WW
Process 1(192.168.3.18) H ==
i H=SUNCIONN  share information using [N
(2) Mobile app Process Remote Monitoring

Error occurrence [Line stopped] Pocket GOT
| 0a0n 1030 Mas.  Mits

s \
1436 PE L RCR R BT

Teatmemo (1) B

Measure against the emar

Rebooted the power supply of the: ﬁ
Imagememo (2)
N Equipment status s
I i
Foundan eror .
B coshcalwat.
‘ fal PROCESS
F !- J n REMOTE
a Q b t mMONITORING
CJ
ﬁ (1) Mobile terminal (( .
(OS: Android™)

.. (8) Wireless LAN (3) GOT2000 (7) SD memory

. communication unit card . . o
Enter working memos (4) iQ Monozukuri Process Remote Monitoring license
on mobile terminal (5) Personal computer
(6) GT SoftGOT2000




Product and Solution Introduction

iQ Monozukuri ANDON

@ iQMomzukmi ANDON

Improve productivity by sharing information
between workers

This simple ANDON package easily enables visualization of
shop floor using GOT2000.

Information obtained from production equipment is displayed
on the monitor for ANDON via GOT2000, allowing sharing of
the shop floor information to enable visualization.

) .00 17:00
M50 Process 1 Operation staq
1510 Frocess 1 Cheet Start
:’2 Process 1 Error oceummed
o5 F10%55 3 Oneration, syart

Easy system configuration without technical knowledge of ANDON

With various template screens and dedicated tools for easy setup, the ANDON system can be configured without technical

knowledge.
Schedule
900 \
|ﬁw_§ﬁhﬂ - GT2712 STBD: 100 e e L
10 - ot
CoE: aETEER = 150 - +13
11,0 IEWEEI!HE.‘. - GT2712 STBD : 80 & 73 86

Production status
1200 [eRnsMmsE

1300 JEmnEz : G127 SVGA if N
No Overtime Day
|| B3H_GT27 SVGA - GT2712 STBA : 30 8
14 00 fREbEz : G125 VGA

Leave Your Office by 6 PM.

P F7_GT25 SVGA - GT2512 STBA: 150

Signage screen (bulletin board)

I
Template screens Dedicated tool

15090

®
n
"
=
5

Smooth operation with information sharing

By sharing information among site workers, the site manager, ANDON monitor Operating instruction monitor
and the maintenance personnel at the office, operation
processes can be reviewed and corrected smoothly in the
event of a problem.

Delay occurred

in 30 units!

Share

information

Tablet

correct the
production
plan for the
afternoon.



SCADA GENESIS64™

GENESIS64"

SCADA GENESIS64™ is an loT platform that unitarily manages
FA and IT data and monitors and analyzes various data. SCADA
GENESIS64™ provides the most suitable monitoring integration
solutions for customers’ needs, such as factory automation,
smart building, and social infrastructure system.

Concept

@® CONNECT

GENESIS64™ supports industry-standard open protocols
such as OPC™ and MODBUS®, making connection with a
variety of devices easy.

In addition, since it can be read and written with various
general-purpose databases, GENESIS64™ greatly contributes
to the integration of FA and IT systems.

* Edgecross enables connection to more devices.

@ VISUALIZE

Secure, real-time visualization on any device is critical to
keeping operations running smoothly. GENESIS64™ scales
from desktops to browsers, tablets, smartphones, and
wearable devices.

Mitsubishi Electric Visualization products

@ CONTEXTUALIZE

Asset-based organization and navigation facilitates data
normalization, comparisons, and situational awareness to
get to the root cause quicker through contextualized and
actionable information.

@ DATA UTILIZATION

Improve operational productivity and quality with interactive
analytics. Industry applications include OEE*!, SPC*2, energy,
and fault detection to provide insight from edge to cloud.

*1. OEE: Overall Equipment Effectiveness
*2. SPC: Statistical Process Control

Flexible HMI solutions that scale to fit your needs

GT SoftGOT 2000

e

* Compact and highly robust
* Visualize equipment status

* Execute GOT (HMI)
functions on a computer

Production line

ICONICS Suite” J

GENESIS64"

GENESIS64™ Advanced

» Extensive monitoring of large-scale
plant and building systems

« Distributed processing by multiple
servers

* Cloud-ready universal connectivity

GENESIS64™ Basic SCADA
* Essential SCADA functions

are available
GT SoftGOT2000 * Low cost
. * Computer-based remote * Customizable functions
GOT2000 Series monitoring according to requirements

Entire factory
and building

Multiple
shop floor




Product and Solution Introduction

EcoAdviser Energy Saving Support Software
EcoWebServerIll energy saving Data Collecting Server

XV Assembly Line

m%

e | 1 ([ ([ [TTHN 11T}

Vil b
tildieamiii HIRE RS PR NI

MES3-255C-DM-EN

/

ECoWeEhSEIrVEr lll x EFEcoAdv iS er

EcoWebServerlIl and EcoAdviser visualize energy data without extra engineering costs.

EcoWebServerIl collects energy and production data via a network. EcoAdviser with Al technology comprehensively supports
energy saving by identifying current and excessive energy consumption, analyzing factors, and verifying the effects of energy-
saving measures.

[Current consumption] Understand the current energy consumption with various graphs

Seven graphs are available for various analysis purposes, such as understanding the current and specific energy consumption
and further applied analysis.

LTI = - -
Pie chart Bar chart Time series chart Boxplot Scatter plot
] [F = -]
The dashboard function allows users
to customize display contents
and visualize the data at the shop floor.
Pareto chart Histogram
[Excessive consumption] Identify excessive energy consumption with our unique knowledge and Al
technology

With the knowledge cultivated at Mitsubishi Electric over many years, EcoAdviser automatically identifies
excessive energy consumption through Al analysis that focuses on five energy-saving perspectives.

Maisart
[Factor diagnosis] Diagnose factors for excessive energy consumption through Al
Al ranks factors such as time and production information that are highly corelated with excessive energy
consumption and evaluates expected improvement effects.
Energy-loss factor diagnosis o Bd Maisart
Diagnosis perod: 312020 - 43072020
Equipment name; Line 2 of prinled board mana
Energy saving points: (1)Equipment time-loss (start-up) .
ank | Energy-loss factor (type) | Energy-loss factor Eﬂc\emmmwed Juestms \rervmaﬂwn‘(‘:,li POInt n
B EbaEees T || =TV _| Ranked in order of factors that are likely to cause excessive energy consumption
1 Manufacluring starlingme 9[Time] 75[[Oves  Ono | . N N . - :
P —— S30-41008) ol ves  Cono « Default factors: equipment startup time, production starting time, day of the week,
3 Dayofthe week [Thursday wuz|[Oves  Omo | production volume, etc.
: :'““““‘“"‘V“““n”e (“"e pred j;““:““m‘ : :“ :“ | * Add more collected data such as product types, temperature, and humidity as factors
qupment startup tme me os o |
= T rony evaiaton PointA
VLS NS Vi S S——————— Estimated amount of cost that can be saved under suitable measures
|1o2385 are high analow. |
|Menyoucan g some sneroy-savng acties. _§

By Day ofthe Hoss (start

PointH

Options to allow Al to learn the results and apply them on hereafter diagnoses or not

- - - . - Point &}

 Monday  Tuesday  Wednesday  Thusday  Froay
Limited by Day of he week 1 Tnuvsdzv Eaupmentimeloss (sortop) gph Displays information for improving the shop floor by each selected factor
- | * Advice
| 200 | * Excessive energy consumption by factor
| 100 | * Excessive energy consumption of a specific factor
1" s = | 9y P P
3572020 6:27 A S28/2020 4153 A /5120205355 AM “f23janzn s AM
3/12/2020 6:27 AM 4/2/2020 6:56 AM 4/16/2020 6:26 AM

Close ]

[Verification] Visualize the improvement effects of energy-saving measures

Users can easily check the effects on power usage, costs, and excessive energy consumption by selecting the periods before
m and after the energy-saving measures.



NC Machine Tool Optimizer is software that analyzes and diagnoses
operation status collected data from machine tools and peripheral
equipment.

