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Introduction

This application note describes a program for demonstrating camera functionality and audio playback functionality
using the HMI expansion board.

A web server system utilizing the M3S-T4-Tiny TCP/IP protocol stack is also embedded in the demonstrations, and
operations such as display of capture data imported from a camera module and starting and stopping playback of audio
data are controlled using a web browser.

The demonstration program is based on the RX Driver Package (RDP). RDP is a software platform that includes in a
single package device drivers and middleware that support Firmware Integration Technology (FIT), which aims to
simplify the task of embedding peripheral function module drivers, etc. It includes device drivers for the on-chip
peripheral modules of RX microcontrollers, middleware developed for RX microcontrollers, interface modules of
various types, and the Board Support Package (BSP) module. Users can combine the modules contained in RDP as they
like and can easily build systems by creating applications using these modules. The term RDP application is used to
refer collectively to sample applications that operate in combination with RDP.

The central focus of this application note is the procedure for running the demonstrations. The CPU board (RSK board)
of the Renesas Starter Kit+ for RX64M (RSK) and the HMI expansion board are required in order to use this
application note.

Refer to the URL below for information on the Renesas Starter Kit+ for RX64M. (This page also contains information
on the HMI expansion board.)

http://renesas.com/rskrx64m

Target Device
RX64M Group (RSK board + HMI Expansion Board)
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1. Overview

1.1 This Application Note

This application note contains a program for demonstrating camera functionality and audio playback functionality
using the HMI expansion board. Two demonstrations are provided: one covering camera functionality and one
covering audio playback functionality. A web server system utilizing the M3S-T4-Tiny TCP/IP protocol stack is
embedded, and operations such as display of capture data imported from a camera module and starting and stopping
playback of audio data are controlled using a web browser. The central focus of this application note is the procedure
for running the demonstrations. The demonstration program is based on RDP. The RSK board and the HMI
expansion board are required in order to use this application note. (The state in which the boards are connected is
referred to below as the “evaluation board.”)

The camera functionality and audio playback functionality cannot be used at the same time because they
require different settings on the evaluation board. They also have different program debugging environments.

A USB memory device or an SD card is needed to run the demonstrations. However, the demonstration
program does not include an SD host interface (SDHI) module because it is necessary to agree to the SD
Host/Ancillary Product License Agreement (SD HALA) to develop a host device that conforms to the SD
standard. Please contact a Renesas representative directly if you wish to use an SD card to run the
demonstrations.

To check the camera functionality, purchase the OV7670 (OmniVision). Headphones that can connect to a
mini jack are necessary to check the audio playback functionality.

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

Table 1 Operating Environment

Microcontroller | RX64M Group

Evaluation Renesas Starter Kit+ for RX64M CPU Board(ROK50564MC010BE)

board HMI Expansion Board (ROK50564MB001BR)

Integrated e studio V3.1.0.00 or later

development or

environment CS+ V2.02.00 or later

(IDE)

Cross tools RX Family C/C++ Compiler Package VV2.02.00 or later

Emulator E1(include in RSK)

Web browser Internet Explorer 8 or Internet Explorer 11 (Add “192.168.0.3” to Compatibility View Settings.)
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Evaluation board

Client PC Switching hub F

AC adapter

Development PC

Figure 1 Sample Operating Environment

1.3 Module Structure
The demonstration program consists of two main parts: RDP and the RDP application.

RDP is a software platform that includes in a single package device drivers and middleware that support Firmware
Integration Technology (FIT). It provides an environment that makes it easy to evaluate the many peripheral functions

of RX microcontrollers.
The term RDP application is used to refer collectively to sample applications that operate in combination with RDP.

The structure of the modules of the demonstration program is shown below.
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RX Driver Package Application

RX Driver Package Application

CS+
Project

| e? studio
| Project

RX Driver Package Application

File driver

Device
Driver

Interface

scllic [

4

4 . N
el stusio

| CC-RX I

Ethter Driver
Interface

FIT
Plugin

Renesas Starter Kit+ RX64M

!

HMI Expansion Board

Table 2 Module List

Figure 2 Module Structure

Type Module name FIT module name Revision
Board Support Package Board Support Package r_bsp Rev.2.80
(BSP Module)
Device Driver CMT Driver r_cmt_rx Rev.1.00
(Compare Match Timer)
Device Driver DMACA Driver r_dmaca_rx Rev.1.02
(DMA controller)
Device Driver DTC Driver r_dtc_rx Rev.2.02
(Data Transfer
Controller)
choice with DMA and
DTC
Device Driver Ethernet Driver r_ether_rx Rev.1.01
(ETHER controller)
Middleware JPEG encoder r_jpege rx Rev.1.00
Device Driver PDC Driver r_pdc_rxv Rev.1.01
(Parallel Data Capture
Unit)
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Middleware M3S-S2-Tiny r s2_rx Rev.3.02
(ASPCM Encoder /
Decoder)

Device Driver SCI 1IC Driver r_sci_iic_rx Rev.1.50
(simple 11C)

Device Driver SDHI Driver r_sdhi_rx Rev.1.00
(SD Host Interface)

Device Driver SSI Driver r_ssi_api_rx Rev.1.11
(Serial Sound Interface)

Interface Ether Driver Interface r_t4 driver_rx64m Rev.1.02

Interface File Driver Interface r_t4 file_driver_rx Rev.1.01

Middleware HTTP Server r_t4 http_server_rx Rev.1.04
(Web Server)

Middleware M3S-T4-Tiny r t4 rx Rev.2.02
(TCP/IP protocol stack)

Interface Memory Driver Interface | r_tfat driver_rx Rev.1.01

Middleware M3S-TFAT-Tiny r_tfat rx Rev.3.01
(Open Source FAT File
System)

Middleware USB-BASIC-FW r_usb_basic Rev.1.10
(USB Basic Host and
Peripheral Driver)

Middleware HMSC r_usb_hmsc Rev.1.10
(USB Host Mass Storage
Class Driver)

Application Main Program

(src folder)
Note: Each FIT module contains documentation that explains its usage.
1.4 File Structure
The file structure of this application note is shown below.
Table 3 File Structure
Name Description

r01an2609¢j0100_rx64m.pdf Installation guide (this document)

Workspace (workspace)

Sample program (sample)

rx64m_rsk_audio [Note] Audio playback functionality demonstration project

rxé4m_rsk_camera [Note] Camera functionality demonstration project

Note: Each project contains FIT modules among those listed in Table 2.
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1.5 Projects

This application note includes projects for e2 studio and CS+ to allow users to build and run the demonstration
program. 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 4 Project Settings

Structure

Description

Build structure (referred to as
build mode in CS+)

HardwareDebug (Debug on hardware)

This structure is used to generate a
load module with debugging
information included.

