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Nov 30, 2018

EoE Web server function edition

Introduction

This document explains a sample program for adding Web server function using EoE service in the EtherCAT® Slave
Stack Code environment provided by EtherCAT Technology Group of RZ/T1(with R-IN engine)

Target Device
RZ/T1(with R-IN engine)
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1. Overview

This document explains a sample program for adding Web server function by EoE (Ethernet over EtherCAT) service to
EtherCAT slave device.

EtherCAT communication program is created with the EtherCAT Slave Stack Code generation tool (SSC Tool)
provided by EtherCAT Technology Group. This sample program provides the SSC Tool project file for using the EoE
service, the ESI file, and the patch file for making corrections for this sample program.

Ethernet communication program for EoE uses the Renesas Electronics TCP/IP protocol official version stack (TCP/IP
stack) for RZ/T1, and this provides a virtual Ethernet driver for the connection between the EoE service and the TCP/IP
stack.

EtherCAT communication program and the Ethernet communication program operate with the Cortex®-M3 core.

Cortex®-R4 core receives the flashing interval time of the LED from the Ethernet communication program of the
Cotex-M3 core and controls the LED at its flashing interval, and the communication between the CPU uses shared
memory driver.

Table 1.1. Requirements
Item Description
Board RZ/T1 Evaluation Board
RTK7910022C00000BR
CPU RZ/T1 (with R-IN engine)
R7S910017
IDE IAR Systems
Embedded Workbench® for Arm Version 8.20.2 or later
Emulator IAR Systems
I-jet
SSC Tool EtherCAT Technology Group
Beckhoff Automation Slave Stack Code Tool Version 5.12
Software PLC Beckhoff Automation
TwinCAT®3
TCP/IP stack TCP / IP stack for the Renesas Electronics RZ/T1

The main functions of the TCP/IP stack for RZ/T1 are shown below.
- Supports IPv4, ARP, ICMP, IGMPv2, UDP, TCP protocol
- DHCP client, DNS client, FTP server, HTTP server function available

For detailed specifications of the TCP/IP stack for RZ/T1, refer to the following user's manual.
RZ/T1 Group User's Manual TCP/IP Stack Edition (RO1US01831JJxxxx)
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2. Software description
21 Software structure

Figure 2.1 shows the software structure of the sample program. The sample program consists of the EtherCAT slave
stack part and the TCP/IP stack part.

EoE enables Ethernet-based services and protocols to be used by encapsulating Ethernet communication frames in
EtherCAT communication data. The fragmentation of the Ethernet communication frame during assembly and
transmission of the segmented Ethernet communication frame at the time of reception due to the encapsulation of the
communication data is implemented as the EoE service of the SSC. The virtual Ethernet driver replaces the Ethernet
driver on the physical layer of the normal TCP/IP stack and is responsible for passing the Ethernet communication
frame between the TCP/IP protocol stack and the EoE service. The HTTP server, which is a network application, sends
the contents of the slave to the HTTP client (web browser).

Cortex-R4 core sample program consists of LED flashing process, and the blinking time can change from the web
browser, with the inter-CPU communication, the changed blinking time is transmitted from Cortex-M3's HTTP server
application to Cortex-R4, and the LED blinking process changes the blinking interval according to the received blinking
time.

Cortex-R4 | | Cortex-M3
TCP/IP Stack EtherCAT Slave Stack
BIinku(EZzntrol <:| HTTP Server EtherCAT Applicaiton
TCP/IP Library CoE

TCP UDP

P Object Dictionary
Virtual Ethernet

3t SDO PDO Mapping

EoE

Mailbox Process Data
ESC address space (DPRAM)
Figure 2.1: Software configuration diagram
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2.2 Directory structure
(1) Cortex-M3 sample program

Table 2.1 describes the directories under workspace/iccarm/Cortex-M3/Device/Renesas/RIN Engine

Table 2.1. Directory structure of Cortex-M3 sample program
Item Description
/Include Include file store directory
/Include/ecat_unet3 Virtual Ethernet driver header file store directory
/Library Library store directory
/Library/IAR OS Library, TCP/IP Library store directory
/Source/Driver Peripherals driver source file store directory
/Source/Driver/ecat_unet3 Virtual Ethernet driver source file store directory
/Source/Middleware Middleware source file store directory
/Source/Middleware/uNet3 Ethernet application protocol store directory such as HTTP
/Source/Project/EtherCAT_EoE EtherCAT EoE sample program store directory
/Source/Project/EtherCAT_EoE/uNet3_sample  Network application store directory
/Source/Templates Startup file store directory

