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Introduction

This document describes the procedure to produce the Serial Transfer Demo by using the modules of RX real-time OS
Package., and demonstrates the following FreeRTOS features:

e Task M

anagement

e Interrupt Management

Target Device
RX231 (Product number: R5F52318ADFP)

Target Board
Renesas Starter Kit (RSK) for RX231 (product number: ROK505231C010BR)

RX real-

time OS Package Used

RX231 real-time OS Package v1.00 (ROLANXxxXEJ)

When using this application note with your product, careful evaluation is recommended.

And when

using this application note with other Renesas MCUSs, careful evaluation is recommended after making

modifications to comply with the alternate MCU.
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1. Overview

1.1 Contents of Application Note
This document describes the procedure to perform serial transfer using modules from RX231 real-time OS package.

1.2 Operating Environment
This application note operates in the following environment.

Table 1-1 Operating Environment

Microcontroller RX231 Group

Evaluation board Renesas Starter Kit+ RX231
https://www.renesas.com/en-sg/products/software-tools/boards-and-kits/renesas-starter-kits/renesas-starter-kit-for-rx231.html

IDE e%studio, v5.2.0.020 or later

Toolchain RX Family C/C++ Compiler Package v2.05.00

Emulator Renesas E1

RX real-time OS Package RX231 realtime_OS_pkg v1.00 (ROIANxxxxEJ) (Note 1)

Notes: 1. Operation of this application note has been verified when the modules in the RX real-time OS
Package mentioned above is incorporated. If any of the modules used in this application note are
replaced with a different module, the user must verify the operation.

E

——

Renesas Starter Kit

Development PC

USB to Serial

S

R

Figure 1-1 Sample Operating Environment

See 4.2 for more information.

RO1AN3783ES0100 Rev.1.00 Page 3 of 35
Mar 31, 2017 RENESAS



https://www.renesas.com/en-sg/products/software-tools/boards-and-kits/renesas-starter-kits/renesas-starter-kit-for-rx231.html

RX231 Group Serial Transfer Demo using RX real-time OS Package

1.3 File Structure
This section shows the file structure used in this guideline.

4 | RX231 FreeRTOS_pkg
4 | Demo
> serial_transfer
4 ) RX231_realtime_O5 pkg
. .settings
» | FreeRTOS
 1_bsp
» . r_bsp_rtos
» u r_byteq
» |l r_emit_rtos_mnx
. r_config

» W r_dac_m

Figure 1-2 File Structure

When the ZIP file provided with this guideline is decompressed, a folder with the same name is created and the various
folders and files are created within that folder.

e Demol/serial_transfer: the sample workspace (source files for serial transfer + e’studio project files)
e RX231 realtime_OS_pkg: store all modules of RX real-time OS Package

To make the completed workspace of serial transfer sample, the required modules must be copied from the RX real-
time OS Package to the sample workspace in advance. (See 3.1)
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1.4 Module Structure

This section shows the structure of the modules used by serial transfer sample and a list of those modules.

Application

Driver

BSP

RX FreeRTOS Package Application

Sample Program
(Serial transfer application)

e2 studio
project

CMT Driver
(r_cmt_rtos_rx)

SCI Driver
(r_sci_rx)

RSPI Driver
(r_rspi_rx)

IRQ Driver
(r_irg_rx)

Byte Queue Buffer

(r_byteq)

v v v

v

v

RX FreeRTOS Package

T

Board Support Package
(r_bsp_rtos)

¥

[ Renesas Starter Kit+ RX231

Renesas
El

Figure 1-3 Module Structure

Table 1-2 List of modules

Type Module Folder name Version
RTOS FreeRTOS"" FreeRTOS 9.0.0
BSP Board Support Package (with FreeRTOSTM) r_bsp_rtos 3.40
Device Driver Compare Match Timer (with FreeRTOSTM) r_cmt_rtos_rx 3.00
Device Driver Byte Queue Buffer r_byteq 1.60
Device Driver Serial Communications Interface r_sci_rx 1.80
Device Driver Serial Peripheral Interface r_rspi_rx 1.50
Device Driver Interrupt Controller r_irg_rx 2.00
Application Serial Transfer sample src 1.00
Notes: FreeRTOS is a trademark of Real Time Engineers Ltd.
Please read the FreeRTOS license at: http://www.freertos.org/a00114.html
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2. Acquiring a Development Environment

2.1 Acquire e2 studio
Access the following URL and download the e? studio.

https://www.renesas.com/en-sg/products/software-tools/tools/ide/e2studio.html

This document requires you to use e? studio v5.2.0.020 or later. If the version older than v5.2.0.020 is used, some
functions of the e? studio may not be available. For download, obtain the latest version of the e? studio on the website.

2.2 Acquire a Compiler Package
Access the following URL and download the RX Family C/C++ Compiler Package.

https://www.renesas.com/en-sg/products/software-tools/tools/compiler-assembler/compiler-package-for-rx-family.html

This document requires you to use RX Family C/C++ Compiler v2.05.00

RO1AN3783ES0100 Rev.1.00 Page 6 of 35
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3. Creating Serial Transfer Demo on RX real-time OS Package

3.1 Import necessary modules to sample workspace
Open the serial_transfer directory and run the RXFreeRTOSDemo.bat file

« RX231_FreeRTOS_pkg Demo *> serial_transfer

Name -
settings

src

.cproject

.Debuglinker
HardwareDebuglinker

Jinfo

N B

.project
custom

[~] RXFreeRTOSDemo

o

L serial_transfer Debug

-
L serial_transfer HardwareDebug

Figure 3-1 Running RXFreeRTOSDemo.bat
The description and usage of this batch file are mentioned inside it (open with notepad to read its code)

Prior to- import-the workspace to-e2studio, -this- file must -be-executed  from
the command line to copy-all required modules of BX Driver- FreeRTOS
packages to the workspace.

