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Extensive data handling from shop floor to
business process systems

e-F@ctory is a solution from Mitsubishi Electric helping to
optimize production systems through its direct connectivity
between an IT system and the shop floor reducing cost over
the entire product life cycle. Production data management,
analysis and planning utilizing IloT*' can be realized, improving
productivity through preventive maintenance, operations
management, traceability, and energy management. The
MELSEC iQ-R Series includes a range of products that fulfill
these various needs as part of the “Intelligence” lineup of
interconnected e-F @ctory advanced information products.

Direct access to IT system database

The MES interface module improves production management
and reduce overall system costs through real-time direct access
to IT system database servers without requiring additional
programming and gateway computers.

@ Direct access to IT system database

@ Utilizing standard communication protocols

@ C/C++ based programming

® Linux® realizes integration of data processing technologies
@ High-speed collection of shop floor data in real-time

® Ensure latest functional version with firmware update

*1. lloT: Industrial Internet of Things
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Utilizing standard communication protocols

The OPC UA server module realizes connections of machines
supporting OPC UA (international standard IEC 62541)
communication.

C/C++ based programming

The C Controller and C intelligent function modules provide

a robust and cost-efficient alternative from computer-based
analytical and testing systems, enabling custom applications to
be executed directly on the control system. In addition, various
communications protocols can be installed directly.

Integration of data processing technologies

The C intelligent function module utilizes Debian GNU/
Linux allowing machines to utilize the latest data processing
technology (software package).

High-speed data collection and utilization

The high-speed data logger module and high-speed data
communication module realize production process data
collection in synchronization with control system scan time.
Includes reporting feature for analysis.

C Controller High-speed data  OPC UA server
module communication module module

C intelligent function  High-speed data MES interface
module logger module module



Mitsubishi Electric PAC MELSEC iQ-R
“Intelligence” Movie

b ={ Utilize various partner applications

Customization

A dedicated functions and communications library

are provided, enabling access to the control system
modules. In addition, various partner applications are
available, helping to reduce development time and
cost as the additional development of applications and
drivers are not required.
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Revolutionary
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C Intelligent Function Module

Cloud service

W ' Ideal for harsh industrial
A ‘ environments

* Optimum manufacturing

utilizing Python®
 Utilize as an IT gateway
* Easier remote maintenance
* Machine-level predictive

E— maintenance

BN Robust

Part of the MELSEC iQ-R Series, high-quality and
reliability is ensured with fewer chances of product

failure, as is associated with computer-based hardware.

In addition, designed without an additional fan, the
products can be used in clean fab-based applications.
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High-speed production data
collection

il

The high-speed data logger module and high-speed
data communication module enable high-speed data
collection that can be synchronized with the control
system scan time, allowing data to be converted for
processing on a computer. Program development time
can be minimized, thereby realizing data aggregation
and analysis in a short time.

Data collection


https://youtu.be/XA5DJT3Vxjk
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C/C++ based programming

£ “7 Flexibility

Based on the Arm® Cortex®-A9 dual-core processor,
the real-time OS VxWorks® C Controller CPU is ideal
for high-end analytical requirements where raw data
has to be processed, such as for in-line manufacturing
quality testing. The C intelligent function module, based
on the same processor, is a versatile programmable
module that can be used for installing industry-specific
communications protocols; for example, plant-wide
monitoring of wind power generation farms, building
automation and industrial open fieldbus networks.

Intelligence

Extensive big data handling from shop floor to
business process systems

The “Intelligence” lineup is comprised of interconnected advanced information

products that handle, collect, and process various data, which improves productivity,
maintainability, reduced system downtime and asset costs. The lineup includes direct IT
system database connectivity via the MES interface module, C/C++ level programming
for processes requiring high-level analytics such as in-process testing and application-
specific communications protocols. In addition, the high-speed data logger module and
high-speed data communication module simplify troubleshooting and promote low-cost
maintenance solutions.

R MES Interface Module

IT system
database server

Connectivity with database servers
and cloud services

1 - -
mumsmn  Information connection

The MES interface module realizes direct access to
the IT system with easy setting. Overall system cost is
reduced as the simple configuration does not require
gateway computers. The C intelligent function module
supports Debian GNU/Linux that realizes connectivity
with third-party cloud services. Predictive and remote
maintenance of machines are easily realized.




