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RX Driver Package Application

Introduction

This application note describes how to install the sensor solution sample code on RX64M. The sample code can
perform image and video capturing from a connected camera module, pedestrian detection, motion object detection, and
distortion correction in the captured video. The sample code also allows user monitoring the detection process via web
browser.

This application is based on the industrial network solution using RX64M group TCP/IP protocol stack, a part of RX
Driver Package Application (r01an2153). In addition to this, the app note also supports image processing and Web-
camera solutions.

This solution uses the image processing middleware of Hitachi Industrial & Control Solutions Ltd. In order to protect
the technology of this middleware, the code is protected by the RX64M Trusted Memory (TM, herein) function.

TM function not only blocks reading the code reading from outside of the MCU, but also blocks the MCU to read or
copy the protected code. The MCU can only execute the code.
The sample code described in this app note is dedicated for the GR-KAEDE board mounting the RX64M chip.

GR-KAEDE specification and where to purchase:

http://gadget.renesas.com/en/product/kaede.html

RX Driver Package Application is a general term of sample application codes which are combined with RX Driver
Package.

For more details of RX Driver Package and its module group, FIT (Firmware Integration Technology), please refer to
the following web site:

http://am.renesas.com/products/mpumecu/rx/child/fit.jsp

Target Device
RX64M Group(GR-KAEDE)
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1. Overview
1.1 This Application Note

This application note describes how to install the Sensor solution sample code on RX64M. The sample code can
perform image and video capturing from a connected camera module, human detection, motion detection, and distortion
correction in the captured video. The sample code also allows user monitoring the detection process via web browser.

This application is based on the industrial network solution using RX64M group TCP/IP protocol stack, a part of RX
Driver Package Application (r01an2153). In addition to this, the app note also supports image processing and Web-
camera solutions.

The Web server, an application program which runs on the TCP/IP stack, is accessed by Web browser in general and
distributes the contents stored on the Web server to the browser via TCP/IP.

The installed application code captures the video data from the camera module (OmniVision’s OV7740) on the GR-
KAEDE board, performs pedestrian detection and motion object detection, and video distortion correction.

The Web camera application code captures the image data from the attached camera and converts to JPEG file and
distributes it to a Web browser via its Web server function. Based on this feature, user can monitor the above image
processing transition with a Web browser.

This image processing code is protected by RX64M TM function.

The TM function blocks improper reads or additional code writing in flash memory block 8 and 9 on the RX64M
MCU. For more detail of this function, please refer to the following RX64M Group user’s manual:

http://www.renesas.com/products/mpumcu/rx/rx600/rx64m/index.jsp

The sample code described in this app node runs on the GR-KAEDE board.

This application note describes how to install this solution sample code.
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1.2

Operating Environment

This application note operates in the following environment.

Table 1.2.1 Operating Environment

Microcontroller

RX64M Group

Evaluation board

GR-KAEDE
In addition to the above board, camera module, AC adapter, and LAN cable are required

For the board specification and how to purchase, please refer to the following URL:
http://gadget.renesas.com/en/product/kaede.html

Integrated development
environment (IDE)

e? studio, V4.0.1.07 or later
Or:
CS+ V3.01.00 or later

Cross tools RX Family C/C++ Compiler Package VV2.03.00 or later

Emulator E1 (must be purchased separately)

RX Driver Package RX64MHRX Driver Package Ver1.00 (ROLAN2144EJ0100) *
Web~” 7 v Internet Explorer8

Internet Explorerl1(add [192.168.0.3] with compatibility display setting)

Note: * The FIT module in this sample code is updated based on RX Driver Package Ver1.00. For the applicable
version, check with “Section 1.3 Module Composition”.

Client PC

(Web browser)
IP:192.168.0.100

LAN cable

(straight) Ether

IP: 192.168.0.3

AC adaptor

E1 emulator

Figure 1.2.1 Sample Operating Environment
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1.3 Module Structure

This section shows the structure of the modules used by this application note and a list of those modules.

Interface

RX Driver Package Application

File Driver Interface
(for Internal RAM)

¥

Ether Driver
Interface

e? stusio
/ CS+

CC-RX

FIT Plugin
(e? studio)
—

GR-KAEDE for RX64M

El

Figure 1.3.1 Module Structure
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Oct 01, 2015

RENESAS

Page 6 of 55



RX64M Group

Sensor solution which utilizes a camera
RX Driver Package Application

Table 1.3.1 Modules

Type TV a— V4 FIT Module Name Version
Module Name

Board Support Package Board Support Package r_bsp 2.80
(BSP Module)

Device Driver Compare Match Timer r_cmt_rx 241
(CMT)

Device Driver Ethernet controller r_ether_rx 1.01

Device Driver DMA Controller r_dmaca_rx 1.02
(DMAC)

Device Driver SCI Simple 11C Driver r_sci_iic_rx 1.50

Device Driver Parallel Data Capture r_pdc_rx 1.01

Middleware JPEG Encoder r_jpege_rx 1.00

Middleware M3S-T4-Tiny Interface r_t4 driver_rx 1.02
Conversion Module

(Interface)

Middleware Driver Module for r_t4 file driver_rx 1.01
FTP/Web Server

(Interface)

Middleware TCP/IP Protocol Stack r t4 rx 2.03
Libery (M3S-T4-
Tiny)

Application Web Server r_t4 http_server_rx 1.04

Application Web Server System r_httpd_main_rx64m 1.00
Main Program

2% The functional description of FIT is located in “doc” folder in the module.

Table 1.3.2 Module List out of FIT category (in “renesas_sw_libery” folder)

Type Module

FIT Module Name

Version

Middleware

Image processing Middleware

(property of Hitachi Industrial and Control
Solutions Ltd.)

image_proc *

1.00

Note:*The principle libraries are stored in the TM block so that the debugger cannot access them.
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1.4 Projects

This application note includes an e? studio and a CS+ project for building and evaluating a web server system. These
projects register both a build structure (build mode in CS+) that stores the build settings and a debug structure (debug
tool in CS+) that stores debug settings.

The table below lists the build structure and debug structure registered in these projects.

Table 1.4.1 Project Settings

Structure Description
Build structure HardwareDebug (Debug on hardware) This setting generates a load module
(referred to as build mode in with the debug information.
CS+) mPrimary Setting
« including the debug information
« Optimization: -optimize=2
Debug structure HardwareDebug (E1) The generated load module with this

(referred to as debug tool in
CS+)

setting can be hardware-debugged

(This is RX E1 (JTAG) in CS+) with EL emulator

When using CS+, please refer to “Section 6 In case of using CS+”.
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2. Acquiring a Development Environment

2.1  Acquire and Install e* studio
The €2 studio can be downloaded from the Renesas web site.

1. Access the following URL to display the e? studio download page.

http://www.renesas.com/e2studio_download

2. Of the displayed items, click Install the e? studio 4.0.1.07 installer. (Although there are two versions, one that is
broken up into smaller sections, and one that can be downloaded in a single operation, the contents are the same.)

Next, download the e? studio installer by following the instructions displayed.

Renesas &° studio
IDE installation
e® studic 4.0.1.007 including debug and
& studio installer (Web Jun.22.15 _build phase support Click either of
installer) (toolchains not these links.
included in this

download)

Renesas &° studio
IDE installation

e® studio 4.0.1.007 including debug and
e* studio installer (O ffline Jun.22.15 build phase support
installer) (toolchains not
included in this
download)

3. Run the downloaded e? studio installer to install e? studio on your personal computer.

See the e? studio Integrated Development Environment User's Manual: Getting Started Guide for details on the
installation procedure.

http://documentation.renesas.com/doc/products/tool/doc/r20ut2771ej0300 e2 start s.pdf

RO1AN2462EJ0100 Rev.1.00 Page 9 of 55
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2.2 Acquire a Compiler Package

The RX Family C/C++ Compiler Package, VV2.02.00 or later, is required to build this web server system. This section
assumes the user does not own the commercial version and will be using the free evaluation version.

1. Access the following URL to display the e? studio download page.

http://www.renesas.com/e2studio_download

2. Of the displayed items, click [Evaluation Software] RX Family C/C++ Compiler Package V2 (without IDE)
V2.03.00.

Follow the instructions on the page displayed next to download the compiler installer.

[Evaluation Compiler package,
Software] RX Family including a compiler,
) CiC++ Compiler | anagsembleranda ClICk thiS ||nk
e* stud Feb.05.15
studio Package V2 s linker (IDE and a
(without IDE) simulator are not
V2.03.00 included)

Update program for
22 studio. Install the
&< studio V3.0
(W3.0.0.22) or later
first, and then install
thiz program.

e* studio Differential
e* studio Update program Dec.05.14
V3.1.2.09

3. Run the downloaded compiler installer to install the compiler on your personal computer.

2.3 How to obtain GR-KAEDE board
For GR-KAEDE specification and where to purchase, please visit the following URL:

http://gadget.renesas.com/en/product/kaede.html
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3. Building a Project
3.1 Create a Workspace
1.

2. When Workspace Launcher pops up, enter name of your workspace folder. And then click [OK].

First, execute e?studio.

=

Select a workspace
e2 studio stores your projects in a folder called a workspace.

Choose a workspace folder to use for this session.

] Browse. -

Enter a workspace folder.

Use this as the default and do not ask again

OK

g
i

] Click OK.

3. When the following window is displayed, click Workbench
‘a @wemm]_

Click
Workbench

RO1AN2462EJ0100 Rev.1.00
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Import the project provided with this application note into the newly created workspace.

1.

3.2 Import a Project

Select Import from the e? studio File menu.

Edit Source Refactor Navigate Search Pr

Mew

Open File...
Close
Close All
Save

Save As...
Save All

Revert

Move...

Refresh

Convert Line Delimiters To

Print...

