RLENESAS APPLICATION NOTE

RX Family

Adding Firmware Integration Technology Modules R°1AN182§'§391%18
to CS+ Projects Mar 23, 2017
Summary

This document describes the procedure to obtain the firmware integration technology (FIT) module and add it to CS+
projects.

Products
Supported devices depend on the FIT modules.

Refer to the device list in the readme.txt file provided with the FIT module to see the supported devices.
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1. Overview

This application note describes how to manually add a FIT module in a CS+ project. Refer to the CS+ user’s manual for
information on how to use CS+.

1.1 Terminology

Term Meaning
FIT Acronym for firmware integration technology.
CS+ Integrated development environment CS+ (CS plus) offers the ultimate in simplicity, usability,

and security for the repetitive editing, building and debugging that typifies software
development.

BSP Acronym for board support package. The BSP is a collection of programs that perform basic
MCU settings like clock and pin settings. The BSP is the foundation of any project that uses
FIT modules. The BSP includes source files for the various microcontroller groups and
specific boards. The FIT module for the BSP is “r_bsp”.

CMTW Acronym for compare match timer W.
The FIT module for the RX CMTW is “r_cmtw_rx”".
DMACA Acronym for direct memory access controller A.
The FIT module for the RX DMACA is “r_dmaca_rx".
Platform Means the same as target board.
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1.2 FIT Structure
The FIT consists of BSP, peripheral, middleware, and interface modules.

BSP: Module that performs microcontroller initialization, clock setup, and board setup.

FIT peripheral function module: Driver that controls the RX microcontroller peripheral functions.
FIT middleware module: Middleware that implements TCP/IP, file system, and other functions.
FIT interface module: Interface that provides the Socket APl and other functions.

Software development is made easier by using these components.

Figure 1.1 shows the FIT Structure.

[

User Application

1

FIT Modules

FIT Interface Modules

FIT Middleware Modules

FIT Peripheral Function Modul

M oero suoport Peckage (@5P)

Platform

Figure 1.1 FIT Structure
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1.3 File Structure of the FIT Module Application Note
The FIT module application note is a single ZIP file that can be downloaded from the Renesas website.

The FIT module application note includes common subsets for files and folders.

Figure 1.2 shows a dummy FIT module application note that includes the FIT module with the peripheral function
“abe”. Figure 1.3 shows the Contents of the Dummy FIT Module “r_abc rx”.

j
oF
= J

an-r01an1234ej0100-abc-rx.zip

1
|

an-r01an1234ej0100-abc-rx

|
l
R = W

r01an1234ej0100-rx.pdf

" A reference_document
(English application note) - FITDemos

FITModules

abc_xx_demo_xxxx.zip

" 1

P

r01an1826ejxxxx-rx.pdf
(Adding Firmware Integration
Technology Modules to
CS+ Projects)

r01an1723euxxxx-rx.pdf
(Adding Firmware Integration
Technology Modules to projects)

|
ﬁ S

XML

r_abc_rx_v1.00.zip r_abc_rx_v1.00.xml

Figure 1.2 Contents of the FIT Module Application Note
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r_adc_rx

doc src ref r_abc_rx_if.h readme.txt

Figure 1.3 Contents of the Dummy FIT Module “r_abc_rx”
Figure 1.3 shows a typical file structure of a FIT module.

The names of any FIT modules begin with the prefix “r_” which represents the module is a Renesas module. The “r_”
prefix is followed by the module function and “_rx” all in lower-case letters. “_rx” represents the RX Family.

The “doc” folder contains documents relating to the FIT module.

All of the source and header files required for the FIT module are stored in the “src” folder. The “src” folder may
contain subfolders if necessary.

The “ref” folder contains configuration header files with the suffix “ config”. This is the FIT module configuration file.
It includes several macros for figuring code to meet the user’s needs.

Two files are contained directly under the FIT module folder begin with the “r_”.

One is a header file with the suffix «_if”. This file includes an interface (e.g. prototype declarations for the API
functions, type definitions, macros) required for using the FIT module.

The other is the readme.txt file. This file includes information such as the FIT module version and functions.
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2. Manual Addition Procedure

This chapter explains how to create a new CS+ project and how to add the BSP and CMTW FIT modules.

This chapter assumes the Renesas StarterKit+ for RX64M (RSK+RX64M) platform is used. Take appropriate measures

when using a different platform.

Figure 2.1 shows the steps for Configuring a New Project.