MES Interface Module i

RD81MES96N

Along with ever-changing manufacturing trends, improving machine productivity and
maintaining manufacturing quality through meticulous traceability have become a o
fundamental part of manufacturing. MES interface modules address these requirements by

providing direct database connectivity for IT systems and facilitating automatic SQL*' text @
generation using intuitive configuration setup software. Modules allow production data from g
the shop floor to be inserted into database records directly; for example, providing real-time o

for

production status that enables quicker response to production-related problems.

*1. Structured Query Language is a programming language designed for managing data in a relational database.

System configuration costs reduced by 65%*2

MES interface modules enable direct connectivity between IT database servers and programmable controllers on the shop floor,
eliminating the need for gateway computers or specified programs. Being much more reliable than computers, MES interface

modules save on maintenance costs typical of computers.
*2. Assumption based on a typical control architecture.

« Shop floor data acquisition in System with Research and development ®
real-time MES interface module

* Direct access to database
without programming or gateway
computers

* High reliability

* Reduce system costs by 65%

IT system
database server

Reduce
system costs
by 65%

1 I

System development

Conventional System

Direct access to database
without requiring additional
programming or gateway
computers

Commissioning and testing
Hardware cost

Conventional [l System with MES

System interface module

MES interface module specifications
ltem \ RD81MES96N
Database connection

Supported database*? Oracle® Database, Microsoft® SQL Server®, Microsoft® Access®, MySQL®, PostgreSQL®, MariaDB®
Database communication type SELECT, INSERT, UPDATE, DELETE, Multi-SELECT, Multi-INSERT*4, STORED PROCEDURE**
Number of field settings per project 65,536

Accessible CPU module*? MELSEC iQ-R, MELSEC-Q, MELSEC-L, MELSEC iQ-F, MELSEC-F Series

Data sampling interval
* Programmable controller scan time synchronization

g e G g « 1.9ms, 1.9 x 10 ms, 1..9 x 100 ms,1...60 s

General data sampling (s) 0.1...0.9, 1...3600

Function

DB record read/write Reads/writes data in the database of the host information system
Device memory read/write Reads/writes device memory data of the CPU module

Monitors values of the time or device tag components etc., and starts jobs when a trigger condition changes from

g Gt meniEiig false to true (the condition is satisfied)

Data operation and processing Performs four arithmetic operations, obtains remainder, performs character string operation, etc.
Program execution Executes a program on the server through a MES interface module
DB bufering B'yffers theldata sent to the database, and re_send it after recovery, when the data canl'nnot be linked due to the
disconnection of the network between MES interface module and the database or failure of the database etc.
» Enables job-related operations and job information acquisition from the REST client
REST server*®

(Also supports the XML process function for the MELSEC-Q Series MES interface module)

Setup software
MES interface function configuration tool SW1DND-RMESIF-E

*3. For details, please refer to the relevant manual (for support related to the database, please contact the relevant database software company).
*4. Supported when used with Oracle® Database, SQL Server®, MySQL®, PostgreSQL®, and MariaDB® database.
*5. REST: Representational state transfer



OPC UA Server Module

RD810PC96

The MELSEC iQ-R Series OPC UA server module integrates the OPC UA server directly
into the equipment control system as a robust alternative to a computer-based configuration. e
OPC Unified Architecture (OPC UA) is a platform-independent communications standard

developed by the OPC foundation that offers reliable and secure data communications ?
between the manufacturing-level and IT-level systems. g
=

Embedded OPC UA server improves system reliability and reduces cost

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 provided
utilizing data structure format and storage of tag names within the equipment. Implementation of an IT system is improved simply
by selecting the stored tag.

Reduce overall development time with easy-to-use configuration software

Utilizing dedicated configuration tool MX OPC UA Module Configuration-R, intuitive features such as the wizard-based settings
can substantially reduce development time, enable easy registration of tag data by importing GX Works3 project label data, and
simplify server module maintenance.

GENESIS64"
“HOPC UA

Cllent

Ethernet

Machine B
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Server

// MX OPC UA Module
Configurator-R

¢ Embedded OPC UA server CC Link IE —
* Simple data management

* Flexible and robust security

* Intuitive configuration software
* Vendor-neutral control system

MELSEC iQ-R Series MELSEC-Q Series  MELSEC-L Series

Robust security with protection against unauthorized data access

OPC UA security function such as certificate, encrypt and signature can be set based on system requirements. Security is
enhanced by having two Ethernet ports, enabling separation of the IT and shop floor networks.