Alt+Shift+N »

Ctrl+w
Ctrl+Shift+w

Ctrl+S

Ctrl+Shift+S

F2
F3

Ctrl+P

Switch Workspace 3
Restart

———— Click here.

Import...

By Export...

Alt+Enter

E  Rename...
' Properties

Exit

2. Select Existing Projects into Workspace from General and click Next.

IE‘ Import
Select
[ -4

Create new projects from an archive file or directory. H

Select an import source:

type filter text

4 (= General -
& Archive File
T Convert CCRX to GNURX Project
T DS-5 KPIT GNUARM-RZ/NONE Project
(25 Existing Projects into Workspace I
T File Systen ‘
i HEW Project
[T} Preferences
% Rename & Import Existing C/C++ Project into Workspace
@ Renesas Common Project File

4 (= C/C++

FOrir s o Cunmitahla

| Select Existing Projects
into Workspace from
0 General and click Next.

@ < Back Next > Finish

Cancel

RO1AN2462EJ0100 Rev.1.00
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3. Click Browse.

e import = e

Import Projects -

Select a directory to search for existing Eclipse projects. [ ;

<
@ Select root directory: - l Browse... e E— CI |Ck here i
() Select archive file: Browse
Projects:
Options

[T]5earch for nested projects
[C1Copy projects into workspace
[[] Hide projects that already exist in the workspace

Working sets

[] Add project to working sets

%
il
o

o

Finish Cancel

4.  Select the project folder associated with this application note and click OK.

TANET—DEE =2a

Select root directory of the projects to import

, Windows i
4 || WorkSpace i i
] mmr: o] Select this project folder
. _gr_kaede Hi_ [ and click OK.

, .metadata

lm. |

. .settings

, contents

. HardwareDebug
, r_bsp
,r_emi_rx

, r_config

, r_dmaca_rx

r_athar re i

FIAE—(F) [ Edm er kaede Hi Solution

[ BRLLTALE -OPERRN) | [ ox | [ Fetl |

RO1AN2462EJ0100 Rev.1.00 Page 13 of 55
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5. Check Copy projects into workspace and click Finish.

mport s

Import Projects —

Select a directory to search for existing Eclipse projects. L .;

<

@ Select root directory:  C:¥WorkSpace¥rx64m_gr_kaede_Hi_Solution -

() Select archive file: Browse

Projects:

rx64m_gr_kaede_Hi_Solution (C:¥WorkSpace¥rx64m_gr_kaede_Hi_Solution) Select All
Deselect All

o |

Options
[] Search for nested projects

[[#Copy projects into workspace ] CheCk thIS bOX
[[]Hide projects that already exist in the workspace and click Finish.

Working sets

[T] Add project to working sets

@' Next > [I Finish | [ Cancel

“Copy projects into workspace” is not a essential item. If it is not checked, the root directory will be the build scope.
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4. Verify Operation

4.1 Check Dip Switch Setting
Check the position of the Dip switch on GR-KAEDE board. The switch positions shown below are the valid settings.

17

1: OFF
2: OFF
3: OFF
4: ON

4.1.1 Dip Switch 3% &

4.2 Build the Project
Use the following procedure to build the project and generate a load module.

1.  Click the project to build from the Project Explorer.
C/C++ - e2 studio
File Edit Source Refactor MNavigate Search Project Renes

= SRR A AT B S a R R e

[{5 Project Explorer &3 E&|s = O
» |E3 rx64m_gr_kaede_ Hi_Solution [HardwareDebug] |7CIick here.

RO1AN2462EJ0100 Rev.1.00 Page 15 of 55
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2. Click Build project from the Project menu.

Search | Project | Renesas Views Run  Window Help

cﬁ i Open Project Q

Close Project

1% |

[ozg  Build All Ctrl+B
{ardwar

Build Configurations *

| Build Project H————Click here.
Build Working Set »
Clean...

Build Automatically

Make Target »
Renesas Tool Settings AlesT
Renesas Quick Settings Alt+Q
Update All Dependencies Alt+D

C/C++ Index 3

Properties

3. When “Build complete” is displayed on the Console panel, the build will have completed.

& Console &3

CDT Build Console [rx64m_gr_kaede_ Hi_Solution]

LUdcULrg LMpUuL TLllie [FADSHI_BI° Rdiouc ML DULULLUTN . dUs
Parsing the ELF input file.....

49 segments required LMA fixes

Conwverting the DWARF information....

Constructing the cutput ELF image....

Saving the ELF output file rx64m_gr kaede Hi_ Scluticn.x

'Build complete.l’

16:82:82 Build Finished {(tock 35.557ms)

RO1AN2462EJ0100 Rev.1.00 Page 16 of 55
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4.3 Prepare for Debugging
4.3.1

Configure Hardware

The evaluation board must be configured before starting debugging.

A table of the required equipment and its configuration are shown below.

Table 4.3.1.1 Hardware Configuration

No. Device Supplementary Information
1 | Development PC Personal computer used for development.
2 | GR-KAEDE
3 | Client PC (web browser) The development PC can be used for this function.
4 | One of the following must be provided as a network

environment for connecting the client PC to the GR-
KAEDE
(web server).
1. If a switching hub is used
a. Switching hub
b. LAN cable (straight) x 2
2. If cross cables are used
a. LAN cable (cross) x 1

LAN cable
(straight)

Client PC
(Web browser)
IP:192.168.0.100

AC adaptor

IP: 192.168.0.3

Ether

Figure 4.3.1.1 Switching Hub Configuration (Two Ethernet Channels Used)

RO1AN2462EJ0100 Rev.1.00
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4.3.2 Set Up Client PC

Set up the network on the client PC. This section shows the procedure when using Windows 7 as an example.

1. Open the Control Panel on the client PC and click Network and Internet.

G’CJ‘ ||.ig v Cortrol Parsd »

- Fila Edi Yew Took Hap

Adjust your computer's settings

e

=

Systerm and Security
Review your computer's stabus
Back up yous compuber

Find and fix probleens

User Acoounts
¥ Chenge account type

Appearance and Personalization
Change the themne

R

[Metwork and Intermet |
&l Tiews meiow 0T B St md T
-t Choose homresgroup and shaning ogtions

J Hardware and Sound
L

View deices snd prinkers

Add a device

E—% Programs
i i Unirstall 2 pragram
allt

Get programs

2. Click Network and Sharing Center.

¥

Chenge deskhop brckgeo

proaund

A just someen resakation

Clodk, Language, and Region

hange keybnards or ather input methods

anga disp iy languags

Ease of Access
et Windows suggest settings

Upbhimize wisual degaley

@T‘_‘:}-'? ¢ Comtrod Panad ¢ hlebwork and krternat &

File [Edit Wew Tools Help

E

Cantral Panal Homa

e nebaork stabus and fasks

=1 Changeyour hamepage
Appearance and
Pemonalization

Clock, Lenguege, and Region

Ease of Access

# |‘let-.'.r~t:|'k and Shaning Centar |

Connect ba s network

Addd a wirekess device to the retwark

nd Security
Sptom L e nebwork camputens and devine
* Metwork and Internet
Hardware arid Sound < HomeGroup
Choese homegroug and sharing opticn
Programa .
T }'.. Internet Cptians

Banage browser add-on
Dizlete browsing histany and conkies

lick here

Click here.
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3. Click Change adapter settings.

w.'ﬁ o Metwork ared Intermat & Bletwork and Shanrg Canber - | -I'nfl Cearoh Cantrnl Famg el

File Edit  Wew Tools Help

Cantral P { H . - - . -
i View your basic network information and set up connedions

Change adapter cettings Ay |¥ e Gee full map Click here.

Change advanged sharin
i g I et
(This computer)
View yeu § active netvwerks Connect of disconmect
= [ S —— Access bype: [rternet L
8 Daomiain netwark Connections: § O—7)L T FIRE

Change your networdng settings

ﬁ. St up 3 new connection or nework
-

St wp a wireless, broadband, dial-up, ad hoc, or VPN coninections or s2t up & rouker

e wwn OF ACCESS poirt.

[rtarnat Options Connect or reconnect to & wireless, sared, dial-up, or VP nebacork connection

‘W¥indows: Firevwsl

Homedroup ‘;. Connect to s network

Cheass hesmegroup and channg opbons

4. Right click Local Area Connection and select Properties.

— — 1
@uvg-r + MNetwork and Internet # Metwork Connections ¢ -| 43 || Seanch Metvork Conpechions ¥
File Edit Wiew Tools Advanced Help

Jrganize * Disable this melwoik dedce Diagnose this connection Renarmne 1his Conrection 2 J:'._- = i a

Locel fres Connection

- P
7 Aealtek PCTe GBE Family Corer W

Dizable
Status
Dhagnoss

%  Endge Conmackiors

Creste Shorlcul
et
B Bename
| (7] Properties Click here.
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5. Select Internet Protocol Version 4 (TCP/IPv4) and click Properties.

','E Local Area Connection Properties IEI

Metworking

Connect using:

il- Realtek PCle GEE Family Contraller

Jiclient for Microsoft Metwarks s
Bl 0os Packet Soheduler ‘_‘

This connection uses the fllowing items:

gFile and Printer Sharing for Microsoft Metworks
&, Internet Protocal Wersion 6 (TOPS1PWE)

[ . Link-Laver Topalogy Discovery tapper /0 Driver

4 1 |
Click here.
Description

Transmission Control Protocol/Internet Protocaol. The default
wide ares network protocol that provide = communication
across diverse interconnected netmorks.

[ Ok ] [ Cancel ]

6. The IP address and other settings will be displayed. Set these as shown below and click OK.

Inbemet Protocol Version 4 (TCR/PA) Properties

Gen=ral |

You can get [P setbngs assigned autemabcaly if your metwork supoerts
this capabilty, Ctherwise, you need o ask your netwark adminstrator
for the aporopriate 1P cettnge.