(2) Cortex-R4 sample program
Table 2.2 describes the directories under workspace/iccarm/Cortex-R4/RZ T1 shm

Table 2.2. Directory structure of Cortex-R4 sample program
Item Description
/Include Include file store directory
/src/lcommon Boot related source file storage directory
[srcidrv Peripherals driver source file store directory
[/src/sample Sample program store directory

2.3 List of kernel objects

Table 2.3 describes the kernel objects used in the Cortex-M3 sample program. and the Cortex - R4 sample program
does not use the OS.

Table 2.3. Cortex-M3 Sample program kernel object
Object Object ID Function
Task ID_TASK_MAIN Initialization processing, EtherCAT slave stack task
Task ID_TASK_TCP_TIM TCP / IP stack time management task
Task ID_ TASK ETH_SND Virtual Ethernet driver transmission task
Task ID_ TASK_HTTPS HTTP server task
Task ID_TASK _TCP_APPL Network application task
Semaphore ID_SEM_TCP Protocol stack resource control semaphore
Semaphore ID_SEM_INTDMA Virtual Ethernet driver semaphore
Mailbox ID_ MBX _ETH_SND Virtual Ethernet driver mailbox
Mailbox ID_MBX_MEMPOL Memory management mailbox
RO1AN4576EJ0100 Rev.1.00 Page 5 of 20
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3.

Procedure for creating a sample program

Sample program does not include the source file of the EtherCAT slave stack.

EtherCAT Slave Stack Code Tool (SSC tool) is required to create the source file of the EtherCAT slave stack
Note) Use Ver.5.12 SSC tool.

(1) Double-click the SSC tool project file of the sample program and start the SSC tool.

workspace/iccarm/Cortex-

M3/Device/Renesas/RIN_Engine/Source/Project Dual/EtherCAT EoE/RenesasSDK/RZT1 EtherCAT EoE.esp

File Project Tool Help

Slave Settings

SEC Mersion 51z
e Generic Config File Yersion 1410
& Hardware File narne Description

L. EtherCAT State Machine
L.Synchronisation

ADE ADS over EtherCAT

[-Application aoeappl.h
: —ProcessData applnterface h EcatApnl EtherCAT applisation
[ Mailbox tootmode © ESM EtherGAT State Machine
Carmpller
bootmode h
baotloaderappl.c Bootloader Bootloader Sample

bootloaderapal.h

clad0Zapnl.c CiAd02apal CIA02 Sample Application
ciad0Zapplh

coeappl.c CoE CAMN Application Profile over EtherCAT
coeappl b

disgc Diagnosis Ohect

Reload File Remowe File

Canflicts

¢ Info A Warning & Error

512 -

Add File(s)

@
3)
“)

(&)

Figure 3.1: SSC Tool startup

Select [Project] = [Create new Slave Files]
Push Start to generate the EtherCAT Slave Stack Code

Generation is completed when [New files created successfully] is displayed.

workspace/iccarm/Cortex-
M3/Device/Renesas/RIN _Engine/Source/Project Dual/EtherCAT EoE/RenesasSDK/Src

If patch command is not installed GNU Patch Ver 2.5.9 or later is required.

Download the patch command (Ver 2.5.9) from the following website and store "patch.exe" in the folder passed the
directory path.

http://enuwin32.sourceforge.net/packages/patch.htm

R0O1AN4576EJ0100 Rev.1.00
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(6) Applying patches,
Right-click on the apply patch.bat file and select [Run as administrator] = [Yes].
Patch file contains fixes for RZ/T1 for SSC source files.

workspace/iccarm/Cortex-
M3/Device/Renesas/RIN_Engine/Source/Project Dual/EtherCAT EoE/RenesasSDK/apply patch.bat

Figure 3.2: "Apply_patch.bat" execution screen
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4. Build and debug the sample program

In this chapter, explain the procedure to build without executing debugging by building a sample program.
Refer to the following startup manual for the procedure for debugging sample program.