T

y

Creating a CS+ project
2.1.1 Create a New Project
2.1.2 Delete unused files

v

BSP addition

2.2.1 Download the BSP

2.2.2 Addthe BSP

2.2.3 Select the platform

2.2.4 Select the microcontroller

2.2.5 Set up the header file

2.2.6 Create the BSP setup file (r_bsp_config.h)

2.2.7 Create the BSP setup file (r_bsp_interrupt_config.h)

Adding the FIT module**

2.3.1 Download the FIT module

2.3.2 Add the FIT module

2.3.3 Select the FIT module

2.3.4 Create the FIT module setup file

h 4

FIT module registration**

CC-RX setup

2.5.1 Verify the include path

2.5.2 Change the C language standard

2.5.3 Set the variable vector (interrupt vector) empty area
2.5.4 Change the section address

h 4

End
Build the Project

Note 1. Repeat these steps when adding other FIT modules.

Figure 2.1 Configuring a New Project
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2.1
2.11

Creating a CS+ Project
Create a New Project

1. Start CS+, and open the project creation dialog by either selecting[1], from the menu bar, File(F) — New(N)
— Create New Project(N), or clicking [2] the GO button in the New Project Creation Area in the Start Panel.

@3 CS+ for CC - [Start]

File| Edit View Project Build Debug Tool Window Help [1]
New » ' Create New Project... I" - -__E' -}1" - -3_} Ly ™y | (@) B @ "
[l Open.. Ctrl+0 || Create New File Ctrl+N |
Open with Enceding...
h, Start
Add 2
Learn About CS+
8| Close Project ) . .
2 ‘wie recommend reading the tutorial to find out what can be done in C5+
J| CloseFile J The tutorial contains the information on how to effectively use CS+.
_‘5 Save Project Ctrl+Shift+5 [2]
B Save Project As.. Create New Project
B save Object Ctrl+S A new project calf be created.
ave Ligject = A new project calf also be created by reusing the file configuration registered to an existing project.
B Save Object As...
"] - .
&3l Object Save Settings... - -
.r d J Open Existing Project
@l SaveAl Ctrl+Shift+A
@) Pages Open BExisting e? studio/CubeSuite/High-performance Embedded Workshop/PM+ Project
age Setup...
& Print.. Ctrl+P Open Sample Project
(&) Print Preview ‘
Recent Files 3
Recent Projects 3
Exit

2. Select RX as the Microcontroller(T). [3]

3. Select the Microcontroller used(M) to match the platform you are using. [4]

In the example, the R5F564MLCXFC (176 pins) used in the RSK+RX64M is selected.

4. Select Application (CC-RX) as the Project type(K). [5]

5. Enter the project name to be created in the Project name(N). [6]
In the example, rsk+rx64m_fitmanual_demo is used. In the following descriptions, note that
<rsk+rx64m_fitmanual_demo> will be replaced by the name of the users project when actually using this system.

6. Click the Create(C) button to create the project. [7]

Microcontroller. | RX v |
Using microcontroller:
5 (Search microcontroller) [4] Update.
x| pin) # | | Product Name:R5F564MLCxFC
M RSF564MLCXBG(176pin) 8%:![: E{gm "‘-‘”{Q‘ﬁ"‘"f%fffﬁg
M FSFSEAMLCFB(144pin) elD EESE0E
Addtional Information: Package=PLQP0176KB-A
® " RSF564MLCxF C(176pin) e
I R5F564MLCxFP(100pin)
I R5F564MLCXLC(177pin)
M R5F564MLCxLJ(100pin)
W R5F564MLCxL K[ 145pin) .
Kind of project | Application(CC-RX) |
Project name: I rsk+neBdm_fitmanual_demo I
Flace: CiWwerkspace ~ Browse...
Make the project folder
Cwlarkspace'rsk+rbdm_fitmanual_demeolrsk+n64m_fitmanual_demo.mtpj
[ Pass the file composition of an existing project to the new project
| Project to be passed: Browse...

| Copy compositi

on files in the diverted project folder to & new project folder.

[7]

[5]
[6]

Carce
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2.1.2 Delete Unused Files

Since the files generated when a new project are created overlap with those in the board support package (BSP) used,
those files are not required. Therefore, the following should be run to delete the unnecessary files. Note that this
operation does not need to be performed in this order.

Remove the files that do not include a main() function from the CS+ project

1. Select the files other than <rsk+rx64m_fitmanual_demo>.c in the project tree. [1]

2. With the files still selected, right click with the mouse and select Remove from project(R). [2]
In the example, the files dbsct.c, intprg.c, resetprg.c, sbrk.c, vecttbl.c, iodefine.h, shrk.h, stacksct.h, typedeffine.h,
and vect.h are removed from the project.