Below-is the list of modules will be copied:

1. FreeRT0S

2. r_bap - Board Support- Package  {(3tub directory)

3. r_bap rtos - Board Support Package with FreeRIQS

4. r cmt rtos rx - Compare Match Timer with FreeRIOS

3. r_sci_rx - 5CI Controller

6. r_rapi rx - R5PI Controller

7. r_irg rx - IRQ Controller

8. r_byteq - Functions for using-byte gqueues/circular buffers

9. r config (copy only necessary-files which are used for all modules above)

Figure 3-2 Description of RXFreeRTOSDemo.bat

After running is done, all necessary files/folders for the sample application are copied to the workspace and ready to use.

.settings
. FreeRTOS

| rbsp

r_bsp_rtos
. r_byteg
. r_cmt_rtos_rx

r_config

. or_irg_m

. r_rspi_rk

r_sci_mx

. st

|7 .cproject
.Debuglinker

|| HardwareDebuglinker
[ ] .info

] .project

custom.bat
RXFreeRTOSDemo.bat
|| serial_transfer Debug.launch

| serial_transfer HardwareDebug.launch

Figure 3-3 File structure after running RXFreeRTOSDemo.bat
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3.2 Import workspace to e’studio
This section describes how to import the sample workspace to e?studio.
1. Start the e2studio.
2. Enter an arbitrary workspace folder in the displayed dialog box and click [OK].

a2 e |

Select a workspace

2 studio stores your projects in a folder called @ worksgace,
Choose a workspace folder to use for this session.

Works || Chworkspacd I ] Enter a workspace
AT -
T ad folder.

| Use this as the default and do not ask egein

| ok JH—esme=—F{— Click [OK].

Figure 3-4 Select workspace

3. When the following window is displayed, click [Workbench].

— Click [Workbench]

Figure 3-5 Start workbench
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4. Click [File]--[Import] to import an existing project.

m Edit Source Refactor Navigate Search Project Renesas’

MNew

Open File...

Close

Close All

Save
Save As...
Save All
Revert

Move...
Rename...
= | Refresh

Convert Line Delimiters To
Print...

Switch Workspace
Restart

g Export.

Properties

Alt+Shift+N »

Ctrl+W

Ctrl+Shift+W

Ctrl+5S

Ctrl+Shift+5

F2

F5

Ctrl+P

Alt+Enter

Figure 3-6

5. In the following window, select [Existing Projects into Workspace], then click [Next].

Import project

r Import

Select

Create new projects from an archive file or directory.

e

A

=

Select an import source:

type filter text

4 = General
‘@ Archive File
[« CMSIS Pack

Tas Convert CCRX to GMURX Project

D5-5 KPIT GMUARM-RZ/NOME Project
=% Existing Projects into Workspace |

L File Systemn
ﬁ} HEW Project

[T Preferences

TaF Renesas Commaon Project File
4 [ C/C++

[E] C/C++ Executable

=¥ /4 Drniect Settinns

& Impeort KPIT GMUARM Project to GCC ARM Embedded

=3 Rename & Import Existing C/C++ Project into Workspace

Figure 3-7 Import existing projects into workspace
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6. In the next window, choose [Select root directory], then click [Browse...]. When the “Browse For Folder”
window appears, select the ./Demo/serial_transfer folder and click [OK].

Import | | (=l | 2 |
Import Projects
Select a directory to search for existing Eclipse projects.
] 2 <
— =
@ Select root directory: | D:'\WorkspaceWorking\R¥231_FreeRTOS_pl -
(71 Select archive file: FE—
[l | il
Erojects: Browse For Folder ]
i serial) Select root directory of the projects to impart I elect All
eselect All
| 4 | Rx231_FreeRTOS5 pkg -
" 4 | Demo
| 3 ™l . - 12 £
[l 4| || serial_transfer|
| = . settings
r [= . FreeRTOS -
1 bsp
Options L r_bsp_rtos
i D el = L r_emt_rtos_rx
Copy prg . r_config
[ Hide pro b B rira o -
Working sets Folder: serial_transfer 4
[C] Add pro
Warking 5o Make Mew Folder ] [ Ok, ] [ Cancel lect...
@ Next > Finish | [ Cancel
Figure 3-8 Select the serial transfer sample
RO1AN3783ES0100 Rev.1.00 Page 10 of 35
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7. Now, the serial_transfer workspace is detected. Click [Finish] to finish the importing.

Import Projects
Select a directory to search for existing Eclipse projects.

U

@) Select root directory:  D\Workspace\Working'\RX231_FreeRTOS pl + . Browse..

(71 Select archive file: Browse...