RZ/T1 Group Development Tools Startup Manual

EtherCAT communication procedure (product with R-IN Engine) (RO1AN3069JJ ***%*)

(1) Build the Cortex-M3 sample program
Double-click the AR project file and start IAR Embedded Workbench for Arm
workspace/iccarm/Cortex-M3/Device/Renesas/RIN _Engine/Source/Project Dual/EtherCAT_EoE/IAR/main.eww

‘m » Cortex-M3 » Device » Renesas » RIN_Engine » Source » Project_Dual » EtherCAT_EoE » IAR

FLANT = LA —

A= BIHHE = B X

%) bin_copy.bat 2018/11/07 13:47  Windows J Uy F... 1 KB
init.mac 2018/10/29 14:01 MAC J7-1)l 1 KB

9 iram_with_shm.icf 2018/09/19 14:15 ICF J7 I 4 KB
main.ewd 2018/11/14 16:28 EWD J71JL 51 KB
main.ewn 2018/11/14 16:28 EWP J7-1JL 41 KB

@ main.eww 2018/10/29 14:01 AR IDE Worksp... 1 KB

Figure 4.1: Cortex-M3 IAR project - File directory screen

The build configuration included in the Cortex - M3 sample program is "RAM Debug" only.

[Project] — [Rebuild All], build the project. When the build is finished, the binary file "cm3_boot.bin" is created in the

following directory.

workspace/iccarm/Cortex-M3/cm3_boot_binary

(2) Build the Cortex-R4 sample program
Double-click the AR project file and start IAR Embedded Workbench for Arm
workspace/iccarm/Cortex-R4/RZ_T1 shm/RZ T1 _shm_boot.eww

K » EtnerCAT_TCPIP » rztl_ethercat_tcpip » workspace » iccarm » Cortex-R4 » RZ_T1_shm »

28 EIRHE =38 HaX
). Inc 2018/10/25 16:56 7 ()L T=)l...
). src 2018/10/25 16:56 J7 ()L T )l...
readme.txt 2018/09/19 14:15 TXT JZF7-JL 6 KB
readme F.txt 2018/09/19 14:15 TXT J7-1)l 6 KB
| @ RZ_T1_shm_boot.eww I 2018/09/19 14:15 IAR IDE Worksp... 1 KB
L _SNm_nor_DooC. ewi 2018/09/19 14:15 EWD J7 1)L 41 KB
RZ_T1_shm_nor_boot.ewp 2018/09/19 14:15 EWP J7-Jl 39 KB
RZ_T1_shm_serial_boot.ewd 2018/11/08 13:40 EWD J7-Jl 51 KB
RZ_T1_shm_serial_boot.ewp 2018/09/19 14:15 EWP J 7L 40 KB
RZT1_shm_boot.mac 2018/09/19 14:15 MAC J7-7JL 24 KB

Figure 4.2: Cortex-R4 IAR project - File directory screen
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Table 4.1 shows the build configuration

Select the build configuration according

Table 4.1.

Build configuration name

included in the sample program.

to the operation mode of the evaluation board.

Build configuration of sample program

Program code download location

RZ T1 shm serial boot - Debug

Serial flash ROM

RZ T1 shm nor boot - Debug

Parallel flash ROM

[Project] — [Rebuild All], build the project.

(3) Start-up of the Cortex-R4 sample program

Write to flash memory with [Project] —

[Download and debug] and clicking the [execute] button.

1AR Embedded Workber

Lo @RZ_T1_shm serial . v
B comman
W dry
W sample
W Output

JF-(UF BEE FRV) JOSzHONP) T/ wHD) EFELILA) HetdTAGetD W—ILM D+ FoW) ALTH)
NoE@ = B0 OcC 1< Q>52<BHORNEAB=GcO N Ir0
D—H2R—2 v 2 X | loader_initasm X |
[R27T1 _shm_serial_boot — Debug  *
SECTION LOR_DATA_7BLOCK: DATAIRODT(Z)

il IS : Thi is allocated to section "d_ldr_pre’

: This prozran is allocated to section r_pre
B FIRZ_T1 shm boot SECTION d_ldr_pre:CODE:ROOT(Z) -
|-# @Rz T1 shr ror boot.. & ARl