(7 Obts=in & P addresx sutomaticaly
@ Uge the following [P addreas:
IF adoress: 132 . 168 . 0 100

Subnet magk: 255 , 255,255 . 0

Default gateway:

Obtsin DNE server address autamatoally
(@ Use the following OMS ssrver addressss:

Prefered DMS server:

afternats DM server: ' . .

[ Valdate settings upon exit W]
o H—cewet—}— Click here.
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4.4

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 (Renesas Starter Kit+ for RX64M) to the adapter and turn on the power.

3. Click Debug Configurations in the e® studio Run menu.

Run | Window Help

(@ Run
1, Debug

Run History

Run As

Run Configurations...

Debug History

Debug As

[bebug Configurations... |

Ctrl+F11
F11

Toggle Breakpoint

Toggle Line Breakpoint

Toggle Method Breakpoint

Toggle Watchpoint
“m Skip All Breakpoints
Remaowve All Breakpoints

Breakpoint Types

Ly External Tools

Ctrl+Shift+B

Click here.
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4.

IE‘ Debug Configurations

Create, manage, and run configurations

EX| B2~

type filter text
[c7] Debug-only
[£] GDB Hardware Debugging
[c7] GDB Simulator Debugging (SH, RL78, RH850)

Name: rx64m_gr_kaede_Hi_Solution.x
[E Main™_#s Debugger %i Commen | » Source

Project:

rx64m_gr_kaede Hi_Selution

Click rx64m_gr_kaede_Hi_Solution HardwareDebug under Renesas GDB Hardware Debugging.

==

-

Browse...

ki GHS Local C/C++ Launch
4 [&] Renesas GDB Hardware Debugging
x64m gr kaede Hi Solution.x
[c7] Renesas Simulator Debugging (RX only)

C/C++ Application:

HardwareDebug/rx64m_gr_kaede_Hi_Selution.x

I Variables... I I Search Project... I I Browse... I =
Build (if required) before launching
Build configuration: Iuse Active v] i
: _ — Click here.
() Enable auto build () Disable auto build
@ Use workspace settings Configure Workspace Settings... L
Filter matched 7 of 11 items Apply Revert
@ Debug l l Close
5. Click StartUp.
6. Click outof TrustedMemory_Data.mot under Filename amd Click Edit.
MName: rx64m_gr_kaede_Hi_Solution HardwareDebug
Main | %35 Debugger | = Startup % Source| ] Common
Initialization Commands -
[[|Reset and Delay (seconds): |3
[ Halt
Load image and symbols
Filename Load type Offset (h... On connect
outof_TrustedMemeory_Data.mot [... [mage and Sym... 0 Yes
Program Binary [rx64m_gr_kaede... Image and Sym... Yes Edit..
Rempve m
Move Up Click here.
Runtime Options
I Apply ] I Revert ]
[ Debug l I Close ]
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7. Change the destination of save file

Pleaseinput:

otJ
Click OK.

E Edit download module

I'${workspace_loc:\rx64m_gr_kaede_Hi_Solution}\renesas_sw_library\image_proc\outof TrustedMemory_Data.m

=)
Specify download module name:
| ${workspace_loc:¥rx64m_gr_kaed a_Hi_SDIution}¥ranEsas_sw_\ibrary¥\maga_pro:¥outof_Trustedl\‘lamory_Data.mod i E ntel’
Variables... ] [Search Pro]ect...] [ Workspace... ] [ File System... ]
| N 1 H
L oK imi camee ] Click here.
8.  Click Debug
le? Debug Configurations (=l
Create, manage, and run configurations ‘ﬁ
i B X ‘ E :=:"> M Name: rx64m_gr_kaede_Hi_Solution.x
type filter text [ Main™._%5 Debugger| g+ Startup| ] Common| £ Source
Debug-onl -
= gony . Project:
[E] GDB Hardware Debugging
[£7] GDB Simulator Debugging (SH, RL78, RH850) rx64m_gr_kaede_Hi_Selution
iy GHS Local C/C++ Launch C/C++ Application:
R GDB Hard Debi
4 [ Renesas ardware bebugging HardwareDebug/rx64m_gr_kaede_Hi_Solution.x
[c7] rx64m_gr_kaede_Hi_Solution.x
[c7] Renesas Simulator Debugging (RX only) I Variables... I I Search Project... ] [ Browse... ] =
Build (if required) before launching
Build configuration: IUse Active v]
() Enable auto build () Disable auto build
@ Use workspace settings Configure Workspace Settings... L4
Apply Reverl
Filter matched 7 of 11 items
7\ [ .
@ | S—— " T Click here.
When the following message is displayed, click Yes.
|7 Confirm Perspective Switch (=59
I-" = ) This kind of launch is configured to open the Debug perspective when it suspends.
k. * 4
This Debug perspective is designed to support application debugging. It incorporates views for displaying the debug stack, variables and
breakpoint management.
Do you want to open this perspective now?
[F1Remember my decision
| n 1 ~l;
[ e = # T Click here.

RO1AN2462EJ0100 Rev.1.00

Oct 01, 2015

RENESAS

Page 23 of 55



Sensor solution which utilizes a camera
RX Driver Package Application

RX64M Group

When the load module download completes, a Debug perspective opens.
Debug - rx64m_gr_kaede_Hi_Solution/r_bsp/board/grkaederx64m/resetprg.c - e2 studio
File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help

[B=E IR ==

i R R T I L A o Rl i e O RS S S
Quick Access || B | @ c/c++
#5 Debug 12 Oy v % P S ot iv |2 = 8 | w-varab.. 2 =8
4 [T m64m_gr_kaede_Hi_Salution.x [Renesas GDB Hardware Debugging] =N il
4 i rx64m_gr_kaede_Hi_Solution.x [1] Name Type Value -
4 # Thread #1 1 (single core) (Suspended : Signal : SIGINT:Interrupt)
= PowerON_Reset_PC() at resetprg.c:122 0xffc3bsfs
sl C:/Renesas/e2_studio/DebugComp/rx-elf-gdb -rx-force-v2 (7.8.2)
w| GDB server
‘ b
[ resetprg.c &7 = 8 = Outline 52 = O
ffc3bsfé  void PowerON_Reset_PC{void) P EE WY o % v
/* Stack pointers are setup prior to calling this function - see comments above =/ U _hclbh -
# BSP_DECLARE_STACK
/* Initialize the Interrupt Table Register ¥ =1 platform.h =
F£cIb606 set_intb((void *) sectop("CSVECT")); ® platform.
# PSW_init
/* Initialize the Exception Table Register # PSW_init
id * - "yys
o ffcabsef set_extb((void *)_ sectop("EXCEPTVECT")); [
/* Initialize FPSW for fleoating-point operations */ + _INIT_IOLIB(veid) : void
- #ifdef _ ROZ -
— CLOSEALL| d) :
#define FPU_ROUND 8x88800001 ,/* Let FPSW RMbits=81 (round to zero) */ H - {void) )
= #elee = ¥4 my_sw_warmstart_prec_function(void) :
« m b « m b
& Console 5% 3 = 8

= B EEE e -0~
rx64m_gr_kaede_Hi_Solution.x [Renesas GDB Hardware Debugging] C:/Renesas/e2_: studlufDEbugCDmplrx elf-gdb -rx-force-v2 (7.8.2)
monitor set io access_width,RW,1,98366-9936d,90376-9037d, d, d, d, b bd,9@3c6-983cd,903d6-903dd, 9@3e6-9@3ed, 9036-003Fd, 90820-0033F,90348-00853,9( ~
monitor set_io_access_width,RW,1,91226-9122d,91236-9123d,91246- 9124d 91256-9125d,91266-9126d,91276-3127d,91286-9128d,91296-9129d ,912a6-912ad , 912b6-912bd, 912c6-912cd, 912d6-912dd, 9:
_access_width,RW,1,91366-9136d,91316-9131d,91326-9132d,91336-9133d,91346-9134d,91356-9135d, 91366-9136d, 91376-9137d,91356-9135d, 91396-9139d, 913a6-913ad, 913b6-913bd, 9’
monitor setiloiaccessiwldth,R‘N,1,91325-913ed,913f6-913fd,91829-9183f,91848-91853,91858,92296-9229d,92216-9221d,92226-9222d)92236-9223d,92246-9224d,92256-9225d,92266-9226d)92276-9. -
F i »

9. Click Resume on the toolbar. The program will be executed and a break will occur at the start of the main function.

Debug - rx64m_gr_kaede_Hi_Solution/r_bsp/board /grkaederxt
File Edit Source Refactor Mavigate Search Project Ren

i -|@'%' nﬁ?\CIickhere.

Bl
After the break at the start of the main function, click Resume on the tool bar again.
Note: Click Resume symbol again after breaking at the top of main function.

10. Start a web browser on the client PC and enter the following address according to which port the LAN cable is
connected.

Web Server Address : http://192.168.0.3

Note: Note that the web address can be changed in the configuration.

(rx64m_gr_kaede_Hi_Solution /r_t4_rx/src/config_tcpudp.c)
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11. The following list of files will be displayed on the browser.

e(\’cg)‘@ hitp://192.168.0.3/

p-c H & 192.168.0.3

IFAILF) REE) T|R(V) BRICADRA) YIKT) ALTH)

Index of /

Mame Last modified Size
demo_top.htm 1-Sep-2014 00:00:00 2659
demo_rul.htm 1-Sep-2014 00:00:00 3298
demo_ruZ. htm 1-5ep-2014 00:00:00 3429
demo_rud. htm 1-5ep-2014 00:00:00 3430
demo_rud . htm 1-5ep-2014 00:00:00 3490

Renesas Embedded Web Server/1.03

12-1.  When “demo_top.thm” is clicked on the screen of section 11, the following screen is displayed.