Projects:

serial_transfer (D:\Workspaceh\Working\RX231_FreeRTOS5_pkg\Den [ Select All

Deselect All

Refresh

4 | m b

Opticns

[] Search for nested projects

Copy projects into workspace

[ Hide projects that already exist in the workspace

Working sets
[] Add project to working sets

Warking sets: Select...

@ T T
Figure 3-9 Finish importing
RO1AN3783ES0100 Rev.1.00 Page 11 of 35
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8. The project is imported successfully; however, some folders copied in 3.1 (by running the batch file) are
currently excluded from build. To include these folders, right-click on them, then click [Exclude from

build...].
[ Project Explorer 52 = Q:H ¢ =~ — O resetprg.c
4 é:f? serial_transfer [HardwareDebug] - 39
s f;_b Binaries . . 40 -
- &l Includes 1. Right-click here 41
» |22 FreeRTOS Mew »
> |[z= HardwareDebug Go Into
> |2 r_bsp
> |[= r_bsp_rtos = Copy Ctrl+C
- |l=- r_byteq Paste Ctrl+V
4= r_crnt_.rtos_rx B Delete Delete
> |7 r_config
= g Rermnove from Context Ctrl+Alt+Shift+Down
s |22 T_Ispi_rX Source »
> | r_sci_n Mowve...
> | ste Rename... F2
custom.bat
= makefile.init = Import.
RXFreeRTOSDemo.bat | .. Export..
|=| serial_transfer Debug.la
|Z| serial_transfer Hardwar| & | Refresh =
Index r
Make Targets J
Resource Configurations »
Build Selected File(s) Ctrl+5Shift+ £
Clean Selected File(s) Ctrl+)
2. Click here Exclude from build... |
Compare With L
Restore from Local History...
Renesas Quick Settings Alt+Q)
g}‘ Run C/C++ Code Analysis
Team »
T T T T T U T I TS e P E TS ETT
Figure 3-10 Finish importing
RO1AN3783ES0100 Rev.1.00 Page 12 of 35
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9. When the next window appears, click [Deselect All], make sure the [Release] and [HardwareDebug] are
unchecked, and then click [OK].

I Exciuae e b_@&u“

Exclude object(s) from build in the fellowing configurations

[] Releaze
[ HardwareDebug

2

OK

Figure 3-11 Deselect Exclude from Build option

RO1AN3783ES0100 Rev.1.00 Page 13 of 35
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3.3 Modification Configuration

3.3.1 Include paths

This section describes how to add the necessary include paths (the paths to header files and standard libraries) into the

project.

1. Right-click on the project, choose [Renesas Tool Settings].

a |5 serial_transfer [HardwareDe

> [l Includes

» [ FreeRTOS

» 2 r_bsp

- 2 r_bsp_rtos

- 2 r_emt_rtos_rx

> 2 r_config

s 2 rirg_m

s 2 r_repi_m

s 2 or_sci_rx

- 2 sre

custorn.bat

RXFreeRTOSDemo.bat
serial_transfer Debug.laung

[E] [ m

zerial_transfer HardwareDe

fﬁﬁ

REMOVE TIOIM \_ONTEXT
Source
Mowve...

Rename...

Import...
Export...

Build Project

Clean Project

Refresh

Close Project

Close Unrelated Projects

Make Targets
Index

Build Configurations

Exclude from build...

Run As

Debug As

Profile As

Compare With

Restore from Local History...
Renesas Quick Settings

LM+ AT+ 3NITT+ L'own IFdE

b Enii

fing
F2 fing
fing
fine
fine
fine

fing
fing
s
por
d =i

Alt+3

Renesas Tool Settings

Al+T |

BE¥F &

Save build settings report
Run C/C++ Code Analysis
Team

Systermn Explorer

Command Prompt

Figure 3-12 Open Renesas Tool Settings

RO1AN3783ES0100 Rev.1.00
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2. In the following window, click [C/C++ Build]--[Settings]--[Tool Settings]——[CompiIer]——[Source]--[@] to
include new path to the project.

E‘ Properties for network_echo_server

| type filter text

Settings

[» Resource
Builders

1. Ot

Build Variables
Change Teolchain Vers

Cenfiguration: lHaIdwaleDehug [ Active ]

vl [ Manage Configurations...

Dependency Scan 3 I

) Tool Settings I 4 Build Steps |

Build Artifact | Binary Parsers | & Error Parsersl

Device
Environment
Logging
2
Tool Chain Editor
[» CfC++ General
Project References
Run/Debug Settings
[» Task Repository

4 35 Compiler
2 souc]
Object
3 List
b (# Optimize
(# Miscellaneous
(2 User
v CPU
(2 PIC/PID

(5 MISRA C Rule Check

4 B33 Assembler
@ Source
b (E Object
(2 List
(# Miscellaneous
(2 User
4 B3 Linker
(2 Input
B List
b (2 Optimize
B @ Section
(2 User
(# Subcommand file
P @ Output
(& Miscellaneous
a4 B3 Standard Library
# Mode
@ Contents
(2 Object
B @ Optimize
(# Miscellaneous
(2 User
4 B3 Converter
2 Output
2 Miscellaneous
@ User
a B33 RTOS Coenfigurator
@ User

Include file directories

"HTCINSTALLYinclude"

5[ela &5 &

Preinclude files

€80 8 3 &

Defines

€8 8 7 &

Invalidates the predefined macro

€0 8 3 &

File inline path

ERARERAIRY

[ Restore Defaults ] ’ Apply l

| ok

|

Cancel ]