PUBLIC loader_init!
PUBLIC sst_|ow_vec
PUBLIC cache_init
PUBLIC npu_init
THPORT loader_init2

5 Function Name @ loader_initl

3 Description @ Initialize svstem by loader program
; Areuments t none

: Return ¥alue : none

foader_initi:

stack_init:
; Btack setting

cps 1 da

Idr =g, =SFE{FIO_STACK)
cps 18 3 niode

Idr =5FE( IRD_STACK)
cps
Idr
cps
Idr
cps
Idr
cps
Idr

=p,
k]
sp,
7
sp,
[
=P
il

P,

: Abort mode
=3FE(ABT_STACK)
: Undef mode
=EFECUND_STACK )
: System mode
=SFECCSTACE )

§ SWC mode
=EFECSVC_STACK)

Figure 4.3: EWARM start screen

Program code of Cortex-M3 is linked as a binary image as part of the Cortex-R4 program, and it is copied to the
extended internal RAM by the Cortex-R4 core after starting the program. After that, the Cortex-R4 core releases the
reset of the Cortex-M3 core. and therefore, when start-up the Cortex-R4 sample program, program execution starts on

both Cortex-M3 core and Cortex-R4 co

re.
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5. Evaluation board setting

This section explains the board switch settings required for starting the debugger.

1.  Boot mode setting
Selection of boot mode of the evaluation board is set by Dip switch for system setting (SW 4).

Boot mode selection should be set before connecting the DC adapter.

Table 5.1. Boot mode setting
SwW4 Boot mode setting
3 2 1

ON(Low) { ON(Low) ON(Low) Serial flash ROM Boot
ON(Low) | OFF(High) ON(Low) Parallel flash ROM Boot
other Setting prohibited

2. LAN cable connection
Connection of Ethernet cable of the EtherCAT master (PC), please use the EtherCAT1 side.

R0O1AN4576EJ0100 Rev.1.00 Page 10 of 20
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6. IP address setting

In order to operate the EoE sample program, it is necessary to set the IP address of the EtherCAT master and the
EtherCAT slave as fixed IP addresses.

IP address of the EtherCAT slave is set in the network configuration file of the TCP/IP stack of the sample program

workspace/iccarm/Cortex-M3/Device/Renesas/RIN Engine/Source/Project Dual/EtherCAT EoE
/uNet3_sample/net_cfg.c

Table 6.1. IP address setting
Setting items EtherCAT Master EtherCAT Slave
IPaddress 192.168.1.99(% 192.168.1.100
Sub-net mask 255.255.255.0 255.255.255.0
Default Gateway Blank 192.168.1.99(%

(%) To set the IP address of the EtherCAT master to something other than [192.168.1.99], also set the fault gateway of
the EtherCAT slave to the same address.

Figure 6.1 shows the network card settings of the PC used as an EtherCAT master.
Leave the default gateway and DNS server settings blank.

{282z 20k (TCP/IPXOORT < 2%
8 |

o bO=NTCOREEENTTR = FEN TSRS (L, P SERB SR RIS T
E‘?j}‘ o PR-FENTORORSE, o b -DERE (B 1P SREERSHE

" IP PELA%S EENCERE TS0
& 5R0 IP PELAEEDG)

IF PELAD: | 192 168 1 99
HAwb 725U 255 255 285 O
T oMb F =z (O [

—

1 DNS H=I5=07 F L AZEEEIZANE E2E)
—(% YR DNS ¥=/3-OF FLAEES(EX

8% DNS #-/i-(®) |
& DNS /i —(a |
SHEERTEND..
[ ok | =evtn |

Figure 6.1: EWARM start screen
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7. TwinCAT connection procedure
This section describes the procedure for operating the sample program using TwinCAT 3.

Build the source code of the sample program created earlier and start the program.

71 Copy ESI file
The ESI file is generated simultaneously when generating the EtherCAT slave stack code with the SSC tool

ESI file generated before launching TwinCAT to the predetermined place of TwinCAT,
copy it to "/TwinCAT/3.x/Config/IO/EtherCAT".

e  Copy source (SSC Tool generation ESI file)

workspace/iccarm/Cortex-M3/Device/Renesas/RIN Engine/Source/Project Dual/EtherCAT EoE
/RenesasSDK/RZT1 EtherCAT EoE.xml

e  Copy destination (TwinCAT 3 installation folder)
/TwinCAT/3.x/Config/IO/EtherCAT

R0O1AN4576EJ0100 Rev.1.00 Page 12 of 20
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7.2 Connection with TwinCAT
Start up TwinCAT 3 in the following method.

