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This application note explains the procedure for running evaluation boards with on-chip microcontrollers of the R-IN,
RZ/T1, and TPS-1 groups in connection with the CODESYS software programmable logic controller (PLC). In
particular, it covers the addition and configuration of devices when the PROFINET 1/O stack is in use.

The creation of new projects, the procedure for debugging, and the creation of user-interface displays are described in
the following application note: "Software PLC Guide: Configuring Projects and Creating User Interfaces"
(RO1AN3544EJ0100).

By connecting a software PLC with an evaluation board, users can read commands transferred from the controller and
responses from the evaluation board.
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1. Configuring a New Device

This section describes how to add a new device to the CODESYS program, with a PROFINET slave device taken, as an
example.

*To execute an existing project, please refer to the chapter "2. Device network setting".

® | .
LSS T T
|| ] raw,
; i S

CODESYS PROFINET .
Host P, Slane Device

1.1 Adding the PROFINET Slave Device

1.1.1 Creating a Project
Create the project to which you want to add the device. Refer to the "Software PLC Guide: Configuring Projects and
Creating User Interfaces” (RO1AN3544EJ0100) for how to create a new project.

1.1.2 Installing the Device Information
Install a GSD (general station description) file which contains a description of the PROFINET slave device. An XML
file called GSDML for use with PROFINET is provided with the released stack.

Select "Device Repository..." from the "Tools" menu of the CODESY'S program.

Tools | Window Help

Package Manager...

Library Repository...

Device Reqcsitury. .

Eisualizaﬁulﬁ%tyles Repasitory...

License Repository...

== Ee® a

License Manager...
Scripting k

Customize, ..

Options. ..
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In the dialog box, click on the "Install" button to produce the dialog box where you are to enter the name of the
provided GSDML file. Specify "GSDML-V2.31-Renesas-Template-20160520.xml". The result of installation will be

indicated under the file name. An icon " &" appears in the case of normal installation, as is shown within the blue

rectangle in the figure below.

22 Device Repository

=

Location: [System Repositary

)

[ Edit anatinns...]

{C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

MName Vendor

=l B Profinet 10
+.-Ef Ethernet Adapter

+-- HE Profinet 10 Device

+- 4 Profinet 10 Master
= H profinet 10 Slave
[ codesysFlc PN Device 35 - Smart Software Solutions GmbH

-I-@ EL6G31-0010 V2.0 Beckhoff

ll-ﬂ]| Renesas PROFIMET Device | Renesas Electronics Corporation

1| 1 |

Version *

SW=v1.0|
SW=VL0
SW=2.00 _

I

- 4% D:\GSDML-V2.31-Renesas-Template-20160520.xml
£ Device"Renesas PROFIMET Device"installed to device repositary.

Install...

Uninstall
Install DTM...

Close
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1.1.3 Adding a Device
Add necessary devices to the "Device" tree.

(1) Ethernet

Right-click on "Device (CODESYS Control Win V3)" in the "Device" tree and select "Add Device...".

» Renesas-PROFINET.project* - CODESYS
File Edit Wiew Project Build Online Debug Tools

5l = = ) & Bn o X |44 85I

Devices

=g Renesas-FROFINET
= ﬁ Device (C Em—--r- i luec e
Cut
+ 2l pLc L .
Copy

Paste

> Delete
Browse »

Properties...

iry  Add Object »
) Add Folder...
| Llpdatey%evice. i, |

RO1AN3545EJ0100 Rev.1.00

May. 17, 2017 RENESAS

Page 5 of 17



R-IN, RZ/T1, TPS-1 Groups Software PLC Guide: PROFINET I/O

The "Add Device" dialog box opens. Select "Ethernet” under "Fieldbusses", "Profinet 10", then "Ethernet Adapter" and
click on the "Add Device" button.

-

9 Add Device =

Mame: Ethernet

Action:

@ Append device (7) Update device

Device:

Vendor: [‘:nJI vendors > v]
MName Vendor Version  Descr #
=[] Fieldbusses |:|

=--E@ Ethernet Adapter I
l [ | Ethernet 35 - Smart Software Solutions GmbH 3.5.9.0 Etherpe
4 [ T ]| b

Group by category
[7] Display all versions (for experts only)
[] Display outdated versions

Information:

ﬂj Name: Ethernet
Vendor: 35 - Smart Software Solutions GmbH

Categories: Ethernet Adapter, Ethernet Adapter, Ethernet
Adapter %
=

Versiom: 3.5.9.0
Order Number: -
Description: Ethernet Link.