@ rsk+nbdm_fitmanual_demo - C5+ for CC - [Project Tree] - [m] X
File Edit View Project Build Debug Tool Window Help G
@osat | [J H G X B0 |58 & - &7 G DefaultBuild & iE O @ ® O " & s %= gk
@ solutionlist : [0 & @ & | 51
Project Tree 7 X Property =
3 ]
to2 T3 Properties a o[-+
=1L 7% rsk+B4m fitmanual demo (Project) ~ Buid
L. RSFS6AMLCFC (Microcentroller) ‘Setas build-target Yes
“, CC-RX (Build Tool) File type C source
tg, RX Simulator (Debug Tool) Set individual compile cption No
[ERE =] 1
..... nJ dbsct.c [ ]
CJ intprg.c
..... 3] resetpro.d
CJ rsk+rx64m_f |_demo.c
d
[# Open with Internal Editor...
[ Open with Selected Application...
P PP
“& COpen Folder with Explorer
Bl Windows Explorer Menu [ ]
Add ) los, ormation -
@ RemovefromProject  Shift+Del } | X

S Copy Tol+C
£y Paste Carl+V
Rename F2

a
5
&4
8@ Change Extension...

T propery =/

BE Ervor List
1 Open Help for.. | F2 Rename F3 Find Next F Replace Next HFE Go i Build & Downl.. |7 Build Project IF Ignore Break a ”Fﬂ Set/Delete Bre. [l Step Over FilStep In J2 Jump to Function
%2 DISCONNECT

T[S Ot 5 Smart Erow

Removes the selected item from the project.
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Delete the files that do not include a main() function

1.
2.

In Windows Explorer, select the files that do not start with <rsk+rx64m_fitmanual_demo>. [3]
With the files still selected, right click with the mouse and select Delete(D). [4]

In the example, the files dbsct.c, hwsetup.c, intprg.c, iodefine.h, lowlvl.src, lowsrc.c, lowsrc.h, resetprg.c, sbrk.c,

sbrk.h, stacksct.h, typedeffine.h, vect.h, and vecttbl.c, are deleted.

rsk+meBdm_fitmanual_demo

€ 5 v

Ly dbsct.c
L2 hwsetup.c
L intprg.c
./ iodefine.h
|| lowhvl.src
L2 lowsre.c
L2 lowsrc.h
L= resetprg.c
|| rsk+reBdm_fitrma
L= rsk+ nebdm_fitma
@3 rsk+ rxfidm_fitma
|| rek+ndBdm_fitma
Ly sbri.c
Ly sbric.h
Ly stacksct.h
L= typedefine.h
L vect.h
L veg=1—-
7P

Share Wiew

» ThisPC » Windows (C) » Workspace » rsk+nifdm_fitmanual_deme

[3]

ual_demo.a3090485. mtud
ual_demo.c
ual_demo.mtpj

ual_demo.rcpe

CRC SHA

Windows Defender TAFTV 2 LTWVET ...

Send to

Cut
Copy

Camak

oot

Delete

Rename

Properties

[4]

- O X

Search rsk+ncddm_fitmanual_... 2@

RO1AN1826EJ0110 Rev.1.10
Mar 23, 2017
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2.2 BSP Addition

2.2.1 Download the BSP

Download the RX Family Board Support Package Module Using Firmware Integration Technology (r01an1685EJxxxx)
package from the Renesas Electronics Corporation web site. This package may be downloaded to any folder on the PC
you are using.

222 Add the BSP
Using Windows Explorer, copy the r_bsp and r_config folders from the file you just downloaded to the
<rsk+rx64m_fitmanual_demo> folder.

] COQ! bsp » FITModules » r_bsp_v3.40 v O Search r_bsp_v3.40 »

b -
=P Mk+ reBdm_fitmanual_dermo — m] *x

Home Share View 0

r_config

&« 3 v A # ThisPC » Windows (C:) » Workspace ’I rsk+meBdm_fitmanual_demo v | Search rsk+nbdm_fitmanual_... @

DefaultBuild

r_bsp

r_config
|| rsk+reBdm_fitmanual_demo.a3090435.mtud
sk nebdm_fitmanual
@ rsk+reB4m_fitmanual_demo.mtpj

demo.c

|| rsk+rxB4m_fitmanual_demo.rcpe

R0O1AN1826EJ0110 Rev.1.10 Page 11 of 28
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2.2.3

Select the Platform

In Windows Explorer, move to the r_bsp/board folder, and delete all the folders other than the user folder and the
rskrx64m folder. If you are using a platform other than RSK+RX64M, instead of the rskrx64m folder, leave the
platform folder that corresponds to your platform remaining.

| = | board
Hame

«

.

hsbr21ap
rdkndi2n
rdkrb3n
rdkrxb31
rpbm111
rskn23t
rskn24t
rskrx62g
rskn62n
rskr62t
rskneb3n
rekni63t_64pin
rskrxf3t_144pin

Share View

» ThisPC » Windows (C:) > Workspace )| rsk+nbdm fitmanual demo » rbsp > board |

~ O

Search board

7|:|><J

2

rskncBdm Pin to Quick access
rskmeB5n 7-Zip S
rsknd Tm CRC SHA >
iRl Windows Defender TAFLTWET ..
rskne111
reknc113 % Combine supported files in Acrobat...
rskne130 Sendto >
rskn210
Cut
rskrx220 //\
reknc230 Cory
rskn231 Create shortcut U
moet0 [ —Ddae ]
rskne630 Rename |?HE”?|
- AT “ Norkspac K fi I_demo » r_bsp » board — |
kOt @uv‘ « Workspace » rsk+rx64m_fitmanual_demo » r_bsp » board » o
= EE.  SqTSUCEMr HEv  HLLTALS- B 0 @
. rekrxbam
. user
RO1AN1826EJ0110 Rev.1.10 Page 12 of 28
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224

