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Introduction

Smart Configurator (SC) is a GUI-based tool that has the functionalities of code generation and configuration for
drivers, middleware and pins. SC generates suitable code for each Renesas MCU family and has the functionality to
import code generated by FIT modules.

This application note guides user to use SC in the e? studio to configure ether component and generate codes.
The following operating systems on the host computer are supported:

e  Windows 7 32-bit / 64-bit
e  Windows 8.1 32-bit / 64-bit
e  Windows 10 32-bit / 64-bit

Target Device

e RX64M Group
e RX65N Group

Software Components

The Smart Configurator supports 2 types of software components: Code Generator (CG) and Firmware Integration
Technology (FIT). Drivers and middleware supported by each software type are:

e Basic drivers: CG drivers (CMT, A/D Converter, SCI, etc.)
FIT modules (CMT, DTC, DMAC, RSPI, SCIFA, etc.)
e  Middleware: FIT modules (USB, Ethernet, Flash Memory (programming the on-chip flash memory), etc.)

The basic driver is a control program for peripheral functions of microcomputer such as CMT, A/D converter, SCI, etc.
It is convenient to embed software component (CG driver) using code generation (CG) function.

In addition, FIT modules can be embedded for using middleware such as USB, Ethernet, and Flash memory
(programming the on-chip flash memory) as software components.

List of abbreviations:
CMT: Compare Match Timer
DTC: Data Transfer Controller
DMAC: Direct Memory Access Controller
RSPI: Serial Peripheral Interface
SCIFA: FIFO Embedded Serial Communications Interface
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1. Overview

1.1 Purpose
This document guides user to create an echo server program using ethernet FIT modules in Smart Configurator.

1.2 Operating Environment

Target devices RX64M Group
RX65N, RX651 Group
Evaluation board Renesas Starter Kit+ for RX65N-2MB
(RX65N R5F565NEDXFC)
Debugger E1/E2 Lite
IDE e? studio v.6.2.0 or above
Toolchains Renesas C/C++ compiler package for RX family
R20AN0495ES0100 Rev.1.00 Page 3 of 43
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1.3 Basic Operation Steps of Smart Configurator Project

Select device
VvV
Select Smart Configurator
v
Set clocks at Clocks page
v
Add drivers at Component page
) . A\ 4
Configure drivers at Component page
A 4
Set pins at Pins page
\ 4
Click [Generate Code] button

\ 4
Add application codes at user code area in the generated files (for e.g. interrupt handling)

A 4
Add application codes at main()

A 4
Build

Figure 1-1 Basic operation

Refer to “Smart Configurator User Guide” document for detailed operations of Smart Configurator.

R20AN0495ES0100 Rev.1.00
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1.4 Module Structure

This section shows the structure of the FIT modules used by Echo Server sample.
Application note that explains the usage of FIT module is available in the project tree under “doc” folder of each
module. For example, Application Note for Ethernet Driver, R0O1AN2009, is located in \src\smc_gen\r_ether_rx\doc

folder.

Sample Program
Echo server application

T4 Library
(R20AN0051)

Interface conversion module for
Ether Driver and Embedded system T4

. (R20AN0311)
)
;? Ether Driver System Timer
% (RO1AN2009) (R20AN0431)
CMT Driver
(RO1AN1856)
BSP
(RO1AN1685)
EtherC/EDMAC CMT

Figure 1-2 Module Structure

Table 1-1 below shows FIT Module to be configured.

Table 1-1 FIT Modules

Type Module SC Software Version
Component Name

Middleware T4 Library (TCP/IP for Embedded System M3S- r t4 rx 2.07
T4-Tiny)

Interface Interface Conversion Module for Ether Driver and r_t4_driver_rx 1.06
Embedded System T4

Device Driver | Ether Driver r_ether_rx 1.14

Middleware System Timer r_sys time_rx 1.00

Device Driver | CMT Driver (Compare Match Timer) r_cmt_rx 3.10

BSP BSP (Board Support Package) r_bsp 3.60
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1.5

Pin Setting for Ethernet Driver
The MII Ethernet control mode is used in this Ethernet application example. An extract from Application Note for

Ethernet module using FIT (ROLAN2009EJ0114 - located in \src\smc_gen\r_ether_rx\doc) is shown below.

Case of Using MIl Mode

Case of Using RMIl Mode

ETO_TX_CLK
ET0_RX_CLK

" REF50CKO

ETO_TX_EN

RMIIO_TXD_EN

ETO_ETXD3

ETO_ETXD2
ETO_ETXD1
ETO_ETXDOD

“RMIIO_TXD1
RMII0_TXDO

ETO_TX_ER

ETO_RX_DV
ETO_ERXD3
ETO_ERXD2

ETO_ERXD1

RMII0_RXD1

ETO_ERXDO
ETO_RX_ER
ETO_CRS

RMIIO_RXDO

“RMIIO_RX_ER
RMII0_CRS_DV

ETO_COL

ET0_MDC
ETO_MDIO

ETO LINKSTA ™1

ETO0_EXOUT

*2

ET0_WOL "2

Notes: 1. Setting is not required if the setting of #define ETHER_CFG_USE_LINKSTA is 0.

Notes:2. Setting is not required because these pin are not used in Ethernet FIT module.

Figure 1-3 Pin Usage in MIl Ethernet Control Mode

The schematic taken from Renesas Starter Kit+ for RX65N-2MB below shows the corresponding pins.

ET-ETORXCLK_REFSOCKD [ -
ET-ETOERXDI_RMINRXDD |
ET-ETOERXD1 RMIORXD! [

FTA/ETD_RX_CLK/REF50CKD
F7S/ETD_ERFDIRMID_RXD0

LE72ET0 CEXDURNID BXDI )

P32VSYNC/CTXOMTIOCOC/IRQ2-DS

PCTAUBILCD_DATA2-AETD_COL
PCALCD_DATA10-AETO ETXD2
PCS1LCD_DATA11-AETO_ETXD2
PCAILCD_DATA1S-AETD TX_CLK
PCIMTIOCADITADS
PCAET)_RX_DV/RXDS
PCIETO_ERXD2/SCKS
PCOETO_ERXDHRG14

Pas i o3
ET-ETOULINKSTA | .. ] P34/ETO_LINKSTA
P32 < ' =
P7 < 12 eermans
P66 < —| PRADaMD
P5 & o FASCKE
Eg; < 5| Pi4WES
< PONCASH
=i
an PAIISDCS
JARCSa < PAOICSHH
e B4
ET-ETORXER_RMIDRXER 5| FTTETO_RX_ER/RMIID_RX _ER

PDTIQIOT-B/DT/SDHI_D1-B
PD&/QIO0-B/DESDHI_DO-B
PDSQSPCLE-BIDS/SDHI_CLE-B
PD4/055L-B/D4/S0H_CMD-B
PDYQIO3-B/DXSDHI_DI-B
PDZQIO2-BDXSDHI_D2-B
POAD1

POOTO

PETIDISILCD_DATAS-B
PEGID14/LCD_DATA10-B
PESID1ALCD_DATA11-B
PE4ID12LCD_DATA12-B

ETETOMDC < | PT2ETO MG
A -
ETETOMDIO < > FTUETNDIO
L eSS Dl e
PE7 < ——3H eampooMmocsc
Peg &> PaPDDT
B = = il
PE3 <_>———| PAYLCD_ DATAE-AEET)_CRSRMIO_CRS_DV
P2 | PALCD_DATAT2-AIETE ETXDIRI_TXD1
P61 | Py CD DATAI3 AETO_ ETXDURMIOTXDD
PoD <" Pa0ILCD_DATAM-AIETL_TX_ENRMI_TX_ EN