Figure 3-13

Include new path

RO1AN3783ES0100 Rev.1.00
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3. In “Add directory path” window, click [Workspace...]. In “Folder selection” window, select the directory to
include, and then click [OK].

e s oo A =

Directory:

’ File system... ]

Select one or more Workspace Folders

a =5 serial_transfer

[ = .settings

4 = FreeRTOS
= = License
2= ref
4 = Source

2 I B |E= include | I
[ portable

[» =~ user
= r_bsp
= r_bsp_rtos
= r_cmt_rtos_rx
= r_config
== r_irg_rx
== r_rspi_rx
=% r_sci_mnx

Figure 3-14 Select directory to include

In this application, those folders need to be included into the project:
= FreeRTOS/Source/include

FreeRTOS/Source/portable/Renesas/RX600v2

FreeRTOS/user

r_bsp_rtos

r_byteq

r_cmt_rtos_rx

r_cmt_rtos_rx/src

r_config

r_irg_rx

r_rspi_rx

r_rspi_rx/src

r_sci_rx

r_sci_rx/src

src

RO1AN3783ES0100 Rev.1.00 Page 16 of 35
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In general, the following paths are required to add for each module:
= r_module/
= r_module/src
= r_module/inc

4. After all necessary folders are included; the result is same with Figure 3-15. Click [Apply] button to make all
changes take effect. Then, click [OK].

ﬁmwﬁes — [ -

type filter text Settings

[> Resource
Builders
4 C/C++ Build
Build Variables
Change Toolchain Vers

Configuration: [HardwareDebug. [ Active ] VI [Ma.nag.e Configurations...

Dependency Scan &) Tool Settings | 44 Build Steps | Build Artifact | Binary Parsers | @ Error Parsersl

€8 E 0P

Device

4 5 Compiler
[ |f% Source |
(25 Object
(25 List

Envircnment Include file directories

Logging
Settings
Teol Chain Editor

"S{workspace_loc:/S{ProjName}/r_sci_ny/src}”
"${workspace_loc:/${ProjName}/r_rspi_n/src}”
"${workspace_loc/S{ProjName}/r_byteq}”

[ C/C++ General
Project References
Run/Debug Settings

|- Task Repository

> (22 Optimize
(22 Miscellaneous
(25 User
> (& CPU
(5 PIC/PID
@ MISRA C Rule Check
4 13y Assembler
(22 Source
i (22 Object
(25 List
@ Miscellaneous
@ User
4 B3y Linker
(2 Input
(25 List
I» @ Optimize
3 @ Section
@ User
(2 Subcommand file
i (2 Output
(# Miscellaneous
4 B Standard Library
@ Mode
@ Contents
(22 Object
i (22 Optimize
(# Miscellaneous
@ User
4 13 Converter
@ Cutput
(22 Miscellaneous
(5 User
4 B33 RTOS Configurator
@ User

"S{workspace_loc:/S{ProjName}/r_config}”
"S{workspace_loc:/S{ProjName}/FreeRTO5/ Source/portable/Renes
"${workspace_loc:/${ProjName}/FreeRTOS user}” -
< | T | 3

ZRARER ARG

Preinclude files

88 8 5l &
I

s ERARCRIN

Invalidates the predefined macro

s ERARCRIN

File inline path

Restore Defaults

ok |

Figure 3-15

Finish including paths

RO1AN3783ES0100 Rev.1.00
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5. In Project Explorer, make sure all necessary folders are included successfully as Figure 3-16.

[{5 Project Explorer &2 = <},=="{>| e =~ — O

4 {35 serial_transfer [HardwareDebug] -
5 i@? Binaries
4 [a Includes
s @ C:/Program Files (x86)/Renesas/RX/2_5_0/include
1= serial_transfer/FreeRTOS/Source/include
1=l serial_transfer/FreeRTOS/Source/portable/Renesas/R¥G00
1= serial_transfer/FreeRTOS/user
@ serial_transfer/r_bsp_rtos
1= serial_transfer/r_byteq
'@ serial_transfer/r_cmt_rtos_nc
@ serial_transfer/r_cmt_rtos_ngsrc
@ serial_transfer/r_config
@ serial_transfer/r_irq_re
'@ serial_transfer/r_rspi_rx
@ serial_transfer/r_rspi_re/src
@ serial_transfer/r_sci_nc
@ serial_transfer/r_sci_ng/src
1=l serial_transfer/src
. 2 FreeRTOS
: 2 r_bsp
- 2 r_bsp_rtos
2 r_byteq
- 2 r_emt_rtos_rx
» [ r_config
- 2 r_irg_m
a 2 r_rspi_m

m

Figure 3-16 Result after including paths

RO1AN3783ES0100 Rev.1.00 Page 18 of 35
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3.4 Modify source code
In\r_config\r_irg_rx_config.h do the following modifications:

1. IRQ enabling and port assignments for SW1

#define IRQ_CFG_USE_IRQ1 (1)
#if IRQ_CFG_USE_IRQ1 ==

#tdefine IRQ_PORT_IRQ1l (PORT3)
#tdefine IRQ PORT_BIT_IRQ1 (IRQ _BIT1)
ttendif

2. IRQ enabling and port assignments for SW2

#define IRQ CFG_USE_IRQ4 (1)
#if IRQ_CFG_USE_IRQ4 ==

#define IRQ_PORT_IRQ4 (PORT3)
#define IRQ_PORT_BIT_IRQ4 (IRQ_BIT4)
#endif

In\r_config\ r_sci_rx_config.h do the following modifications:

1. Enable driver support for channel 5

#define SCI_CFG_CH5_INCLUDED (1)

After finish all modifications, the workspace is now completed and ready to build/ debug.