[Demo Top Screen]

£+ © | 5 Ranesas RG4M Domen..

03
RR(E) EREY) ERCADMA) Y—uf
‘ R> Image Capture

Icons indicated by D to ® perform the following operations:
® Jump to Demo Top Screen (Reload this screen)
Jump to Capture Screen (Normal)

Jump to Capture Screen (Human Detection)

Jump to Capture Screen (Motion Object Detection)

Jump to Capture Screen (Distortion Correction)

® 0 6 0 0

Jump to Demo Top Screen (Reload this screen).
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12-2.  When “demo_rul.thm” is clicked on the screen of section 11, the following screen is displayed.

[Capture Screen (Normal)]

ﬁﬁ\
| =5 < Image Capture
@ -

[ £

JPEG QUALITY [range 1-125]

= T |

\GE SENSOR REG-WT input
Oxad-0x01

Captare STOP

®

Normal caphze

’ ®

Icons indicated by (D to ® perform the following operations:

Jump to Demo Top Screen (Reload this screen)
Jump to Capture Screen (Normal)

Jump to Capture Screen (Human Detection)

Jump to Capture Screen (Motion Object Detection)

Jump to Capture Screen (Distortion Correction)

®© 06 0 0 6

Stay in the current screen but stop capturing

You can change two parameters in this screen. Please find two blocks indicated by red boxes in the screen.
The upper block indicates the current setting of the parameters:
- JPEG QUALITY: Image quality 1 (Lowest) to 128 (Highest) during JPEG encode

- IMAGE SENSOR Read RT: There are two values, register address and register value of the attached
camera module. These two values are results of what you updated in the lower block. By the way, some
registers are write-only registers. In this case, the upper block of the screen may not display the valid value
of the register.

The lower block is where you can change the register value of the attached camera module. Please find two
white boxes where you set values. When you click [SET] button, the screen will refresh and the set value is
updated. Every time you click the button, the screen will refresh. This is because this demo is driven by the
Web server FIT module specification.

We are very sorry we don’t explain the camera module specification in this app note. We hope you will find
the specification by your own way and change the register value.
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12-3.  When “demo_ru2.thm” is clicked on the screen of section 11, the following screen is displayed.

[Capture Screen (Human Detection)]

O o e o (T
S7AM) MR BE) ERSADW) Il AT
M‘\
X

Upper
Block

parameter setting

THRESHOLD [ramge 1-5]
wer

Block

SENSITIVITY frange 1-15)

Nommal captare Haman detection Moving detechon Dustortion coms BN Captwre STOP

Icons indicated by (D to ® perform the following operations:
Jump to Demo Top Screen (Reload this screen)

Jump to Capture Screen (Normal)

Jump to Capture Screen (Human Detection)

Jump to Capture Screen (Motion Object Detection)

Jump to Capture Screen (Distortion Correction)

© 0 6 0 0 6

Stay in the current screen but stop capturing(

You can change two parameters in this screen. Please find two blocks indicated by red boxes and a red circle in the
screen.

The upper block indicates the current setting of the parameters:

- Human result: This display shows results of capturing object. The function divides the screen into 9 areas, area 1 to 9,
and displays number of detected object by area. If an object stays in multiple areas, the object is counted in one of cover
areas.

- threshold(1-9): This parameter indicates the threshold value to detect an object
- sensitivity(1-15): when detecting an object, this parameter indicates the judgement value of contrast and brightens.

The lower block is where you can change these parameter values. Please find two white boxes where you set values.
When you click [SET] button, the screen will refresh and the set value is updated. Every time you click the button, the
screen will refresh. This is because this demo is driven by the Web server FIT module specification.

‘threshold’ value: when the object is not properly detected, set a little smaller value. In contract, if the detection is too
much, set larger a value.

‘sensitivity” value: set a smaller value when you want to perform the detection in the area of which the contrast ansd
brightness differentiation is small. And set a greater value for other way around.
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12-4.  When “demo_ru3.thm” is clicked on the screen of section 11, the following screen is displayed.

[Capture Screen (Motion Object Detection)]

192.168.0.3 P = & || @ ranesss Rrs4M Demon

FrOUR) MEE) ERV) BESANA) YT ~LTH)

3N
RX Image Capture

DM

Ry

e P
o

| i

=4

.
18

parameter setting

THRESHOLD [range 1-10]
[

SET

SENSITIVITY frange:1-10]
[

Normal captre ‘Human detection Moving detection Distortion comection Capture STOP

Icons indicated by @ to ® perform the following
operations:

Jump to Demo Top Screen (Reload this screen)
Jump to Capture Screen (Normal)
Jump to Capture Screen (Human Detection)

Jump to Capture Screen (Motion Object
Detection)

Jump to Capture Screen (Distortion Correction)

®©@ e 606

Stay in the current screen but stop capturing

You can change two parameters in this screen. Please find two blocks indicated by red boxes and a red circle in
the screen.

The upper block indicates the current setting of the parameters:

- Moving result: This display shows results of capturing motion objects. The function divides the screen into 9
areas, area 1 to 9, and displays number of detected objects by area. If an object stays in multiple areas, the
object is counted in one of cover areas.

- threshold(1-10): This parameter indicates the threshold value to detect an moving object

- sensitivity(1-10): when detecting a moving object, this parameter indicates the judgement value of
brightens differentiation between two pictures (between first and second, and between second and third)

The lower block is where you can change these parameter values. Please find two white boxes where you set
values. When you click [SET] button, the screen will refresh and the set value is updated. Every time you click
the button, the screen will refresh. This is because this demo is driven by the Web server FIT module
specification.

‘threshold’ value: when the moving object is not properly detected, set a little smaller value. In contract, if
the detection is too much, set larger a value.

‘sensitivity’ value: set a smaller value when you want to perform the detection in the area of which the
brightness differentiation is small. And set a greater value for other way around.
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12-5.  When “demo_ru4.thm” is clicked on the screen of section 11, the following screen is displayed.

[Capture Screen (Distortion Correction)]

o) M) W) ERCADM)

m‘\
X Image Capture
® -

Lower
H-comecton [ramge - 117 - +117] BtDCk
V-coovecton [rasge- 127 - +127]
N =l J
Normal capaare Captre STOR

Icons indicated by (D to ® perform the following
operations:

Jump to Demo Top Screen (Reload this screen)
Jump to Capture Screen (Normal)

Jump to Capture Screen (Human Detection)

Jump to Capture Screen (Motion Object Detection)

Jump to Capture Screen (Distortion Correction)

© 0 6 6 0 6

Stay in the current screen but stop capturing

You can change three parameters in this screen. Please find two blocks indicated by red boxes.
The upper block indicates the current setting of the parameters:
- function: “ON” indicates the distortion correction is active. ‘OFF’ is the correction is inactive.

- H-correction(-127-+127): this parameter indicates the X-direction offset value of the correction start
point in the captured picture. (horizontal direction distortion correction)

- V-correction(-127-+127): this parameter indicates the Y-direction offset value of the correction start
point in the captured picture. (vertical direction distortion correction)

The lower block is where you can change these parameter values. Please find three white boxes where you set
values. When you click [SET] button, the screen will refresh and the set value is updated. Every time you
click the button, the screen will refresh. This is because this demo is driven by the Web server FIT module
specification.

“function” value: set 1 when you enable the function.(0:disable)

‘H-correction’ value: set a positive value if you want to move the correction start point to the right direction.
And set a negative value for the left direction.

‘V-correction’ value: set a negative value if you want to move the correction start point to the upward
direction. And set a positive value for the downward direction.
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5. Specification of Image Processing

51 Outline of Performance

The picture processing system shown in this application note is the middleware that is provided from Hitach
Industrial Control Solutions. The capture data from external camera modules, and this middleware applies “detect
human”, “detect moving”, “adjust distortion“. This application note sample code combines the middleware and web
camera system, and realizes displaying the result of these detecting. And using Web server CGI function, it is possible
to set the parameter for the middleware.

Table 5.1.1. shows the fixed memory area. Please DO NOT USE this area for other functions.

Table 5.1.1. used area

area name description
used area for internal <address>
ROM
FFCO0 0200h~FFC0 C66Bh

FFFE 0000h~FFFE FFFFh(TM area)

When using TM area, all TM area will be disable to write. This address area means all of TM
area not but real using size.

used area for internal about 110Kbyte

RAM <address>

0000 4100h~0001 F942h

on board SDRAM about 4Mbyte
<address>

0800 0000h~0840 0000h

<details>

+ capture area (from camera module)
640(vertical)x480(horizontal) YChCr422 : for 3 area

« input/output for image processing
input 320(vertical)x240(horizontal) gray scale/RGB565 : for 3area
output 320(vertical)x240(horizontal) RGB565: for 3 area

+ image format conversion (YCbCr422—RGB565) work area
640(vertical)x480(horizontal) : for 1 area

« work area for image processing middleware

320(vertical)x240(horizontal): for 4 area, 160(vertical)x120(horizontal): for 2 area
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5.2 Outline of Operation
Table 5.2.1. Function list

function function name outline

person detection detection person Detect the “standing person” in the image, and “sitting
outline person” in the image. And outlined red line.
detection person Detect the number of person. This function divides the
number area as 9 area. This function detect the number of

person for each 9 area. (max detection number for
each 9 area is 5)

moving detection comparison of image Compare the 3 images of which it continuousness
capture, detect and extract the differences.

adjust distortion adjust the image Convert coordinate of image using adjust parameter for
combination camera with lens.