PEXND11/LCD_DATA13-B
PE2D10LCD_DATA14-B
PEA/DOLCD_DATA1S-B
PEODE

o —
T =

Figure 1-4 MIl Ethernet physical pin assignment in Renesas Starter Kit+ for RX65N-2MB

In summary, configure the pins for Renesas Starter Kit+ for RX65N-2MB to operate in MII Ethernet control mode as
shown in Table 1-2. This pin assignment will be configured in Chapter 2.5 on component pin setting.
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Table 1-2 Pin Assignment

Function Port Assignment Pin Number
ETO_COL PC7 76
ETO_CRS P83 74
ETO_ERXDO P75 87
ETO_ERXD1 P74 88
ETO_ERXD2 PC1 89
ETO_ERXD3 PCO 91
ETO_ETXDO P81 80
ETO_ETXD1 P82 79
ETO_ETXD2 PC5 78
ETO_ETXD3 PC6 77
ETO_LINKSTA | P34 27
ETO_MDC P72 101
ETO_MDIO P71 102
ETO_RX_CLK P76 85
ETO_RX_DV PC2 86
ETO_RX_ER P77 84
ETO_TX_CLK PC4 82
ETO_TX_EN P80 81
ETO_TX_ER PC3 83

1.6 Main Clock Source

Based on the schematic below, RX65N main clock is connected to a 24MHz crystal resonator. This clock will be
configured as main clock source in Chapter 3.3 on debug configuration setting.

2
PIB/EXTAL {55 RILAIREONF) JA2EXTAL
P3T/XTAL
XCIN3
XcouT RaT
16 BR(GUF
NC X R52_ JBD(ONF)
R48 R39
R56 R53 v 02
OR OR XA
R55 2 SSPI7F 24MHz
TBD(DNF) | I 1|:|2
caz ! |:| r c20
TepF== <] 2 Sl T ——150F ——15pF
(32.768kHz CL=12 5pF)
GROUND GROUND GROUND

Figure 1-5 Schematic Diagram of Renesas Starter Kit+ for RX65N-2MB
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2. Application Example (Create an Ethernet Program Using Smart Configurator)

2.1 Program Work Flowchart

The program flowchart is shown as below:
a) Main function;

Initializes pins
(R_ETHER_PinSet_ ETHERCO_MII)

v

Start system time
(R_SYS_TIME_Open)

\ 4

LAN driver open
(lan_Open)

A 4

Initialize TCP/IP
(tcpudp_open)

A 4

Echo function
(echo_srv.c)

4
End TCP/IP

A 4

End

Figure 2-1 Main Flowchart

R20AN0495ES0100 Rev.1.00 Page 8 of 43
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b) Echo function:

TCP connection open
(tcp_acp_cep)

TCP receive data
(tcp_rcv_dat)

Error or
received FIN?

No

TCP transmit echo data
back (tcp_snd_dat) Yes
l

Loop for transmission until

connection end

Error or
received FIN?

TCP transmission
shutdown (tcp_sht_cep)

A 4

TCP connection

disconnect (tcp_cls_cep) Note: FIN is a terminate
communication request from

l sender

End

Figure 2-2 Echo Function Flowchart
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2.2 Creating a Workspace

1) Start e? studio from Windows® Start Menu. Use default workspace folder and click [OK].

Workspace Launcher x
Select a workspace
e studio stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.
Workspace: | | w Browse...
[]Use this as the default and do not ask again
Figure 2-3 Workspace Launcher
2.3 Creating a Project
1) Create a new C project in e studio.
Go to [File] > [New] - [C/C++ Project] to start new project generation
@ File | Edit Mavigate Search Project Renesas Views Run  Window Help
Mew Alt+Shift+N > I"'ﬂ Synergy C/C++ Project
Open File... I@ C/C++ Project
[} Open Projects from File System... = Project..
Close Ctrl+W | [ Other... Ctrl+N
Close All Ctrl+Shift+W [

Figure 2-4 Creating Project from File Menu

R20AN0495ES0100 Rev.1.00
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2) Select [Renesas RX] — [Renesas CC-RX C/C++ Executable Project] — [Next]

SErE———— e e

Templates for New C/C++ Project

Al GCC for Renesas RX C/C++ Executable Project

(2) % X A C/C++ Executable Project for Renesas RX
R using the GCC for Renesas RX Toolchain,
enesas RE

GCC for Renesas RX C/C++ Library Project
ax A C/C++ Library Project for Renesas RX using

the GCC for Renesas RX Toolchain,

Renesas CC-RX C/C++ Executable Project

‘ "x A C/C++ Project for Renesas RX using the
Renesas CCRX toolchain.

Renesas CC-RX C/C++ Library Project
ax A C/C++ Library Project for Renesas RX using
the Renesas CCRX toolchain.

Figure 2-5 Creating Project from File Menu

3) Give an appropriate name to the project, for example “Smart_Configurator_ Example” — [Next]

[ [E] = ]

New Renesas CC-RX Executable Project

<

Mew Renesas CC-RX Executable Project |

(3) Project name:l Smart_Cenfigurator Examglé I
Use default location
C\Smart_Configurator_Example Browse...
Create Directory for Project

default

Working sets
[ Add project to working sets New...
Select...
@ [ <Back | MNea> || i
Figure 2-6 Creating Project from File Menu
R20AN0495ES0100 Rev.1.00 Page 11 of 43
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4) Select “C” as Language
5) Select “Renesas CCRX” as Toolchain
6) Select Toolchain Version, e.g. “v2.08.00”
7) Select Target Device accordingly:
For RX65N-2MB, select “RX600 > RX65N > RX65N - 176pin > R5SF565NEDXFC”
For RX64M, select “RX600 > RX64M > RX64M - 176pin > R5F564MLCxFC”
8) Ensure [Create Hardware Debug Configuration] is ticked. Select emulator, e.g. “E1 (RX)”.
9) Click [Next]
o |
New Renesas CC-RX Executable Project =
Select toolchain, device & debug settings
Toolchain Se Z, s
Language: tt gI@) CIO C++ (5)
Toolchain: IRenesas CCRX VI (©)
Toolchain Version: I v2.08.00 VI
Manage Toolchains...
Device Settings (7) Configurations
Target Device:IRSFSGSNEDxFC I ...(8Create Hardware Debug Configuration
Unlock Devices... |E1 (RX) I %
Endian: [EE Y| Ocreate Debug Configuration
Project Type: Default RX Simulator v
[] Create Release Configuration
_ ©)
@ < Back I Next > I | Finish | Cancel
Figure 2-7 C Project - Target Specific Settings Example with E1 Emulator
R20AN0495ES0100 Rev.1.00 Page 12 of 43
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10) In the “Select Coding Assistant settings” dialog, select the checkbox of “Smart Configurator”

11) Click [Finish]

(10)

O X

New Renesas CC-RX Executable Project f

Select Coding Assistant settings

Smart Configurator

Use Peripheral Code Generator
Use FIT Module Download FIT Modules

Smart Configurator is a single User Interface that combines the functionalities of Code Generator and FIT
Configurator which imports, configures and generates different types of drivers and middleware
modules.

Smart Configurator encompasses unified clock configuration view, interrupt configuration view and pin
configuration view.

Hardware resources conflict in peripheral modules, interrupts and pins occurred in different types of
drivers and middleware modules will be notified.