Select the Microcontroller

In Windows Explorer, move to the r_bsp/mcu folder, and delete all the folders other than the all folder and the rx64m
folder. If you are using a microcontroller other than the RX64M, instead of the rx64m folder, leave the microcontroller

folder that corresponds to your microcontroller remaining.

| = | meu - ] X
Home Share View 0
= v A <« Windows (C:) » Workspace I rsk+eBdm_fitmanual_demo > rbsp » mcu I v B Search mecu

all

n2la

N3t

n2dt

nb2g

nebn

b2t

nii3n

b3t

meidm

nG5n

Ay Pin to Quick access

nd10 T >

wi CRC SHA >

113

= Windows Defender TAF v ALTLET ...

n130

210 | B Combine supported files in Acrobat...

220 Send to >

230

231 Cut

o610 Copy

630 Create shortcut { [ é

631 IDeIe'te I = | meu _ O %

Rename
Home Share View 0
Properties
“— v <« Windows (C) » Workspace » rsk+mbdm_fitmanual_demo > r_bsp > mcu » v D Search mecu »
all
mx64m

2.2.5

Set Up the Header File

1. Edit the platform.h file in the r_bsp folder and select the platform you are using.
2. Open the platform.h file and remove the comment on the #include directive that specifies the platform that you are

using.

For example, to select RSK+RX64M, remove the comment (that is, remove the *“//”” characters at the start of the

line) from the #include "./board/rskrx64m/r_bsp.h" directive.

| = | rbsp
Home Share View

» This PC » Windows (C:) » Workspace l rsk+mBdm_fitmanual_demo » r_bsp

v | O

Search r_bsp

€ o v
Name
board
doc
mcu
=] readmetd 150
151
152
153
154
155
156
15

44| /* RDKRX63N ¥/,

gclude "./board/rdkrx63n/r_bsp.h"a

31 %/4d
\./board,/rdkrx631/r_bsp.h"a

/% RSKRX64M ¥/

#include "./board/rskrx64m/r_bsp.h"a |

204

/% RSKRXB5N */4
/{#include "./board,rskrx65n/r_bsp.h"4
4

/* RSKRX71M */4

7|//#include "./board/rskrx71m/r_bsp.h"J

RO1AN1826EJ0110 Rev.1.10
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2.2.6 Create the BSP Setup File (r_bsp_config.h)

1.

Using Windows Explorer, move the r_bsp_config_reference.h file in the r_bsp/board/rskrx64m folder to the
r_config folder. [1]

Change the name of the moved r_bsp_config_reference.h file to be r_bsp_config.h. [2]

If you are using a platform other than RSK+RX64M, create an r_bsp_config.h that matches the platform used. See
the BSP module document in the r_bsp/doc folder for the contents of the r_bsp_config.h file.

= | rskrefdm - 0 x
Home Share View o

- v A <« Workspace l| rsk+nedm_fitmanual_demeo » rbsp » board » rskndfdm | v Search rskrbdm ¥
B [1] Moving to the r_config folder

“hwsetup.c g — g :

jhwsetup.h

j\ow\v\.c

”j\nwsrc.c

“lowsrc.h vﬂg _ [u] w
el Haome Share View 0
”jr_h;p_(nnf\g_rafaren(e‘h
&« v » This PC » Windows (C) » Workspace >|rsk+rx64m_ﬁtmanual_demu » r_config v 0 Search r_config yel

r_bsp_interrupt_config_reference.h

resetpr.c [2] Changing the file name.

mJ“VSk"‘Mm-h |Z] r_bsp_config_readme bt
|sbrk.c

jvacttbl.c
|vecttblh

2.2.7 Create the BSP Setup File (r_bsp_interrupt_config.h)
The contents of this chapter applies when the microcontroller used has a selectable interrupt function.

1.

Using Windows Explorer, move the r_bsp_interrupt_config_reference.h file in the r_bsp/board/rskrx64m folder to
the r_config folder. [1]

Using Windows Explorer, change the name of the moved r_bsp_interrupt_config_reference.h file to be
r_bsp_interrupt_config.h. [2]

If you are using a platform other than RSK+RX64M, create an r_bsp_interrupt_config.h that matches the platform
used. See the BSP module document in the r_bsp/doc folder for the contents of the r_bsp_interrupt_config.h file.