Append selected device as last child of
Device

&  (You can select another target node inthe navigator while this window is open.)

Add Device ] [ Close
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You can see that "Ethernet" has been added under "Device (CODESY'S Control Win V3)" in the "Device" tree.

» Renesas-PROFINET.project* - CODESYS
File Edit Wiew Project Build Online Debug Tools  Window |

Sz = ) 2 i -

Devices v o X

=43l Renesas-PROFINET
= ﬂj Device (CODESYS Control Win V3)
+-E] PLC Logic

ﬁ Ethernet (Ethernet)
(2) PN Controller

Right-click on "Ethernet(Ethernet)™ in the "Device" tree and select "Add Device".

®» Renesas-PROFINET.project* - CODESYS
File Edit Wew Project Build Ornline Debug Tools Window |

="~ oo f By X [ # LG R

Devices * 3 X

=i RenesasFROFINET E]
= m Device (CODESYS Control Win V3)
+-18] PLC Logic

ﬂj |E1i1err1et

& cut
Copy

Paste

> Delete
Browse k
Refactoring 3
Properties...

Add Object

) Add Folder...

I]] Add Dey%e...

| Insert Device...
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The "Add Device" dialog box opens. Select "PN-Controller” under "Fieldbusses", "Profinet 10", then "Profinet 10
Master" and click on the "Add Device" button.

-

[ Add Device =

Mame: PMN_Controller

Action:
@ Appenddevice () Insert device () Update device

Device:

Wendar: [{AJI vendorss

Mame Vendor Version [vest

= [ Fieldbusses
= Profinet I

=l HE Profinet 10 Master
(4 pN-Contraller 35 - Smart Software Solutions GmbH 3.5.9.0 Arofir

1| 1]

Group by category
[] Display all versians (far experts only)

[C] Display outdated versions

Information:

ﬁ Mame: FN-Controller
Vendor: 35 - Smart Software Solutions GmbH

Append selected device as last child of
Ethernet

#% (You can select another target node in the navigator while this window is open.)

Add Device ] [ Close

You can see that "PN-Controller" has been added under "Ethernet" in the "Device" tree.

i

#» Renesas-PROFINET.project® - CODESYS
File Edit Wew Project Build Ornline Debug Tools Window

Elw & o dh £ H
Devices ~ 0 %
=i Renesas-FROFINET E]

= m Device (CODESYS Control Win V3)
+-E pLC Logic
= m Ethernet (Ethernet)
ﬂj PM_Controller (PMN-Controller)
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(3) Renesas_PROFINET_DEVICE

Right-click on "PN-Controller" in the "Device" tree and select "Add Device".

File Edit Wew Project Build Online

w» Renesas-PROFINET.project* - CODESYS

Debug Tools  Window

H= = ST | by
Devices - 3 X
=Gl Renesas-FROFINET E]
= ﬁ Device (CODESYS Contral Win V3)
+-E]ll PLE Logic
= ﬂj Ethernet (Ethernet)
[ |PH_Contralle % ocut ]
Copy
Paste
> Delete
Browse 4
Refactoring 3
Properties...
Add Object
[ Add Folder...
I]] Add Device,,. I
[ Insert Devi::g. "
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The "Add Device" dialog box opens. Select "Renesas_ PROFINET_Device" under "Fieldbusses"”, "Profinet 10", then
"Profinet 10 Slave" and click on the *Add Device" button.

-

¥

1 Add Device

Mame: Renesas_PROFIMET _Device

Action:

i@ Append device () Insert device (™) Update device

Device:

==

Vendar: [e:.ﬁ.]l vendors

Mame Vendor

=) Fieldbusses
=k 5 Profinet IO

= B Profinet IO Slave
[ codesysPlc PN Device 35 - Smart Software Solutions GmbH

Versi

SV =Y
SV =N

EL6631-0010 V2.0 Beckhoff
Renesas PROFINET Device Renesas Electronics Corparation

SV =2

1| 1]

Group by category
[ Display all versions (For experts only)
[] Display outdated versions

Information;

'I'ﬂ] Mame: Renesas PROFINET Device &
Vendor: Renesas Electronics Corporation

Append selected device as last child of
PN_Controller

8 (You can select another target node inthe navigator while this window is open.)