(Smart Configurator is available only for the supported devices)

User Application g

Q

Driver and Middleware {:_‘;
Driver Code [l FIT Modules o
Configured in GUI Selected in GUI %
and Generated and Imported 0:\:
o

s

e

MCU Hardware

iaasaaaaaanazazaaaaaangsnnnl

(11)

® < Back Next > Cancel

Figure 2-8 Select Coding Assistant Tool
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2.4 Clock Settings

Smart Configurator perspective will be launched as shown below.
1) In Smart_Configurator Example.scfg pane, click the [Clocks] page

Overview information % &
~ General informatiori
This editor allows you to modify the settings stored in cenfiguration file {.scfg)

Board
Allow board and device selection

Application under
Clocks development
Allow clock configuration - Components
Middleware

Components Device - !
driver | RTOS

T i
= Pins

Allow software compenent selection and configuration

Pins
Allow general pin configuration and pin configuration for selected software component

Interrupt
Allow general interrupt configuration and interrupt configuration for selected software component

+ Current Configuration

Selected board/device: RSF365NEDxFC (ROM size: ZMB, RAM size: 640KB, Pin count: 176)

Selected components:

Component Version Configuration

@ rbsp Generic{v=3.60)  r_bsp(used)

1)

Overview BDardICIock;ICDmpDnents Pins | Interrupts

Figure 2-9 Smart Configurator Perspective

R20AN0495ES0100 Rev.1.00 Page 14 of 43
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2) Since a 24MHz crystal resonator is connected to main clock of RX65N (refer to chapter 1.6), check to confirm
that the main clock frequency is set to 24 MHZ. Keep the other clock settings as default.

i Smart_Configurator_Example.scfg 2
Clocks configuration

1] = ¥

o=

| Main daock
Ozcillation sourcer | Resonator -

(2) Frequency: 24

Oscillation wait time:

(MHz} I

2530 [us) actual value: 10000.000 us

P cirewit
Fraquency Division:
A
Fraquency Musipication:

x10.0

[ sub-ciocc

HOCO dock

LOCO clock

SCKCR (FCLKE:00) FlashiF clock (FCLK)
S 1 M)
SCECR (CLKR:O) System clock (ICLK)
— x1/2 M e —————— (MHz)

SCKCR (PCLKA[Z:0D) Peripharal module dodk (PCLKA)

e (12— 200 (MH] Kb
SCKCR (PCLKBI3T) Peripheral madule dack (PCLKE)

p— xijd R [ ] (MHz)

SCKCR (PCLKC3:01) Periphzral medule dedk (PCLKC)

N 500 (MHz)
CKCR (PC Peripharal module dodk (PCLKD)
— xl/d 600 (MHz)

SCKCR BOK30) Extemnal bus diock (BOLK)
A - T

BCKCR (BCLKDIV)

SCKCR2 (UCKI3:00) USE clock (UCLK)

— x1/5 e ———— (MHz}

CANMCLECACMOLE
24 {MHz)

I'WOT-dedicated an-chip clock

Overview Board| Clocks |Components| Pins| Interrupts

Figure 2-10 Clock Configuration in Smart Configurator
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2.5 Adding Software Components
1) In Smart_Configurator_Example.scfg pane, click the [Components] page

Overview information o =]
~ General informatiori @
This editor allows you to modify the settings stored in configuration file (.scfg)
Board
Allow board and device selection

Application under

Clocks development

Allow cleck configuration

oy ~=—Components
Middleware
Components Device '
; driver RTOS
Allow software component selection and cenfiguration
I IRUNESRGREEN . pin;

Pins

Allow general pin cenfiguration and pin configuration for selected software component

Interrupt
Allow general interrupt configuration and interrupt configuration for selected software component

~ Current Configuration

Selected board/device: R3F365MEDxFC (ROM size: 2MB, RAM size: 640KB, Pin count: 176)

Selected components:

Component Wersion Configuration
@ rbsp Generic{v=3.60) r_bsp(used)

Overview | Board Cluckl Cumpunentsl Pins | Interrupts

Figure 2-11 Smart Configurator Perspective

2) Click % to add new component.

Software component configuration e

Components B # 3 ¥  Configure

o
type filter text

v = Startup
~ (= Generic

« 1_bsp
& Drivers
= Middleware
= Application

Overview Board |Clocks Components | Pins| Interrupts

Figure 2-12 Software Component Configuration in Smart Configurator
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3) Add FIT modules into the project
a. Navigate the component list and select r_cmt_rx module
b. Press and hold Ctrl key, click on following modules:

r_ether_rx

r_sys time_rx
r_t4_driver_rx

rt4 rx

Note: If above drivers are not available in the list, click [Download more software components] to
download the FIT modules.
c. Click [Finish]

) a

le?| New Component O
P

Software Component Selection |

Select component from those available in list

Type All
Function | All
Filter |
Components - Type Version
#rb sp FIT Generic(v=3.60)
1 r_byteq FIT 1.60
3 r can FIT 210
|8 rcmt FIT | 321
o r_dmaca_nc FIT 1.04
2 r_dtc_m FIT 2.07
_eeprom_spi FIT 233
[E8 rethero FIT | 114
2 r_flash_rx FIT 3.30
2 r_flash_spi FIT 233
i r_jpegd_mx FIT 2.06
B r_jpege_m FIT 1.01
Hrlongg FIT 1.60
i r_pde_mx FIT 2.00
2 r_gspi_smstr_rx FIT 1.09
2 r_rspi_smstr_rx FIT 1.13
B rs2_nc FIT 3.04
3 r sdhi FIT 2.01
# r_sys_time_rx FIT 1.00
£ r_td_driver_n FIT 1.06
Hrtd o FIT 207
2—. — — o s
Show only latest version
Description
Dependency : r_bsp version(s) 2.90, 3.00, 3.01, 3.10, 3.20, 3.30, 3.40, 3.50, 3.60
This module creates a timer tick using a CMT channel based on a frequency input by
the user.

Download more software components

Configure general settings...

G

® < Back Mext > Cancel

Figure 2-13 Select Software Component
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4) New software components are shown in the [Components] page.

Software component configuration

=+,
E g

El

[l

Components Configure

-

Property

type filter text There are

v = Startup

v (= Generic

& r_bsp

¥ = Drivers
v (= Timers
(& r_cmt_rx
= Middleware
v = Timers

<

& r_sys_time_rx
v = Communications

&« r_ether rx

@ r_t4 driver rx

\_ & ritdx

Note:
r_cmt_rx_con

[ I,

L .

Overview Board |Clocks | Components | Pins| Interrupts

Figure 2-14 Software Component Configuration in Smart Configurator
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In the [Components] page,
a. selectr_t4_rx

b. set the following settings under ‘Configurations’
Channel number your system has. 1

Enable/Disable DHCP Function.
SYSTEM callback function use

0
0

Note: These settings can be found in “config_tcpudp.c” file in \src\smc_gen\r_t4_rx\src folder after generating

codes.

Software component configuration

‘Components

type filter text

v [= Startup
w [= Generic
& rbsp
w [= Drivers
w [= Timers
f‘-‘ r_cmt_rx
v = Middleware
w [= Timers
& r_sys_time_m
w = Communications
.r r_td_driver_rc

®)a

ap r_ether_rc

Overview Board Clocksl Cornponents "lns Interrupts

Configure

Prope
w l%e% Configurations I

Value

Channel number your system has.
b- Enable/Disable DHCP function.

7
0

IP address for ch(, when DHCP disable.
Subnet mask for chl, when DHCP disable,
Gateway address for ch0, when DHCP disable.