5.2.1 Person Detection

This function detects the person(standing person, sitting person) from image captured Camera. This function
measures the number of person for each 9 area that divided as 9 area from input image. When person (in the picture) is
overlay,

Table 5.2.1.1 Function list for person detection

item data
height of camera 2.5[m]
angle of camera 22[°]
viewing angle of 130[°]
camera
Depth distance of max sensibility 4[m]
detection
image size 320(vertical) x
240(horizontal) [pixel]
image format gray scale, RAW

This application note can confirm operation this feature in “4.4 Debug the Project” 12-3.
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5.2.2 Moving Detection

Compare image differences for three images of which it continuously captured image, detect the moving position that
includes the changing more than the threshold. First, divide the image as 9 areas, and next, max 5 position information
will be output in order with large area the detected part.

Table 5.2.2.1 Moving detection input image specification list

item data
image size 320(vertical) x
240(horizontal) [pixel]
image format gray scale, RAW
number of input 3(continuously captured
image image)

This application note can confirm operation this feature in “4.4 Debug the Project” 12-4.

5.2.3 Adjust Distortion
Adjust distortion to input image using property data that calculated camera and lens combination.

Table 5.2.3.1 Adjust Distortion input image specification list

item data

Camera Type OV7740(OmniVision)

Lens Type --

image size 320(vertical) x
240(horizontal) [pixel]

image format RGB565, RAW

This application note can confirm operation this feature in “4.4 Debug the Project” 12-5
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53 File List

Following list is for the image processing related. Image processing software source code is not opened. The

following table shows header file

in mainly.

Table 5.4.1 File List for image processing

Folder name File name Description
renesas_sw_library MdI_IP_main.h Header file for image processing middleware
/image_proc MdI_IP_ex.h Macro definition
MdI_IP_prot.h Header file for each mode data structure

outof_TrustedMemory Data.mot

Image processing middleware (open parts)

SIc

imag_proc.c Control image processing middleware application
code.
imag_proc.h Header file for parameter settings
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54 Data Structure

[Person detection structure]

typedef struct _PersonDetection_Info {
int flg; /I detect 0:none / 1:exist

float score; /1 score of comparison

int sx, sy, ex, ey; //start X, start Y, end X, end Y

} PersonDetection_Info;

[Person detection result structure]
typedef struct _PersonDetection_Rslt {
int p_dct_cnt[MAX_AREA];

/I number of person at area ( [0]:area 1 - [8]:area 9 )

PersonDetection_Info p_dct_inffMAX_PERSON]; // Person detection information

} PersonDetection_Rslt;

[Moving detection structure]
typedef struct _MovingDetection_Info {
/l detect O:none / 1:existing
// area No (1-9)
/I start X, start Y, end X, end Y

int flg;
int area;
int sx, sy, ex, ey;

} MovingDetection_Info;

[Moving detection result structure]
typedef struct _MovingDetection_Rslt {

int p_dct_cnt; // Number of detection

MovingDetection_Info p_dct_inf[MAX_ MOVING]; // information about moving things

} MovingDetection_Rslt;

[Macro definition]

#define MAX_AREA 9
#define MAX_PERSON 5
#define MAX_MOVING 5
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5.5 Image processing middleware APl Reference
Following table shows image processing middleware APls in table 5.6.1

Table 5.6.1 function list

Function Name Function Outline
MdI_IP_Init() Initialize process for standard image processing
MdI_IP_PersonDetection() Process for person detection

MdI_IP_PersonDetection_ParamChg() | Change parameter for person detection

MdI_IP_MovingDetection() Process for moving detection

MdI_IP_MovingDetection_ParamChg() | Change parameter for moving detection

MdI_IP_ImgRevise() Process for adjust distortion

MdI_IP_ImgRevise_ParamChg() Change parameter for adjust distortion

55.1  Mdl_IP_Init

Description
Application calls this function before other image processing APIs. This function initializes the internal

variables that is in the image processing middleware.
Usage

#include "Mdl_IP_ex.h"

void Mdl_IP_Init( unsigned char *wk_adr );
Parameters

wk_adr input address for work area
Return Value

L
Remark

Argument is the work memory using in the image processing middleware

(320%x240 : 4 area, 160x120 : 2area)
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5.5.2 Mdl_IP_PersonDetection

Description
This function executes the measurement for person number and position of existing person for the address

specified 1 argument. The result of execution will be stored to the 2" argument (person detect result
structure), and, result of image will be output to the 3™ argument.
Usage
#include "Mdl_IP_ex.h"
int Mdl_IP_PersonDetection(
unsigned char *in_img, PersonDetection_Rslt *rslt, unsigned char *extension );

Parameters
in_img input  address for input image data
rslt output detail result about person detection
extension output extension area (Please specify NULL)
Return Value
0 normal termination
-1 not executed initialize function Mdl_IP_Init()
Remark

This application note sample code uses 3 argument as demonstration.
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5.5.3 Mdl_IP_PersonDetection_ParamChg

Description
This function sets the 2" argument to the “5.5.3 Mdl_IP_PersonDetection” internal parameter using 1%
argument parameter.
Usage
#include "Mdl_IP_ex.h"
int Mdl_IP_PersonDetection_ParamChg( int kind, int val );

Parameters
Kind input  type of parameter
val input  setting value
Return Value
0 normal termination
-1 not executed initialize function MdI_IP_Init()
-2 specified parameter is out of range
-3 specified setting data is out of range
Remark

type of parameter
0: Threshold for person detect (setting range: 1-9)
Setting value for threshold to detect “seems to be a person”. When the detection accuracy is not
good, please set this value to smaller, when the detection is too excessive, please set this value to
bigger. (default value is 7)
1: Sensitivity for person detect (setting range: 1-15)
When person detect, specified the threshold value to judge the contrast of the detection candidate
part (light and shade) and vividness (number of colors).
In case: Enable part(the contrast is smaller, vividness is lesser), please set this value to smaller.
In case: Disable part(the contrast is smaller, vividness is lesser), please set this value to bigger.
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554 Mdl_IP_MovingDetection

Description
This function executes the detecting moving things using the continuous images that specified by 1% — 3"

argument.

The result of execution detals will be written to the address that specified 4™ argument, and result of image will

be written to the address that specified 5™ argument.
Usage

#include "Mdl_IP_ex.h"

int MdIl_IP_MovingDetection( unsigned char *in_img1, unsigned char *in_img2

unsigned char *in_img3, MovingDetection_Rslt *rslt, unsigned char *extension );

Parameters

in_imgl input address of input image 1

in_img2 input address of input image 2

in_img3 input address of input image 3

rslt output result of execution details

extension output extension function (please specify NULL)
Return Value

0 normal termination
-1 not executed initialize function MdIl_IP_Init()
Remark

This application note sample code uses 5" argument as demonstration.
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5.5.5 Mdl_IP_MovingDetection_ParamChg

Description
This function sets the 2" argument to the “5.5.4 Mdl_IP_MovingDetection” internal parameter using 1%
argument parameter.
Usage
#include "Mdl_IP_ex.h"
int MdIl_IP_MovingDetection_ParamChg( int kind, int val );

Parameters
None
Return Value
0 normal termination
-1 not executed initialize function MdI_IP_Init()
-2 specified parameter is out of range
-3 specified setting data is out of range
Remark

type of parameter
0: Threshold for moving detect (setting range: 1-10)
Setting value for threshold to detect “moving”. When the detection accuracy is not good, please
set this value to smaller, when the detection is too excessive, please set this value to bigger.
(default value is 4)
1: Sensitivity for moving detect (setting range: 1-10)
When moving detect, specified the threshold value to judge the brightness differences (between
imagel to image2, image2 to image3). When user would like to detect change in little brightness,
please set this value to smaller. If not, please set this value to bigger.
(default value is 3)

Upper of processing area (Range of set value: 0-9)
Lower of processing area (Range of set value: 0-9)
Left side of processing area (Range of set value: 0-9)
Right side of processing area (Range of set value: 0-9)

Please specify the correction value from the image edge in the processing region where the
moving detect for the setting of 2-5 at intervals of 10%.

As for the upper and the lower, the left side and the ratio right side to the height of the image are
made a ratio to the width of the image.

This settings are fixed value as default value in this application note sample code.

(default: 0)
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5.5.6 Mdl_IP_ImgRevise

Description
This function executes the distortion correction processing for the image stored at the address specified by the
1% argument. This function is written to the address for which the execution result image was specified by the
2" argument.
Usage
#include "Mdl_IP_ex.h"
int MdI_IP_ImgRevise ( unsigned char *in_img, unsigned char *out_img );
Parameters
in_img input  address for input image
out_img output  address for result image of distortion process
Return Value

0 normal termination
-1 not executed initialize function Mdl_IP_Init()
Remark

Destination address for result image of distortion process must be allocated same size as input image.
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5.5.7 Mdl_IP_ImgRevise_ParamChg

Description
This function sets the 2" argument to the “5.5.6 Mdl_IP_ImgRevise” internal parameter using 1% argument
parameter.
Usage
#include "Mdl_IP_ex.h"
int MdIl_IP_ImgRevise_ParamChg( int kind, int val );

Parameters
kind input  type of parameter
val input  setting value
Return Value
0 normal termination
-1 not executed initialize function MdI_IP_Init()
-2 specified parameter is out of range
-3 specified setting data is out of range
Remark

type of parameter
0: Distortion correction effective/invalidity (Range of set value: 0-1)
This parameter specifies enable/disable for distortion correction.
When enable 1, disable 0. (default: 1)
1: Horizontal correction value (range :-127-127 of set value)
This parameter specifies reference point X coordinates when distorting and correcting it and the
offset from an image center position is specified. A negative value and the right side reach a
positive value from the image center left. (default: -2)
2: Vertical direction correction value (range :-127-127 of set value)
This parameter specifies reference point Y coordinates when distorting and correcting it and the
offset from an image center position is specified. A negative value and the lower direction reach
a positive value from the image center for above. (default: 80)
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6. When CS+is used

This application note can be evaluated using CS+. Note that RX Family C/C++ Compiler Package V2.03.00 or later
is required to build this application note under CS+. This section assumes the user does not own the commercial version
and will be using the free evaluation version.