Main settings
- Debug information present

- No optimization (-optimize=0)

Debug structure (referred to
as debug tool in CS+)

HardwareDebug (E1)
(Thisis RX E1 (JTAG) in CS+)

Used for hardware debugging over
an E1 emulator using a load module
generated by HardwareDebug
(Debug on hardware).
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2. Board Settings

To use this application note, it is necessary first to change the settings on the RSK board and then connect it to the
HMI expansion board.

Two demonstrations are provided, one for camera functionality and one for audio playback functionality, but different
settings are used for each.

The description of the changes is based on the following documents:

+ RX64M Group Renesas Starter Kit+ User’s Manual Rev.1.00
(r20ut2590eg0100_rsk+rx64m_user_manual.pdf)

+ ROK50564MB001BR HMI Expansion Board User’s Manual Rev.1.01
(r20ut3056€j0101_rx64mevum.pdf)

2.1 Attaching Connectors

To connect the RSK board to the HMI expansion board, it is first necessary to attach the connectors provided with the
HMI expansion board to the back of the RSK board (seven locations as shown in Figure 3).

E '7 =
"—“'maﬁama
=
gg BR
HEE

= EEREREEE

HI‘
g e gy duisf .

=
= B B=
MAC ADDRESS SERIAL NUMBER

=
G
> m— W — -
(= @l=> Q

Figure 3 Connector Attachment Locations (Locations Circled in Red, Component Arrangement Diagram:
Solder Side/Back Side)
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2.2 Setting Changes

221 Implementing Camera Functionality

Mount and remove resistors, and change the jumper settings, as indicated in table 3.34, Settings for RSK+ for
RX64M CPU Board when Camera Interface Used, in ROK50564MB001BR HMI Expansion Board User’s Manual, Rev.
1.01 (see Table 5).

Table5 “Table 3.34 Settings for RSK+ for RX64M CPU Board when Camera Interface Used”

Type Part Mo. Setting and limitation Notes
Resistor R317, 230, Remove DO resistor P17 is used for the serial EEPROM control signal, and P32
R480, R518 and F33 are used for the CAM control signal. P20, P21 and
R2E7, R270, Mount 00 resistor P22 are used for the USB control signal, and POD and PO1
R27T1, R273, are used for the PMOD control signal on the RSK+ for
R274, R290 FoxB4M CPU Board. Also the PDC singles are multiplesed
Jumper J15, J17 Open with the 551 signal, therefore, they aren't possible to

concurrently use the camera interface while the said signals
are used on the RSK+ for RX{84M CPU Board.

P12 and P13 are used for the EEPROM control signal on the
RSK+ for R84M CPU Board, so used by specifying an
address.

The general location of the components is shown in Figure 4 and Figure 5.

PMOD1 ‘ | P
® useo_1l 1
L s [ ws
ETHERNET1
ETHERNETO
B = —H5, J17
Th_qe
[ e
H ma) R518
© O mg
R
S| R267,
il E Bk R270,
:g:‘: PRODUCT LABEL /R27ll
R273,
SW1 Sw2 R274,
[EE G EEERE ] R290
AAADB

Figure 4 Locations of Setting Changes (Component Arrangement Diagram: Component Side/Front Side)

RO1AN2609EJ0100 Rev.1.00 Page 10 of 46
Apr 01, 2015 RENESAS



RX64M Group The camera function and The Sound Play Function Demonstration using the HMI expansion board
RX Driver Package Application
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Figure 5 Locations of Setting Changes (Component Arrangement Diagram: Solder Side/Back Side)

222 Implementing Audio Playback Functionality

As when implementing camera functionality, changes to the settings are required. Table 6 reproduces the contents of
table 3.30, Settings for RSK+ for RX64M CPU Board when Sound I/O Interface Used, in ROK50564MB001BR HMI
Expansion Board User’s Manual, Rev. 1.01.

Table 6 “Table 3.30 Settings for RSK+ for RX64M CPU Board when Sound I/O Interface Used”

Type Part No. Sefting and limitation Motes
Resistor R100, R115, R288, R269, Remawe 002 resistor On the RSK+ for RX64M CPLU Board, P17 is
R317, R3320, R481, R518 used for the serial EEPROM control signal, and
RS9, R114, R285, R260, Mount 00 resistor P20, P21 and P22 are used for the USB control
R2E7, R288, R288, R476 signal. Also, the 55-related signal is

multiplexed with the PCO-related signal.
Therefore, it is not possible to concurrently use
the sound IO interface while the said signals
are usad on the REK+ for FXA4M CPU Board.
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The general location of the components is shown in Figure 6 and Figure 7.
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Figure 7 Locations of Setting Changes (Component Arrangement Diagram: Solder Side/Back Side)
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2.3 Storage Settings

Either a USB memory device or an SD card is required to use this application note. On the RSK board, jumpers, etc.,
can be placed on the multifunction pins to exclude specific functions. It is necessary to check the settings beforehand to
ensure that the storage will operate correctly when connected.

Make sure to perform the necessary settings on the storage to be used.

2.3.1 Using USB Memory

The RSK board has four USB connectors: USBO Function, USBO Host, USBA Function, and USBA Host. This
application note uses the USBA Function connector (USBH_1 on the back of the board).

Confirm the following jumper settings:
J1: Open

J7: Pins 1 and 2 shorted

J8: Pins 2 and 3 shorted

J9: Pins 2 and 3 shorted

Figure 8 shows the sizes and locations of the components.

The USBA Function connector
(USBH_1) is on the back of the board.

@
B =5 ——3J1, 37
ETHERNET1 =
ETHERNETO 8,09

i EEEEEEH@’ of

e
ai
i m

e GEEEO R
el 66161 1 [ B

= = ) | ==
Hi ) B ow || e | i B
: R E]F
O
a0 == I 0 G -
< TFT
o |2z el i |
: i =]
g PRODUCT LABEL |_ —l
=
/ I VBATT + | =
SW1 SW2 v SW3 E=
EXED = |
it Ll
goam e) el e

Figure 8 Jumper Setting Confirmation Locations (Component Arrangement Diagram: Component
Side/Front Side)

For detailed information on the jumpers, see 6.23, USB Configuration, in RX64M Group Renesas Starter Kit+ User’
Manual, Rev. 1.00.
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2.3.2 Using an SD Card

The SD host interface (SDHI) connected to the SD card slot and the external SDRAM signal line are assigned to the
same port, so it is necessary to change the DIP switch settings on the RSK board.

Figure 9 shows the setting values. For details, see 6.20, SDHI Configuration, in RX64M Group Renesas Starter Kit+
User’s Manual, Rev. 1.00.