This software can also perform analysis and diagnosis on operation
status of various equipment including machine tools equipped with not
only Mitsubishi Electric computerized numerical controllers (CNCs),
but also other vender’s CNCs, improving efficiency at the shop floor. w e — 8

Contribution to efficient product planning with visualization of operation status

The operation status of each machine is visualized, and the operational analysis, stopping factor, etc. can be obtained in real time.
This software also helps making production plans by reflecting the operation status of the machines.

@ Easy downtime diagnostics and trend analysis! @ Easy comparison and analysis of planned vs.
actual production!
* Operation details window * Production results window
The occurrences of alarm stops and other events are presented in various charts, The variance between the planned and actual production output (the number
helping you to analyze the trends of the factors contributing to machine stops of finished goods and the percentage of completion for each machine) provides
insights into productivity trends, enabling you to optimize your planning.
[ B o S
o == = CaE;
.- e @ |
Details ratio from 20210526 [ ~ 7o: 202ni0601 5 mesed: ¢ err (ngmrenmel =
PP p— Production results from 2036 B ~ T 2630060 0 Percd 7 Doy (Aggeegete 7 rroketin lan g
— e s s o e e
=2 Fosc s pons1 e amn I 0 E camw [EERET)
I rpetec enusizen wa ‘ 7225w e B nn werasozn
I s Qs 00000 (1 wr s I 5 P berajozeu
B— e T T — Y == . o
- Bama 8ans0 rerey
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Downtime ratio (daily) bk s et 2
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e
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e g [ i et i o e [ P
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Configuration example of connectable devices
The following two editions are available depending on connections, etc.
* iQ Edgecross NC Machine Tool Optimizer * NC Machine Tool Optimizer (Pro/Lite)

iQ Edgecross
NC Machine Tool Optimizer

Basic Edgecross software

IPC

NC Machine Tool Optimizer (Pro/Lite)

IPC
DB NC Machine Tool Connector

(Data collection software)

MTCOnlli Agent

MTConnect SLMP/OPC UA
Data Collector Data Collector
I MTConnect Agent I

lMTConnsct Adapterl MTConnl Adapter

Mitsubishi Electric Other vender's SLMP/OPC UA Mitsubishi Electric Other vender's
NC machine tool NC machine tool compatible products NC machine tool NC machine tool
Up to 30 devices in the Pro version,
and up to 10 devices in the Lite version, can be connected

Up to 30 devices can be connected
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MELSOFT MaiLab

MELSOFT MailLab

MELSOFT MailLab is a data-science tool that Your Al Data Scientist,
replaces human experience and expertise with digital mecsorr Mailab,
technologies and easily incorporates them in a control RE = 2yon the lomey.

system, accelerating improvement in manufacturing.

Connectivity with various devices including other vender’s PLC and manufacturing equipment

MELSOFT MaiLab can directly connect to Mitsubishi Electric PLC. Using Edgecross, it can also connect to other various devices
including other vender’s PLC and manufacturing equipment.

Analyzer

T di)

Learning station > MELSOFT MailLab
) N é
MELIPC/Industrial PC A EDGECROSS
:w}l m ol
. . Iii
Diagnosis target I 2k
PLC A processing machine Other vender’s

PLC

Mitsubishi Electric FA products

Analysis and diagnosis of shop floor data without expertise

AutoML function, an Al automated-learning function, is provided and allows workers to analyze and diagnose data without
expertise, helping to increase productivity at shop floor.
In addition, for those who have knowledge of Al, customizing the learning model in Python® is also possible.

Al analyzes data

AutoML function automatically executes everything from preprocessing to learning.

Automatic execution

o—"o2
o—2—)
°; o;?f
Pre-processing Analysis method . 0
. . Learning
selection selection
Data Learning model



Flexible system configuration perfect for data analysis and diagnosis

In addition to the standard license, separate licenses are available for analysis and diagnosis, allowing customers to flexibly
purchase licenses according to the system.

Offline analysis

1 Analyzer B

[ [
[l [l
i i
Analyzer A : Analyzer C :
| |
[l [l
ol ol

Learning station

=

Diagnosis terminals

X EDGECROSS Diagnosis

PLC Diagnosis target Diagnosis target Diagnosis target

Diagnosis target

Intuitive operation with graphical displays

Shop floor data can be displayed in various graphs, enabling users to analyze and diagnose data with an intuitive operation. In
addition, users can remotely monitor the production status of the shop floor using a tablet device together.

VELSOFT MaiLab /L' — NewDataSel]

@ mmEne— 7y = . @ wmmen

S GRS D GRS G SRR G . B AEE B S B e e

Eoay

MELSOFT Mallab T 1= MiLLT=Stry 1)

e @) EERILE @ 10 > NewTusk
P

B R TN TR S GRS

« LineModel
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Product and Solution Introduction

e-F@ctory Starter Package

The e-F@ctory Starter Package includes sample GOT2000
projects for the MELSEC iQ-R/iQ-F Series
programmable controller and the GOT2000 Series
human-machine interface. Designing advanced analysis
algorithms and graphs is unnecessary, enabling an

analysis/diagnosis system at a lower cost.

MELSEC iQ-F

*1. The screen examples are those of MELSEC iQ-R series.

Screen examples for the GOT2000 series*' The screen image is subject to change without notice.

Cylinder and cycle time Vibration analysis MT method Equipment trouble Pareto chart

measurement monitor
Product lines MELSEC iQ-R | MELSEC iQ-F
Name Outline Supported series|
Equipment operation monitor solution A package of functions useful for visualization of equipment operational status

A package of functions from data collection to Mahalanobis distance monitoring necessary for

U e el degesb eslilen abnormal detection by the MT method

Vibration analysis Monitors OA (overall value) by analyzing vibration waveforms using frequency analysis (FFT)
Wave guard band monitoring Monitors analog input waveform data
Change point monitoring log Detects and saves change point of equipment from perspectives of 4M and 5M + 1E

Makes daily inspection of equipment paperless and improves quality maintenance by using the
inspection results for interlock

Comprehensively displays production and operational status of equipment, including overall
equipment efficiency and production outputs

Equipment inspection

Equipment overall efficiency monitor

Cylinder and cycle time measurement monitor*!  Measures and monitors the operational status of cylinders and equipment operation cycles for error signs

Quantifies deviation degrees between normal and input data to detect and estimate an error from
the abnormality

Equipment trouble Pareto chart*! Displays alarm status of factors that cause a drop in operation rate by using a Pareto chart

MT method*?

*1. This function is also available in the equipment operation monitor solution of the MELSEC iQ-R series.
*2. This function is equivalent to the unit space generation and Mahalanobis distance calculation functions included in the MT method simple diagnosis solution of the MELSEC iQ-R series.

Equipment operation monitor solution functions

Function name Outline
Comprehensively displays production and operational status of equipment, including overall equipment efficiency and

Resbeal production outputs

Production counting Displays production status by product type and time zone according to the set type and zone
Process capability index (histogram) Displays collected data from equipment in a histogram and calculates the process capability index
Operational status monitor Displays equipment operational status in a time series graph

Calculates specific energy consumption from energy amount and production volume to identify areas for improvement,
such as wasted power usage of equipment
Cylinder and cycle time measurement monitor Measures and monitors the operational status of cylinders and equipment operation cycles for error signs

Specific energy consumption management

Error action and inspection Monitors alarm signals and displays corrective actions registered in advance when an alarm occurs
Sensor value monitor Monitors sensor values for exceeding set threshold

Equipment trouble Pareto chart Displays alarm status of factors that cause a drop in operation rate by using a pareto chart

Control chart (Xbar-R/S) Displays collected data from equipment on X-R control chart or X-S control chart in real time

Loss time analysis Measures equipment non-operation time for each factor and displays the rate by date/total/time zone

* Multiple functions are provided as a package. The required functions can be selected from the package for use.

MT method simple diagnosis solution functions MELSEC iQ-R
Function name Outline
Time series data collection Calculates feature quantities (mean value, standard deviation, etc.) from time series data and monitors the threshold

Calculates feature quantities (OA*4, CF*®, etc.) by analyzing vibration waveforms using frequency analysis (FFT) and
monitors alarms

MT method*® Quantifies deviation degrees between normal and input data to detect and estimate an error from the abnormality

Vibration analysis*?

*3. This function is the same as the vibration analysis function described in the “Product lines” list.
*4. An abbreviation for overall value, which is the sum of the power spectrum for each frequency after FFT analysis. This is one of the indicators of vibration intensity.