RO1AN3783ES0100 Rev.1.00
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4. Verify Operation
4.1

Build the Serial Transfer Demo on RX real-time OS Package

1. Select the project, and then click [Project]--[Build Project] (or click [%] in the menu bar)

. CfC++ - zenal_transfer/r_confi rx_config.h - e2 studi

File Edit Source Refactor Navlgate Search | Project | RenesasViews Run Window Help
B SR A Y| oren P
B Close Project
(Lo Project Explarer 3 = Open Synergy Configuration
IA 5‘5 serial_transfer [HardwareDehug]I
- #,E ERERES |szg  Build All Ctrl+B
> [ap) Includes Build Configurations r
> (= FreeRTOS 2 Build Project
> & HardwareDebug Build Working Set y
> 2= r_bsp
> = r_bsp_rtos Clean...
> 2= r_byteq Build Automatically
s = r_cmit_rtos_ne
4 G= 1_config Make Target »
: % FreeRTOSConfig.h Renesas Tool Settings Alt+T
» r_bsp_config.h ) )
R k Sett Alt
. [8 r byteq_config.h enesas Quic |ngs- +0
. [R r_cmt_n_config.h Update All Dependencies Alt+D
s E@ r_irg_rx_config.h C/C++ Index N
s E@ r_rspi_r¢_config.h
s @ r_sci_rx_config.h Properties
4 G rirg_mx | 100 #ded

Figure 4-1 Build project

2. Wait until “Build complete” is displayed on the Console panel, the build will have completed.

Problerns acks B Console &3 Properties Vemory Usage Stack Analysis

CDT Build Console [senal_transfer]

27 Bwe
28: Bwe
29 awe
3@: axg
31 B
32 Bwg
33 Bwe
34: axg
35: Bwe

Converting the DWARF information....
Constructing the ocutput ELF image..
Saving the ELF ocutput file serial transfer X

I'Euild complete. 'I

13:38:28 Build Finished. @ errors, ® warnings. (took 13s5.225ms)

Figure 4-2 Build complete
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4.2 Prepare for Debugging

4.2.1 Prepare Environment
The hardware and software requirements are shown in below tables.

Table 4-1 Hardware requirements

No. Device Supplementary Information

1 Development PC PC used to build/download project to board
2 Renesas Starter Kit+ RX231  (See the configuration on 1.2)

3 Renesas E1 Emulator

4 USB Cable (Type A to mini B) Connect to USB to Serial port

Table 4-2 Software requirements

No. Software Ver. Homepage Purpose
1 Tera Term 4.83 ttssh2.osdn.jp/index.html.en Used for terminal emulation
application

The operating environment is set up as below figure.

Renesas Starter Kit

‘<j:|

Development PC

USB to Serial

[ a4

Figure 4-3 Operating Environment
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4.2.2 Set Up the Evaluation Board
The setup configuration on RSK+RX231 board to operate this application is shown below:

1. Prepare the board by jumping MOSIA to MISOA depending on the target board (Connect expansion header J3
pin 13 to J3 pin 14).

CAN Connector Reset Switch Pmod Connector

I

Apphrahon Board Interf'ace
= USB to Serial Port

5VDC In

E1 Connector

User LEDs

USB2.0 FS
(USBO Host)

on)

O

o

=1

o
=
=

(1]

- I
@

USB2.0FS
USBO Function)

p "
(O <4 454] 441 44444 e 44 3u 9 i Py L
Application Board Interface r

™ Jk3

Capacitive Touch Interface Potentiometer User Switches

* This board is prototype version.

Figure 4-4 RSK+RX231 Board Configuration
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423  Setup PC

For this demo the RSK+RX231 serial to USB Virtual COM Interface is used. A PC running a terminal emulation
application, such as "Tera Term”, is required for user input and output.

1. Open Tera term v4.83, and choose USM to serial port connected to RSK board.

Y1 Tera Term - [disconnected] VT =

File Edit 54 Tera Term: New connection

Ll

TCPHP myhost.example.com

History
Telnet

55H S55H2
Other

22

UNSPEC

@ Serial Port: | COM8: RSK USB Serial Port (COM8)  ~|

[ oK l | Cancel | | Help |

Figure 4-5 Tera Term Serial Port Select
2. Select [Setup]--[Serial port].

==

File Edit || Setup | Control Window Help

Terminal...
Window...
Font...
Keyboard...

Serial port...

Proxy...

S5H...

55H Authentication...
55H Forwarding...
55H KeyGenerator...
TCR/IP...

General...

Additional settings...

Figure 4-6 Open Serial Port Setting Window
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3. Configure the terminal serial settings to match the settings in this sample application:

= 115200 baud rate
= 8hbitdata
= No parity
= No flow control

Port:

Baud rate:

Data:

Parity:

Stop:

Flows control;

Transmit delay
1] msecichar mseciline
Figure 4-7 Serial Port Settings
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4.3 Debug the Project
Use the following procedure to start debugging the project.