< | rskndbdm - m] X
Home Share View (7]

« v P <« Workspace >I rsk+mx@4m_fitmanual_demo » rbsp > board > rskndm I (R J] Search rskné4m »
"l dbsct.c
“J hwsetup.c . .
Thuaetunh [1] Moving to the r_config folder.
“Hlowll.e
lowsrc.c
"jlowsr:.h
“lr_bsp.h 5 | r_config — =] w
_r bsp config referenceh Home Share  View
" r_bsp_interrupt_config_reference.h
&« v A s ThisPC » Windows (C) » Workspace | rsk+ nbdm fitmanual_demo > r_config | ~ @ Searchr_config »
_|resetprg.c -
Q'S‘WB“’"-“ “Jr_bsp_configh
brk. ) . .
. ELrbsp config readme.pt [2] Changing the file name.
| vecttbl.c “lv_bsp_interrupt_config.h
“lvecttblh
RO1AN1826EJ0110 Rev.1.10 Page 14 of 28

Mar 23, 2017 RENESAS




RX Family Adding Firmware Integration Technology Modules to CS+ Projects

2.3 Adding the FIT Module
This chapter describes adding the FIT module using the CMTW FIT module as an example.

2.3.1 Download the FIT Module

Download the RX Family CMTW Module Using Firmware Integration Technology (ROLAN2199EJxxxx) package
from the Renesas Electronics Corporation web site and This package may be downloaded to any folder on the PC you
are using.

2.3.2 Add the FIT Module
Using Windows Explorer, copy the FIT module r_cmtw_rx folder to the <rsk+rx64m_fitmanual_demo> folder.

- O X
e
w - ocoododules 3 _emtw_ne w120 » v @ Search r_cmitw_nx_v1.20 o
| = \A{mﬁdm_ﬁtmanual_demo - m] x
r_emtw_n
r_config Home Share View 9
Jf_tmm’_mﬂ' “— v » ThisPC » Windows (C:) » Workspace » | rske+ nefdm_fitmanual_demo | PN J] Search rsk+nbdm_fitmanual_... 2
DefaultBuild
r_bsp
r_config
|| rsk+ pBdm_fitmanual_demo.a3090485 mtud
Njrsk+rx64m_f|tmanua|_demo.c
@3 rsk+ 64m_fitmanual_demo.mtpj
|| rsk+rxbdm_fitmanual_demo.rcpe
RO1AN1826EJ0110 Rev.1.10 Page 15 of 28
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2.3.3

example.

Select the FIT Module
This chapter applies when there is a targets folder in the in the FIT module used. This chapter uses DMACA as an

Using Windows Explorer, switch to the r_dmaca_rx\src\targets folder and delete all folders except for the rx64m folder.
If you are using a microcontroller other than the RX64M, instead of the rx64m folder, leave the microcontroller folder
that corresponds to your microcontroller remaining.

| ¥ | targets
Home Share

“

robdm

View

v A « Workspace >| rsk+mB4m_fitmanual demo » rdmacam » src » targets ,I

mB5n
71y
r23(

Open

BE@

Open in new window

Pin to Quick access

fmt 21—V

5ERAC(E)

7-Zip
CRC SHA

Windows Defender TAFF L LTVET ..

% Combine supported files in Acrobat...

Send to

>

Cut

Copy
Paste

-

Create shortcut

I Delete

Renarne

v

<]

Search targets

—onj

»

Properties

&

rxbdm

Wiew

« Workspace » rsk+ndidm_fitmanual_demo > r_dmaca_m > sic > targets

v O Search targets
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234 Create the FIT Module Setup File

1. Using Windows Explorer, move the r_cmtw_rx_config_reference.h file in the r_cmtw_rx/ref folder to the r_config
folder. [1]

2. Using Windows Explorer, change the name of the moved r_cmtw_rx_config_reference.h file to be
r_cmtw_rx_config.h. [2]

3. Using Windows Explorer, delete the r_cmtw_rx/ref folder. [3]

4. For details on the content of the r_cmtw_rx_config.h file, see the CMTW module document in the r_cmtw_rx/doc
folder.

Home Share View o
« v « Windows (C:) 3 rarkspancy] rsk+nddm_fitmanual_demo > rcmtw_m » ref | v @ Searchref p
Br.cmture_config_referenceh | [1] Moving to the r_config folder.
| = | r_config - m] ¥
Home Share View 0
« v » ThisPC » Windows () » Workspace | rsk+ eG4 _fitmanual_demo > r_config v O Search r_config »

”j r_bsp_config.h
|=| r_bsp_config_readme.bet

e bsp interrupt_config. ) .
[2] Changing the file name.

| = r_crbw_rx
Home Share Vie

« v <« Windows (C) » Workspace » rsk+mfdm_fitmanual_demo » r_cmbw_me » ~ O Search r_cmtw_nx Pl
doc
ref
srC Open
“r_em Open in new window
= reads Pin to Quick access
5]
ook 2 —TREK (V)
7R (B)
7-Zip >
CRCSHA >

Windows Defender AT/ LTLET ...