*5. Waveform rate (crest factor)
m *6. MT stands for Mahalanobis-Taguchi.



iQ Monozukuri Rotary Machine Vibration Diagnosis is an
application package that collects/analyzes/diagnoses vibration
data of equipment with rotating mechanisms to visualize the
equipment condition and assess the faulty area.

H Package Contents E

=
I E Instruction manual (PDF)
I

GX Works3 control program
for MELSEC iQ-R Series

GT Works3 screen data
for GOT2000 Series

*This product includes software and documents. Purchase hardware and engineering software separately.

For details, refer to the individual product catalog (L(NA)16057ENG).

GOT2000 Series

Package
screen data

High-speed analog

Fault detection by simple diagnosis
(Absolute value judgment)

exceeds the judgment reference value specified in ISO 10816-
1, it is judged as abnormal.

Vibration severity

Vibration severity 1S0 10816-1

input Module Vibration sensor An endurance reference.for the vibration of rotary Velocity RMS value
machines which is specified by the ISO. (effective value) Class 1 |Class I | Class I | Class IV*'
MELSEC iQ-R Series Up m_ 16) The judgment standard differs depending on the size (mmvs)
X ., Diagnosis and type of equipment.
’ = ((ﬁ" target Class I : Small machine (such as motor with 0% — A
L . power of 15 kW or less) [ 045 — a A
Package . Class I : Medium machine (such as motor with —— on A
control program Extended SRAM | CC-Link IE Field power between 15 to 75 kW or machine ——— 112 —— B
cassette | Network Module with power of 300 kW) | B
(4MB or more) Class Il : Large machine (when mounted on stiff ~——— 28 ——— ¢ B
and heave foundation) —— 45 c B
CC-Link IE Bieta Class V*': Large machine (when mounted onasoft | 74 | L | ¢
foundation) | P c
- * Conditions to apply the vibration severity 18 b
. Number of rotations: 600 to 12000 r/min D
@ *‘g. Vibration measuring range: 10 to 1000 Hz e — D b
) *1 In iQ Monozukuri Rotary Machine Vibration Diagnosis, s —

CC-Link IE Field Network
Remote Head Module

Fault detection by simple diagnosis
(Relative value judgment)

Measure the vibration at the same location multiple times (10
times if possible) to obtain a value at the normal condition
(reference value).

Compare the measured value with a threshold which is specified
as 2 to 5 times the reference value to determine if it is normal.

Vibration level

Class IV under ISO10816-1 is not supported because
the class is determined according to the motor capacity.
Note: The measured value may exceed the judgment reference value due to the installation status of the equipment or the influence of noise.

Presume the faulty area according to the accurate diagnosis

A: Good B:Pass C:Warning D:Danger

By monitoring the amplitude of the characteristic frequency calculated from
the rotary speed and the specification values of components, the faulty area
can be presumed and a fault can be found at an early stage. The threshold
value should be set between 2 and 5 times of the reference value which

is the value at the normal condition obtained by measuring the vibration
from equipment multiple times (10 times if possible). This threshold value is
compared with the measured value to perform pass / fail judgment.

Amplitude
Abnormal threshold (2 to 5 times) Abnormal (m/s?)
Caution threshold (Error threshold x 75%*2) Caution Measured value
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, / Reference data
e xR A A
. 7 Frequency (Hz)
o o (6]
Normal
Reference value Balllbearing
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @®Rolling element ‘@Unbalance ©Misalignment
damage ©Fan damage Z
*2 The multiplier (75%) can be changed to any value. Elapsed time A e ¥ \PQ

Easy to detect anomalies by using the MT method

Tolnner race damage I@Cage damage

m ®Gear teeth damage

By applying the MT method (quality engineering

Judgment method using MT method

method) to vibration analysis, anomalies can
be easily detected even without knowledge
about vibration analysis or specification value
information of the components.

Moreover, compositive diagnosis is possible by
combining vibration data with data other than
vibration such as temperature and current. It is
used as an equivalent to simple diagnosis.

General judgment method

(Mahalabobis distance)

ltem A Iltem A
100, (155,88} Ahnnrmal 100, (155,88}
gg 4 gg Abnormal Abnormal PR Normal
Es 1gp 7 e e e (9089 = (16577) © o, ""5 (0088
60, e 60, e

m Normal
SOW* 50 e Abnormal
40 (175,50) 40 (175,50)
30 L L L L L 0 L L L L L
140 150 160 170 180 190 200 Item B 140 150 160 170 180 190 200 ltem B

Data is determined as normal or abnormal according
to the distance from the average value, ignoring the
variance of data.

® Reference data (normal data)

* Data to be judged

Since variance is considered, data can be
determined as normal or abnormal in a suitable
manner for the equipment.

4 Average



Product and Solution Introduction

iQ Monozukuri
Tool Wear Diagnosis for Machine Tools

L]
@ lQMonozukuri

iQ Monozukuri is part of the manufacturing reform that is occurring
in the digital transformation (DX) era utilizing the information of
things (loT) data from gathered from machine tools. loT data

is collected and analyzed using Mitsubishi Electric proprietary
technologies. This application package optimizes tool management
in the metalworking process of machine tools and enables
automatic detection of machining defects.

Mitems included in package MELSEQ iQ-R Series
GX Works3 control program

/ © GOT2000 Series * This product is equipped with software application and documentation.
Hardware and engineering software are required separately.
& . 3 GT Works3 screen data For details, please refer to each catalog [L(NA)16092].

PoF
o ! Instruction Manual (PDF)
1QQ vororiri Tool Wear Diagnosis for Machine Tools
To FT.F.'"server @Generic HUB

@CC-Link IE Field-dedicated HUB
@Collection interface

Simultaneous monitoring

. GOT2000 MELSEC iQ-R @ Protocol converter
ofupto 10 units i i
P Series Series @ CC-Link |E Field Network
per system [-i_;n Package - Package control Analog-Digital Converter Module
5 = screen data ﬁ program
(1) (2]
Ethernet
CC-Link IE

(Processing information, drive unit data collection) (Processing information, drive unit data collection)

Machine tool CNC Drive unit Machine tool Drive unit

Determine the “sharpness” of tools and reduce tool costs through appropriate tool exchange

Predicts tool wear by identifying appropriate service life in accordance with >
\ spindle/feed shaft torque through IoT diagnostic technology for each processing Tool wear
I I condition. Tool exchange cost can be reduced by fully utilizing tools up until the diagnosis
l end of service life.

Reduce Cost

ol = I = ]

Automatically detect machining defects immediately after processing (before inspection) and
perform machine maintenance according to changes in machining variation

This product assists the calculation of abnormality determination thresholds >
based on past good product processing data and air-cut data. It detects Maintain w
machining defects such as tool breakage/damage, material defects, and upstream Quality
>IN processing defects, and retains the number of defects to a maximum of one. In

Maintain Quality addition, by monitoring changes in deviation value of the feature quantity of the
same machining data at predetermined workpiece interval (several hundred), it
can identify signs of deterioration by individual axis.

Utilize machining data to improve takt time

10T collected data during machining is utilized to detect tool damage without >

requiring sensors. Maintenance time is reduced as there is no need to check Tact ==~ =]

damage detection sensors. improvement (=

User can easily compare maximum average load and maximum workload data support -

Improve Takt Time per individual program or tool. By comparing the torques between machining =
programs using identical tools, it is possible to adjust optimum cut volume, spindle —

| E]

m rotation speed, and feed rate, thus shortening the machining cycle time. DEEIFENEY - EREE



Advanced Data Science Tool*'
(Engineering environment that promotes digital transformation)

The Advanced Data Science Tool is a software that links to iQ Monozukuri Tool Wear Diagnosis for Machine Tools to utilize loT
data for the support of tool diagnosis, equipment maintenance, and statistical analysis.

*1. Advanced Data Science Tool is sold separately.

Confirm changes in status when machining abnormalities occurs

B By comparing the waveforms of air-cut data and actual machining data, it is possible to determine differences in cutting load. This information
can then be used to diagnose tool abnormalities.

B Comparing the waveforms allows you to better understand the difference between worn and new tools, as well as normal and abnormal machining.

M It is possible to check any tool deterioration trends and confirm any differences between molding (lots).