1. Connect the development PC to the E1 emulator with a USB cable.
2. Connect the evaluation board to the adapter and turn on the power.

3. Click [Debug Configurations] in the e? studio “Run” menu.

Project | Run | Window Hep

jag"?. Run Cerl+F11 P-vge
% Debug F11
3
Aun History 3
Run As 3
Run Configurations...
Delbrug History 3
Debug As .
Debug Configurations... Click here.
Toggle Breakpoint Cerl+5hift+B
Toggle Method Breskpoint
Taggle Watchpaink
‘W, Skip All Breskpoints
i Remove All Breakpoints
Breakpaint Types k
@, Exemal Tools [

Figure 4-8 Open debug configuration

4. Click in order [Renesas GDB Hardware Debugging]--[serial_transfer HardwareDebug]--[Debugger]--
[Connection Setting]. Change [EXTAL frequency] to 8.0000 and [Power target from the emulator] to No
(Note 1). Then, click [Apply].

\e? Debug Configurations
([
|| Create,

ge, and run config

CRX B3~
type filter text
4 [T Renesas GDB Hardware Debugging =
Demo HardwareDebug
gpio_demo_rskndfidm Hardwarel
Ipc_demo_rsknd13 HardwareDek

Namj serial_transfer HardwareDebug

Ma\1 %5 Debugger :lb Startupw B Commorﬂ Hp Source}
Debug hardware: Target Device:  RSF52318 E I
=

| GDB Settings| Connection Settings [Debug Tool Settings |

mpc_demo_rskndidm Hardwarel 4 Clock 3
MPC_RXB5M_TestProgram Hardw Main Clock Source EXTAL 2
rspi_demo_rskn31 HardwareDel Extal Frequency(MHz] < 8.0000
R231 FIT_FreeRTOS HardwareD Permit Clock Source Change On Writing Internal Flash Memory — Ves M
RX231_FIT_FreeRTOS HardwareD 4 Connection with Target Board
RX231_FIT_FreeRTOS HardwareD Ermulator {Auto) =
RX231_realtime_05_pkg Hardwar| Connection Type Fine A
RXG4M_FIT_FreeRTOS Hardwarel ITag Clock Frequency[MHz] 165 -
-*| s12AD_demo_rsknd5n Hardware Fine Baud Rate[Mbps] 2,00 -
7 |c ] serial_transfer HardwareDEbugl Hot Plug Mo i
. serialtransfer_demo_rskr231_Fre 5 4 Power
Test Program HardwareDebug Power Target From The Emulator (MAX 200ma) 5 2
User_App3 HardwareDebug Supply Voltage 3.3V 2
4 E nesas Simulator Debugging (RX, R 4 CPU Operating Mode
Deme Debug Register Setting Single Chip =2
RX231_FIT_FreeRTOS Debug Maode pin Single-chip mode -
RX231_FIT_FreeRTOS Debug 4 Communication Mode
RX231_FIT_FreeRTQS Debug Mode Debug Mode 2
s12AD_demo_rsknd3n Debug Execute The User Program After Ending The Debugger No = -
serial_transfer Debug ™ B
< | [l | r
Revert Apph
Filter matched 33 of 35 items [ Ree )\ pely |
® [ Debug ] [ Close ]

Figure 4-9 Configure Debugger Connection Settings

Note 1: The setting is used in case of using external power supply. Select Yes when using power target from the

emulator.
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5. Click [Startup] and uncheck the option [Set breakpoint at]. Then, click [Apply] and [Debug] to start debugging.

' 'e?| Debug Configurations

. L
I:E] x‘ E 3~ Name: serial_transfer HardwareDebug 1

type filter text Main [ Debugger| b Startup - [&~ Source] =] ;ommoﬂ

inch Group o [~ Reset and Delay (seconds): | 3 i
1esas GDB Hardware Debugging [ Hakt
a

Demo HardwareDebug
gpio_demo_rsknddm HardwareDebug -
Ipc_demo_rskrd13 HardwareDebug
mpc_demo_rsknddm HardwareDebug
MPC_RX65MN_TestProgram HardwareDebug
RX231_FIT_FreeRTOS HardwareDebug Load image and symbols
RX231_FIT_FreeRTOS HardwareDebug 3
RXZ3L_FIT_FreeRTOS HardwareDebug Filename Load type Offset (hex)  On connect
RX231_realtime_05_pkg HardwareDebug Program Binary [serial_... Image and Symbols Yes
RXG4M_FIT_FreeRTOS HardwareDebug S
s12AD_demo_rskrdi5n HardwareDebug
serial_transfer HardwareDebug
serialtransfer_demo_rskr231_FreeRTOS Hare L
Test_Program HardwareDebug 1
User_App3 HardwareDebug Mizadin
1esas Simulator Debugging (RX, RL78)
Demo Debug Runtime Options
RA331_FIT_FreeRTOS Debug ) [] Set program counter at (hex):
RX231_FIT_FreeRTOS Debug
RX231_FIT_FreeRTOS Debug
s12AD_demao_rskndiSn Debug "] Resurme

serial_transfer Debug i

4 1 3 5
Filter matched 32 of 34 items [ Rever || Apply |

Add...

m

Remove

Move up

main

@ 4[ Debug  J|[ cClose |

Figure 4-10 Configure Startup and Start Debugging

6. When the load module downloads to board completely, a Debug perspective opens. Click [IJH-] on the toolbar
to run the application.