Add Device ] [

Close
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You can see that "Renesas PROFINET_Device" has been added under "PN-Controller” in the "Device" tree.

w» Renesas-PROFINET.project* - CODESYS

File Edit Wew Project Build Online Debug Tools Window Help

= E ' #h 2 ERSINNY:
Devices - 0 X
=Gl Renesas-FROFINET E]

= ﬁ Device (CODESYS Contral Win V3)
+-E]ll PLE Logic
= ﬂj Ethernet (Ethernet)
= m PM_Controller (PM-Contraller)
'l_'llﬂ] REHESES=PROFIN|:—F=DEViCE (Renesas PROFINET De'u'in:e]ll
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2. Configuring a Device Network
This section describes device configuration, including the setting of an IP address for use in a network of devices.

Note:  Establish a connection with the software PLC service before configuring the network. Refer to the "Software
PLC Guide: Configuring Projects and Creating User Interfaces" (RO1AN3544EJ0100) for the procedure.

(1) Setting the Host IP Address
Set the IP address before configuring the device.
Open "Network Connection".

Below is a captured screen for Windows 7, which opens as Control Panel > Network and Sharing Center > Change
adapter settings. Double-click or right-click on the "Local Area Connection™ icon.

E-' Metwork Connections - O X
A+ U <« MNet.. » MNetwork... w | @ | Search Net.. 0
Organize * s * [N 9

L". Bluetooth Ry )-8
o= Mot connected
x 9 Bluetooth Device (Personal Area ...

L_'. Ethernet
"o Metwork cable unplugged

K @ Intel(R) Ethernet Connection 1219..,

-‘,;t'. Wi-Fi

adwin.renesas.com

dim Intel(R) Dual Band Wireless-AC 82...

3 items -z &=

In the "Local Area Connection Status" window, select "Properties”.

General
Connection
IPv4 Connectivity: Internet
IPve Connectivity: Mo network access
Media State: Enabled
S5I0: REL-W 3G
Duration: 1day 03:24:23
Speed: 300.0 Mbps
Signal Quality: :ﬂjﬂ
Details. .. Wireless Properties
Activity
Sent L“.... Received
Bytes: 3,610,325 53,960,147
®) Properties ) Disable Diagnose
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In the "Local Area Connection Properties” window, highlight "Internet Protocol Version 4 (TCP/IPv4)" then click on

the "Properties” button.

W Ethernet Properties >
Metworkine  Sharing

Connect using:

@ Intel(R)Ethernet Connection 121 3-Lk

[ ElMicrozoft fub0-5 AIPALL TS - H8 A
[ FHaos 1irak A4rsia -3

[ 4 A2 -Fak 7ORIL )5 —F32 6 (TCR/IPE)

N2 5ok ORI 15 -3l 4 (TCRAIPw)
O A Link=Layar Topology Discovery Mapper 150 Driwver

This connection uses the following items:

[ & Microsoft Metwork Adapter Multiple xor Protocal v
< >

Install... Unin=stall Froperties
Ce=scription

fEER@EION LA ek ORI SHEEEE WS &S
%Jﬁﬁ'ﬂhD;ﬁﬁlﬂ)iﬂﬁ’H&fﬂia ERE@D 1 TUP Fukm-4
OFJWTEE.

Ok, Cancel

Select the radio button "Use the following IP Address” and set IP and subnet mask.

General

You can get IP settings assigned automatically if vour network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IF settings.

() Obtain an IP address automatically
(@) Use the following IP address:

IF address: | . . . |

Subnet mask: | . . . |

Default gateway: | . . . |

Obtain DNS server address automatically

(@) Use the following DNS server addresses:

Preferred DMNS server: | . . . |

Alternate DNS server: | . . . |

[ validate settings upon exit [y —

Cancel

This is the end of the configuration.
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(2) Configuring the Ethernet

Double-click on "Ethernet (Ethernet)" in the "Device" tree to open the configuration window. In the "General" tabbed
page, click on the icon next to the text box for "Interface™ section as shown in the red rectangle below.

] Ethernet x

General
Interface: [E
Status
(@ Use Operating System Settings
Information Change Operating System Settings
T 1P address (192 . 1688 . 0 . 1 |
| Subnet mask (255 . 255 . 255 . O |
Default Gateway | O . 0 . 0 . 0 |

In the "Network Adapters" window, select the interface you wish to use from among the interfaces offered for
connection.

M

Interfaces:

MName Description IF Address
Local Area  Rea GBE Fami oller 101 70

Local Area 3 |ASDH AXE8179 USE 3.0 to Gigabit Ethernet Adapter #2 /0000

IP Address 10 166 .21 . 70

Subnet Mask 255 256 252 . 0

Default Gateway 0 166 .20 . 1

MAG Address GE9CDCEL0E:20

l 0K ] [ Gancel

Confirm that the correct IP address is set for the interface you have selected.