@ By utilizing loT data and comparing waveforms, it is possible to better understand various states during machining.

@ Understand the difference in waveforms between @ Understand the difference in waveforms between worn © Comparison of deterioration trends due
an air-cut and actual machining and new tools to differences between lots

Spindle load (average value)

peoj bumnp
peo| bumng

Worn tool

anjeA ainyeay Buiuiyoepy

Air-cut

Time Time Time

Detect machining and equipment anomalies from big data

B By plotting the same machining feature value on a histogram, it is possible to check for any variations in tool wear and better grasp any trends in machining abnormality data.

B It is possible to check the correlation between feature values and machining quality (measurement/inspection values) by plotting them on a
scatter diagram. This can help you to detect any machining abnormalities by easily identifying outliers.

B By comparing the feature value histograms of the same machining process between different equipment, it is possible to identify equipment
differences and deterioration trends and easily detect equipment abnormalities.

@ Statistical analysis utilizing big data allows you to easily identify machining and equipment abnormalities

© Check the variation in machining trends @ Check the correlation between measurement values, © Check the variation of feature values between devices
inspection values, and feature values

Equipment Equipment
No. 1

Kouanbai4
anfeA ainjea

anjeA ainyes) Buiuiyoep

Correlation between feature values
and measurement/inspection values

Grade

Measurement/inspection values Grade

Predict machining finish with greater accuracy from loT data

B Machine learning is applied to the relationship between loT data and machining quality (measurement/inspection values) and a
predictive model is automatically calculated.

B Through cross-validation of learning and validation data that has been divided into blocks, it is possible to confirm the validity from Maisart
the predictive model’s regression analysis results. This improves overall calculation accuracy.

B Itis possible to check the prediction accuracy by comparing the calculated predicted values of the model with the actual measurement values.

@ The combination of machine learning and loT data can be used to create a highly accurate quality
predictive model which minimizes machining abnormalities and defects.

(1] ion of a predictive model @ Cross-validation using learning data and validation data*> @ Confirmation of prediction accuracy

Measurement/
inspection values

Pt

Predicted value

on[eA juswainseapy
on[eA Juswainseapy

Predicted value
Leaming data | Leaming data data |Leaming data

Machining order Measurement value

*2. All data of processes mass-produced under identical processing conditions are divided into five data groups; four of which are used to automatically generate predication models as learning data groups.

Using these prediction models, finished quality is predicted from the remaining data group, and the deviation between the actual measurement and prediction is verified.




Product and Solution Introduction

MELFA b

Smart+Plus

MELFA Smart Plus is an option that brings next-generation
intelligence to MELFA FR series robots.

Inserting a MELFA Smart Plus card into a robot controller enables a
multitude of intelligent functions.

MELFA Smart Plus card supports different functions depending on
its type.

Intelligent function Al function
MELFA Smart Plus card: A type MELFA Smart Plus card: B type

Function Function

A brand encompassing Mitsubishi Electric’s
proprietary Al technology, including
“compact Al” and Al basic and applied
technologies.

N Maisart

MELFA Smart Plus card

Preventive maintenance function

® Maintenance simulation

The preventive maintenance function estimates the recommended maintenance period and when to replace consumable parts.
This is done by observing repeat patterns in actual program used by the robot or executed in the simulator in RT ToolBox3.*"

e Qutput data:
Grease replenishment period (per axis)/Timing belt replacement period (per axis)/Recommended maintenance period for

overhaulable parts (per axis)*?

*1. This function is supported by the RH-3CRH, RH-6CH, and RV-8CRL with RT ToolBox3 Ver. 1.90U or later.
*2. For overhaulable parts such as reduction gears, bearings, ball screws, the internals of ball splines, the part which needs to be overhauled the earliest will be displayed.

2) Update graph 3) Back

‘) Preventive Maintenance - Maintenance Simulation 1:RC1

& . -
g — st M
# Maintenance ¥ Working Days in 2 Month : [Day(s)]
& Setting
Synthesis

Grease Timing Belt [ 4) Part not used ]

ssces e I 15t
12 (o) 12(6.3 [year])

33 (6.3 [year]) 33 (6.3 [year])

2) Operation time of a day
Working days in a month

(6.3 [year])

I‘ ‘ 32(6.3 [year])

) (63 [year])
Number of years until part o

replacement for joint. (63 [vearD 3463 [year]) 34 (63 [year)

N 15063 [year]) 1563 [year]) 15 (63 [year])

36 (6.3 [year]) 36 (6.3 [year])

0 5
Synthesis: 6.3 [year] Synthesis: 6.3 [year]

= 7

Number of years until
recommended overhaul
period for joint

Number of years until part replacement
(Joint with part that needs replacing earliest)

* For details, refer to “MITSUBISHI INDUSTRIAL ROBOT MELFA Smart Plus Catalog (L(NA)-09100ENG).



GOT2000 Drive Control Interactive Solution

ot Drive)

GOT2000 provides some functions of the setting tool of
servo systems, inverters, and robots.

The GOT Drive enhanced functionality is designed to
eliminate need for additional hardware, software and
suits customers’ applications to speed up system startup,
improve maintenance and troubleshooting.

MITSUBISHILECTRIC SERVO mmi/ ]5 TSUBISHISERVO AMPLIERS & Mmo-V ] l

Servo interaction

GOT2000 provides some functions of MR Configurator2.
GOT2000 supports the startup and adjustment of servo systems and predictive maintenance with various diagnosis functions
without a personal computer. It also monitors drive recorders and servo network configuration.

@ Support system startup and @ Support preventive @ Support maintenance
adjustment maintenance Drive recorder/system launcher
One-touch tuning/tuning*' Machine diagnosis/servo (servo network)*?

amplifier life diagnosi*!

Inverter interaction*' Emﬁ@m@ﬂi Robot interaction* MELFA "‘i\)i

GOT2000 provides some functions of FR Configurator2. ~ GOT2000 monitors the current positions and error contents

GOT2000 monitors multiple inverters and supports of robots and displays maintenance information. It supports

monitoring and setting parameters, predictive easy startup, adjustment, and maintenance without a personal
. . . T . computer.

maintenance with a machine diagnosis function, and P

effective maintenance.

#2237 | | LNE
~
ALFTLAVEIE
_— Lo JE) J
vy i | &
- - ) T
pre— sepnnage | ] :‘“
|=- - L .|

CC-Link IE Bietd

*1. Sample screens are available.
*2. A dedicated screen is provided as a function of GOT.
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Alliance

PARTNERS

Partners

MITSUBISHI
ELECTRIC

Software
Partner

Broad knowledge and skill . Know-how of all fields

as a comprehensive relating to monozukuri
FA manufacturer

-creation

Customer

i

back the values born
from co-creation




e-F@ctory Alliance

e-F@ctory Ecosystem — Co-creation
with over 1000 Partners*

As a solutions provider, we collaborate with many partners
across all monozukuri fields. This ecosystem provides
optimal solutions in various regions and fields in response

to the issues experienced by our customers.

*As of September 2021

Producing entire production systems
Achieving advanced systems integration

-
Software — .
fl3artn o Development of application software strengthening

connection affinity with Mitsubishi Electric FA devices

ERP/MES/SCADA CAD/CAM/3D simulator Data analysis

Provide device compatibility with Mitsubishi Electric FA equipment
Achieve improved system builds and maintainability

Sensors




Product and Solution Introduction

HMS Industrial Networks

HMS Ewon Cosy Series

With the Cosy Series (remote access gateway) and
Talk2M (cloud connection service), users can access
Mitsubishi Electric FA devices from anywhere in the
world and safely perform troubleshooting of equipment
and devices, thus reducing support cost and downtime.
A secure connection is achieved through measures
such as exclusive outbound connection, two-layer
authentication, connection audit tracing, and access
control using physical external key switches. Additionally,
HMS Ewon Cosy Series has obtained 1SO27001
security certification and has NVISO*' perform external 17 ®
invasion tests regularly. ”ms E WDn
Access is possible not only from a computer using I I B NETHORKS
eCatche (client software), but also remotely from an
iOS or Android™ device installed with eCatcher Mobile
on a browser of MELSEC or GOT. Moreover, assuming
installation on a control panel, Ewon Cosy has been
designed with specifications suited to industrial use,
such as 24 VDC input, industrial EMC support, wide
operating temperature range, and DIN rail mounting.

mmemm { "?:I Physical access - Remote access to a variety of Mitsubishi Electric FA products

GXWorks3 GT Works3 « 0 control via switches, etc.