OPC UA server module software specifications

ltem | RD810PC96

Basic operating specifications
Connection method Ethernet IPv4
Simultaneously connected configuration software 1
Device memory input/output specifications
Max. number of tags*! 10000
Access device Manumber 8

Type RCPU, QCPU (Q mode), LCPU

Max. number of 8
Data collection period definitions

Setting cycle 200 ms...24 h
Max. number of connections 15
Connectable Ethernet port CH1

Setup software
MX OPC UA Module Configurator-R SW1DND-ROPCUA-E

*1. For details, please refer to the relevant manual.

This product includes software developed by the OpenSSL Project for use in the OpenSSL Toolkit (http://www.openssl.org/).
OPC UA logo and OPC CERTIFIED logo are registered trademarks of OPC Foundation.
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High-speed Data Logger Module
RD81DL96

High-speed Data Communication Module
RD81DC96

Data collection is a mandatory requirement for counting production volume and ensuring

traceability of products. The following two modules are available according to applications.

* High-speed data logger module that enables utilization of acquired data for spreadsheet
reporting with general software

* High-speed communication module that enables data acquisition to customer programs

Both modules realize high-speed data collection in synchronization with the control system scan

time and send data to an application on a computer.

Utilize logging data on general software
Logging data can be saved in the SD memory card Collected data is saved
and transferred to the computer. Data can be accessed in the SD memory card
using spreadsheet software such as Excel® and output I 100100 Data transfer
as reports. E
High-speed
data logger module
Utilize data in coordination with customer programs

Embed a program

Production data collected at high speed can be for data collection

High-speed data

transferred to customer programs. Utilizing available collection
Visual C#® and Java® class libraries reduces i 5 ﬂ '
programming time. = ! -

High-speed data Customer

e Library
communication module program

High-speed data logger module, high-speed data communication module specifications
ltem [ RD81DL96 [ RD81DC96
Accessible CPU module MELSEC iQ-R Series (direct, remote), Q Series (remote), L Series (remote)
Data sampling interval

* Programmable controller scan time synchronization
High-speed data sampling (ms) * 0.5...0.9, 1...82,767 (for trigger logging)
* 2...32,767 (for continuous logging)
* 0.1...0.9,1...32,767
General data sampling (s) * Time interval specification (specify hour/minute/ * 0.1...0.9,1...32,767
second)

* Programmable controller scan time synchronization
* 0.5...0.9,1...32,767

Amount of sampled data
¢ Overall amount of data: 32,768 (per setting: 1,024)
High-speed data sampling * Overall number of device points: 32,768 ¢ Overall amount of data: 32,768
(per setting: 4,096)
* Overall amount of data: 65,536 (per setting: 1,024)
General data sampling * Overall number of device points: 262,144
(per setting: 4,096)

* Overall number of device points: 262,144
(per connection: 65,536)

Function

* Data logging function
Logs CPU module device values at specified data

sampling intervals * Label function
* Event logging function Manages the device of the CPU module with a label
Monitors sampled device values from the CPU name
module, and logs events that occur * Streaming transfer function
Al fistem * Report function Collects label data specified by the computer from
Outputs the data sampled by the high-speed data the CPU module and continuously transfers to the
logger module as an Excel® file host computer via Ethernet
* Recipe function » Data read/write function
Transfers the device value written on the recipe files Reads/writes device data in the target CPU module
to devices in the CPU module using recipe files according to commands sent from the computer
stored in the SD memory card. Or, transfers device
values in the CPU module to the recipe files
Setup software*!
English version SW1DNN-RDLUTL-E SW1DNN-RDCUTL-E

*1. For information on how to obtain the software, please contact your local Mitsubishi Electric sales office or representative.



C Controller Module
R12CCPU-V

C Intelligent Function Module
RD55UP06-V RD55UP12-V

The C/C++ module series is available in two types, with both modules having
a dual-core Arm®-based controller pre-installed with VxWorks® Version 6.9,
which allows simultaneous execution of programs, thereby providing a robust
and deterministic alternative to computer-based systems. Utilizing a fan-less
hardware design, the C Controller and C intelligent function modules are ideal
for clean fab-based environments, where dust circulation can be detrimental
to the production environment, and can be used for applications such as
in-line production quality testing or as a gateway for various industry-specific
communications protocols.