Share with >

Restore previous versions

%5 Combine supported files in Acrobat...

Include in library >
Pin to Start
Send to >
Cut [3]
Copy
Create shortcut = | remtw_ne - o X
Home Share Wiew 0
S “— v <« Windows (C:) » Workspace »l rsk+ncBdm_fitmanual_demo » r_cmtw_me 'l v & Search r_embw_rx o
Properties
doc
src
Aj r_cmbw_r_if.h
=] readmett
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24 FIT Module Registration

1. Using Windows Explorer, drag and drop the FIT folder onto the project tree panel for the created CS+ project. [1]

2. When the folder is dropped, the “Add Folder and File” dialog will open. Enter the FIT folder level number in the
Subfolder level number to search(S) item and click OK. [2] (Values less than zero or greater than 10 may not be
entered for the level number. Here we take the future maximum value of 10.)

3. The FIT module has been added to the CS+ project.

= | rsken6dm_fitmanual_demo -
Home  Share  View
o A e . T"'"F[l] “e-dows () > Workspace | rskenb4m_fitmanual_demo v & | Search rsk+nddm fitmanual .. 2

FIT folder

o x
(2]

F? Open Help for . | F2 Rename (F3 Find Next F4 Replace s

Project Tree %]
: @3E
- sk r6dm fitmanual demo (Project)”
B RSFSEAMLCIEC (Microcontrollen
Ay, CC-RX (Build Tool)
£ RX Simulator (Debug Tool)
&-[3 File
E] Build tool generated files
] rskep6im fitmanual dem.
[ rbsp
[ ] board
] doc
[ meu
b platform.h
ook readmett

1] r_cmtw_m

[] doc

et readme.bet
] r_cmtw_ncifh
(] sre

[1! r_config

«| r_bsp_config.h
et 1_bsp_cenfig_readme bt
b r_bsp_interrupt_config.h
b-| r_cmtw_re_configh

F& Build & Downl. | F7 Build Project

UetaultBuild Drag
rbsp sk pedim_fitmanual_demo - C5= for CC - [Project Tree - o
r_emtw_nc -
config Fle Edit View Project Build Debug Tool Window Help &
[T rske bl fitmanual_demo.as090:’ @, Start | [F [ @ @ X T 390 o | 5 & & - &g & DefaultBuild 4 @M@ ®E" &= 2
Clrskeridm_ fitmanual dem.c (@ Solution Lt i (060 B @ | 5
@3 rsk+n64m fitmanual_demo.mtpj Praject Tree 0o p— —
[7] rskeene64m_fitmanual_deme.rcpe | @ 3.@ ety
1 @ !
Zﬂ [ rekendm_ftmanual 2] -]+
B sken6dm fitmanual demo (Project”! (Il Fiie File type: o or more selections
: B RSFSEAMLCAFC (Microcontroller) Caourcefie(d) wal_demo mipi I
i A, CC-RX (Build Tool) Absolute path C++ source file (epp: "cp "2 sk+ocBdm_fitmanual_demotrsk+nc4m _fimanual_demo rmpj |
L. RX Simulator (Debug Tool) License Headerfile ("h: *hpp: “inc) I
L i Assembler source file {* src; *s)
&L File Jump table file(” jmp)
£1 Build tool generated files Symbol address fie("fsy)
&| rskerx4m_fitmanual_demo.c Library file{”lib)
Object module file(* obi)
Relocatable fle (rel)
Text file (")
DROP position = Ty ‘
File name
This is the name of the file to which the information of this main) is to be saved.
\ Project / / =
Output / 3 x
TEor]
\ All Messages { “Rapid Bulld =
=] Output @& S =]

[Falgnore Bresk o P8 SetDelete Bre | Step Over FtSiepIn FI2 Jump to Function

542 DISCONNECT
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2.5 CC-RX Setup

This chapter describes the settings required to build the FIT module. The items not described here may be set to
arbitrary values. Set those values as required.

251 Verify the Include Path
1. Select CC-RX (build tool) in the CS+ project tree panel. [1]
2. Select Add include path in the CS+ property panel Common options tab and verify the path in the Edit path dialog.
[2]
3. The include path should be as follows. [3]
r_cmtw_rx\src
r_cmtw_rx
r_config
r_bsp\mcu\rx64m\register_access
r_bsp\mcu\rx64m
r_bsp\mculall
r_bsp\board\user
r_bsp\board\rskrx64m
r_bsp