Ether ch0 MAC address,

192,168,0,3
255,255,255,0
0,0,00

0x74,0:90, 050, 000, 0679, 003

SYSTEM callback function use

0 J

TCP REPIDT port number
TCP REPID2 port number
TCP REPID3 port number
TCP REPID4 port number

(o8
aaaaa?‘ua#aaaaa

1024
1025
1026
1027

Macro definition: T4_CFG_SYSTEM_CALLBACK_FUMCTION_USE

0 = Unused
1= Used

Figure 2-15 Components Setting
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6) Inthe [Components] page,
a. selectr_ether_rx
b. set the following settings under ‘Configurations’
Ethernet interface Mil
PHY-LSI address setting for ETHER 0 30 (For RSK+ 65N-2MB)
0 (For RSK+ 64M)
PHY-LSI address setting for ETHER 1 1
The register bus of PHYO for ETHERO/1 ~ Use ETHERO
The register bus of PHY1 for ETHERO/1L ~ Use ETHER1
Note: These settings can be found in “r_ether_rx_config.h” file in \src\smc_gen\r_config folder after
generating codes.
# Smart_Configurator_Ethernet.scfg % =
Software component configuration ol
Components F® 3 ¥  Configure
Lk Prope Value "
type filter text - Ia:;‘é Confiaurationsl
v & Startup # Ethernet interface MIl (Media Independent Interface)
~ = Generic b. # PHY-LSI address setting for ETHERO 30
« r_bsp # PHY-LSI address setting for ETHER1 1
~ = Drivers # The number of Rx descriptors 1
~ = Timers # The number of Tx descriptors 1
@ r_emt_ne # Transmit and Receive buffer size 1536
v & Middleware # EINT interrupt priority level Level 2
v = Timers # Group ALT interrupt priority level Level 2
@ r_sys_time_rx b # The register bus of PHYO for ETHER0/1 Use ETHERO
~ & Communications # The register bus of PHY1 for ETHERO/1 Use ETHERT
(6) a. # The access timing of MII/RMII register 8
@ r_t4_driver_rx # The waiting time for reset completion of PHY- 0x00020000L
@« 4 # The polarity of the link signal output by the Pt Fall -> Rise
# The link status is detected. Used
# Use KSZ8041NL of the Micrel Inc Unused
v & Recnuircag 2
Macro definition: ETHER_CFG_CHO_PHY ADDRESS
PHY-LSI address setting for ETHERO.
Overview Board CIocksIComponents |3ins Interrupts

Figure 2-16 Ethernet Pin Setting
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7) Inthe [Components] page,

a
b.

select r_ether_rx

Under “Resources”, click the checkboxes for the resources as shown in the picture below. These

selected resources are used in this example code

Software component configuration

Components = ® 3 ¥ Configure
o Proper Value
.l'vlJv filter text ,
~ & Startup v @ ETHERC
~ &= Generic b, (" EmHERCO M v )
® r_bsp ™ ETO_TX_CLKPin ¥ Used
v & Drivers " ETO_RX_CLK Pin ¥ Used
¥ = Timers ™~ ETO_TX_EN Pin ¥ Used
& r_cmt_rx ™~ ETO_ETXD3 Pin ¥ Used
v & Middlewara " ETO_ETXD2 Pin ¥ Used
~ = Communications “~ ETO_ETXD1 Pin ¥ Used
& r_t4_driver_rx " ETO_ETXDO Pin ¥ Used
"~ ETO_TX_ER Pin ¥ Used

(7) a I @ rtdm

w r_ether_rx ] " ETO_RX_DV Pin ¥ Used
v & Timers " ETO_ERXD3 Pin ¥ Used
@ r_sys_time_rx " ETO_ERXD2 Pin ¥ Used
™ ETO_ERXD1 Pin ¥ Used
™ ETO_ERXDO Pin 7 Used
"~ ETO_RX_ER Pin ¥ Used
™~ ETO_CRS Pin ¥ Used
" ETO_COL Pin ¥ Used
"~ ETO_MDC Pin ¥ Used
" ETO_MDIO Pin ¥ Used
\ B ETO LINKSTA Pin & HEEE! )
™= ETO_EXOUT Pin Unused
™~ ETO_WOL Pin Unused
B ErHERCO RMIN

= Application

Note:

r_ether_rx_config.h file generated to r_config fol
For how to modify, refer to application note in

Overview Board Clcu:k4 Components lﬂins Interrupts

Figure 2-17 Ethernet Pin Setting
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6

8) At [Pins] page, click

button to switch tree to Software Components view

{5 Smart_Configurater_Examplescfy 53 = 08
Pin configuration (8) ICI=
Hardware Resource B 15 Pin Function Gl | L] | B e

Type filter text [ Show by Hardware Resource or Software Components L
-’1." All fal Enabled  Function Assignment Pin Mumber Direction Remarks -
24 Clock generator [ ] POD Mot assigned Mot assigned None =
&% Clock frequency accuracy measurem: B = Not assigned Mot assigned Mone
*Ig Buses = PO2 Mot assigned Mot assigned MNone
{# EXDMA controller ) [} PO3 Mot assigned Mot assigned MNone
i& Interrupt co.ntrol.\er unit B pO5S Mot assigned Mot assigned Mone
4 ﬂ_ Multi-function timer pulse unit 3 B pO7 Not assigned Mot assigned Mone
W MTUD ] P10 Mot assigned Mot assigned Mone
W MTUL [l P11 Mot assigned Mot assigned Mone
[ MIUE - = p12 Mot assigned Mot assigned Mone 2
4 m 3 4| . | i
Pin Function | Pin Number|

fr—
Overview | Board | Clocks | Componentsl Pins IIﬂtErrupts‘

Figure 2-18 Pins page

9) Atthe tree, click r_ether_rx to view pin configurations
10) Ensure following functions were assigned to corresponding pins (as explained in chapter 1.5):
e.g. Check enable flag and change assignment of Function “ET0_CRS” from PB7(default) to P83

Pin configuration

Software C... *

E % @&  Pin Function

Type filter text Type pin function
v & bsp \ Ena..  Function
“ 1 bsp (10) ] erocoL (1
v & romtrx 1| ET0_CRS
= rcmt_rx 1| ETO_ERXDO
v 1 sys time rx | ero_erxo1
= [_sys_time_rx [+1| ETO_ERXD2
w X r t4 driver_rx 1| ETO_ERXD3
w p_td_driver_rx [+]] ETO_ETXDO
vErdm 1| ETO_ETXD1
= t4 o ]| ETO_ETXD2
v & 1 ether i ETO_ETXD3
© - oo
(10 [T]) ETo_LnksR0
E£T0_MDC
ET0_MDIO
M| ETO_RX_CLK
ETO_RX_DV
ETO_RX_ER
1| ETO_TX_CLK
ETO_TX_EN
ETO.TX_ER
T.] ETo.wWOL
[Tl REESACKN

Pin Function Pin Number

Overview |Board | Clocks Compaonents Pins| Interrupts

Pin Mum...

Assignment
0 PCT /UB/A23/CSO#/MTIOCIA/MTC...

PR3/EDACKT/MTIOCAC/ETO_CRS/R...
P75/CS5#/PO20/ET0_ERXDO/RMII0...

P74/A20/CS4#/PO1S/ETO_ERXD1/...

PCO/ANE/MTIOCIC/TCLKC/POT/E...

PC5/D3/A21/CS2#/WAIT#/MTIOC...
\ PCE/D2/A22/CS1#/MTIOCIC/MTC...

PC1/A1T/MTIOCIA/TCLKD/PO18/E...

P81/EDACKD/MTIOC3D/PORT/ETO. ...
PB2/EDREQ1/MTIOCAA/POR2E/ETO. ...

76)
74
87
8a
89
o1
80
79
78

7

Not assigned

Not assig...

Y P34/MTIOCOA/TMCI3/PO12/POE1...

PT1/A18/CS1#/ETO_MDIO

PC4/A20/CS3#/MTIOC3D/MTCLKC...

P72/A19/CS2#/ETO_MDC/LCD_DAT...