Realize complex arithmetic equations in C/C++

The C intelligent function module enables the execution of C/C++ programs when paired with a standard MELSEC iQ-R Series
programmable controller CPU, emulating the same features as a standalone C Controller. Representing complex arithmetic and
string equations in C/C++ programs is much easier than implementing in ladder form, thereby reducing overall development time
and program size. Additionally, intellectual property is simplified as the result of separating it from the ladder program.

C Controller or programmable controller CPU

Programmable controller CPU module plus C intelligent function module C/C++ program
Call execution  [5 i T Tai et eato, 1ot inv, REAL re 1, REAL 1a() STNTABLE sosinable) -
1/0 control 1/0 control command AL, i, v, i

~, A T sl ssiot

‘— | Catpdsmmles sxit
C/C++ program call operation . - ¢ ¢
Processing 5S¢
Arithmetic, string processing result

re[i) = yr - inli] * yi;«
cztp->tili] = inli] = yr + reli] = yis

Complex processing executed
directly in C/C++ program

Linux®VxWorks® realizes easier configuration of various control systems

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. By 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 third-party cloud services.

U

il "

Debian GNU/Linux Third-party partner
applications

Access to modules aws
using dedicated functions
Python®, Linux®
C Controller module/C intelligent function module specifications : C/C++
ltem R12CCPU-V RD55UP06-V RD55UP12-V
Hardware
MPU Arm® Cortex®-A9 Dual Core Arm® Cortex®-A9 Dual Core
RAM (byte) 256M 128M 1G
ROM (byte) 16M 12M
Backup RAM (byte) 4096K*! -
Software
0os VxWorks® Version 6.9 VxWorks® Version 6.9 (pre-installed)/Debian GNU/Linux
Programming language
Programming development environment ] CW Workbench/ cw WorkpenchNVind R_iver® Wor!(bench 3.3/
Wind River® Workbench 3.3 TimeStorm®Visual Studio®
Setting/monitoring tool CW Configurator GX Works3
(SW1DND-RCCPU) (SW1DND-GXW3-E)*2
Communication interface
USB [ -
Ethernet (1000BASE-T/100BASE-TX/10BASE-T) (ch) 2 1 2
RS-232 (9600...115200 bps) (ch) 1 -
SD memory card slot [ [ ]

*1. File storage area of device/label memory: 3584 KB, for system: 512 KB
*2. Setting and monitoring of the module is integrated within the GX Works3 engineering software.




Country/Region Sales office

Ireland--
Italy --
Spain
France ----

Big data handling across the plant High-speed collection of production data

As production management, analysis and planning have Use high-speed data logger modules or high-speed data
become more mainstream, the MELSEC iQ-R Series advanced communication modules to collect high-resolution processing
information modules enable large amounts of various key data data, and visualize minor changes in processing parameters
to be handled easily across the manufacturing plant. MES before a fault develops, thereby improving preventive
interface modules help improve traceability and production maintenance and reducing system downtime.

planning by enabling manufacturing data to be processed

directly in the IT server, thereby saving time in operations Minimize overall cost of assets

management and providing an overview of the entire factory. . . . . .
& P o ¥ Integrating these various advanced information modules will

contribute to improving overall factory operations. Additionally,
hardware costs can be reduced by eliminating the need

The OPC UA server module enables mixing of various OPC for separate computers, which were previously required for
UA client applications such as SCADA. In addition, OPC UA high-speed, large-volume data processing.

security functions provides a secure and reliable system.

Improves system reliability

Utilizing the power of C/C++ programming

Improve quality in manufacturing processes by incorporating
the C Controller or C intelligent function module in production

control systems. Inspection results can be obtained C Intelligent Function Module
. ) L. X e g Connection with applications and cloud
immediately, eliminating the need of a separate standalone 114, sert® °'"ra|cbntr « Communications interface

Ol oq * Production process data acquisition

computer. Existing program assets are also maintained without
having to re-engineer the entire inspection system.

MES Interface Module
Direct access to database without
programming or gateway computers
 Traceability

* Preventive maintenance
* Operations management
* Production control

High-speed Data

Communication Module

Data utilization in coordination with

customer programs

» Real-time monitoring and aggregating
production process data

* Traceability

* Preventive maintenance

C Controller Module
Real-time control by C/C++ based
programming
¢ In-line quality testing
* Traceability
» Communications interface
OPC UA Server Module
Highly-reliable system with OPC UA

High-speed Data Logger Module
Data acquisition to general software

* Production process data acquisition  Production process data acquisition
* Operations management * Traceability
¢ Production control * Route-cause analysis

* Preventative/corrective maintenance
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