No global IP required HMI (GOT) PLC PLC

HMS Ewon Cosy Series ! 192.168.3.39

eCatcher

Remote access with various applications JI

p

I
1
|
|
eCatcher Mobile -
(i0S, Android™ compatible)

IP address/subnet duplication is possible
Factory B
M2Web | WL
Cloud connection service L T
| [
‘ | I.I"n/ : |
0 Web, VNC, RDP 1 ‘ =
1 -
" . I H
- Early discovery of issues b o ——— — )
. Speedy troubleshootin i Network camera PLC Industrial Computer
P ] Outbound connection ¢ /1y 192.168.3.39 MELIPG

) ing si ts 443 or 1194
Assessment of manufacturing site KPI  ports 443 or Cosy Series

*1. NVISO is a cybersecurity consulting firm with a proven track record of providing cybersecurity-related services for all Belgian banks.



Kanematsu Communications

Secomea SiteManager Series

With SiteManager (remote access gateway),
GateManager (relay M2M communication server),
and LinkManager (client software), it is possible to

access Mitsubishi Electric FA devices to monitor and

perform maintenance on machinery and equipment

at a manufacturing site, thus reducing business trip/
transportation costs, and enabling quicker response.

A secure connection is achieved through measures such
as exclusive outbound connection, encryption using
SSL/TSL, multi-factor authentication using certificates,
SMS, etc., access authority using an individual device,
audit log, etc. The Secomea solution has obtained
security certification from ProtectEM GmBH (a German
thirdparty organization) and conforms to Industry 4.0. In
addition to SiteManager’s main unit being designed with
a robust aluminum housing, SiteManager Embedded
(embedded software)can be used to make industrial
computers such as MELIPC, etc. function as a gateway.

GXWorks3 GTWorks3

sechmeda

SiteManager

- Remote access to a variety of Mitsubishi Electric FA products

R LN §
sarMobile GENESIS64™ % s%;a,d

LinkManager P —————————
Remote access with various applications I
! -

1
|
|
4

SiteManager

¢ ———- No global IP required

HMI (GOT)

PLC PLC
192.168.3.39

IP address/subnet duplication is possible

LinkManager i Factory B
Mobile | N
‘ GateManager | N N “
D M2M communication server 1 "y %
U Web, VNC, RDP 1 =
REIVNC: 1 -|6 SIM card*'
1 _
- Early discovery of issues [ —
- Quick troubleshooting Outbound connection MELIPC industrial
- Assessment of manufacturing site KPI ports BOIERE] computer
SiteManager Embedded

*1. SIM card can be inserted by adding a separate communication module.

Network
camera

PLC MELIPC industrial computer
192.168.3.39




Product and Solution Introduction

Sampling comparison
Data sampling performance

Maximum number

Product name Sampling interval of sampling points*'

Maximum data storage capacity

MELSEC iQ-R

CPU module . .

(built-in logging function) 1msto 128 points x 10 settings 32 GB
CPU module .

(simple CPU communication function) WEsE FIRRED 22 ) Sl )
High-speed data logger module 0.1 ms to 4096 points x 64 settings 16 GB
MES interface module 1 ms to*? 1024 points x 64 settings 2048 MB*®
OPC UA server module 200 ms to 12000 points -
Ethernet interface module .

(simple CPU communication function) =i T2 s v 2 SSigs °

C intelligent function module 0.5 ms to 32768 points 16 GB
MELSEC iQ-F

CPU module ) .

(built-in logging function) 10 ms to 128 points x 4 settings 16 GB
O et 10 ms to 512 words x 32 settings** -

(simple CPU communication function)

OPC UA module

100 ms to

500 points x 8 subscriptions

GOT/SCADA

GOT2000 100 ms to 256 points x 60 settings*® 32 GB*®

GT SoftGOT2000 100 ms to 256 points x 60 settings Depends on the opera’tmg
personal computer.*”

SCADA GENESIS64™ 10 ms to*® 75 points o 1,000,000 points*® [DEEIES D EEElig

personal computer.*”
Data Collector

Depends on the operating
personal computer.*®
Depends on the operating
personal computer.*®
Depends on the operating
personal computer.*®
Depends on the operating
personal computer.*®
Depends on the operating
personal computer.*®
Depends on the operating
personal computer.*®

CC-Link IE TSN Data Collector 0.5 ms to 256 points x 12 settings*™°

CC-Link IE Field Network Data Collector 5 ms to 256 points x 12 settings*™°

CC-Link IE Controller Network

’ 0
Data Collector 50 ms to 256 points x 12 settings

SLMP Data Collector 100 ms to 256 points x 12 settings*™
OPC UA Data Collector 500 ms to 256 points x 12 settings*™

MTConnect Data Collector 500 ms to
MELSOFT

256 points x 12 settings*™®

Depends on the operating

MX Sheet 100 ms to 256 points N
personal computer.*®

+ x
N o=

The maximum number of sampling points varies depending on the data.
. Indicates the trigger monitoring cycle.
DB buffering function temporarily stores SQL text that failed to be sent due to a communication error.
. The total points of all settings are up to 8192 words.
. For GT27 and GT25. For GT21, up to 4 settings.
. When specifying an SD memory card as a save destination. When specifying a local disk of the personal computer as a save destination, the storage capacity depends on the specification of
Microsoft® Excel® and the maximum memory capacity of the personal computer.
7. The storage capacity depends on the specification of Microsoft® Excel® and the maximum memory capacity of the personal computer.
8. When OPC sever included with SCADA GENESIS64™ is used.
9. Depends on the purchased license. Saving 250,000 tags or more is possible with an optional function.
*10. The number of settings depends on the specification of Edgecross Basic Software.

* s %
@ 0 R W

*

+



Accessed device

Accessed CPU \
Product name Other vender's | Other devices

PLC
CPU module °
(built-in logging function)
CPU module
(simple CPU communication function)
High-speed data logger module
MES interface module
OPC UA server module
Ethernet interface module
(simple CPU communication function)
C |nte|||gent functlon module
CPU module °
(built-in logging function)
CPU module
(simple CPU communication function)
OPC UA module

GOT/SCADA

GOT2000 [
GT SoftGOT2000 [ ] ([ ] [ ] [ ] [ ] [ ] [
SCADA GENESIS64™ @+

Data Collector

CC-Link IE TSN Data Collector
CC-Link IE Field Network Data Collector
CC-Link IE Controller Network Data
Collector
SLMP Data Collector
OPC UA Data Collector = = - - - - [
MTConnect Data Collector [
MX Sheet

1. Data can be collected from temperature controllers and other devices. For details on the devices that data can be collected from, refer to “Connectable model list” of the GOT2000 series catalog
(L(NA)08270ENG).

. For details on the connectable modules, refer to the Mitsubishi Electric SCADA software GENESIS64™ product catalog (L(NA)08785ENG).

. Enables data collection from OPC UA server devices.

. Enables data collection from MTConnect supported devices.

*

Tt
ENF*IIN



Product and Solution Introduction

Data storage/distribution destination

Data storage ata stribution method
Device that stores data File format

Product name

MELSEC iQ-R
\®
CPU module SD memory card CSV/Un_lcode i [ ] - - - -
binary
. CSV/Unicode® text/

High-speed data logger module SD memory card binary/Microsoft® Excel® [ - - - [
MES interface module - - o ° 3 - -
OPC UA server module - - = o Y - -
Ethernet interface module - - - - - - -
C intelligent function module SD memory card DEPETES @ the* user

application.*!
MELSEC iQ-F
CPU module SD memory card CSV'zlblnary

OPC UA module

GOT/SCADA

\®
GOT2000 SD memory card/ CSV/Un'lcode text/ ° ° B B °
USB memory binary

i \®

GT SoftGOT2000 Operating personal computer CSWU;'::Z?; & [ ] ([ ] - - [ ]
. Binary/CSV/
™ *3 *3 *3 *3

SCADA GENESIS64 Operating personal computer Microsoft® Excel® o [} [} o o
Data Collector
CC-Link IE Field Network Data Collector ~ Operating personal computer CSv* o o o+
CC-Link |IE Controller Network . - R - - - :
Data Collector Operating personal computer CSv o o [
SLMP Data Collector Operating personal computer CSv*4 - o o o+ -
OPC UA Data Collector Operating personal computer CSsv* - o+ o+ [ -
MTConnect Data Collector Operating personal computer CSsv* o+ o+ o+
MELSOFT

MX Sheet Operating personal computer CSV/Microsoft® Excel®HTML -

+

1. Customers can use a file format according to the user application to be used.

*2. Supported by FX5U/FX5UC CPU module only.