P76/CS6#/PO22/ETO_RX_CLK/REFS...
PC2/A18/MTIOCAB/TCLKA/PO21/E...
P77 /CST#/PO23/ETO_RX_ER/RMIIO...

PEO/EDREQO/MTIOCIB/PO26/ETO_...
PC3/A19/MTIOCAD/TCLKB/PO24/E...

27)
101
104
85
B
a4
82
81

5)

ot assigned

Nat accirinacd

Not assig...

Nt aggin

Directi...

Figure 2-19 Pin configuration of r_ether_rx
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2.6 MCU Package

After completing all pin configurations, the MCU package view also updated the pin assignment automatically as

shown in picture below.

4 MCU Package I3

ﬁ 3‘;

¥ Legend

B Hishighted pin

. Analag

E'Eliééii

A .
=
+“—:
==
4+
B
-
——p

b
— s
—
—
T
4 s
RX65N
R5F565NEDXFC
In-used pin Waming pin . Conflict pin System . Timer Connectivity
Paort . Graphics . Audio Others Preferences Setting..

Figure 2-20 Pin Assignment in MCU Package
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2.7 Generating Codes
o=

1) Click Ej to generate codes
{8t Smart_Configurator_Example.scfg 52 .
Pins Configuration (1) = e

Software Components =] laz@ Pin Function A B s s ‘
Figure 2-21 Generate codes
2) Message ‘Code generation is successful will be shown at Console
3) Files generated into \src\smc_gen folder of the project

File Edit MNavigate Search Project Renesas Views Run Window Help

4 Debug 1 Smart_Configurator_Fx Nvd@ 8%~ @igp

[ Project Explorer B&le v=0o £ *Smart_Configurator_Example.scfg 2

= i . -
v % Smart Configurator_Example Software component configuratior

" Includes
v 8 gre Components B B 3 ¥  Configure
3) | ¥ =smc_gen %
( ) J Property
& general type filter text There are
=r_bsp
= Startup
= r_emt_rx .
p » (= Drivers
& r_confi
- g = Middleware
= r_ether_rx .
. & Application
= r_pincfg
(= r_sys_time_rx
= r t4 driver rx
=1 td rx
[¢ Smart_Configurator_Example.c Note:
= trash r_cmt_rx_cont
El Smart_Configurator_Example HardwareD For how to i
& Smart_Configurator_Example.scfg (
< »  Overview |Board |Clocks Components| Pins|Interru

B Console

Smart Configurator Output

Me5eeee12: File generated:src\smc_gen\r_pincfg\Pin.c

Meeeeeee2: File generated:src\smc_gen\r_config\r_bsp_interrupt_config.h
Me6eeeee2: File generated:src\smc_gen\general\r_smc_interrupt.c

(2) Me6eeeee2: File generated:src)\smc_gen\general\r_smc_interrupt.h
|Maeeeeeez: Code generation 1s successfull
T File moditied:srcysmc_gen\r_config\r_bsp_config.h

Figure 2-22 Successful Code Generation
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2.8 Adding Source File Under src Folder

1) At Project Explore tree, right click [src] folder, select [New] = [Source file]

[&5 Project Explorer 2 B&C/C++ Projects E&le v= 0O
v i Smart_Configurator Example [HardwareDebug] ~
&l Includes (9
OLED) [New ] > 0 Project..
v Go Into © File
~ [
Open in New Window - File from Template
9 Folder
Show In >
. @ Class
5 Copy Ctr|+Cv(3‘ o .
Paste Gt ¢ Source File
R Delete T Source Folder
Remove from Context Ctrl+Alt+Shift+ Down
Source , I C/C++ Project
l N € RZ/G C/C++ project
Ove- € Synergy C Project
Rename.. g Synergy C++ Project
& Import... i Other... |
Figure 2-23 Adding Source File
2) Input header file name (e.g. echo_srv.c), click [Finish]
New Source File ] X
Source File c
1= |
Create a new source file.
Source folder: ‘Smar‘t_Configurator_Example/src | Browse...
Source file: |‘ echo_srv.c |
Template: Default C source template > Configure...
@ I Finish I Cancel

Figure 2-24 Adding Source File
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3) Open “echo_srv.c” file in \src folder
Add below codes in “echo_srv.c” for this application example:

#include "r_t4_itcpip.h"
/******************************************************************************

Macro definitions
sk sk s ok sk ok ok ok sk sk ok sk ok ok ok sk ook skl ok ok stk ok sk kb o stk ok skokskok sk skl sk ok skl sk sk ok ok ok sk sk sk ok ok ok sk sk sk kok ok ok skok ok sk ok /

/* Size of Ethernet receive buffer,refer to tcp_ccep[].rbufsz */
t#tdefine BUFFER_SIZE (1460)

JRF Rk kR ok Kok Rk ke cho sepver main Functionkksokskoksrskok ok skokokosk ok ko ok skokskok ok ok ok skokskok /
void echo_srv(void)

{
ID cepid=1; /*ID of a TCP communication end point ("1"~ "30") */
ID repid=1; /*ID of a TCP reception point ("1"~ "30") */
T_IPV4AEP dst_addr; /*destination IP address (PC)*/
uB rcv_buf[BUFFER_SIZE ];/*receive buffer*/
ER ercd;/*error code*/

/* Make one TCP connection on Ethernet channel.
Ethernet ©: 192.168.0.3 - Port: 1024 (refer to config_tcpudp.c)*/

while (1)
{

/* TCP connection open */
ercd = tcp_acp_cep(cepid,repid, &dst_addr,TMO_FEVR);

if(E_OK == ercd)

{
/* process of echo server */
while(1)
{
/* TCP receive data */
ercd = tcp_rcv_dat(cepid, rcv_buf, sizeof(rcv_buf), TMO_FEVR);
if(ercd <= 0)
{
break;
}
/* TCP transmit echo data back */
ercd = tcp_snd_dat(cepid, rcv_buf, ercd, TMO_FEVR);
if(ercd < 0)
{
break;
}
}
/* Close TCP connection */
tcp_sht_cep(cepid); /*TCP transmission shutdown */
tcp_cls_cep(cepid, TMO_FEVR);/*TCP connection disconnect */
}
}

} /* End of function echo_srv */

R20AN0495ES0100 Rev.1.00 Page 26 of 43
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Your source file should look like this:

* echo_srv.c[]
#include "r_t4_itcpip.h"
/******************************************************************************

Macro definitions
******************************************************************************/

/* Size of Ethernet receive buffer,refer to tcp_ccep[].rbufsz */
#define BUFFER_SIZE (1460)

/*********************echo server main function*********************************J

void echo_srv(void)

{
ID cepid=1; /*ID of a TCP communication end point ("1"~ "3@") */
ID repid=1; /*ID of a TCP reception point ("1"~ "3@") */
T_IPV4EP dst_addr; /*destination IP address (PC)*/
uB rcv_buf[BUFFER_SIZE ];/*receive buffer*/
ER ercd;/*error code*/

/* Make one TCP connection on Ethernet channel.
Ethernet ©: 192.168.0.3 - Port: 1824 (refer to config_tcpudp.c)*/
while (1)
{
/* TCP connection open */
ercd = tcp_acp_cep(cepid,repid, &dst_addr,TMO_FEVR);
if(E_OK == ercd)

{
/* process of echo server */
while(1)
{
/* TCP receive data */
ercd = tcp_rcv_dat(cepid, rcv_buf, sizeof(rcv_buf), TMO_FEVR);
if(ercd <= 0)
{
break;
b
/* TCP transmit echo data back */
ercd = tcp_snd_dat(cepid, rcv_buf, ercd, TMO_FEVR);
if(ercd < @)
{
break;
b
}
/* Close TCP connection */
tcp_sht_cep(cepid); /*TCP transmission shutdown */
tcp_cls_cep(cepid, TMO_FEVR);/*TCP connection disconnect */
}
}