6.1 Acquire and Install CS+
Download CS+ from the Renesas web site.

1. Access the following URL to display the CS+ download page.

http://www.renesas.com/cs+ download

2. Of the displayed items, click [Evaluation Software] CS+ V3.01.00. (Although there are two versions, one that is
broken up into smaller sections, and one that can be downloaded in a single operation, the contents are the same.)

Next, download the CS+ installer by following the instructions displayed.

ThE k52 sub
package heluded In
Cs+
Cemuggers and
ey aluation version
:3! aluatin of comglers ane
CE+ :'EI I"TE”_.' Cubie Softw 3[2] CS+ far ADrI0AS hcluded In ke
Sulle-4) OCV3.01.00 package
(MuRpari Cownbad) The package canbe
used for updaiing
Trom CubeSule+.
Supporied MCUs
RHES0. R and
R Click this link
T k53 sub
:@-3:3-; hichded In
Cs+
Cemuggers and
ey alation version
of comglers ane
hcluded In ke
APr2015  padage
The :-a-:ta;e canbe
used for updating
Trom CubeSule+.
Supporied MCUs
WE50 Famly, ALTE
Famly. TEKORand
TEKD

[Eraluation
CS+ (farmerly Cube Softw are] CS+ for
fu] CAC W3.00.01
(MuRpart Dow nbiad)

3. Run the downloaded CS+ installer to CS+ on your personal computer.
See the CS+ V3.00.00 Integrated Development Environment User’s Manual: Installer.

http://documentation.renesas.com/doc/products/tool/doc/r20ut3094ej0100 csin.pdf
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6.2 Install the Project
Install the Renesas common project files provided with this application note in CubeSuite+.

1. Decompress the ZIP file in which this application note is provided into an arbitrary folder.

2. Start CubeSuite+ and from the start screen, click GO under Open Existing e’ studio/CubeSuite/High-performance
Embedded Workshop/PM+ project.

Create New Project

j A new praoject can be created
A new project can also be created by reusing the file configuration registered to an existing project.

Create New Multi—-core Project

Open Existing Project
Loads the project of G5+, Can alzo be opened directly from the following link.
Recent Projects
1. aes_asm_co
\ 2. rI78_aes_stack _tree co
3. 52 zample_RL78G 14

Favarite Projects
Mothing

“ Open Existing e* studio/CubeSuite/High—performance Embedded Workshop/PM+ Project

The project created with e studio and the old IDE can be converted to the G5+ project.

Open Sample

Suppart vergion:

e studio

The rope file output by &2 siudio can be read.

(1) Build options alzo can be corwerted between the projects with the same compiler (Only GG-R3 iz supported in this version).
(1) Only include path and macro options can be converted between the projects with the different compiler.

Click here.

Project
Many sample projects that can be built immediately are provided. After selecting the desired project from the list below, press the GO

Aectinaticn faldar to rar the salarted camnla rraise

3. Open the folder decompressed in step 1 above and of those entries, open Web server system project
(rx64m_gr_kaede_Hi_Solution folder). From there, select Renesas common project files
(rx64m_gr_kaede_Hi_Solution.rcpc) and click Open.

€3 open Project (===
@Q,| , « WorkSpace » rx64m_gr_kaede_Hi_Solution » v|¢,|| rx64m_gr_kaede Hi_Solut... p|
Drganize = Mew Folder = - O @
4@, rx64m_gr_kaede_Hi_Solution * 2z . SHOE =5 ok
@ .settings % r_amaca_rx ZULDUBISL IUIDL T A JA e
2015/08/ 5 iz IR -
% contents & r_dtc_rx 2015/08/31 10:51 7 e FA ..
% r_ether_rx 2015/08/31 10:51  I7-IL F#A ...
> @y HardwareDebug . o - -
% r_jpege_rx 2015/08/31 10:51 7 Il FA b,
> wy r_bsp s . - S T
. r_pdc_rx 2015/08/31 10:51 7 Il T ).
> g r_cmt_rx ‘i‘ . r_sci_iic_rx 2015/08/31 10:51  I7-IL F#A ...
# r_config & r_t4_driver_rx 2015/08/31 10:51 7 Il F#A I,
> g r_dmaca_rx & r_ta4_file_driver_rx 2015/08/31 10:51 7 Il F#A I,
> gy r_dtc_rv @ r_t4_http_server_rx 2015/08/31 10:52 7 (I T )b r
= 5 2015/08/ g F7AI .
-4 rethe File narme: ot rx 2015/08/31 10:51  TF Il D).
) . renesas_sw_library 2015/08/31 10:51 7 Il F#A I,
> gy F_jpege_rx
) == rc 2015/08/31 10:51  I7 (Il Tl Select this
> r_pde_rx [;, rx64m_gr_kaede_Hi_Solution.rcpc I TS T ST REPETF yirg = )
> gy F_sci_lic_rx - a] [} + item.
T7AILE(N): x64m_gr_kaede_Hi_Solution.repe + | Project File for 2 studio (*.1 ~ |
Qoen v | Click here.

RO1AN2462EJ0100 Rev.1.00

Oct 01, 2015

RENESAS

Page 43 of 55



RX64M Group Sensor solution which utilizes a camera
RX Driver Package Application

4. Select “rx64m_gr_kaede Hi_Solution” on the project tree and select required items shown below and then click
OK. For the “Target MCU Pin Package” item list, select “R5F564MLCxFB(144pin)”.

. Project Convert Settings @

Project:

(@@ Description

E rxB4m_gr_kaede_H i_SqutI

Praject settings

Microcontraller: R Iz‘ Select this item

Mew microcontroller

é‘é(Search microcopitraller)

T ARRFRRAMI G T | | Praduct Name:REF[SE-lMLC:TFB

i ; On—chip ROM zize[k Bytes] 4096

¥ REFSEAMLORFGLT76pin) Onrchip RAM sizelBytes]524288
f RSFS64MLO:FP(100pin) Additional Information:Packsge=PLAPI144K A=A
RGF 564 MLGxLCE 17 7pin)

£ REF564MLCxLJ(100pin}
£ R5F564MLCxLK(145pin =

i T PR = 2 T AT

Mew project

Kind of project: Empty Application(GG-Rx) IE‘

Project name: rxfidm_gr kaede_Hi_Solution

Place: Ci¥orkSpace¥rxfdm_er_kaede_Hi Solution lz‘

Backup the project compozition files after conversion

-
=

| Ok ] [ CarcEt [ HElp ] Click here

5. The project will be converted and the converted project opened. Also, the e? studio project will be backed up.
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6.3 Change Settings

Here we shows how to correct the settings which cannot be inherited in “Renesas Common Project File

(rx64m_gr_kaede_Hi_Solution.rcpc)”

Select binary data file

1. Edit un-inheritable parts /\

Click here

Praject Tree

A
: @ 3 @ 4, CG-RX Property
rx64m ar kaede Hi Solutierr{Project) 4 Input p
# R5F564MLCxFB (Microcontroller) > Thput ohject module file Thput clvject module file[0] ¥
¥ RX (Build Tool) | Using |.hrar.|es [21
° - System |libraries[0]
28 R¥ Simulator (Debug Tool) Input bjnary data file[40] | [Z]Jl
¥ Program Analyzer (Analyze Tool) Symbol definition[0] E
@ File Specifies execution start address Mo
E Ihitiates the prelinker Automatit control
|_-ﬂl r_bsp 4 Qutput
+ Output file type Load moddle file(-FOrm=fAbsolute)
Outputs debugeing information Yes (Outpdts to the output filed-DEBue) T
Path of the output folder ¥ConfigDir¥
I——ﬂ' r_dmaca_rx Output file name Y¥ProjectMamedabs
LB r_dtc_rx Outputs the external symbol-allocation information fi Mo
I_‘ﬂl r_ether_rx Enables information—level r.nessage.output Mol -NOMestaze)
] Supprezzes the number of information-level messzage
W r_jpege_rx Fillz in padding data at the end of a ssction Mo
B r_pdec_rx > Address setting for specified vector number fiddress setting for specified vector number[0] il
o Al thima for Lmiead weartor_ar
L r_sci_iic_rx Input binary data file
|_-ﬂl r_t4_driver_rx Specifies an input binary data file in the format of “<file name>({section name>[< boundary alienment >10/<zection
I_‘ﬂl 2 file dri attribute »] [<svmbal name>])", with ane per line.
r_te_fle_driver_rx GODE or DATA can be specified for the <section attribute>."l'—|
ﬁ r_t4_http_server_rx Common Optia... ({Compile Options({ Assemble Opti... (!I Link Options ,[ Hex Output Op... /{ Library Genera... / 2
G-l r 4 ——

I w0k 2 b

' 1 |
Flaceholder:

Placeholder Walue Doy *
Bictive ProjectDir Ci¥ruhidm_er kaede Hi Solution Bhzo I—I
fctiveProjectMicomMame  RBFBEAMLCxFE Bictiv
fictiveProjectMame rxbdm_gr_kaede_Hi_Solution Bictiv
BuildModeMame HardwareDebug Build -
14 m | b

[ [0]4 ][ Cancel H Help

[Before Edit]
%ProjectFolder%/../%ProjectName%/contents/capture.js}(C:4/DATA, capture)
%ProjectFolder%/../%ProjectName%/contents/com.css}(C:4/DATA, com)