From the start menu, select [Beckhoff] = [TwinCAT 3] = [TwinCAT XAE (VS 20 XX)]
After starting the program, create a new project of type TwinCAT XAE Project as [File] = [New] = [Project]. The
following procedure is described below.

7.21

ESI file reload setting

Read the ESI file of the sample program added from TwinCAT.

Select [TwinCAT] = [EtherCAT Devices] = [Reload Device Descriptions].

BE a2

lution Explorer

] svsTEM
MOTION

PLG
i SAFETY

g G+

= o

-
; Salution "TwinGAT Projects (1 proje ™
= G TwinGAT Prajects g

'\O‘ﬁ:i:.“

TwinGAT Projectd — Microsoft Visual Studio (Administrator)
File Edit View Project Build Debug | TwinCAT | PLG Tools Scope  MWindow Help

EEm R AR R ™ | @l & 43 _3| ) *B Generate Mappines

Activate Configuration

3 Restart TwinGAT System

[ 5]

~

[T

Restart TwinGAT (Config Mode)
Reload Devices

Scan

Toeele Free Run State

Show Online Data

.. Show Sub Rems
Access Bus Coupler/IP Link Register..

Update Firmware/EEPROM

Show Realtime Ethernet Compatible Devices..

[l |

SRS BE -

[Zr mg|7zl2z=0D | E|DD:

I Data Types | Interfaces | Furctians |

em Manager

Choose Tareet..

404

» KHOFF @ 1996-2014
khoff com

EtherCAT Devices

4 Upaate BEVICE Bescrlpt\ons Wwia BTG WeEs\teJ

Reload Device Descriptions..

Maniaze User Defined Blacklist...

Figure 7.1:

ESI file reload
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TwinGAT Projects - Microsoft Visual Studio (Administrator)

File Edit ‘iew Project Build Debug TwinGAT PLG Toolk Scope  Mindow Help

PG E- S| E 2R 90 83| b [Release
(BB AB2RE 6 o ]

Solution Explorer v 03§ TwinCAT Frojects <

~| | TwinGAT AT (x88) | R B -
[ r mg|=(z==0 | m & DD .

Mumber | Device | Type
; Solution TwinC AT Projectds (1 project)

Bl [ TwinGAT Projects
i

aiojd<3 sniag e

&%, Mapp ] Add Mew Ttem.. Crl+Shift+A

A

Paste with Links

Figure 7.2: Scanning I/O device

Select the above [I / O Device] and right click to open another window. Select [Scan] in this separate window and
execute it. For window settings displayed after Scan execution, please select according to Figure 7.3.

Microzoft Yisual Studio x|

HIMT: Mot all tvpes of devices can be found automatically

1 new I/0 devices found

w|Device 2 [EtherCAT) [0l TUPgEs (TwinCAT ntel PCI Ethernet Ada) ( oK I )
Cancel
Microsoft Visual Studio %]

Microsoft Visual Studio X

-

"el Scan for boxes "e] fictivate Free Fun

| D |

. RN |

Figure 7.3: 1/0 Device Scan Settings
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7.2.3 EEPROM data update

If data of another application is already written, please rewrite the EEPROM.

The procedure for rewriting the EEPROM is described below.

EEPROM is blank for the first time when purchasing the evaluation board, be sure to rewrite it. In case of blank, [Box 1
(PFFFFFFFF RFFFFFFFF) ] is displayed.

(1) Double click on [Box 1], the panel as shown in Figure 7.4 will be displayed.
(2) Select [EtherCAT] tab

(3) Click the [Advanced Setting] button.
(4) Select [ESC Access] = [EEPROM] = [Hex Editor]

(5) Select [Download from list].

(6) Select [Available EEPROM Description].

[Renesas Electronics Corp.] = [RZ/T1-R Slaves]=[RZ/T1 EtherCAT EoE]

(7) Click [OK] button.