*3. This method is available using an optional function. For details on the optional function, refer to Mitsubishi Electric SCADA software GENESIS64™ product catalog (L(NA)08785ENG).
4. Available by using a function of Edgecross Basic Software.

q



Visualization comparison
Features

Product name Features ‘ Display environment

Monitors, logs, collects alarm data, and changes setting values of PLC and Motion controllers

MX Sheet using Microsoft® Excel®. Personal computer
Displays and analyzes large-volume collected data by various modules having a data collection
GX LogViewer*" function with a simple operation. Personal computer

Allows users to set the connected devices easily in the same method as using configuration
tools and engineering tools.

e-F@ctory Starter Package*?

. . - . Software for analyzing equipment information collected in a programmable controller and HMI GOT,
Equipment operation monitoring solution " .
displaying the result on the GOT personal computer
. . Enables visualization by displaying information obtained from the production equipment on the HMI GOT,
Rt EmeIm AN monitor for ANDON via GOT2000, and sharing information of the shop floor personal computer
Supports productivity improvement and process improvement throughout the shop floor by HMI GOT,
iQ Monozukuri Process Remote Monitoring displaying the operation status of the shop floor, operation logs and alarm information for each GT SoftGOT2000,
equipment, etc. on GT SoftGOT2000 via shop floor GOT, and analyzing the data personal computer

GOT/SCADA

Supports a wide variety of industrial devices and connection types. A multi-channel function
GOT2000 and device data transfer function enables the monitoring of multiple types of industrial devices HMI GOT
of different manufacturers.

Monitors and manages information collected from FA equipment connected to personal computers
Personal computer,

GT SoftGOT2000 and panel computers via a network. MELIPC
Interacts with Edgecross and Windows® applications and connects to OPC UA servers.
SCADA GENESIS64™ Enal_)lesl, high-precision graph|<_: display, mobile monitoring, email notification, wide area Personal conlguter,
monitoring, and cloud connection MELIPC
MELSEC Series
MELSEC iQ-R/iQ-F CPU Reads and writes device data of a CPU module and checks error codes via a web browser
. 8 . Personal computer
(Web server function) using a tablet device, etc.
Energy saving products
EcoWebServerll Enables an energy measuring system to be configured simply with settings (without HMI GOT,
programming) personal computer
. Helps analyze collected energy data, visualizes the data for workers with the dashboard Personal computer,
EcoAdviser ) ¥ ; et N .
function, and builds a visualization system without programming MELIPC

An application for supporting productivity improvement and efficiency improvement of the

shop floor by operation analysis/diagnosis of various machine tools and peripheral equipment Personal computer,
equipped with not only Mitsubishi Electric computerized numerical controllers (CNCs), but also MELIPC
other vender's CNCs

NC Machine Tool Optimizer

*1. This is software provided free of charge. For the information on how to obtain GX LogViewer, please contact your local Mitsubishi Electric sales office or representative.
*2. This is a sample program provided free of charge. If needed, please contact your local sales office.
*3. Edge Computing Edition, iQ Edgecross-compatible software, needs to be installed on an MELIPC. A normal version can be installed on a personal computer.

Handled data

Features

Maximum number

Product name Read data format Written data format

of monitoring points

MELSOFT

MX Sheet Programmable controller device data CSV/Microsoft® Excel®/HTML 2000 points
GX LogViewer CSX{:;tfjdseg,;ew CSV/Unicode® text 16 points*!
Equipmentloparation| monitoring selution Varies by the available functions Varies by the available functions Varies by the available functions
of each product.*? of each product.*? of each product.*?
iQ Monozukuri ANDON Binary CSV*3/Microsoft® Excel® 15000 points
iQ Monozukuri Process Remote Monitoring Binary CSV/PDF 15000 points
GOT2000 CSV/Unicode® text/binary Csv* 15000 points
GT SoftGOT2000 CSV/Unicode® text/binary Csv* 15000 points
SCADA GENESIS64™ CSV/binary/SQL DB Binary/CSV/Microsoft® Excel® 15000 points

MELSEC Series
MELSEC iQ-R/iQ-F CPU
(Web server function)

Energy saving products

Programmable controller device data 32 points**

EcoWebServerll csv 255 points
EcoAdviser CSV CSV/Microsoft® Excel®’HTML 5680 points
NC Machine Tool Optimizer CSV/JSON/SQL DB Csv 180 to 250*¢

*

. This value is applicable for real-time monitor. For other functions such as the historical trend display, refer to the manual.
2. For details, refer to each manual.

3. CSV data can be outputted using GOT standard functions such as the logging function and the recipe function.

4. The recommended maximum number of device points specified for one user WEB page.

5. Data is collected and displayed through communication from energy measuring modules and PLC.

6. Varies by the communication protocol for data collection.

©

*

*

«
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Analysis/diagnosis comparison
Features

Product name Features ‘ Display environment

Replaces human experience and expertise with digital technologies and easily incorporates
MELSOFT MailLab them in a control system. Windows® PC
This data-science tool accelerates improvement in manufacturing.

iQ Monozukuri

Enables simple diagnosis (absolute value judgment, relative value judgment), acceleration 5

L " ? " : 4 . MELSEC iQ-R +
FFT guard band monitoring, accurate diagnosis, and MT method diagnosis for equipment with GOT2000
rotating mechanisms.
Extracts (cleanses) cutting work section data based on the cutting/grinding work conditions of
various materials and creates a statistical database from the collected time-series waveform by .

s . X X MELSEC iQ-R +
combining primary processing (6 types) and feature value operations (11 types). GOT2000
The created statistics enable outlier deviation monitoring and statistical trend monitoring, and
outlier deviation monitoring and trend monitoring by Al (machine learning) prediction.

e-F@ctory Starter Package*!

Enables functions required for monitoring abnormality with MELSEC iQ-R and GOT2000, such

iQ Monozukuri
Rotary Machine Vibration Diagnosis

iQ Monozukuri
Tool Wear Diagnosis for Machine Tools

MT method simple diagnosis as calculation of feature quantities for temperature, current, vibration, etc. and generation of unit ME(E%I?I%(I)((-JJOR *
space
T Creates a guard band waveform based on the reference waveform and enables guard band MELSEC iQ-R +
Wave guard band monitoring L .
monitoring of the input waveforms GOT2000
Vibration analysis Enables generic vibration analysis such as FFT of vibration waveforms and calculation of OA MEESOEI'CZ:(I)(SOR +

Analysis/diagnosis methods

Data analysis/diagnosis methods

Multiple

Product name i i
" MT method regression Guard band - .wavefo_rm V|brat|r_>n Deep learning
A diagnosis analysis
analysis
MELSOFT
MELSOFT MalLab*2
iQ Monozukuri Simple/
h Mo 5 . ([ ] - - [ ] - accurate -
Rotary Machine Vibration Diagnosis :
diagnoses
iQ Monozukuri ° A
Tool Wear Diagnosis for Machine Tools (o deviation)
e-F@ctory Starter Package*!
MT method simple diagnosis [ J o Simple
diagnoses
Wave guard band monitoring - - - () = o -
Vibration analysis - - = s . Simple _
diagnoses

*1. This is a sample program provided free of charge. If needed, please contact your local sales office.
*2. MELSOFT Mailab offers a variety of other analysis methods. For details, refer to the product manuals.
*3. Wave guard band monitoring can be performed on acceleration and velocity spectrum waveforms.