SWit  OFF
SWE-2  OM
SWE-3  OFF
SWE—4 0N
SWE-5  OFF
SWE-6 O
SWE-T  OFF
SWE-B  OM
SWE-9  OFF
SWE—1O  ON
Swe—t  OFF
SWe-2  ON
SWo-3  OFF
SWo-4  OM
SWe-5  OFF
SWe-6  OFF
SWe—7  OFF
SWe-G oM B = ctive setting ()
SWe-8  OFF
SWe—0  OFF

Figure 9 DIP Switch Settings When Using SD Card

2.4 Other

24.1 Implementing Camera Functionality
Confirm that the supplied camera module is connected to the HMI expansion board.

= f % -
O £4&6 = o O
@ TP
@ TP2 — O O
| ]
o JP7
4 =3l e L] L]
: o]
[ JA3 |
5
apy sl
O Y24t EEmmme O ] ] _ O
EI’ E" JEELI'IL{SEG!J TSECE ‘JISEG 'l\J SEGE _}SEG GJSI‘_D&_J SED:E_?SEGE_ JISEE”_
— —
CHE @ o= e Camera module

connector

Figure 10 HMI Expansion Board Connector Arrangement Diagram (Camera Module Description)
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24.2

Implementing Audio Playback Functionality

Insert a headphone plug into the jack on the HMI expansion board.

= T + =
O - o) o
@ 1P
@ TP2 — O 6] =
| Jvmi
JP1 JP7
=5 0
29 E
Qo)
4 25| JP8
oo — o
o
/’\ [ A3 ]
42
(0]
\J NLTRT= ) |
] B =]
JPS JPS
o ‘ 0
. = J's.ec.s 15£08 ?SEGF‘:sgostE“sg_s_gq_af sec'.s‘?‘sggg'asem‘
H iy T I I EaFm ] 1
bd o d f ed G Ny s A J7
| |
pLigllg pLIpLlg
O e s 22 O
L : LI )

Headphone stereo mini jack

Figure 11 HMI Expansion Board Connector Arrangement Diagram (Headphone Stereo Mini Jack

Description)
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3. Acquiring a Development Environment

To run the program included in this application note, it is necessary to acquire a software development environment.
This section describes the steps for using e2 studio.

3.1  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

Home Products Software and Tools IDEs and Project Managers
2 .
e* studio Subscrive: o
m—
* The following page content corresponds to the products marketed in Japan.
If you do not live in Japan, please| Select Your Region V‘

_ B N = :
Products =+ | Downloads esign Suppor
Software and Tools Keyword (Downloads) .
IDEs and Project Managers m
)\ Results 1-10 of 15. ttems perpﬂge 2
Product Product © Issue Beseristio Re "
Category Name Date EEEon it

2. Download the e2 studio installer.

Three options are available for downloading the e? studio integrated environment: “installer (Multipart Download),”
“installer (Single Download),” and “Differential Update.”

Of the displayed items, click Install the e studio 3.1.0.24 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.

Update program for
e studio.

Install the 2 studio
V3.0 (V3.0.0.22) or
later first, and then

& studio Differential
&* studio Update program Oct.06.14
Vv3.1.0.24

Click either of these

install this program

) links.
Renesasz e~ studio
complete IDE
) installation including
& studio 3.1.0.24 :
. ) ) debug and build
&* studio installer (Single Oct.06.14
phase support
Download) ) .
(toolchains not
included in this
download)
RO1AN2609EJ0100 Rev.1.00 Page 16 of 46
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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/r20ut2771ej0200 e2_ start s.pdf

4. Download the differential update program.

If a newer version is available, download the differential update program.

Update program for

2 studio. Install th

&* studio Differential EE S‘U;D !15: : Click this link
_  aaer ic 1s lin
= stud Updat Dec.05.14

&* studio pC S DS BE (3.0.0.22) or later

V31209

first, and then install

this oroaram.

Follow the instructions on the next page that appears to download the e2 studio installer.

3.2 Acquire a Compiler Package

The RX Family C/C++ Compiler Package, V2.02.00 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)
V2.02.00.

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

m Application Notes & Sample Code JRMTSILEDE I

Keyword [Downloads)

Results 1- 10 of 12. Nems perpage 10 [~ |
Product Product Iz=zue s
o Category o MName o Date Lo
Compiler package, - -
[Evaluation Sofbarare] R e paen® Lll[:l{ ThIS I||"||'{.

including a compiler, an
Family C/C-++ Compiler 45 EOmprEr,

HX Compller Package ) Jul.Z2. 14 Aszembler and a Inker
Package V2 (wilhout IDE) .
. {IDE and a simulztor are
V20200 .
o incuded)
Update program for e®
studio.
I o® studio Differential - Install he & siudio ¥3.0
If a newer version is available, download it.
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3. Run the downloaded compiler installer to install the compiler on your personal computer.

4. Creating the Demonstration Environment
4.1 Create a Workspace

1. Start e? studio.
2. Enter an arbitrary workspace folder in the displayed dialog box and click OK.

e T

Select a workspace

&2 studio stores your projects in a felder called a workspace.
Choose a workspace folder to use for this session.

) Enter a workspace folder.

@ L oK I et } Click OK

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

Click Workbench.

ROLAN2609EJ0100 Rev.1.00 Page 18 of 46
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4.2 Import a Project

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

1. Select Import from the e? studio File menu.

C/C++ - 22 studio

Edit Source Refactor Navigate Search Pr

Open File...

Close All

Save
Save As...
Save All

Revert

Move...

Rename...

(EY

Refresh

Convert Line Delimiters To
Print...

Switch Workspace
Restart

New Alt+Shift+M »

Close Ctri+w
Ctri+Shift+W

Ctrl+5

Ctrl+5shift+5

F2
F5

Ctri+P

Import...

|—Click here.

C.|E

Export...

Properties

Exit

Alt+Enter

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

Import
Select

Create new projects from an archive file or directory.

Select an import source:

type filter text

4 = General
[T Archive File
e Convert CCRX to GNURX Project

[om ] »

Select Existing Projects

r&.ﬁww&nui— = ect
<4 Existing Projects into Workspace |

(), File System
i HEW Project
E5 preferences

into Workspace from
General and click Next.

@:l < Back

Cancel

RO1AN2609EJ0100 Rev.1.00
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3. Click Browse.

fe?] Import o =

Import Projects E_f

Select a directory to search for existing Eclipse projects. J

@ Select root directory: - Browse... I—_ CI |Ck here
() Select archive file: Browse

Projects:

Select All

Options

[] Search for nested projects

[] Copy projects into workspace

Working sets

[T] Add project to working sets

4. Select one of the project folders supplied with this application note, and click OK.
Camera functionality project: rx64m_rsk_camera
Audio playback functionality project: rx64m_rsk_audio

A —DER

Select root directory of the projects to import

a4 | WorkSpace

4 | reedm_rsk_audio I

» ) .settings
, contents

> | HardwareDebug

| r_bsp

FILE—(F): rxfidm_rek_audio

[ BT -OPEREN) |

ok ][ Fevtn |

Select this project folder
and click OK.