&3 rsken@4m_fitmanual_demo - C3+ for CC - [Property] - O X
File Edit View Project Bulld Debug Tool Window Help &
Wt [[JEHE X B @E 9~ 58 & - &g & DefaultBuild vA G @® 0" @ s = =g
(@ Solutionlist : 0 @& Q| A
Project Tree o x Property - x
2 )
: g k] “l*\ CC-RX Property al 2] ==
B rskerx6dm fitmanual demo (Proiert¥ Aveids = problem specific to the CPU type No ~
 emm— Aicsacan Saves and restores ACC using the interrupt function Mo
SCC-R (Build Tool) PIC/PID
& RX Simulator (Debug Tool ~ OutputFile Type and Path .
-1 File Output file type Execute Module(Load Module File) [2] When clicking
21 Build tool generated files Intermediate file output folder ) %BuildModeName . A the button
] rske nxdm_fit I|_demo. v " it" di
H 'Sb e fitmanual_deme. ‘Additional include paths Additional include paths[9] l(] ‘Pa[h Edit" dialog
tlsp TErTTENE ST SIoT is displayed
5 board Macro definition Macro defiition]0]
doc Outputs debugging information
[ meu Optimization level Path Edit x
1] platform.h Qutputs additional information for inter-medule optimization Peth(One path per one nc): 5] [3]
b readme it Optimization type —
[T remow. Outputs @ source listfile ~
T doe v Frequently Used Options{for Assemblc)
[ doc F
o Additional include paths
bk readme bt
& emtwnc Systeminclude paths
remtw_ ek Macra definition
oL e v Frequently Used Optionsior Lirk)
[T r_config Using libraries v
b r_bsp_config.h Qutruts dehianing information v
-k r_bsp_config_readme.sit Additional include o
N Specifies additional include paths Browse...
] r bsp_interrupt_configh The path uses the project folder as the reference point
A r_emtw_r_config.h [ Permit non-existent path
| Common options | Compile Opt Assemble Opt Tink Opt [ ] Include subfold -
o ' Placeholder 7%
[E0eT Placsholder Value A
ActiveProjectDir C#Workspacs¥rsk soc6dm_fimanual_demo
ActiveProjectMicomName  RSF564MLEXFC
ActiveProjectName rekconcbém _ftmanual_demo
BuldModeName Defaut Buid
WainProjectDir C¥Workspace¥rsk oxdm ftmanual_demo v
\ All Messages | *Rapid Build o B -
& Output @ Smart Browser [BE] Error List
F1 Fa F2 P = FE EoEe Heb | Len | ke

5% DISCONNECT
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252 Change the C Language Standard

1. Select CC-RX (build tool) in the CS+ project tree panel. [1]

2. Select the Compiler options tab in the CS+ property panel and set the C source file language source item to “C99(-

lang=c99)”. [2]

3. Similarly, select Library generation options tab in the CS+ property panel and set the Library structure under

Standard library to “C99(-lang=c99)”. [3]

Note:
exact-width integer types.

To improve portability even more reliably, the FIT module source code is implemented using the ANSI C99

é 19 File

1 Build tool generated files

System include paths
Incluge files at the head of compiling units

@3 rskere6dm_fitmanual_demo - C5+ for CC - [Property] - [m} bd
File Edit View Project Build Debug Tool Window Help [
Bsot DR 3 BB 90 HER > = &g G DefauitBuild A R DN @ ® 6 s C=Cd
(@ SolutionList : [0 &3 @ & | &
Pt Tes B - =
a
P93 & I!'\ CC-RX Froperty a [2]
1} rsk+rx64m fitmanual demo (Proiecti [~ o

= - gntr [1] I Language of the C source file C99(ang—c99) - I

TSy O T STreE e TET=CT
) Additional include paths Additional include paths[3]

System include paths[0]
Include files at the head of compiling units[0]

=1} rsk+rx64m fitmanual demo (Project)”
L RSFSBAMLCKFC (Microcontroller)
£ A ICCRX (Build Tool) |
.55, RX Simulator (Debug Tool)
&-[3P File

& ke e fitmanual deme.c Macro definition Macro defition(0]
0 b Invalidates the predefined macro
2L o P Enables information-level message output Molniomessage)
board Suppresses the number of infarmation-level messages
- doc Changes the g-level messages toi level messages No
- meu Changes the level messages to waming-level messages No
i platform.h Changes the level and wamning-level messages level messages No
txf readmetit Permits comment (/) nesting No(-comment=nonest)
S remiw Checks the compatibility with an existing program No
[ doc Character code of an input program SJIS code(sjs)
i rendment ~ Object
: readme: Qutputfile type Object module file foutput =obj)
~he] ¢ emtw o ifh Owtputs debugging informaticn Yes|dzbug)
-1 sre Section name of program are P
&-[1] r_config Section name of constant ares c
| (_bsp_config.h Section name of inifializad data area n v
b 1_bsp_config_readme.bet Language of the C source file
f; ; Selects language of the C source file.
b r_bsp_intemupt_configh This correspands to the-lang option of the compiler
| r_cmtw_n_configh
Common Options | Compile Options (| Assembleoptions  Link Options [ Hex Output Options | Library Generate Options | -
Output 7 x
TEOFT
\ All Messages / *Rapid Build =
Output @ Smart Browser B8] Error List
1 [le |2 [P s =& &2 [[Fa lfe= |FaFulscreen [FR [
i1 DISCONNECT
@ rsk+r64m_fitmanual_demo - CS+ for CC - [Property] - O X
File Edit View Broject Build Debug Tool Window Help &
Boarn | D@ X BB HS R = ~ & @ DefaunBuid MR T R O RCEC R N N i
@ SolutionList : [0 &8 @ @ | &
Pt Tee 8% [ oy —
a
t o3@ 4, CC-RX Froperty al (o -]+