Edit these files

%ProjectFolder%/../%ProjectName%/contents/demo_r_1.htm}(C:4/DATA,_demo_r_1)
%ProjectFolder%/../%ProjectName%/contents/demo_r_2.htm}(C:4/DATA,_demo_r_2)
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%ProjectFolder%/../%ProjectName%/contents/demo_r_3.htm}(C:4/DATA,_demo_r_3)
%ProjectFolder%/../%ProjectName%/contents/demo_rul.htm}(C:4/DATA,_demo_rul)
%ProjectFolder%/../%ProjectName%/contents/demo_ru2.htm}(C:4/DATA,_demo_ru?2)
%ProjectFolder%/../%ProjectName%/contents/demo_ru3.htm}(C:4/DATA,_demo_ru3)
%ProjectFolder%/../%ProjectName%/contents/demo_ru4.htm}(C:4/DATA,_demo_ru4)
%ProjectFolder%/../%ProjectName%/contents/demo_st1.htm}(C:4/DATA,_demo_stl)
%ProjectFolder%/../%ProjectName%/contents/demo_st2.htm}(C:4/DATA,_demo_st2)
%ProjectFolder%/../%ProjectName%/contents/demo_st3.htm}(C:4/DATA,_demo_st3)
%ProjectFolder%/../%ProjectName%/contents/demo_st4.htm}(C:4/DATA,_demo_st4)
%ProjectFolder%/../%ProjectName%/contents/demo_t_1.htm}(C:4/DATA, demo_t 1)
%ProjectFolder%/../%ProjectName%/contents/demo_t_2.htm}(C:4/DATA, _demo_t 2)
%ProjectFolder%/../%ProjectName%/contents/demo_top.htm}(C:4/DATA,_demo_top)
%ProjectFolder%/../%ProjectName%/contents/ic_title.gif}(C:4/DATA,_ic _title)
%ProjectFolder%/../%ProjectName%/contents/rx.jpg}(C:4/DATA,_rx)
%ProjectFolder%/../%ProjectName%/contents/start.gif}(C:4/DATA,_start)
%ProjectFolder%/../%ProjectName%/contents/stop.gif}(C:4/DATA,_stop)
%MainProjectDir%\%ProjectName%/contents/capture.js(C:4/DATA,_capture)
%MainProjectDir%\%ProjectName%/contents/com.css(C:4/DATA,_com)
%MainProjectDir%\%ProjectName%/contents/demo_r_1.htm(C:4/DATA,_demo_r_1)
%MainProjectDir%\%ProjectName%/contents/demo_r_2.htm(C:4/DATA,_demo_r_2)
%MainProjectDir%\%ProjectName%/contents/demo_r_3.htm(C:4/DATA,_demo_r_3)
%MainProjectDir%\%ProjectName%/contents/demo_rul.htm(C:4/DATA,_demo_rul)
%MainProjectDir%\%ProjectName%/contents/demo_ru2.htm(C:4/DATA,_demo_ru2)
%MainProjectDir%\%ProjectName%/contents/demo_ru3.htm(C:4/DATA,_demo_ru3)
%MainProjectDir%\%ProjectName%/contents/demo_ru4.htm(C:4/DATA,_demo_ru4)
%MainProjectDir%\%ProjectName%/contents/demo_stl.htm(C:4/DATA, _demo_stl)
%MainProjectDir%\%ProjectName%/contents/demo_st2.htm(C:4/DATA,_demo_st2)
%MainProjectDir%\%ProjectName%/contents/demo_st3.htm(C:4/DATA,_demo_st3)
%MainProjectDir%\%ProjectName%/contents/demo_st4.htm(C:4/DATA,_demo_st4)
%MainProjectDir%\%ProjectName%/contents/demo_t_1.htm(C:4/DATA,_demo_t 1)
%MainProjectDir%\%ProjectName%/contents/demo_t_2.htm(C:4/DATA,_demo_t 2)
%MainProjectDir%\%ProjectName%/contents/demo_top.htm(C:4/DATA,_demo_top)
%MainProjectDir%\%ProjectName%/contents/ic_title.gif(C:4/DATA,_ic_title)
%MainProjectDir%\%ProjectName%/contents/rx.jpg(C:4/DATA,_rx)
%MainProjectDir%\%ProjectName%/contents/start.gif(C:4/DATA,_start)
%MainProjectDir%\%ProjectName%/contents/stop.gif(C:4/DATA,_stop)

[After Edit]
Delete unnecessary “}” and path (the following list is edited results)
%ProjectFolder%/../%ProjectName%/contents/capture.js(C:4/DATA,_capture)

%ProjectFolder%/../%ProjectName%/contents/com.css(C:4/DATA,_com)
%ProjectFolder%/../%ProjectName%/contents/demo_r_1.htm(C:4/DATA,_demo_r 1)
%ProjectFolder%/../%ProjectName%/contents/demo_r_2.htm(C:4/DATA,_demo_r_2)
%ProjectFolder%/../%ProjectName%/contents/demo_r_3.htm(C:4/DATA,_demo_r_3)
%ProjectFolder%/../%ProjectName%/contents/demo_rul.htm(C:4/DATA,_demo_rul)
%ProjectFolder%/../%ProjectName%/contents/demo_ru2.htm(C:4/DATA,_demo_ru2)
%ProjectFolder%/../%ProjectName%/contents/demo_ru3.htm(C:4/DATA,_demo_ru3)
%ProjectFolder%/../%ProjectName%/contents/demo_ru4.htm(C:4/DATA,_demo_ru4)
%ProjectFolder%/../%ProjectName%/contents/demo_stl.htm(C:4/DATA,_demo_stl)
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%ProjectFolder%/../%ProjectName%/contents/demo_st2.htm(C:4/DATA,_demo_st2)

%ProjectFolder%/../%ProjectName%/contents/demo_st3.htm(C:4/DATA,_demo_st3)

%ProjectFolder%/../%ProjectName%/contents/demo_st4.htm(C:4/DATA,_demo_st4)
%ProjectFolder%/../%ProjectName%/contents/demo_t_1.htm(C:4/DATA,_demo_t 1)
%ProjectFolder%/../%ProjectName%/contents/demo_t_2.htm(C:4/DATA,_demo_t_2)
%ProjectFolder%/../%ProjectName%/contents/demo_top.htm(C:4/DATA,_demo_top)
%ProjectFolder%/../%ProjectName%/contents/ic_title.gif(C:4/DATA,_ic_title)
%ProjectFolder%/../%ProjectName%/contents/rx.jpg(C:4/DATA, rx)
%ProjectFolder%/../%ProjectName%/contents/start.gif(C:4/DATA,_start)
%ProjectFolder%/../%ProjectName%/contents/stop.gif(C:4/DATA,_stop)
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2.

Project Tree

A
Z

@ 3 &

Remove multiple folders from the project

25 RX Simulator (Debug Tool)

- Program Analyzer (Analyze Tool

&P File

w-L ) r_bsp

m-L ) remt_rx
a0 r_config
E—][E r_dmaca_rx

-0

I_-ﬂ ref
Brﬂ srC

; cJ r_dmaca_rx.c

"J r_dmaca_rx_private.h
o[ targets
I_—ﬂ. r64m

2L r_sdi_iic_rx
e v _sci_iic_r_ifh

e-L1 doc
|_-ﬂ| ref
=[] src
E[E targets
-1 sci
‘ﬂ r_sci_lic_rx.c
"J r_sci_iic_rx_plal
] r_sei_iic_r_priy

EJ---I_H w0 |~

oL 11
oL 113

Ell—_f\ mxB4m gr kaede Hi Solution (Proj
% RsFssaMLCKFR (Microcontroller

LA, CC-RX (Build Toal)

m\

N\

L] rx64m
H-L b rx71m

i'J r_dtc_rx_if.h
: txd readme. bt
-] doc
|_'ﬂ, ref
EI[E src
‘ﬂ r_dtc_rx.c
"J r_dtc_rx_private.h
&[] targets
- [ <110
-] 111
-] =113
-l rxaam

m

Select and right-click these items. And click
“Remove From Project”.
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Change Debug tool to “RX EL(JTAG)(G)”

o 7 x ' W Fraperty \ =l
A
& @ 3 @ =5, RX Simulator Property E] E]
rx64m gr _kaede Hi Solution (Proj | P ROM/RAM
% R5FS64MLCXFB (Microcontroller) al ROMIK 4085
. Siz mtarnal RAMIKEytes] 5120469

“ CC-RX (Build Tool) Using Debug Too '1
Ep R Simulator (Debyg LL Little-endian data
) ‘ R E1(Serial
" Program Analyzer (| @ Property ( ) . = Cl k h
j File FOItF(P) RX E1(JTAG) I IC ere

] r_bsp T Peripheral 1 RX E20(Serial) 31

Ul r_emt_rx Peripheral 1

[ r_config RX E20(JTAG)

) r_dmaca_rx RX Simulator

L r_dtc_rx

|_-|1| r_ether_rx

D _jpege_rx

L0 r_pde_rx

L rsel_iie_rx Size of internal ROM[KBytes]

LD r_td_driver_rx Displays the size of the internal ROM

) r_t4_file_driver_rx

ﬁ r_t4_http_server_rx Connect Settings Debug Tool Settings ,{ Download File Settings A Hook Transaction Settings / -

-k

4. Add download file

Project Tree 3 X I Property ’z”z‘
A
t o2 @ &5 RX EI(JTAG) Property (2] [=)[+]
rx64m gr kaede Hi Solution (Project)*
#% RSF564MLCKFE (Microcontroller) @]— Click here
?_CC_RX (Build Tool) : Eraze flash ROM before download ez
= RX E1(JTAG) (Debug Tool) I Eraze data flash ROM before download Mo
[ Program Analyzer (Analyze Toal) Automatic change method of event setting position  Suspend event
j Eile 4 Debue Information
Execute to the specified symbal after GPU Reset Yeg
- |—-ﬂl r_bsp Specified symbol _main
- |_-E| r_cmt_rx Specify the debugged overlay section Mo
E |_-El r_config The upper limit size of the memory usage [MBytes] 500
w-LD r_dmaca_rx
w0 r_dtc_x
a1l r_ether_rx
[ |_-ﬂ| r_jpege_rx
@[ r_pdc_rx
el r_saie_x Download files
[ |_-ﬂ| r_t4_driver_rx Specifies the file to be downloaded. The download file dialog box i opened by pressing the [] buttan. In the download
& |_‘ﬂ| " t4 file driver rx file dialog box, specify the file to be downloaded.
b4 _file_s |
E ﬁ r_t4_http_server_rx Connect Settings (( Debug Tool Settings ] Download File Settingsl{ Hook Transaction Settings / -
RS g 4