Debug - serial_transfer/r_bsp_rtos/board/rskn231/s ¢ - e2 studi
9 prg

File Edit Source Refactor Mavigate 5earch Project RenesasViews Run  Window Help
O s-8-dafpliasae 5= D8 HAOE-0-QEE Y -0 G

45 Debug 32 Rl ME RS v= 8
4 [c7] serial_transfer HardwareDebug [Renesas 5DB Hardware Debugging]
4 (% serial_transferx [1]
a4 o Thread #1 1 (single core) (Suspended: Signal : SIGTRAP: Trace/breakpoint trap)
|= PowerON_Reset PC(] at resetprg.c:141 0xfff8404c |
p| Ci/Renesas/e2_studio/DebugComp/mx-elf-gdb -mx-force-v2 --m-force-64bit-double (7.8.2)
s GDB server

Figure 4-11 Configure Startup and Start Debugging
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4.4 Verify Operation of the Serial Transfer

4.4.1 Output String of SCI Version (Task #1)

1. Upon debugging, the device will perform task #1 which is to output the information string of SCI version using
SCI driver to PC. The output will be displayed in Tera Term (normal priority).

' COMBS:115200baud - Tera Term VT - i — & _‘ | o= |

File Edit Setup Control Window Help

Figure 4-12 Task #1

4.4.2 Output String of RSPI Version (Task #2)

1. Press SW1 in order to activate Task #2 which is to perform task#1 as well as output the information string of
RSPI version using SCI driver. The output will be displayed in Tera Term (normal priority).

2. Task #2 can be confirmed with LED1 ON.
3. LED3 will turn ON when jumping MOSIA to MISOA to connect expansion header J3 pin 13 to J3 pin 14.

File Edit Setup Control Window Help

ISCIvl.2H
SClvl .88
SCluvl B0
SCIvl B0
SCIvl . B0
SCIvl .80
SClvl .88
SCluvl B0
SCIvl .80
SCIvl . B0
SCIvl .80
SClvl .88
SClvl .80
SPIvl. 5@
SCIvl . B0
SPIvl. .58
SClvl .88
SPIvl. 5@
SCIvl .80
SPIvl. 58
n

Figure 4-13 Task #2
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4.4.3 Retransmission of Character Back to Terminal (Task #3)
1. Press SW2 to switch to Task #3 with higher priority.

2. Any key type on the terminal will be received by the SCI driver, and then this application will retransmit the
character back to the terminal. Example: input string “Hello”.

3. Task #3 can be confirmed with LED2 ON.

'\ COMBS:115200baud - Tera Term VT - ‘ E=res X

File Edit 5Setup Control Window Help

Figure 4-14 Task #3
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4.5 Renesas Debug Virtual Console

Renesas Debug Virtual Console function of RX MCUs can input and output arbitrary characters by utilizing the
standard 1/0 functions (printf/scanf) via the on-chip emulator. In this demo, the Renesas debug virtual console is
utilized to display which task is currently running. The following steps show the method to open Renesas Debug Virtual
Console:

1. On the Debug Perspective, click on [Open Console].

2. Select the Renesas Debug Virtual Console to view which task is running.

= Sefvdonm  BNERE RS @00 RrEp g vS i N el B Bk 45 Debug *H Code Generator
% Debug 2 (v QBT REN[B(D VS0 o aribles B - : : §0[% ®|g=-ao
v ) serial transfer HardwareDebug [Renesas GDB Hardware Debugging] Name Type Valuz

v @ serial_transferx [1]
v Thread #1 1 (single core) (Suspended : Signal : SIGTRAR:Trace/breakpaint rag)
= PowerON_Reset PO) at resetpra.c141 OxfffA0e0
wi CfRenesasfe? studio/DebugComp/nd ¢lf gdb- rw force v2 -t force 64t doubic (7.8.2)
wi (D0 server

5% Ouline 17 - vEhEYox T
" 9 hclibh Ly
# BSP DECLARE STACK

o platiormn

o freertos usr_funch

# PSWinit

1 resetpry.c 1

0 immm

-§if BSP CFG USER WHEM START CALLBACK POST INITC EMARLED
BSP CFG USER WARM START POST C FUNCTION():
fandif

& FPSW_init
£ _INIT_JOLBfvoid) : vo

138 tEEB40YL

132 FEER4N95

195 fEFA4NG9 han remiste anenil:

W

B Comsole 17 Tasks. sl Cument Consumption 2 Renesas Coverage I Memory Usage (* Performance Analysis (% Profile 7 Real-fime Chart % Trace () Visual Fypressinn [ ARM CoreSight [TM Live Trace . W Smart Browser . Problems. 03 Tyecutables € Consale = :1

BA o B IFE B
serial ransfer HardwareDlebug [Renesas GDB Hardware Debugging] C:/Renesasfed studio,/DebugComp/ne-elf-gdh -mi-force-v2 --ne-force-64bit-doutie (7.8.2) 2
i in 2 C/C++ Build Conzole
e GPLy3+: GND GPL ve enses/gpl.hitnl> I