Offline analysis

Data pre-processing function

Product name Waveform extraction Missing data/outlier processing Calculation of statistics

MELSOFT

MELSOFT MailLab ° [J [ J
iQ Monozukuri B _ 1
Rotary Machine Vibration Diagnosis

iQ Monozukuri ° ) o

Tool Wear Diagnosis for Machine Tools

e-F@ctory Starter Package

MT method simple diagnosis (] = =
Wave guard band monitoring - - -
Vibration analysis - - -

Data display function
Product name Data display function

MELSOFT
MELSOFT MailLab Line chart, histogram, box plot, pie chart, scatter plot matrix, correlation matrix heat map, waveform overlaid display
iQ Monozukuri

iQ Monozukuri
Rotary Machine Vibration Diagnosis

Waveform overlaid display/trend graph

Normal/abnormal machining waveform comparisons, machining trend/wear condition trend display,
inspection correlation analysis, evaluation of learning results, prediction accuracy confirmation graph,
predicted value trend graph

iQ Monozukuri
Tool Wear Diagnosis for Machine Tools

e-F@ctory Starter Package

MT method simple diagnosis Waveform overlaid display*?/waveform parallel display*?/trend graph
Wave guard band monitoring Waveform data parallel display
Vibration analysis Waveform overlaid display/waveform parallel display

Real-time diagnosis

Product name Number of diagnosis points and settings

q Outputting to the programmable controller, frg)
MELSOFT MaiLab Outputting to a CSV file* 256 x 64 points

iQ Monozukuri

iQ Monozukuri Notified on a GOT screen.* Vibration sensor: 16 channels/

Rotary Machine Vibration Diagnosis . MT method unit space: 20 types*®

iQ Monozukuri Alarm display on a GOT screen, (CNC machining conditions: 6 points,

Tool Wear Diagnosis for Machine Tools alarm output to machine tools spindle/X/Y/Z/C axes: analog 8 points) x 10 machines

e-F@ctory Starter Package

Vibration sensors: 4 channels/sensors: 48 channels/

. . . s s
MT method simple diagnosis Notified on a GOT screen. MT method unit space: 4 types™?
Wave guard band monitoring Notified on a GOT screen.*® Sensors: 48 channels
Vibration analysis Notified on a GOT screen.*® Sensors: 48 channels

*1. The feature values required for real-time diagnosis can be calculated.

*2. Only vibration waveform data can be displayed.

*3. By interacting with Edgecross Basic Software, MaiLab can send feedback to other vender's PLC and execute any program on industrial computers.

*4. The number of diagnosis settings can be increased by adding diagnosis terminals. In addition, the maximum number of diagnosis settings varies depending on the diagnosis methods and the contents.
*5. External output is also possible via network and an I/O module.

*6. The unit space of the MT method can be saved in and read from an SD memory card, and therefore it is possible to use more than 20 types.

*7. The unit space of the MT method can be saved in and read from an SD memory card, and therefore it is possible to use more than four types.



Product and Solution Introduction

Open integrated network

CC-Link IETSN

CC-Link IE TSN supports TCP/IP communications and applies
it to industrial architectures through its support of TSN enabling
real-time communications. With its flexible system architecture
and extensive setup and troubleshooting features make
CC-Link IE TSN ideal for building an IloT infrastructure across
the entire manufacturing enterprise.

¢ What is Time-Sensitive Networking (TSN)?

TSN is the IEEE-defined standard technology that enables deterministic
messaging on standard Ethernet. The technology ensures deterministic
communications by utilizing the time synchronization method (IEEE 802.1AS)
and time-sharing method (IEEE 802.1Qbv). With the addition of these standards
to Ethernet technology, real-time control communication and non-real time
information communication can be mixed, which is not possible with conventional
Ethernet communications.

TSN technology enables the transfer of deterministic communication even when delivering the information communication data
of IT systems on the same network. By increasing network bandwidth and giving priority to CC-Link IE TSN communications
and TCP/IP communications, devices that use general Ethernet communicationscan be connected to the same network without
affecting real-time control communication performance.

Time series analysis using high-accuracy time synchronization

Achieves high-accuracy time synchronization with a synchronization accuracy of +1ps or less and retains timestamp information
in each connected station at increments of 1 ms. Error history can be displayed in time series, therefore enabling users to
accurately analyze what happened and the cause of the problem from the exact time an error occurs.

PLC PLC Servo Remote /O Remote 1/O

Master station Local station Remote station 1 Remote station 2 Remote station 119
‘« High-accuracy time synchronization with a synchronization accuracy of +1ps or less *

Easy replacement of remote devices through automatic parameter distribution [Reducing start-up time]

When power is turned on or there is contingency, the master device automatically distributes parameters saved on the CPU unit
to remote devices.

As such, even when a remote device is replaced, there’s no need to separately write parameters to it; making for smooth
replacement.

© Master distributes
parameters saved
to the CPU @ Automatic distribution of parameters to the remote devices

Parameters =
SD memory card

Remote I/O Servo Servo Servo
Replace

Parameter change



¥ EDGECROSS

CONSORTIUM

In the manufacturing industry, loT adaptation is accelerated to enhance
competitiveness and create new value.

Following the trend, Edgecross Consortium aims to create new added value
based on the edge computing layer beyond the borders of companies and
industries, contributing to loT adoption in the manufacturing industry.

Cloud E On-premise

IT system

IT system

Operation Preventive Data
Edg? - monitoring  maintenance analysis
application

A (a

IT gateway

Real-time Data model

E dge compu ting data pro-cessing management Security Software for development

TiY g
-

GDK

Processing machine,
- B - HEl conveyor machine,
FA ] — ! N ] . filling machine, packaging machine,

pick-and-place machine, etc.
(Shop floor)

Contact us

Edgecross Consortium Secretarial office
Info@edgecross.org

Room 301-2, Main Bldg., Kikai Shinko Kaikan Bldg., 3-chome 5-8 Shibakoen, Minato-ku, Tokyo, Japan 105-0011

@ Edgecross Consortium
https://www.edgecross.org/en/



https://www.edgecross.org/en/

Android is a trademark of Google LLC.
Edgecross is a registered trademark of the Edgecross Consortium.
EtherNet/IP is a trademark of ODVA, Inc.

trademarks of ICONICS, Inc.

MODBUS is a registered trademark of Schneider Electric USA, Inc.

OPC is a trademark of OPC Foundation.

Python is a registered trademark of the Python Software Foundation (“PSF”).

SD/SDHC logo is a trademark of SD-3C, LLC.

Wi-Fi is a registered trademark of Wi-Fi Alliance.

‘Amazon Web Services’ and ‘AWS” are trademarks of Amazon.com, Inc. or its affiliates in the United States and/or other countries.

GENESIS64, Hyper Historian, loTWorX, KPIWorX, MobileHMI, WebHMI and their respective modules, Make the Invisible Visible, and ICONICS company logo, are

Linux is the registered trademark of Linus Torvalds in the United States and other countries.
Microsoft, Windows, Access, Excel, Visual Basic, Visual C#, and Visual Studio are registered trademarks of Microsoft Corporation in the United States and other countries.

MTConnect is a registered trademark of AMT - The Association For Manufacturing Technology.

OPC UA logo and OPC CERTIFIED logo are registered trademarks of OPC Foundation.
This product includes software developed by the OpenSSL Project for use in the OpenSSL Toolkit. (http://www.openssl.org/)

QR Code is a trademark or a registered trademark of DENSO WAVE INCORPORATED in JAPAN, the United States and/or other countries.

Unicode is a registered trademark of Unicode, Inc. in the United States and other countries.
VxWorks is a registered trademark of Wind River Systems, Inc. in the United States and other countries.

All other company names and product names used in this document are trademarks or registered trademarks of their respective companies.

Precautions before use

This publication explains the typical features and functions of the products herein
and does not provide restrictions or other information related to usage and module
combinations. Before using the products, always read the product user manuals.
Mitsubishi Electric will not be held liable for damage caused by factors found not to
be the cause of Mitsubishi Electric; opportunity loss or lost profits caused by faults in
Mitsubishi Electric products; damage, secondary damage, or accident compensation,
whether foreseeable or not, caused by special factors; damage to products other than
Mitsubishi Electric products; or any other duties.

A For safe use

« To use the products given in this publication properly, always read the relevant
manuals before beginning operation.

* The products have been manufactured as general-purpose parts for general
industries, and are not designed or manufactured to be incorporated in a device or
system used in purposes related to human life.

* Before using the products for special purposes such as nuclear power, electric
power, aerospace, medicine or passenger-carrying vehicles, consult with Mitsubishi
Electric.