RO1AN2609EJ0100 Rev.1.00
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5. Check Copy projects into workspace and click Finish.

o tmpore e
Import Projects

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

-
@ Select root directory:  Cr¥WorkSpace¥rk64m_rsk_audio .
() Select archive file: Browse
Projects:
rx64m_rsk_audio (C:¥WorkSpace¥rx64m_rsk_audio) Select All
Options
[] Search for nested projects -
| [¥] Copy projects into workspace i CheCk th|S bOX
Working sets and click Finish.

[[] Add project to working sets

@) Next > H Finish I [ Cancel ]

Note: It is not necessary to copy the projects to the workspace. If the box is left unchecked, the build target is created
within the root directory.

4.3 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 Mavigate Search Project

T BB AT RO A

- - - v| =

[ Project Explorer 57 A&l T = O
[ Froj P ==

» |15°, rx64m_rsk_audio [HardwareDebug] | Click here.

RO1AN2609EJ0100 Rev.1.00
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2. Click Build project from the Project menu.

Search | Project | Run  Window Help
VR Open Project ¥
Close Project

- lorg  Build All Ctri+B

Build Configurations 3
lebug]

Build Project — Click here.
Build Working Set 3

Clean...

Build Automatically

Renesas Tool Settings Ale+T

Renesas Quick Settings Alt+Q

Update All Dependencies Alt+D
Make Target 3
C/C++ Index 2
Properties

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

[ Problems % Tasks | &l Console &% | Properties Mernory Usage [fg] Stack Analysis = [

L 5FE) BEE=Ele#B~rd

CDT Build Console [rx64m_rsk_audio]

C:\Renesas\E2_STU~1\DEBUGC~1\RX\RX_CON~1.EXE rx64m_rsk_audic.abs rx64m_rsk_audio.x
Loading input file rx64m_rsk_audic.abs

Parsing the ELF input file..... |

47 segments required LMA fixes

Converting the DWARF information....

Constructing the output ELF image....

saving the ELF output file rx64m_rsk_audic.x

'Build complete.’

14:24:43 Build Finished (toock 1m:279ms)
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4.4 Hardware Configuration

The evaluation board must be configured before starting debugging.

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

Table 7 Hardware Configuration

No. Device Supplementary Information
1 | Development PC Personal computer used for development
2 | Evaluation board RSK board connected to HMI expansion board
3 | Client PC (web browser) The development PC can be used for this function.
4 | USB memory Memory that is formatted as either FAT or FAT32.
5 | To connect the client PC to the evaluation board (web server),

one of the following network setups is necessary:

1. Using a switching hub

a. Switching hub

b. Two LAN cables (straight) (three when connecting two
Ethernet channels)

2. Using crossover cable

a. One LAN cable (crossover)

Ether
IP:192.168.0.10

IP:192.168.0.3 Evaluation board

Client PC Switching hub
(Web browser) :
IP:192.168.0.2

AC adapter

e2studio

. S

L ® st
Development PC "
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4.5 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.

OD |ﬁ| Contral Panel »

Ele  Edit  Miew Jools  Hep

Adjust your computer’s settings

®

System and S:—;'f_;\uﬁ';.'
Review your computer's status
Back up your comguter

Find and fix problems

|N!’.—TWCII'|< and Internet I

[ ¥ lecch Cer

View by: Category =

User Accounts

$ Change account type

8,

Appearance and Personalization
Change ths Ereme

Click here.

View nebaork ssetus and askes

&

/ Hardware and Sound

Visw devices and printers

Choose hormegroup and sharing options

bdd & devics

E—F Programs
h ) Uninstall 3 program
& Getprograms

2. Click Network and Sharing Center.

Chonge desktop background

Adjust screen resolution
W Clodk, Language, and Region
dl. Change keyboards or cther input methods

Change display language
I@

Ease of Access
Let Windews suggest settings
Optimize visual dizplay

@Q"‘?’ v Cortrol Pansl » Metwork 2nd Intemet »

File  Edit Yiew Tools

Help

w |ty || feach Contral Pone!

Control Panel Homes

: Shari ter |
.:-:’l: |N~_'-t'n-|:||'lcand Sharing Center |

Click here.

System and Secunty
®  Network and Internet

Hardware and Sourd

<%
Programs
User Accounts ﬁi

Appearance and
Personalizaticn

Cleck, Language, and Region

Ease of Access

View network status and tesks

View network computers and devices

HomeGroup
Choose homegroug and sharing optiens

Connect to & network
Addl & winsless device ko the network

Internet Options
Ch ange your homepage

.'k'1f.=1.-.:_je browser add-ons

Delete brows:ng history and cookies

RO1AN2609EJ0100 Rev.1.00
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3. Click Change adapter settings.

= e

@.@'!:ﬁ w Metwork and Intzingt » Metwoik and Sharing Center . || Seach Conteod Pane

Fil= Edit Yew Tocks Help

Contral Panel Home = H i L L
View your basic nebwork information and set up connections

o

@ -

Change adapter settings !h |;i' e e full paap

Change advanced charing

[ WA — ey Internet
sethings i
9 (Thiz computer|
View your active networks Connect or disconneck
l* r—— = Access type Inteinst
F Damain network Connections: ﬁ O—10 I s
Change your netwarking settings
'rﬁ. Set up a new connection or network
= ; : ;
Set up 2 wireless, broadiand, dial-up, ad hoo, o YPM connection; or set up 2 router
Seaibn oraccess paink.
HDmEG.'L‘up '-s. Connect to a nebwork
Intemet Dptions Connect o reconnect to & wirehsss, wired, dial-up, or VAN netwodk connection,

Windows Firewsll

ia Choose hemegreup and sharing opions

4. Right click Local Area Connection and select Properties.

m

=

B .= . = - . - B
L_‘J'lv- B o MWepwork and Internst » Network Connectionz » - q” Seoroh Networs: Connections

File Edit View: Tocls Advanced Help

Organize = Dhisable thes network device Diagnese this connecton Rename this connection B~ [

e Local Area Connechon
A

& Realtek PCle GBE Family Contr W Dissble

Status

Dizgnose

¥¢ Bridge Connections

Create Shortout
Delete

¥ PRename

¥ Properties

Click here.

Click here.

RO1AN2609EJ0100 Rev.1.00
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5. Select Internet Protocol Version 4 (TCP/IPv4) and click Properties.