} /* End of function echo_srv */

Figure 2-25 echo_srv.c
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2.9

1)

Adding Application Codes in main()
In Smart_Configurator_Example.c, add/overwrite below codes after code line [#include "r_smc_entry.h"]

#include <string.h>
#include "r_t4_itcpip.h"
#include "r_sys_time_rx_if.h"

/******************************************************************************

Macro definitions
stk sk ok o stk sk sk ok skt ko sk sk ok ok sk kol sk ok sk ek sk ok skt s kst sk sk ks sk sk ok skt sk sk sk ok o sk ok ok /

/* T4 work memory area size is 4.5 KB,refer to application note R20ANGO51EJ0206 */

#define T4_WORK_SIZE (4608)

/******************************************************************************

Private global variables and functions
******************************************************************************/

static UW tcpudp_work[T4_WORK_SIZE / sizeof(UW) + 1];

[ HRFAAK AR A AR A A A A A AR HAK KA KKK A KA A A AR KA A KK AR R AR KA KK KK KK kKoK

Imported global variables and functions (from other files)
******************************************************************************/

extern void echo_srv(void);

extern void R_ETHER_PinSet_ETHERCO_MII();
void main(void)

{

ER ercd; /*error code*/

sys_time_err_t systime_ercd; /*system time error code*/
char ver[128];

/* Initializes pins for r_ether_rx module */
R_ETHER_PinSet_ETHERCO_MII();

/* Get the version of T4 */
strcpy(ver, (char*)R_t4_version.library);

/* start system time */
systime_ercd = R_SYS_TIME_Open();
if (systime_ercd != SYS_TIME_SUCCESS)

while (1);
}

/* start LAN controller */
ercd = lan_open();
if (ercd != E_OK)

while (1)
{

/* Cannot open LAN controller */
I

/* Initialize the TCP/IP */
ercd = tcpudp_open(tcpudp_work);
if (ercd != E_OK)

while (1)

{
/* Cannot open TCP/IP */
};
}

/* start echo server */
echo_srv();

/* end TCP/IP */
tcpudp_close();
lan_close();
R_SYS_TIME_Close();

}/* End of function main() */
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Ethernet

Your source file should look like this:

#include "P_smc_entry.ﬁ"

#include <string.h:
#include "r_t4 itcpip.h”
#include "r_sys_time_rx_if.h"

R e b e S S SRR Lt b
Macro definitions

FEEFXEREFXERERXER LRI ER LRI RER IR ERIF R R IR R ER IR X ER IR X RR LRI R LRI R LRI R RR LRI RRER

/* T4 work memory area size is 4.5 KB,refer to application note R2BANGES1EJ@286 */
#define T4 WORK_SIZE (46@6)

e R e e Y
!

Private global wariables and functions
e e R e e R R 4

static UW tcpudp_work[T4 WORK_SIZE / sizeof(UW) + 1];

FEEEEE L L e b P b e b e Bl L bR e bR el E e el e bl b P P e e L
/

Imported global variables and functicns (from other files)

dkkkkkkkhhkkkkbkkkkkrhkrhkhkhkkkr bk h kb hkkkhhhkkhkhhk bk Rk kkk kR kb hhhhhRhhkdk
extern void echo_srv(void);
extern void R_ETHER_PinSet ETHERC@® MII();
void main(wvoid)
ER  ercd; f*error code*/
sys_time_err_t systime_ercd; /*system time error code®/
char ver[128];

/* Initializes pins for r_ether_rx module */
R_ETHER PinSet ETHERC® MII();

/* Get the wversion of T4 */
strcpy(ver, (char*)}R_t4 version.library);

/* start system time */
systime_ercd = R_SYS_TIME_Open();
if (systime_ercd != 5Y5 TIME SUCCESS)

while (1};
¥
/* start LAN controller */
ercd = lan_cpen();

if (ercd != E_OK)

while (1)
1

b

/* Cannot open LAN controller */

/* Initialize the TCP/IP */
ercd = tcpudp_open(tcpudp_work);
if (ercd !'= E_OK)

while (1)
{

T

/* Cannot open TCP/IP */

¥

/* start echo server */
echo_srv();

/* end TCR/IP */
tcpudp close();
lan_close();

R_SYS _TIME Close();

}/* End of function main() */

Figure 2-26 main.c
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3. Verify Operation
3.1 Marco Definition

1) Right click [Smart_Configurator_Example] in Project Explorer, click [Properties]

File Edit Source R e
Paste

#D€ % Delete

- v rs s ow Remove from Context

- R Source
v = Impor..
& Includes 21 Export...
¥ &2 src Build Project

¥ @ smc_gen Clean Project

= general Refresh
& rbsp Close Project
=] it
fem ’_m Close Unrelated Projects
& r_config
e r_ether 1 Build Targets
= r_pincfg Index
& r_sys_tin Build Configurations
& r.t4.driv Show in Remote Systems view
v gt
Run As
= doc
& lib Debug As
& make Profile As
< Restore from Local History...
MISRA-C
B Console #

) Save build settings report
Smart Configurator (

Me5eeeel12: File ¥ Run C/C++ Code Analysis
Me6eReee2: File  Tuam

MP6000002: File i
MP6oResR2: File  Compare With
MeeeRees2: Code ™ System Explorer
Me30eeee4: File @ Command Prompt

Configure

@Smartl Properties |

>

>

lt+Enter [

Figure 3-1 Open Properties
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2) Under properties window:
a. Click [C/C++ Build] - [Settings]
b. Under [Tool Settings] tab, select [Compiler] = [Source]

Click € button at [Macro definition] window

C.
d. At the pop up window, enter ©__ RX’
e. Click [OK] to close [Enter Value] window
f.  Click [OK] to confirm all settings
| [@f Properties for Smart_Configurato O
type filter test Settings =1 v v

Resource

Configuration:

(b)
) Tool Settings [loolchain Device #* Build Steps

HardwareDebug [ Active ] ~ | | Manage Configurations...
s C/C++ Build
Build Variables

Environment

Build Artifact Binary Parsers @ Ern|* | *

Legging
Settings v B3 Common Include file directories & 5 8 Q‘
Tool Chain Edit: B CPU
| . oo! -hain Bdtter f%% . "§{workspace_loc/${ProjNamel/src/smc_gen/r_bsp}" ~
C/C++ General 23 PIC/PID " " g P . _—
\g - S{workspace_loc:/${ProjName}/src/smc_gen/r_config}
MCU Compiler “S{workspace_loc:/S{ProjMame}/src/smec_gen/r_cmt_nd"
Project References @ Source "S{workspace_loc:/S{ProjMName}/src/smc_gen/r_cmt_rx/src}”
Renesas QF d "S{workspace_loc:/${ProjName}/src/smc_gen/r_ether_nd"
Run/Debug Setti ¥ Obiect "S{workspace_loc/${ProjMame}/src/smc_gen/r_sys_time_nx}"
Hniee UE! ngs E% . ) "S{workspace_loc:/S{ProjMame}/src/smc_gen/r_sys_time_ni/src}"
| Task Repository (22 List "Shwark loc/S{Praji Wsrc/ i dri i
® Optimizati workspace_loc:/${ProjMamel/src/sme_gen/r_t4_driver_n
| (5 Uptimization "S{workspace_loc:/${ProjName}/src/smc_gen/r_td_driver_ni/src}"
@ Qutput "S{workspace_loc:/S{ProjMame}/src/smc_gen/r_t4_nd"
@ MISRA C Rule Check "S{workspace_loc/${ProjMamel/src/smec_gen/r_td_nylib}"
@ Miscellaneous ff%{_wor!cspace_!0c:_a'_%{?roj:l_"-l.ame_}_e‘.src_e'_smc_gen_.-'.ger?era_l}'_'" ¥
| AL
| Enter Value X &
(C) Macro definition

e
D o

Macre definition

G

Invalidates the predefined macro e

£ (f) >

Figure 3-2 Modify Properties
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3.2 Setting on Board and PC
1) Ensure hardware of target board is setup according to Table 3-1 below.