 Interface: | B

i@ Use Operating System Settings

Change Operating System Settings

IP address |192 L1883 .0 .1 |

subnet mask |255 . 255 . 255 . O |

DefaultGateway | 0 . 0 . 0 . 0 |
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(3) PN-Controller

Double-click on "PN-Controller (PN-Controller)" in the "Device" tree to open the configuration window. Select the
"General" tab in the window. Here, if you have configured an IP address as described in the previous section, (2)
Configuring the Ethernet, if there are any applicable IP addresses, "adjust” will be indicated next to the corresponding
IP address range, as shown in the red rectangle below. Clicking on this indication leads to automatic setting of the
applicable IP address.

] PN_Controller x

General Station name controller
Topology
Default Slave |P Parameter
PNIO /O Mapping First IP address 192 . 168 . 0 . 2| zduss
Last IP address 192 . 168 . 0 . 254D
Status
Subnet mask 255 . 255 . 255 . O
Information Default Gateway a .0 .0 .0
RO1AN3545EJ0100 Rev.1.00 Page 15 of 17
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(4) Renesas_ PROFINET_Device

Double-click on "Renesas_ PROFINET_Device (Renesas PROFINET_Device)" in the "Device" tree to open the
configuration window. Then, select the "General" tab.

As the IP settings, specify the address ranges from "First IP address" to "Last IP address" you have configured
according to the description in the previous section, (3) PN-Controller.

The PROFINET system recognizes slave devices by the names specified in the "Station name" section of this page.
Enter the station name set within the slave device.

|Z] PLC_PRG & Visualization [l Ethernet ] Renesas_PROFINET_Device X
General ) i
Station name r-n32-sherpa
Options Station status
10x5
IP Parameter
PNIO If0 Mapping
IP address 192 188 . 0 . 2
Status Subnet mask 255 , 255 , 255 . O
Informatian Default Gateway o .0 .0 .0
Communication

send clock {ms) i - Watchdog (ms) 3
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3. Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.

RO1AN3545EJ0100 Rev.1.00 Page 17 of 17
May. 17, 2017 RENESAS


http://www.renesas.com/
http://www.renesas.com/contact/

Revision History

Rev.

Date

Description

Page

Summary

1.00

May. 17, 2017

First edition issued




General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas.
For detailed usage notes on the products covered by this document, refer to the relevant sections of the document as
well as any technical updates that have been issued for the products.

1. Handling of Unused Pins

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with
an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
LSI, an associated shoot-through current flows internally, and malfunctions occur due to the
false recognition of the pin state as an input signal become possible. Unused pins should be
handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states of
pins are not guaranteed from the moment when power is supplied until the reset process is
completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power reaches
the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not
access these addresses; the correct operation of LSl is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become
stable. When switching the clock signal during program execution, wait until the target clock signal
has stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock
signal. Moreover, when switching to a clock signal produced with an external resonator (or by
an external oscillator) while program execution is in progress, wait until the target clock signal is
stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm
that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group
but having a different part number may differ in terms of the internal memory capacity, layout
pattern, and other factors, which can affect the ranges of electrical characteristics, such as
characteristic values, operating margins, immunity to noise, and amount of radiated noise.
When changing to a product with a different part number, implement a system-evaluation test
for the given product.




Notice

of these circuits, software, or information.

assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

others.
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.
the product's quality grade, as indicated below.

equipment; and industrial robots etc.

incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

use of Renesas Electronics products beyond such specified ranges.

please evaluate the safety of the final products or systems manufactured by you.

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

regulations and follow the procedures required by such laws and regulations.
1

o

products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for

the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the use

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality”. The recommended applications for each Renesas Electronics product depends on

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical

implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it

in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

LENESANS

SALES OFFICES Renesas Electronics Corporation

http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc.
2801 Scott Boulevard Santa Clara, CA 95050-2549, U.S.A.
Tel: +1-408-588-6000, Fax: +1-408-588-6130

Renesas Electronics Canada Limited
9251 Yonge Street, Suite 8309 Richmond Hill, Ontario Canada L4C 9T3
Tel: +1-905-237-2004

Renesas Electronics Europe Limited
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Tel: +44-1628-585-100, Fax: +44-1628-585-900
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