3 is free software: you are free to cha I o Now Console View

Te 15 NO WARRL to the extent permitted by law. Type "show copying”

"show warran for details.

was configured as "--host-iefé-po-mingwil --target-rx-slf”. v

4 b

Figure 4-15 Selecting Renesas Debug Virtual Console

B Console 1 & Tasks il Cument Constmption * Renesas Coverage I Memory Usage  Performance Analysis (2 Profile 7 Real-time Chant & Trace () Visual Dxpression £ ARM CoreSight ITM Live Trace _ & Smart Browser o Problems (3 Executables © Comsole = =
Xk #B-~
Fims '.Jeuu;_;_‘,’-lu.'dl Conscle

Figure 4-16 Renesas Debug Virtual Console

RO1AN3783ES0100 Rev.1.00 Page 29 of 35
Mar 31, 2017 RENESAS




RX231 Group

Serial Transfer Demo using RX real-time OS Package

5. Serial Transfer Specification
5.1 Files
Table 5-1 Main Program Files

Folder Name File name

Description

src main.c

Main task

SerialTransfer_Demo.c

Serial Transfer application

SerialTransfer_Demo.h

Serial Transfer header file

5.2 Modules

The following table lists the modules in the main program.

Table 5-2 Main Program Modules

File Name Module name

Description

main.c main

Main processing for the main program.
Initializes the FIT modules; create task#1 of
Serial Transfer

SerialTransfer_Demo.c serial_demo_taskl

Normal priority, output the information string of
SCI version using SCI driver.

serial_demo_task?2

Same priority of task#1, simulates a full-
duplex transfer (simultaneous transmit and
receive) by routing the Master output data to
the Master input data with a jumper wire. Data
received is tested to confirm that it matches
the data sent. Output the information string of
RSPI version using SCI driver.

serial_demo_task3

Higher priority than other tasks, support echo
mode; any key typed on the terminal will be
received by the SCI driver, and then this
application will retransmit the character back
to the terminal.
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53 Flowcharts

This section shows the flowcharts for the modules in main program.

5.3.1 main

This is the main task and is created in the “Processing_Before_Start_Kernel” routine of “freertos_usr_func.c”.
It initializes the drivers and create task#1 of Serial Transfer.

serial_demo_config()

Perform minimal hardware initialization
processing in order to use the user program
(SCI, RSPI, IRQ), create task#1

v

vTaskDelete(NULL)

Delete the task itself

v

Figure 5-1 Flowchart of main

RO1AN3783ES0100 Rev.1.00
Mar 31, 2017

Re Page 31 of 35
KENESAS




RX231 Group Serial Transfer Demo using RX real-time OS Package

5.3.2 serial_demo_taskl

Output to the Renesas Virtual

printf("Task 1 is running \r\n")
Debug Console window.

dooj sAmuyul

v

sci_rx231_init_ports()

Initialize the I/O port pins for
communication on this SCI

channel
v
R_SCI_GetVersion() Get module software version
using the API function provided.
v
R_SCI_Send() ) .
Send the version string out
through the serial port to the
vTaskDelay() Delay 1000ms

Figure 5-2 Flowchart of serial_demo_taskl
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5.3.3 serial_demo_task2

g_h »
3.
< .
@ printf("Task 2 is running \r\n") Output to the Rengsas Virtual
S Debug Console window.
©
rspi_231_init_ports () Initialize 1/0 port pins for use
with the RSPI peripheral
v
R_RSPI_Open () Open the RSPI channel using
the API function
v
) Start the full-duplex
R_RSPI_WriteRead () (simultaneous transmit and
receive) transfer using the API
function.
- * Check that contents of read
verify_data () destination buffer match the
transmit buffer.
# Set LED3 ON if correct.
R_RSPI_GetVersion () Get module software version
using the API function provided.
R_SCI_Send() . .
Send the version string out
through the serial port to the
vTaskDelay() Delay 1000ms

l
&G

Figure 5-3 Flowchart of serial_demo_task2
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5.34 serial_demo_task3

v

Output to the Renesas Virtual

printf("Task 3 is running. Waiting )
Debug Console window.

key press \r\n")

dooj sAmuyul

v

sci_rx231_init_ports()

Initialize the 1/O port pins for
communication on this SCI

channel

v

R_SCI_Receive () Read next character from the
e serial port receive queue.
v
Ret = SCI_ERR_INSUFFICIEN? DAT
Else
R_SCI_Send() Echo 1 character of the received
data back to the sender.
taskYIELD() Allow another task to execute

Figure 5-4 Flowchart of serial_demo_task3
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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 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.
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Notice

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.

Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes 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, drawing, chart, program, algorithm, application

examples.

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

You shall not alter, modify, copy, or otherwise misappropriate 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, copy or otherwise misappropriation of Renesas Electronics products.

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; and 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.

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

implantations etc.), or may cause serious property damages (space and 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 third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas

Electronics.

When using the 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 radiation

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out of the use of Renesas Electronics products beyond such specified

ranges.

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. Further, Renesas Electronics products are not subject to radiation resistance design. Please ensure to implement safety measures to guard them

against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of 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 by your own responsibility as warranty

for your products/system. Because the evaluation of microcomputer software alone is very difficult and not practical, please evaluate the safety of the final products or systems manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please investigate applicable laws and

regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use 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.

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 not use Renesas Electronics products or technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction,
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