Restart RZ/T1 after rewriting (power cycle or reset)
(8) Run [TwinCAT] = [Restart TwinCAT System] please

Solution Exploser

=- @l RZTI EoE
o |l SYSTEM
MOTION

PLG
&4 SAFETY

G+

= gl VO

B ¥ Devices

- Sohtion RZTI EoE' 1 project)

Ad ad Setting:
& =% Device 3 (EtherGAT) — s

ess Data | Startup | GoE - Online | Online

= General

P:w (2) |foEvEs
fusto e I

[FZ/TT EtherGAT EoE

There ae no usable controls i this @roup. Drag an

item onto this text to add it to the toolbox.

EtherGAT Addr: [~ [1001

= General
Eiehanvior
Timeout Settngs
Identification
FHMU 7 SM
Init Commands
- Mailbox:
- Distrbuted Clock
B ESC Access
= EPROM
Confagured Station
Erhanced Link Det

/\
= ¢ Advanced Setings_. A

entification Vahe [0 =

0000 80 OE 44 EE
0010 66 07 00 00
0020 00 00 00 00
0030 00 10 &0 00
0040 00 00 00 00
0050 00 00 00 00
0060 00 00 00 00
0070 00 00 00 00
0080 0A& 00 33 00

0050 72 43 41 54
D0AQ 20 52 SA 2F

00BO 53 79 BE 63
00CO 4F 2D 4D 61
0000 65 72 09 52
DOED 70 75 74 43
00F0 01 01 01 23
0100 00 00 00 00
0110 02 00 01 02
0120 01 01 80 10

0130 01 03 00 14 04 00 20 00 OL

0140 01 03 00 05

kil

Download

00 00 00 00 00 AE 00 ..

Upload

00 00 £.
0o 00 ..
oo oo ..
oo oo ..
oo oo
00 0o
o1 oo -
€3 65 ..3...RZ/T1 Eche
61 73 £CAT EoE.Renesas
73 08 RZ/TL-R Slaves.
50 44 Synchron.DC.TxPD
6E 74 O-Map. Inputfount
75 74 er.RxPD0-Map.lut
02 00 putCounter......
1100 .oafascans

28 00 ..
26 00 ..
64 00 ..
0o 1A ..
33 00 ..

(3]

Figure 7.4: EEPROM rewriting procedure 1
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Write EEPROM

Available EEPROM Descriptions:

[ Show Hidden Devices [7]

= = Renesas Electronics Corp.

--a®, RZ/T1 EtherCAT EoE (1028 /2

7.24

M
2
3)
“)
(&)
(6)

0
®)

Figure 7.5: EEPROM rewriting procedure 2

Slave EoE settings

Double-click [Box 1] to display the panel.

Select [EtherCAT] tab

Click the [Advanced Setting] button.

Select [Mail box] = [EoE]
Check [IP Address].

IP Address: [192.168.1.100]
Subnet Mask: [255.255.255.0]
Default Gateway: [192.168.1.99]
input the above

Click [OK] button.

Click the [Restart TwinCAT (Config Mode)] button to activate the EoE setting.

If reset the slave, the EoE setting will return to the initial state (invalid), please save the TwinCAT project file.

Advanced Settings

3T
—J¥ Wirtual Ethernet Port
i D’Ei@d Glock Virtual| MAG I o2 07 05 20 03 €0
- ESC Access  Switch Port
= IP Port
/~ C DHoP )
(+ IP Address 192 168 1 100
Subnet Mask: [255 256 265 0
Default Gateway: 192 1668 1 99
DNS Server: [
DNS Nare: —
('ﬁme Stamp Requested
!

Figure 7.6: Slave EoE setting
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8. Confirmation of sample program operation
8.1 EtherCAT

Input Counter is assigned to TxPDO, Output Counter is assigned to RxPDO, Input Counter can confirm the value,
Output Counter can change its value.

Output Counter is 0, the value of Input Counter is continuously incremented.

Value other than 0 is set for Output Counter, the Input Counter becomes the value of Output Counter+1.

=- [l RETI EoF
- gl SYSTEM
WMOTION
fFic
0 SAFETY
G+
= 1
El- " Devices
= = Device 3 (EtherCAT)
*8 fmage
*8 Image-Info
2+ SwncUnitz
Inputs
B Outputs

o888

Figure 8.1: TxPDO and RxPDO
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8.2 Web Server
(1) Start the Web browser on the PC running the TwinCAT

(2) Set URL field to http: //192.168.1.100

After waiting a while, you can check the web page sent from RZ/T1 via EoE as shown in Figure 8.2.