[,':l Local Area Connection Properties

Me tworking

=5

Connect using:

lih Realtek FCle GBE Family Contraller

This cgnnection uzes the following items:

jiDlient for Morosoft Me twarks
W= oS Packet Soheduler
E gFiln and Printar Shavine for Mizrosaft ba twarks

| »

m

v[=

W i Link—Laver Topalogy Discowvery Mapper |70 Driver
4| m |

Da=zcription

Transmizsion Conirol ProtacolfInternet Protocal. The default
wide area netmark protocal that provide s communication
actoss diverse interconnected netmorks,

In=tall... Unin=tall Froperti== i

ok ][ Cancal ]

Click here.

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

Internet Protocol Version d (TCP/IPwd) Properties

General

(2 sl

for the approprate [P settings.

() Obtain an [P address automatically
i@ Uge the following IP address:

‘fou can get IP settings assicned automatically if vour network supports
this capabilty, Otherwise, you need 1o ask your netwark administrator

IP address: B2 0168 . 0 100
Subnet mask: 255 .255 .255 . 0
Default gateway:

Obtain DMS server address sutomatically

@ Use the folowing DS server addresses:

Preferred DMNS server:

Alternate DS server:

] validate s=ttings upon exit

|L ok H—eame—

Click here.

RO1AN2609EJ0100 Rev.1.00
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4.6 Preparing the Storage

The storage will be used for the content to be displayed in the web browser. Obtain storage that matches the settings

made in 2.3.

1.
to the storage.

. ADPCM
. contents

» WorkSpace » rx64m_rsk_audio » src » contents ) contents.zip »

@Uv]- » Computer » Removable Disk (F:) »

Eile Edit View Tools Help

Organize Share with « Burn
4 .0 Favorites ADPCM
Bl Desktop contents

v|4s,||

m

= Recent Places

& Downloads

o

el e
< Bl Desktop
4 Libraries
QI P —
4 M Computer
8y Local Disk (C:)
ca Local Disk (D:)
&4 DVD RW Drive (E:)
I ey Removable Disk (F:)

Open the contents folder within the src folder of the project. Open contents.zip, and copy ADPCM and ROOT

Copy the two folders.

RO1AN2609EJ0100 Rev.1.00
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5. Running the Demonstration Program
Follow the steps below to run the project. The description in this section applies to both demonstrations.
1. Connect the development PC to the E1 emulator with a USB cable.

2. Connect an adapter to the evaluation board, and power it on.

3. From the Run menu of e2 studio, click Debug Configurations....

Project Window Help

U8 E @, Run crl+F11 &
%, Debug F11
Run History >
Run As 3

Run Configurations...

Debug History »

Debug As 3

Debug Configurations... I— Click here.
Toggle Breakpoint Ctrl+5Shift+B

Toggle Line Breakpoint
Toggle Method Breakpoint
Toggle Watchpoint

“s, Skip All Breakpoints
Remove All Breakpoints

Breakpoint Types 3
[ Pre @, External Tools » |'nory
RO1AN2609EJ0100 Rev.1.00 Page 28 of 46
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Under Renesas GDB Hardware Debugging, click one of the following projects and then click the Debug button.
Select the project imported in 4.2.

Camera functionality project: rx64m_rsk_camera HardwareDebug

Audio playback functionality project: rx64m_rsk_audio HardwareDebug

Debug Configurations ==
Create, manage, and run configurations ﬁ\
MR | = }:b M Name: rx84m_rsk_audio HardwareDebug
fype filter text =1 Main x& Debugger| B+ Startup | = Common | B+ Source
[c7] Debug-only ~

[t] GDB Hardware Debugging G ApiEir

[c7] GDB Simulator Debugging (SH, RL78, RH850)
s GHS Local C/C++ Launch [ Variables... ] [ Search Project... I l Browse...
&% Renesas GDB Hardware Attach
Praject:

4 [£7] Renesas GDB Hardware Debugging

| [c7] rx64m_rsk_audio HardwareDebug | rx64m_rsk_audio Browse...

HardwareDebug¥rke4m_rsk_audio.x

[c7] Renesas|Simulator Debugging (RX only) Build (if raquired) before launching
Build configuration: Use Active
[] Select configuration using 'C/C++ Application’ .
: : Click here.
() Enable auto build () Disable auto build
@ Use workspace settings Configure Workspace Settings... L4

] 0 r

Filter matched 8 of 12 items pply Rever
@) I Debug I l Close
When the following message is displayed, click Yes.
le?| Confirm Perspective Switch @

This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective is designed te support application debugging. It incorperates views for displaying the debug stack, variables and
breakpoint management.

Do you want to open this perspective now?

[T Remember my decision

T ] Click here.

| [ Yes I NG I
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When the load module download completes, a Debug perspective opens.

o D PR s s A et - o VA oo il
Fin Eff Goure Rewcie Haviats Sewrh Projsct Run e Help
T T | s o~ ) Beces [G5ER)

carciwareticug [Renceas COB Manfware Doosggng] BT

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

|e? Debug - rx64m_rsk_audio/r_bsp/board/rskrx64m /resetprg.c - e2 studio
File Edit Source Refactor MNavigate Search Project Run  Window Help

- (B~ & vl W P T ] O Click here.

%5 Debug 53
a [£7 rx64m_rsk_audio HardwareDebug [Renesas GDB Hardware Debugging]
a 38 rx64m_rsk_audio.x [1]
4 o Thread [1] 1 (single core) (Suspended : Signal : SIGINT: Interrupt)
= PowerON_Reset_PC() at resetprg.c:122 0xffc29763

b gdb

After the break at the start of the main function, click Resume on the tool bar again.

Note: The break at the start of the main function can be removed in the debug configuration of e? studio.
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6.  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 (EthernetO Port Number) : http://192.168.0.3
Web Server Address (Ethernetl Port Number) : http://192.168.0.10

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

(rx64m_rsk_audio/r_t4_rx/src/config_tcpudp.c F 7213, rx64m_rsk_camera/r_t4_rx/src/config_tcpudp.c)
7.  Display a list of folders in the web browser.

7-1. Select ROOT.

(€]

F7FTILF) BEE) F|-RV) BICADMA) W—ILT)

& http://192.168.0.3

Index of /
Name Last modified dize
ALECH 26-Jan-2015 13:29:09 {dir}
D-dan-2H 51 3+20+00 b Click here.
Renesas Embedded Web Server/1.03
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7-2. Select 1_MAINO1.HTM.