Table 3-1 Setting on Board

Configuration

Function
RSK+ RX65N-2MB RSK+ RX64M
LAN cable ETHERNET socket ETHERNETO socket
MIl Mode J8: Open (do not connect) -
ETOLINKSTA - SW6.5: ON; SW6.6: OFF
ETOMDIO - J3: Pinl1-2
ETOMDC - J4: Pinl1-2
ETOERXD1 - SW6.7: ON; SW6.8: OFF
ETORXCLK - J10: Pinl-2; R48 soldered; R57 not soldered
ETORXER - SW6.9: ON; SW6.10: OFF
ETOTXEN - SW7.1: ON; SW7.2: OFF; SW7.3: OFF
ETOETXDO - SW7.4: ON; SW7.5: OFF; SW7.6: OFF
ETOETXD1 - SW7.7: ON; SW7.8: OFF
ETOCRS - SW7.9: ON; SW7.10: OFF
ETOERXD3 - J11: Pin2-3; SW5.1: ON
ETOERXD?2 - SW5.2: ON; SW5.3: OFF
ETORXDV - SW5.4: ON; SW5.5: OFF
ETOTXER - SW5.6: ON; SW5.7: OFF; SW5.8: OFF
ETOTXCLK - SW5.9: ON; SW5.10: OFF
ETOETXD2 - J13: Pin2-3; SW6.1: ON
ETOETXD3 - J14: Pin2-3; SW6.2: ON
ETOCOL - J12: Pin2-3; SW6.3: ON; SW6.4: OFF
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2) Connect the target board to PC
a. Connect RSK+ RX65N-2MB board to E1/ E2 Lite emulator and connect the E1/ E2 Lite emulator to

PC
b. Use 1 LAN cable (cross or straight) to connect RSK+ RX65N 2MB board to PC
PC
LAN
cable (cross
or straight
gh) [:I RSK+ RX65N 2MB
.‘.. 7 —
[/ _ Ethernet 1P 192.168.03
N Ethernet socket ; (config_tcpudp.c)
IP: 192.168.0.x socket Port

e >|E1 emulator |<

Figure 3-3 Connection between PC and RSK+ RX65N 2MB

3) Set IP address on PC
a. InWindows 10 OS environment, under [Network & Internet] setting,
(a.1) Click [Proxy] to open setup page
(a.2) Ensure that [Manual proxy setup] is set to off.

Settings - O X

& Home Automatic proxy setup

Find a setting pel Use a proxy server for Ethernet or Wi-Fi connections.

These settings don't apply to VPN connections.
I Metwork & Inter netl

Automatically detect settings

& Status @ off
Use setup script

T3 Ethernet ¥ g
@ or

5] ia]-1

=*  Dial-up Script address

% VPN

(S Data usage Save

G e
Manual proxy setup

Use a proxy server for Ethernet or Wi-Fi connections.
These settings don't apply to VPN connections.

Use a proxy server

@ o

Address Port

Use the proxy server except for addresses that start
with the following entries. Use semicolons () to
separate entries.

Figure 3-4 Setting IP address on PC
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b. Under [Network & Internet] setting:
(b.1) Click [Ethernet] to open setup page
(b.2) Click [Change adapter options]
(b.3) In the pop up window, right click the ‘Ethernet’ and select [Properties]

& Settings - ] *
£ Home Ethernet
Find a setting P
E Connected
Network & Intern
& status (b.2 Related settings
(bl) I "3 Ethernet Change adapter options
. % Metwork Connections — O X
% Dial-up
A % < All Control Panel.. » Network Connections ~ U p
% VPN Organize = Disable this network device » = v [
- Eth 3
® Datousace | Mak
@ |ntelir) £t W Disable
& Proxy Status

Diagnose
G Bridge Connections

Create Shortcut
Rena

(b3; G name

G Properties Ié

1 item 1 item selected =

Figure 3-5 Setting IP address on PC

c. Inthe pop up window:
(c.1) Select [Internet Protocol Version 4 (TCP/IPv4)]
(c.2) Click [Properties]

U Etheret 3 Properties X
Networking

Connect using:

@ Intel{R) Ethemet Connection (2) 1215-LM

Configure...
This connection uses the following items:

& Client for Microsoft Metwarks ~

9 File and Printer Sharing for Microsoft Netwarks
(CI.) UHEchD lect-Cahadul

X

e emet Protoco ersio

. Microsoft Networke Adapter Muttiplexor Protocaol

& Microsoft LLDP Protocol Driver

. Intemet Protocol Version 6 (TCP/IPvE) W

> (€2

Install... Uninstall | Properties
Description

Transmission Control Protocol/Intemet Protocol. The defaul
wide area netwark protocol that provides communication
across diverse interconnected networks.

N EE

OK Cancel

Figure 3-6 Setting IP address on PC
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d. Inthe pop up window:
(d.1) Select button for [Use the following IP address] and set the following:
IP address:  192.168.0.100

(192.168.0.x in which x = 1~254 except 3, to avoid conflict with IP address of
the target board)
Subnet mask: 255.255.255.0
(d.2) Select button for [Use the following DNS server address]
(d.3) Click [OK] for confirm the settings for the TCP/IPv4 properties.

Internet Protocol Version 4 (TCP/IPv4) Properties *

General

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

(d 1) (C) Obtain an IP address automatically

(@) Use the following IP address:
IP address: 192 168 . 0 . 100
Subnet mask: 255 ,255 .255 . 0
Default gateway: . . .

(d 2) Obtain DMS server address automatically

se the following DNS server addresses:

Preferred DNS server: l:l

Alternate DNS server: l:l

[ validate settings upon exit (d ) Advanced. ..
Cancel

Figure 3-7 Setting IP address on PC
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4) Enable “Telnet Client” on PC
In Windows 10 OS environment, under [Programs & Features] setting,
a. Click [Turn Windows features on or off] to open setup page
b. Tick the checkbox for [Telnet Client] in the pop up window
¢. Click [OK] to confirm the settings.

4 1 « All Control Panel ltems )l Programs and Features I v O | Search Pro.. P
|
Control Panel Home
[, Windows Features — O X
View installed updates
(@) | ® Tum Windows features on of| TUM Windows features on or off (7]
off To turn a feature on, select its check box. To turn a feature off, clear its check box. A
Install a program from the filled box means that only part of the feature is turned on.
| network ] RIP Listener AL
| [] ' Services for NFS
] Simple Network Management Protocol (SNMP)
[] ' simple TCPIP services (i.e. echo, daytime etc)
SMB 1.0/CIFS File Sharing Support
[ | SMB Direct
(b) Telnet Client I
[ ]~ TFTP Client
[] windows Identity Foundation 3.5
Windows PowerShell 2.0
[[] Windows Process Activation Service
[1 windows Subsystem for Linux (Beta)
1 Windows TIFF IFilter (© vl L
[a] 150 programs installed
Figure 3-8 Enable “Telnet Client” on PC
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Build and Debug Project
1) Build the project, click [Project] = [Build Project]

File Edit Source Refactor Navigate Searchl Project lRenesas Views Run Window Help

# Debug €7 Smart_ Co

[ Project Explorer & | = Bl .