Table 8.1 shows the items that can be checked on the Web server and their descriptions.

Table 8.1. Web server operation check item
items Item Description Behavior
LED Blinker Interval Possible to change the blinking After setting the numerical value,
interval of LEDO to LED3 of the pressing the "LED" button will set
evaluation board. the blinking interval time to the set

value x 100 ms

Ping Request

Request a Ping response for the set Set the PC's IP address

IP address (192.168.1.99) and press the
"PING" button. If there is a reply of
Ping response, a success message
will be displayed

Network Time

It does not work with the connection method with the EtherCAT master

Resolver described in this application note.
EtherCAT Acquire the state of EtherCAT port  Enter "0" or "1" and press "GET"
Oor1. button. The state of the port when
pressed is displayed as shown in
figure 8.3
ST
FLE REER HTW EEQ Me-iE v ALTH
‘ {1 http:/#192168:1.100/ |T|
(; 1921681100 g”T‘vGDDg\E J: ‘ Y
R-IN Engine EoE Network Sample Applicatoin
;Et[:f:;' ker i 100 msec [0 Lep
Ping Request (RI;C::;E Address [roz tee.1.1 P |
Network Time |SNTP Server {IPv4) 132242238243 SNTP
Host Name liapan.renesas.com
R I DNS
DNS Server tIPv4) B.0.44
EtherCAT Port n Status o GET
Powered by eForce Co.Lid. z
Figure 8.2: Web server screen
=101x]
D REE FTW BEQ T-@ vomD AT
£ http//192:168.100/sample.cei |+
€& @ 1921681100/ sample.cei e |49 coce O] @
Port 0 Status [ Carrier / Open ]
[Return]
Figure 8.3: Web server EtherCAT port status acquisition result
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9. Reference Documents

® Document / Application Notes / Sample Code
RZ /T1 group initial setting
(Please download the latest version from the Renesas Electronics website.)

RZ / T1 Group User's Manual: Hardware
(Please download the latest version from the Renesas Electronics website.)

RZ / T1 Evaluation Board RTK7910022C00000BR User's Manual
(Please download the latest version from the Renesas Electronics website.)

RZ / T1 group development tool start-up manual EtherCAT communication procedure (with R-IN Engine)
(Please download the latest version from the Renesas Electronics website.)

RZ / T1 Group User's Manual TCP / IP Stack

(Please download the latest version from the Renesas Electronics website.)

®  Technical Update / Technical News

(Please download the latest version from the Renesas Electronics website.)

® Development environment

For IAR Integrated Development Environment (IAR Embedded Workbench for Arm), please download from the
IAR website.

For software PLC (TwinCAT 3), please download it from Beckhoff Automation website.
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10. 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.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU 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 an MPU or MCU 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

- Arm® and Cortex® are registered trademarks of Arm Limited (or its subsidiaries) in the EU and/or elsewhere.
All rights reserved.

- Ethernet is a registered trademark of Fuji Xerox Co., Ltd.

- IEEE is a registered trademark of the Institute of Electrical and Electronics Engineers Inc

- TRON is an acronym for "The Real-time Operation system Nucleus.

- ITRON is an acronym for "Industrial TRON.

+ L ITRON is an acronym for "Micro Industrial TRON.

- TRON, ITRON, and 1 ITRON do not refer to any specific product or products.

- EtherCAT® and TwinCAT® are registered trademark and patented technology, licensed by Beckhoff Automation
GmbH, Germany.

+ Additionally all product names and service names in this document are a trademark or a registered trademark

which belongs to the respective owners. a trademark or a registered trademark which belongs to the respective
owners.




Notice

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 or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by
you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving 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, including but not limited to, the product data, drawings, charts, programs, algorithms, and application
examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by
you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the
product’s quality grade, as indicated below.

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

equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are
not intended or 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 damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all
liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user's manual or
other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the
reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation
characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified
ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a
certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, 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
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and
sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics
products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

9. Renesas Electronics products and technologies shall 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 shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or
transactions.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third
party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent 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.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

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

(Rev.4.0-1 November 2017)
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