{ )| @ hitp://192.168.0.3/RO0T

IrAILF) REE) FTm(V) BIICADA) WILT) ALTH)

Index of /ROCT/

Nane Last modified Gize
Porert—PHreatet 1
] MAIND]HTM ]5 | =014 1018 =-9F D186 .
IO HTH al—dan—QDlﬁ 14:48:08 3361 Click here
CAPTURE . JS 15-Jan-2014 10:19:10 364
COM. RS 18-Dec-2013 12:09:27 448
W1_FE.JPG 26-Dec-2014 11:57:21 a749
W1 IGC. PG 1d-Jan-2014 16:44:13 27285
W1_8P.JPG 20-Dec-2013 14:33:12 27977
W1 _TITLE.JPG 18-Dec-2013 13:32:06 a3z0
W1 WG, PG 20-Dec-2013 14:13:28 21842
W2 _CPU.JPG 20-Dec-2013 17:14:22 17984
W2 _CPUZ . JPG 20-Dec-2013 13:27:14 17468
W2 _CRYP.JPG 20-Dec-2013 13:32:14 26238
W2 _FPU.JPG 20-Dec-2013 13:30:08 23128
W2_FPUZ.JPG 20-Dec-2013 13:30:15 23445
W2 _WW.JPG 20-Dec-2013 16:58:12 251494
W2 _STRG.JPG 20-Dec-2013 13:31:04 25441

Renesas Embedded Yeb Server/1.03

8.  The top page of the demonstration is displayed.

£+ C [ @ Rerenss M52 Durmies.

(A w—T AT x ¥+ @ JAuTHS - BE

RX64M Demonstration: Application

=1 | J samiv d

File Browser Sound Playback Image Capture

Serial Sound Inferiace Parallel Data Capture-unit

o

Click on one of the START buttons to go to the associated page. The demonstration that can be run depends on the
project imported in 4.2.
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6. Demonstration Operation Specifications

From the demonstration top page, select the demonstration to run.

6.1 Camera Functionality Demonstration
The camera functionality project rx64m_rsk_camera can be used to demonstrate camera functions.

1. Go to the Image Capture page.

a B REEp /192 1680 3/RO0T/1_MAINGLHTM B v O || 28 mereuns RNEM Damer... <] |
FrAAF) WEE) BEV) BREADR) ST ~uLFH) = Gl - d- rauTER - BE

Fie Spund  Image
‘ | =5

RX64M Demonstration: Application

=
SRR

File Browser Sound Playback Image Capture

Serial Sound Ineriace Parallel Data Capture-unit

@ @ @

2. Image capture starts.

SE—

|_retAm,_ k¥app _noteWFITModude_sampiesic 10 + © || @ Reresas RXG4M Demon... 0

.77{.-4:‘. RE(E) ERNV) BECADR) Y-dT) ALIH) ) x Yl- @~ AnLTan - W& |+t »

%‘ B Ssed A

Image Capture
Click here.
3. The captured image is updated at one-second intervals.
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Camera Application Solution

Figure 12 shows a camera application solution using the GR-KAEDE board" that can be used for demonstrations of
human detection, motion detection, and distortion correction.

Figure 12 GR-KAEDE Board (Connected to E1 Emulator)

()] @ nitp://192.108.0.300em_nvattr P+ & | @ Renesas RxsiM Deman... x |
I7ALF) WRE) ERY) BSERCADR) YT ALTH)
dvision aren same
(=54 Image Capture areal area avead

aread aea’ areat
area’ areal aread’

Capture STOP

Figure 13 Human Detection Demonstration Page

In human detection mode the capture data is divided into nine equal areas, as shown in Figure 13, and the number of
persons in each area is determined.

The camera application solution can also be run using an evaluation board, instead of the GR-KAEDE board.> 3
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Notes

1. GR-KAEDE is a GR reference board (compact electronic work board) for the RX64M available through the Gadget
Renesas project. It is scheduled to go on sale in June 2015.

For information on Gadget Renesas visit the following URL:
http://japan.renesas.com/gr

2. This application note does not include operations such as human detection. To accomplish such operations, it is
necessary to have a RSK board with board code ROK50564MCO00BE, to make changes to the board settings, and to
make program modifications based on the camera application solution.

3. Contact a Renesas sales representative for details regarding human detection, motion detection, and distortion
correction.

6.2 Audio Playback Functionality Demonstration
The audio playback functionality project rx64m_rsk_audio can be used to demonstrate audio functions.

1. Go to the Sound Playback page.

o B Rerp:// 192 168.0.3/ROOT 0 r O] 5 mereins ANSIM Damen... |
F7ARAF, £ A x Nt - d- AALTHS

SRR

File Browser Sound Playback

Serial Sound interdace

Click here.
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2. Select the data file to be played.
In this example, HELLO.DAT is selected.

e & hitp://192.168,0,3/RO0T/SUB_SP/4 sz b by p-c £ Renesas RXGAM Deman., <
FrAMF) BR(E) BRV) BECAOM) v-ndT) ALFH)

-‘\ File Sound Image
R

Sound Playback

O BOUSALDAT
1 GASMORE DAT n .
@tLLUU}-\I A} Click here.
OIT_RAINS DAT -
FANK] DAT
) MEW S ALE DAT
OOYUGRADAT
TIKAMKOL DAT
O USETHANK DAT 10
OWELCOME DAT e
O YULBINDAT

®125% -

The audio data file is read from the storage inserted in the evaluation board.

3. Click the play button.

= T
e & hitp://192.168.0.3 ROCT/SUB_SP/4_sp_b.hi D - & || &3 Renesas FOXG4M Demon...

) N Eile Sound  [mage
RX

Sound Playback

) BOUSAI DAT
O GASMORE DAT &
@ HELLO DAT

21T RAINS DAT r
O KANKI DAT
OMNEW SALE DAT
OOYLIGA DAT

O TIKANKOLDAT
O USETHANK DAT
O WELCOME DAT
D YUUBINDAT

[HELLO.DAT

Click here.

@ H

H125% «~

4. Audio playback starts.
The audio is output via the headphone jack of the evaluation board (HMI expansion board side).
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6.3 File Browser
Data is read from the storage. This item can be run from both types of demonstration.

1. Go to the File Browser page.

o {8 PEEpy /102 1680 ROCT/1_MATNGLHTM £+ C [ & Rerents X548 Demens., x |

FrAade REE BEV) EREADRN Y—MT ~UFH = ¥ - @ rauTes - BE

Fie Spund  Image
‘ | =5

RX64M Demonstration: Application

File Browser Sound Playback Image Capture

Serial Sound Imerlace Parallel Oata Capture-unit
START START .

2. Perform the desired browser operation.

G & hirg://192.168.0.3/ROOT/SUB_FB/3_fbhir B - & || @ renesas RXE4M Demon...