Open Project

Close Project

- = ~
= SN i

v % Smart_Configurator_Example [Ha

¥ Binaries b Build All Ctrl+Alt+B

i Includes Build Configurations >
v 2 src Build Project B Ctrl+B

v = smc_gen Build Working Set & >

Open Synergy Configuration

Figure 3-9 Build Project
2) Debug the code

[Run] — [Debug Configurations...] or the downward arrow by the side of #f icon — [Debug
Configurations...] to open the “Debug Configurations” window

workspace - Smart Configurater - 2 studio

- O
File Edit Mavigate Search Project RenesasViews Run  Window Help
45 Debug [£7 Smart_Configurator_Exarnplel Dek
NrHR - R - RS E S (92#80*%'59""? oD
)@ 1 Smart_Cenfigurator_Examplel Debug & | % 35
[ Project Explorer 52 | 5] 5. ¥ = O LEEL e * JPa.. 32
« (5 Smart Configurator Example [Debug] |__Debug Configurations.. | [
[l Includes Organize Favorites...
2 sre
= Debug
(= trash
custom.bat
= makefile.init
5% Smart_Configurator_Example.scfg
Figure 3-10 Open Debug Configurations Window
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3) Expand [Renesas GDB Hardware Debugging] and click on [Smart_Configurator Example_HardwareDebug].

Click on the [Debugger] tab, click on [Connection Settings] tab and set the following settings:
a. Debug Hardware: Select E1 (RX) or E2 Lite (RX)
Target Device: RSF565NE (For RSK+65N-2MB)
R5F564ML (For RSK+64M)
Main Clock Source: EXTAL
Extal Frequency[MHz]: 24MHz
Permit Clock Source Change On Writing Internal Flash Memory: Yes
Power Target From The Emulator (MAX 200mA): Yes

Poo0o

Debug Configurations

Create, manage, and run configurations

CExX B2~

Nama:(a)art_l:unﬁguratw_&(arnpla HardwareDebug
[E] Main | 5 Debugger J = Startup| [C] Common | & Source
Debug hardward | E1 (RX) | +] Terget Device | RsFsesNE (-] b.

type filter text

[£] C/C++ Application
C/C++ Remote Application
=/ EASE Script

[c] GDB Hardware Debugging GDE Settingd| Connection 59&“"9’ | Debug Tool Settings|
E GDB Simulator Debugging (RHB50) 4 Clock
Java Appl.et Main Clock Source EXTAL  C.
Java Application Edal Frequency[MHz] 4000
B Launch Group Permit Clock Source Change On Writing Internal Flash Yes e
Remeote Java Application Srrerton i =
tg nesas (GDB Hardware Debugging Emulstor (Auto) [1]
L+ * Smart_Configurator_Example HardwareDebug [local] Connection Type Tag m
> [£7] Renesas Simulator Debugging (RX, RLT8) ITag Clock Frequency[MHz] 5.00 i
Fine Baud Rate[Mbps] -
Hot Plug Ne -
4 Power
Power Target From The Emulator (MAX 200mA) Yes f
UPPTy VoTage
a CPU Operating Mode
Register Setting Single Chip -
Mode pin Single-chip mode -
Change startup bank No -
Startup bank Bank 0 -
4 Communication Mode
Mode Debug Mode -
Execute The User Program After Ending The Debugger Mo -
4 Flash
oCoede  FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
i Revert Apply
Filter matched 13 of 15 items
@ [ Debug ] [ Close

Figure 3-11 Debug Configurations Example When Connecting to E1 Emulator
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4) Click on the Startup tab, uncheck “Set breakpoint at: main”
5) Click [Debug] to start debugging.

IE‘ Debug Configurations

Create, manage, and run configurations

OEX ‘ B3~ Name:  Smart_Configurator_Example HardwareDebug
type filter test [ Main | %5 Debugger || Commaon EE/ Source
[ C/C++ Application Initialization Commands =
[£] C/C++ Remote Application DiResetaﬂd Dielay fsecon
=" EASE Script
[£] GDB Hardware Debugging [Tl Halt
[c7 GDE Simulator Debugging (RH850) a
Java Applet

Java Application
= Launch Group
Remeote Java Application

Load image and symbaels
a [t Renesas GDB Hardware Debugging

* Smart_Configurator_Example HardwareDebug [local] filegars o bype Dftck (b ROnconnect Add...
. [c] Renesas Simulator Debugging (RX, RL78) Program Binary [Smart... Image and Symbols 0 Yes
Edit... E
Remove
Move up
Move down

Runtime Options

(4) I [ Set breakpoint at: main I

"I Resume .

Run Comrands

] . Revert Apply
Filter matched 13 of 15 items

@ 5) Do [ ]

Figure 3-12 Remove Breakpoint at Main
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6) ‘Confirm Perspective Switch’ dialog may pop up, click [Yes] to continue.

7) Click  to start project execution

File Edit Source Refactor Navigate Search Project Renesas Views Run Window Help

€]
4 Debug &1 Smart_Configurator_Ex.

v |®vﬁv_n,@‘E§aE R

#F Debug = liv|& ~ = o
v [ Smart_Configurator_Example HardwareDebug [Renesas GDB Hardware Debugging]
~ i Smart_Configurator_Example.x [1]

v o Thread #1 1 (sinale core) (Suspended : Sianal : SIGTRAP:Trace/breaknoint trap)

Figure 3-13 Start Execution

The following are information on how to suspend and stop the program in debug window. Do not execute it how.
1) To suspend the program execution, click suspend button o0

File Edit Source Refactor Navigate Search Project Renesas Views Run Window Help

(8)
# Debug £ Smart_Configurator_Ex:

S ERE ST H-1Y @N

4 Debug liv |62 v = o

v &7 Smart_Configurator_Fxample HardwareDebug [Renesas GDB Hardware Debugging]

Figure 3-14 Suspend Execution

2) To stop the program execution, click disconnect button 10 end debug session.

File Edit Source Refactor Navigate Search Project Renesas Views Run Window Help

(9)
4 Debug ] Smart_Configurator_EBx:

v ERXXEE H-Y Jn

*# Debug = liz|€ v =18

v &7 Smart_Configurator_Example HardwareDebug [Renesas GDB Hardware Debugging]

Figure 3-15 Stop Debug
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3.4 Echo Server Operation

1) Open [Command Prompt] terminal in Windows OS environment
a. Enter command: ‘Ping 192.168.0.3’
b. Reply from target board (192.168.0.3) can be observed. This indicates that the Ethernet connection
between the board and PC is successful.

Figure 3-16 Command Prompt

2) Next, enter command: ‘telnet 192.168.0.3 1024’

EX® Command Prompt - O X

Figure 3-17 Command Prompt
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3) Inthe pop up window [Telnet 192.168.0.3] :
a. Enter any characters and observed the echo back messages

BN Telnet 192.168.0.3 - U X
R

2ttYYUUOO

hheelllloom

Figure 3-18 Telnet 192.168.0.3

3.5 Additional Debugging Assistance Tool (QE)

Renesas has a range of Quick and Effective Tool Solutions (QEs) as development tools for particular applications to
assist and improve efficiency during development. Specific to this example of integrating TCP/IP function, QE for
TCP/IP is recommended as it has several features to assist in debugging application based on TCP/IP function.

Please refer to the following link for more information on QE and the type of supported applications for Renesas IDE:

QE:

https://www.renesas.com/qe

QE for TCP/IP:
https://www.renesas.com/qe-tcpip
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Website and Support

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

e 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 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 LSI 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

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.

1

°

It is 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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