Download Files
Diownload file list: Download file property:
Up 4 Download file information
File Hardware Debugr:idm_gr
T File type Load module file

Download object  Yes
Download symbol Yes
Specify the PIC/P Mo
Generate the infor Yes

File
Specify the file to be downloaded.

e Click here

[ QK ] [ Cancel ] ’ Help ]
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5. Add download file as file type is “S record file”
File is stored into”rx64m_gr_kaede Hi_Solution\renesas_sw_library\image_proc”.
File name is”outof TrustedMemory_Data.mot”

Download Files @
Download file list: Download file property:
rxfidm_gr_kaede_Hi_Solutio- 4 Download file information
renesas_sw_libraryy..]
File tvpe S record file
Offzet I

File
Specify the file to be downloaded.
Add H Remave
[ QK H Cancel ” Help
[OK) %27V v 7 LET,
6. Build the project
RO1AN2462EJ0100 Rev.1.00 Page 50 of 55

Oct 01, 2015 RENESAS



RX64M Group Sensor solution which utilizes a camera
RX Driver Package Application

[Caution before downloading when using JTAG]
You must configure the clock setting manually.
1. “Main Clock Frequency [MHz]” must be “12”.

Project Tree 1 x I Property |

a

i @2 S5 R} ENJTAG) Property

rx64m gr kaede Hi Solution (Project)* || 4 Internal ROM/RAM

% RSFS64MLCXFB (Microcontroller) Size of internal ROMLK Bytes] 4096
. . Size of internal RAMIK Bytes] 552

«:CC R (Bulld Tool) . Size of DataFlazh memory [KBytes] 13

25 RX E1(JTAG) (Debug Tool) 4 Glock

& Program Analyzer (Analyze Tool) I heie log sour . EuTal - Set this value

i File

Allow changing of the clock source on writing interna Mo
Connection with Emulator

Emulator serial Mo

Gonnection with Target Board

Y

9

Power target from the emulator (MAX 200mA Ho T
CGommunications method JTAG
JTAG clock[MHz] 16.5

4 Flash
Input Mode of ID code Specify the ID code as a 32-digit hexadecimal
ID code [FE2] FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF i
Mol DUAR ot art add e IR

Main clock frequency[MHz]

L‘ﬂ r_t4_driver_rx hen EXTAL is selected for “Main clock source”, specify the EXTAL frequency.

I r_t4_file_driver_rx

L-ﬂr_t4_http_5erver_rx " mnnectSettingsl Debug Tool Settings /( Download File Settings /( Hook Transaction Settings / -

R

2. [Operation Frequency [MHz] must be “120”.

Project Tree 3 x I Property |
A
¢t @ 3@ =
Dizplay the project contents with tree structure. .} R ETLJTAG) Froperty E] E]
3 Internal ROM/RAM -
% R5F564MLCxFB (Microcontroller) Size of internal ROMEKByteS% 4096 b
g " Size of internal RAMKEyvtes 52
“‘:CC RX (Build Tool) Size of DataFlazh memory[KBytes] 4
5 RX E1(JTAG) (Debug Tool) 4 Clock
%' Program Analyzer (Analyze Tool) Main clock source ExTAL
j!l File Main clock frequency [MHz 12.0000 =
i 1200000 i
w0 r_bsp oW Changing of The Clock SouUrce on Wrting Ho Set this value
e-LD r_cmt_rx 4 Connection with Emulator
Emulator serial Mo.
E]---|_-ﬂ| r_config 4 Connection with Tareet Board
w0 r_dmaca_rx Power target fram the emulator (MAX 200mA) No B
[]---I_-E r_dbc_rx Ciommunications method JTAG
w11 r_ether ) #E:ﬁ clock [MHz] 165
D"'I—-ﬂ' r_jpege_rx Thput Made of ID code Specify the ID code as a 32-digit hexadecimal
w-L r_pde_rx ID code [Fe] FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
|_-ﬂ| - \idmele A ot zet add el innn
Bl T_scl_Tie_rx Operating frequency[MHz]
w0 r_t4_driver_rx pecifiean.agerating frequency(ICLKD from 0.0001 ta 999999,
- r_t4_file_driver_rx
L r_e4_hitp_server_rx \|Connect Settings|( Debug Tool Settings / Download File Settin._. | Hook TransactionSe_. / =
i
F R Y
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7. Supplement
7.1 Notes on Using the Free Evaluation Version of the RX Family C/C++ Compiler
Package

There is a usage period limitation and certain usage limitations on the free evaluation version of the RX Family
C/C++ Compiler Package. If the usage period is exceeded, load modules may not be generated correctly due to the
usage limitations.

See the page on evaluation software on the Renesas web site at the link below.

http://www.renesas.com/products/tools/evaluation_software/index.jsp

7.2 Capture Data Slow Refreshing on Web Browser

Depending your client PC’s condition, the browser may not perform capture-refreshing smoothly. In this case, you may
be able to improve the performance by increasing the reception points. Currently the sample code offers only 16
reception points at maximum due to using only RAM area.

The required modification blocks are in 4 blocks among 3 files. You must set the same number of reception points in
each target block.

[rx64m_gr_kaede Hi_Solution /r_t4_rx/src/config_tcpudp.c]
1. TCP Reception Point Setting

[*** Definition of TCP reception point (only port number needs to be set) ***/
T_TCP_CREP tcp_crep[] =
{

* { attribute of reception point, {local IP address, local port number}} */

{ 0x0000, { 0, 80 }},

{ 0x0000, { 0, 80 }},

{ 0x0000, { 0, 80 }},
{ 0x0000, { 0, 80 }},

{ 0x0000, { 0, 80 }}, - Reception#5 & added point
{ 0x0000, { 0,80 }}, - Reception #6
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2. TCP Communication Endpoint Setting

[*** Definition of TCP communication end point
(only receive window size needs to be set) ***/
T_TCP_CCEP tcp_ccep[] =
{
/* { attribute of TCP communication end point,
top address of transmit window buffer, size of transmit window buffer,
top address of receive window buffer, size of receive window buffer,

address of callback routine }

*/
{0,0,0,0, 1460, http_callback },
£0,0,0,0, 1460, http_callback }, Endpoints are 4 before the
upgrade
{0,0,0,0, 1460, http_callback },
{0,0,0,0, 1460, http_callback },
{0,0,0,0, 1460, http_callback }, - Endpoint#5 < Added endpoint
{0,0,0,0, 1460, http_callback }, - Endpoint# 6
}
[

3. HTTP Server Communication Point
#define HTTP_TCP_CEP_NUM

[rx64m_gr_kaede Hi_Solution /src/main.c]
4. Work area used for T4 (TCP/IP Protocol Stack)

The value is the return value of tcpudp_get_ramsize() .
The target process must be in the same file.

7.3 Write-Invalid Area in Code Flash

The TM function of RX64M MCU is activated for the shipment of GR-KAEDE boards. Due to this function, user is not
able to program his codes in code flash OXFFFE0000 ~ OXxFFFEFFFF. Please define your code location working around
this block.

If you attempt to download your code in this block by mistake, your downloader tool may not give you any warning but
completes the download. But the download specific to this area will be invalidated and no program will be updated in
this block.

For more detail of this function, please refer to “RX64M Group User's Manual: Hardware”
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8. Camera Solution Product Introduction

This application note explains the solution based on CC-RX compiler, GR-KAEDE board, and the camera module
connected to GR-KAEDE. But this solution is not limited to only these combinations.

8.1 Gadget Renesas GR-KAEDE Board

Gadget Renesas solution will provide the similar sample code which offers the same feature described in this app note.
In this solution, the web compiler based on GNU GCC will be used.

In addition to the above, the libraries provided in the web compiler offer the Arduino UNO compatible API and features
since GR-KAEDE provides the Arduino UNO compatible I/O pins on the board. The code development with this
solution becomes very easy due to free from deep understanding the MCU functions.

http://gadget.renesas.com/en/product/kaede.html

8.2 Camera and Voice Recording/Playback Demo Using HMI Expansion
Board

This is a camera solution using “Renesas Starter Kit+ for RX64M (herein RSK)” and “HMI Expansion Board”. This
RSK offers more functions of RX64M than GR-KAEDE, such as Ethernet2 port. However, the image processing
function does not operate on this solution.

Where to obtain this demo solution: will be announced soon

Information of RSK and HMI Expansion Board:

http://am.renesas.com/products/tools/introductory evaluation tools/renesas_starter Kits/rsk _rx64m/index.jsp

RO1AN2462EJ0100 Rev.1.00 Page 54 of 55
Oct 01, 2015 RENESAS


http://gadget.renesas.com/en/product/kaede.html
http://am.renesas.com/products/tools/introductory_evaluation_tools/renesas_starter_kits/rsk_rx64m/index.jsp

RX64M Group Sensor solution which utilizes a camera
RX Driver Package Application

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.




Notice

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

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

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality”. The recommended applications for each Renesas Electronics product depends on
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 systems; anti-disaster systems; anti-crime systems; and safety 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 (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
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.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate 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. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

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

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is p under any or foreign laws or

regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

10.

)

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

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

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

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