\ File Sound Tmmge
RX

File Browser

Index of /
Hame Last modified Size
STMET TR TR $) File List display
26-Jan-2015 13:29:09 idir)

Renesas Embedded Web Server/1.03

Click one of the folder names listed under Name to display the contents of that folder. Click on a file name to open the
file.
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7. Demonstration Program

7.1 RX Driver Package (RDP)

This application note includes an RDP application created using RDP. RDP is a collection of FIT modules, including
middleware and a variety of drivers for RX microcontrollers.

Descriptions of the FIT modules used are omitted from this application note.

Each demonstration project contains FIT modules. The folder name of each module matches the FIT module name
listed in 1.3. Each FIT module contains an associated application note (in the doc folder).

7.2 Main Program

7.2.1 File List
The files of the main program are listed below.

Table 8 Main Program File List

Folder Name | File Name Description

src main.c Main source file
ak4642.c Stereo codec control source file
ak4642.h Stereo codec control header file
led.c LED initialization source file
led.h LED initialization header file
ov_image_sensor.h Camera module control parameters
ov7670.c Camera module control source file
ov7670config.h Camera module control header file j
r_dmac_apl.c DMA driver control source file
r_dmac_apl.h DMA driver control header file

r_func_option.h

Function selection compile option header file

r_http_server_cgi_sample.c

CGI sample source file (HTTP Server)

r_jpeg_enc_apl.c

JPEG encoder control source file

r_jpeg_enc_apl.h

JPEG encoder control header file

r_pdc_apl.c

PDC driver control source file

r_pdc_apl.h

PDC driver control header file

r_sci_iic_apl.c

Simple 11C driver control source file

r_sci_iic_apl.h

Simple 1IC driver control header file

r_sdhi_apl.c SDHI driver control source file
r_sdhi_apl.h SDHI driver control header file

r ssi_apl.c SSI driver control source file

r ssi_apl.h SSI driver control header file

r_sys time.c Web server system timer source file
r_sys time.h Web server system timer header file
r_ush _apl.c USB driver control source file
r_usb_apl.h USB driver control header file

r ush_hmsc apl.c

USB HMSC driver control source file

r_ush_hmsc_apl.h

USB HMSC driver control header file

sound_play.c

Audio playback control source file

sound_play.h

Audio playback control header file
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8. When CS+ is Used

This application note can be evaluated using CS+. Note that RX Family C/C++ Compiler Package V2.02.00 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.

8.1 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+ V3.00.00. (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.

This is a sub
package included in
CS+.

Debuggers and
evaluation version

[Evaluation of compilers are : R
CS+ (formerly Cube Software] CS+ for . included in the C“Ck thlS Imk-
Suite+) CC V3.00.00 TEHIA package.

(Multipart Download) The package can be

used for updating
from CubeSuite+.
Supported MCUs:
RHE50 and RX
families

3. Run the downloaded CS+ installer to CS+ on your personal computer.

See the CS+ V2.02.00 Integrated Development Environment User’s Manual: Start for details on the installation
procedure.

http://documentation.renesas.com/doc/products/tool/doc/r20ut2865ej0100 gsst.pdf
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8.2 Install the Project
Install the Renesas common project files provided with this application note in CS+.

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

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

&, 2h-t

CS+ EONTIREYTS
] CSTRISTERM, F1-MPLE—-ETalrshEnLED,

@l

Fa-MRCE, G EECERT DRSS T3 T,

wLOWIOTIONE FFRRS S (-]

o Fodh b EER LT,
BF@F 0V MIERENTOD 27O ERERALT. R F 20 aTRT .

LWL FIZRAIOTVIONEFRET B

BHFOIOF 1M ERK
CE+DF 0¥k ER AR ST LT QU0 00, BRI ELTER T,
FREETOV HRIZANDIOV Ok
1 1.rxfdm_pds b
2. Project_nonoz_meciu

O®

3. rx_ether
4 fitr78e14

e? studio /' CubeSuite/ High-performance Embedded Workshop,” PM+® 0% 10 % B B
e studio® | B FAEEIRIRTIRRE L F 00 1 RCS+ D DU IO b A BB T ENTEE T,
E e B ET A EWE

e’ Stu IU

Click Go |f|

XI—]LJJ}W::(AHEUICO ijaa\nr Efﬁfﬁﬁ bf jD S MEDERIRL R E A T bR L.
HAEHDIA FRERLEI DY oD HEDEIRS LA - AT DR E R L .

3. Open the folder decompressed in step 1 above and of those entries, open Project. From there, select Renesas
common project files (rx64m_rsk_audio.rcpc) and click Open.

+ )l Windows ~ £ : Elsts =5 HAX q
4 WDf'kSPﬁCE JOT_Euner_rx LULDJULN£3 10 LL I e DIV | PR
J r_pdc_rx 2015/02/23 18:12 77l P ...
> | .metadata
= T S r_s2_mx 2015/02/23 18:12 77l P ...
— eSS ! r_sci_iic_x 2015/02/23 18:12 I Al Tt llews
> & -settings | r_sdhi_rx 2015/02/2318:12  T7AIL T )b...
contents | r_src_api_rx 2015/02/23 18:13 7 Al T # ... —
» . HardwareDebug . r_ssi_apl_rx 2015/02/23 18:13  I7-TIl F7# ..
> r_hsp J r_t4_driver_rx64m 2015/02/23 18:13 771l T ..
5 P (T % L . r_t4_file_driver_rx 2015/02/23 18:13 I 7-Til T#H)...
o 1 | r_t4_http_server_rx 2015/02/23 18:13  T7 Il THIl...
r_config
] Jr b e 2015/02/23 18:13  I7 Il T ).
> e rdmaca_rx r_tfat_driver_rx 2015/02/23 18:13  JF-TJL T )l... E
>l r_dte_rx r_tat_rx 2015/02/23 18:13 I 7L F# ...
> i r_ether_rx J r_ush_Hasc 2015/02/23 18:13 71 J# 5., Select this
> r_pdc_rx . r_usb_Hmsc 2015/02/23 18:13 771l T )., |tem
>y r_s2_rx ) renesaq_sw_library 2015/02/23 18:12  TF7-fil T ).
> r_scl_iic_rx J Src 2015/02/23 18:13 27l P ..., A
X = E rx64m_rsk_audio.repc I 2014/12/02 13:27 RCPC J7 )L 26 Kl -
L Ur edhi e
T7-TILAN): rx64m_rsk_audio.repe - Iel studioOT T4 b - T2 vl
[ ®<© [ T=F==w T Click Open
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4.  After selecting the project from the project tree, select the items as shown below and click OK. Note that
Microcontroller used must be selected to match the device actually mounted in the evaluation board used.