* The products have been manufactured under strict quality control. However, when
installing the products where major accidents or losses could occur if the products
fail, install appropriate backup or fail-safe functions in the system.




YOUR SOLUTION
PARTNER

Mitsubishi Electric offers a wide range of automation equipment from PLCs and HMIs to

CNC and EDM machines.

A NAME TO TRUST

Since its beginnings in 1870, some 45
companies use the Mitsubishi name,
covering a spectrum of finance,
commerce and industry.

The Mitsubishi brand name is recognized
around the world as a symbol of
premium quality.

Mitsubishi Electric Corporation, estab-
lished in 1921, is active in space
development, transportation, semi-con-
ductors, energy systems, communica-

tions and information processing,
audio visual equipment and home
electronics, building and energy

management and automation systems,
and has 183 factories, laboratories and
offices worldwide in over 140 countries.

This is why you can rely on Mitsubishi
Electric automation solution - because
we know first hand about the need for
reliable, efficient, easy-to-use automation
and control in our own factories.

As one of the world’s leading compan-
ies with a global turnover of over 4 trillion

Yen (over $40 billion), employing over

146,000 people, Mitsubishi Electric has

the resource and the commitment to

deliver the ultimate in service and support

as well as the best products.

* Not all products are available in all countries.

Automation solutions

eArac] heathe ] ey
i w —
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Low-voltage Power Distribution Products

Power Monitoring and Energy Saving Products

0P

Power (UPS) and Environmental Products

Compact and Modular Controllers

e

Servos, Motors and Inverters

Numerical Control (NC)

“/\ 5 'Ry §

Collaborative and Industrial Robots

o

Processing machines: EDM, Lasers




Country/Region Sales office Tel/Fax

USA MITSUBISHI ELECTRIC AUTOMATION, INC. Tel :+1-847-478-2100
500 Corporate Woods Parkway, Vernon Hills, IL 60061, U.S.A. Fax : +1-847-478-2253

Mexico MITSUBISHI ELECTRIC AUTOMATION, INC. Mexico Branch Tel : +52-55-3067-7512

Boulevard Miguel de Cervantes Saavedra 301, Torre Norte Piso 5, Ampliacion Granada,
Miguel Hidalgo, Ciudad de Mexico, Mexico, C.P.115200

Brazil MITSUBISHI ELECTRIC DO BRASIL COMERCIO E SERVICOS LTDA. Tel :+55-11-4689-3000
Avenida Adelino Cardana, 293, 21 andar, Bethaville, Barueri SP, Brasil Fax : +55-11-4689-3016
Germany MITSUBISHI ELECTRIC EUROPE B.V. German Branch Tel :+49-2102-486-0
Mitsubishi-Electric-Platz 1, 40882 Ratingen, Germany Fax : +49-2102-486-7780
UK MITSUBISHI ELECTRIC EUROPE B.V. UK Branch Tel : +44-1707-28-8780
Travellers Lane, UK-Hatfield, Hertfordshire, AL10 8XB, U.K. Fax : +44-1707-27-8695
Ireland MITSUBISHI ELECTRIC EUROPE B.V. Irish Branch Tel :+353-1-4198800
Westgate Business Park, Ballymount, Dublin 24, Ireland Fax : +353-1-4198890
Italy MITSUBISHI ELECTRIC EUROPE B.V. Italian Branch Tel :+39-039-60531
Centro Direzionale Colleoni - Palazzo Sirio, Viale Colleoni 7, 20864 Agrate Brianza (MB), Italy Fax : +39-039-6053-312
Spain MITSUBISHI ELECTRIC EUROPE, B.V. Spanish Branch Tel :+34-935-65-3131
Carretera de Rubi, 76-80-Apdo. 420, E-08190 Sant Cugat del Valles (Barcelona), Spain Fax : +34-935-89-1579
France MITSUBISHI ELECTRIC EUROPE B.V. French Branch Tel :+33-1-55-68-55-68
25, Boulevard des Bouvets, 92741 Nanterre Cedex, France Fax : +33-1-55-68-57-57
Czech Republic MITSUBISHI ELECTRIC EUROPE B.V. Czech Branch, Prague Office Tel : +420-255-719-200
Pekarska 621/7, 155 00 Praha 5, Czech Republic
Poland MITSUBISHI ELECTRIC EUROPE B.V. Polish Branch Tel :+48-12-347-65-00
ul. Krakowska 48, 32-083 Balice, Poland
Sweden MITSUBISHI ELECTRIC EUROPE B.V. (Scandinavia) Tel :+46-8-625-10-00
Hedvig Mollersgata 6, 223 55 Lund, Sweden Fax : +46-46-39-70-18
Russia MITSUBISHI ELECTRIC (RUSSIA) LLC St. Petersburg Branch Tel :+7-812-633-3497
Piskarevsky pr. 2, bld 2, lit “Sch”, BC “Benua”, office 720; 195027 St. Petersburg, Russia Fax : +7-812-633-3499
Turkey MITSUBISHI ELECTRIC TURKEY A.S. Umraniye Branch Tel :+90-216-969-2500
Serifali Mah. Kale Sok. No:41 34775 Umraniye - Istanbul, Turkey Fax : +90-216-661-4447
UAE MITSUBISHI ELECTRIC EUROPE B.V. Dubai Branch Tel :+971-4-3724716
Dubai Silicon Oasis, P.O.BOX 341241, Dubai, U.A.E. Fax : +971-4-3724721
South Africa ADROIT TECHNOLOGIES Tel :+27-11-658-8100
20 Waterford Office Park, 189 Witkoppen Road, Fourways, South Africa Fax : +27-11-658-8101
China MITSUBISHI ELECTRIC AUTOMATION (CHINA) LTD. Tel :+86-21-2322-3030
Mitsubishi Electric Automation Center, No.1386 Honggiao Road, Shanghai, China Fax : +86-21-2322-3000
Taiwan SETSUYO ENTERPRISE CO., LTD. Tel : +886-2-2299-2499
6F, No.105, Wugong 3rd Road, Wugu District, New Taipei City 24889, Taiwan Fax : +886-2-2299-2509
Korea MITSUBISHI ELECTRIC AUTOMATION KOREA CO., LTD. Tel : +82-2-3660-9569
7F to 9F, Gangseo Hangang Xi-tower A, 401, Yangcheon-ro, Gangseo-Gu, Seoul 07528, Korea Fax : +82-2-3664-8372
Singapore MITSUBISHI ELECTRIC ASIA PTE. LTD. Tel : +65-6473-2308
307 Alexandra Road, Mitsubishi Electric Building, Singapore 159943 Fax : +65-6476-7439
Thailand MITSUBISHI ELECTRIC FACTORY AUTOMATION (THAILAND) CO., LTD. Tel : +66-2682-6522-31
12th Floor, SV.City Building, Office Tower 1, No. 896/19 and 20 Rama 3 Road, Fax : +66-2682-6020
Kwaeng Bangpongpang, Khet Yannawa, Bangkok 10120, Thailand
Vietnam MITSUBISHI ELECTRIC VIETNAM COMPANY LIMITED Tel :+84-28-3910-5945
Unit 01-04, 10th Floor, Vincom Center, 72 Le Thanh Ton Street, District 1, Ho Chi Minh City, Vietham Fax : +84-28-3910-5947
Indonesia PT. MITSUBISHI ELECTRIC INDONESIA Tel : +62-21-31926461
Gedung Jaya 8th Floor, JL. MH. Thamrin No.12, Jakarta Pusat 10340, Indonesia Fax : +62-21-31923942
India MITSUBISHI ELECTRIC INDIA PVT. LTD. Pune Branch Tel :+91-20-2710-2000
Emerald House, EL-3, J Block, M.I.D.C., Bhosari, Pune-411026, Maharashtra, India Fax : +91-20-2710-2100
Australia MITSUBISHI ELECTRIC AUSTRALIA PTY. LTD. Tel : +61-2-9684-7777
348 Victoria Road, P.O. Box 11, Rydalmere, N.S.W 2116, Australia Fax : +61-2-9684-7245

MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BLDG., 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN
www.MitsubishiElectric.com

New publication, effective September 2022.
L(NA)16101ENG-A 2209(IP) Specifications are subject to change without notice.
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