JOTTH hEhEE =
FOTIMP
FOTIHRERE
ZHRSE AN Tk =3
7480730 -3(Th R i
N ey B Select this
B4 H03w b0 T3 item
S (74 PIIU MO -SHRRTERY)
ﬁ REF564MLGYBG]1 76pin) » | | oofEE:REF 564MLCRFC P
REEER4M N PIEEROME A XK/ 14096
5 Pt RAMT A L 1524288
! JEND1EER:Package=PLOP0176KE-&
F REFE64MLCxLKL 145pin) il it
EREI0T Ik
F 03 - OFEERCK): EMP I =22 C0-Ry) [=]
F 0T 10k rxGdm_rsk_audio
VERRIBPRL L: C¥Renesas¥Middle¥i rxbdm_demo¥trunk¥applic E‘z‘
TRETEDT 0T ORI N EZENT S ed PP F5(C)
| OK T T Click OK

5. The project will be converted and the converted project opened. Also, the e? studio project will be backed up.
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8.3 Changing Settings
In the Renesas common project file (ex.rx64m_rsk_audio.rcpc), change the settings that cannot be inherited.

1. Remove multiple folders from the project.

JodiHpe)—

8 @ 8 &
Bm rx64m rsk audio (FOZT42|) »
.. J% RSFSE64MLOXFC (T-r 2002 M

] o R (Y —IL)

W TR

-l Ehntges

Feaa O—F - FLbEa—
----- Ay CC-RY (BILF - w—)L)
----- £ RX E1(ITAG) (5w s - W—L)
----- U TOHS R (B —IL)
a0 771l
Bl BIL R - Y—LER D 7L
wl ) r_bsp
E
E

a- |l r_emt_rx
gL r_config

e
L] r_dmaca_rx_if.h

E readme.txt
Eﬂu doc
|:|]| ref
21 sre
‘E r_dmaca_rx.c
E r_dmaca_rx_private.h
&[]} targets
-] egam

o [T ]

=L T
- LR Y= LER T 7 AL
-] r_bsp
w-L r_emt_nx
m-LD r_config
m-Lh r_dmaca_rx

E—JED r_dtc_rx

b r_dtc_rx_if.h

: E readme.txt

|:|]I doc

|:|]I ref

- src

‘EI r_dtc_rx.c

EI r_dtc_rx_private.h

&1 eargets
oL 110

E
L] <111
-] rx113
i
E

Right click on each folder and select
Remove from project.

EN(D) 3
IHZATO-STIAIILSZEF)

Windows TH 20— WA T —(W)

JOzz SRS T(R)  Shift+Delete

B0 {1 P) Ctrl+V
EEIDES(N) F2
FOIF-r(P)

e
=
]
3y JE—(C) Ctrl+C
F
aP

0Ll nxe4m

3. Build the project.
4. Select RX E1(JTAG)(G) as the debug tool.
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Notes on Downloading Using JTAG

It is necessary to enter the clock settings manually.

1.

1) — 7 x

Set Operating frequency [MHZz] to 120.

RSFS64MLCXFC (- #0333 b »
i — RERE (EREHY—IL) 1

Ay CCRX (BILE - w—L)
Nrxeiimes) (6051l
U TOHT L (B —IL)
= 77
BB BILE - L AR T AL
-0 r_bsp
LD et
) r_config
- r_dmaca_rx
- r_dtc_rx
) r_ether_rx
LD r_jpege_rx
LD pde_rx
S v s2 e
[h et iic_mx
|_-|!| r_ssi_api_rx
- r_t4_driver_rx
) r_t4_file_driver_rx
|_-|!| r_t4_htip_server rx
|J r_td_rx
- r_tfat_driver_rx
|_-|!| r_tfat_rx

< m

Set Main clock frequency [MHz] to 24.

Tial—52UFIL o,
4 B Wsb-R-Flmike
L3-S ERRE S TTIRA00mA)
IBEHT
JTAGHD S MHz]
4 7399
D1-REOANE-F
od-f
T—hRaMRRE T L2
D—HRAMHA T LA H]

El: 2DS02096%

(IR
JTAG
165

10— F% 1 5EI M TETE

[] FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
[FE=] 1000

1280

LN FIE-F
DLENFIE-F

' Ot | =
i RX ENJTAG) OFONT (2 ()
4 PIEROM/RAM

] : 4095
Fl A ALK H] 552
F—B7Twl 1 AR AR R 64
4 ho=h
g anehed—2 I3
Aol L O AELERMHe] 24 0000 |
Eh P ERBLEEIMHE] 120.0000

L R b WA b A AT s n s b n Sy e

4 TE1l—RbDiEs

TUTT Little-endianT —4%
4 HeBrSyia
b HER IS ERE IR [41
PIREROM{ AT KA 1]
PIREROMM A R T LR,

v [rmmee |For s o | oo

RELET
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9. Supplement

9.1 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. (The maximum link size is limited to 128 KB if more than 60 days have elapsed since the evaluation
version of the RX compiler was first launched.)

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

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

9.2 Capture Data Update Delay on Web Browser

Depending on factors such as the state of the client PC, there may be cases where updating of capture data does not
proceed smoothly. This situation can be improved by increasing the number of communication endpoints in the
configuration file.

The following four locations in the three files shown below should be changed.

[rx64m_rsk_audio/r_t4_rx/src/config_tcpudp.c)
1. TCP reception point settings

[*** 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 . .
{ox {0,803}, If there are four reception points
{00000, { 0, 80 }}, before the change...

{0x0000, { 0, 80 }},

{ 0x0000, { 0, 80 }}, - Reception point 5 «<— Newly added
{ 0x0000, { 0, 80 }}, - Reception point 6
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2. TCP communication endpoint settings
[*** 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 }, If there are four communication
{0,0,0,0, 1460, http_callback }, endpoints before the change...
{0,0,0,0, 1460, http_callback },
{0,0,0,0, 1460, http_callback }, - Communication endpoint 5 «— Newly added
{0,0,0,0, 1460, http_callback }, - Communication endpoint 6

}

[rx64m_rsk_audio/r_config/r_t4 http_server_rx_config.h]

3. Communication endpoints used by HTTP server
#define HTTP_TCP_CEP_NUM

[rx64m_rsk_audio /src/main.c]
4. Work area used by T4 (TCP/IP protocol stack)

To determine this value, run the program once and use the return value of tcpudp_get_ramsize() as the basis for the
setting.

The processing in question is contained in the same file.
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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 MPU/MCU Products

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

1. Handling of Unused Pins

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

manual.

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

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

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

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

— The reserved addresses are provided for the possible future expansion of functions. Do not access

these addresses; the correct operation of 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 an MPU or MCU in the same group but having a different part number may
differ in terms of the internal memory capacity, layout pattern, and other factors, which can affect
the ranges of electrical characteristics, such as characteristic values, operating margins, immunity
to noise, and amount of radiated noise. When changing to a product with a different part number,
implement a system-evaluation test for the given product.




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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