v Mode
Generation mode of the standard library
ndard Libcang

Build a library file (option changed)

Library configuraticn
Configuration library

£] Build tool genersted files Enables runime lirary Yes{head=runtime)
€] rskencb4m_fitmanual_demo.c Enables ctype h(CE3IC3S) No
[U " bs Enables math h{C83/C38) No
o nables matt 4 lo
o P Enables mathf h(CE9/C3S) N
board Enables stdarg h({CE9/CS8) Mo
[l doe Enables stdic.h(CB9IC99) Yesthead=staic)
o[l meu Enables stdlib h(C23/CS9) Yes{head=stdiib)
& platform.h Enables string.h(C89/C99) Yesthead=sting)
ot readme.tt Enables ios(EC++) No
I rcmtw Enables new(EC++) Yestheadsnew)
Enables complex{EC++) No
- dee Ensbles string(EC+) N
& nables stringl +) o
.5’ readme ot Enables complex h(C93) No
| rcmtw_pcith Enables fenv hiCE8) No
L sre Enables inttypes h(CS3) No
I r_config Enzbles wehar h(C98) No
| r_bsp_config.h N hd
txt 1_bsp_config_readme.tit Library configuration
K Selects which functions are to be usable in the C standard library:
| r_bsp._intermupt_configh This correspands to the lang option of the library generator.
| r_emtw_r_config.h
Common Options | CompileOptions | AssembleOptions /| Link Options | Hex Outout Optians [\ Library Generate Options ,1 -
Output 7 x
TETFT
\ All Messages { *Rapid Build -~
Output @ Smart Browser Error List
F1 [l [E [P lie= [le& & |Fa = |reFutsceen  [F e

557 DISCONNECT
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253 Set the Variable Vector (Interrupt Vector) Empty Area

The unused interrupt vector area is filled with interrupt vectors to the undefined_interrupt_source_isr() function, and

this is set up in the linker.
1. Select CC-RX (build tool) in the CS+ project tree panel. [1]

2. Select the Link options tab in the CS+ property panel and select the Variable vector empty area address under

Output to open the Text input dialog box. [2]

3. Enter “ undefined_interrupt source isr” in the Character string(S) item in the Text input dialog box. [3]

&3 rsk+nédm _fitmanual_demo - CS+ for CC - [Property] - o X
Eile Edit View Project Build Debug Tool Window Help &
@sart [ HHE X Dl 0o HE A v G @ DefaultBuild vl gDy N @ BB @5 % b
(@ soutionlist : @ P F @ 5
Project Tree. 3 x H Property =
] ]
Z ? 2 ([ A coRxprpeny a| 2] ==
=8 oo Specifies execution start address No "
R " [l] Initiates the prelinker Automatic cortrol
i ~ Output
7 R Simulator (Debug Tool) Output fle type Load modue fie(-FOm=Absaluiz)
1P File Outputs debugging information Yes (Outpuis to the outpus fils}-DEBug)
£) Build tool genersted files Path of the cutput folder *BuidModeName*:
Output file name “ProjectName . abs )
& rske+ nb4m_fitmanual_demo.
el :Sh;m m-fiimanual.deme.c Outputs the external symbol-allocation information file No Click here
-4 5 ;ﬂm Enables information-level message output No{-NOMessage) to open the
- Suppresses the number of information-level messages ;
- doc Fills in padding data at the end of 2 section MNo [2] T_EXt input
[ meu S z o » dd dialog box.
o] platform.h
b readme.bdt UipUts the jUmp table ™
&[0 emtw_m @ L=
[ doc Outputs the linkage list file Yes{List contents=speciy}-LISt)
Outputs 3 symbel name listin 3 module No
ot
S readme.tt Outputs the number of symbel references N
] r_cmbw_ncifh Outputs the cross-reference information No
- ows the total sizes of sections o aracter String Input
- L] sre Shows the total sizes of N ch String Inp %
-1 r_config Dutputs vector information No [3]
-] r_bsp_config.h ~_Onotimization Siring hd
b bsp_config_readme.bt Address setting for unused vecor area R
] bep interrupt configh Specifics the address setiing for unused vector area in the format of *{<aymbol>|<address>}" —undeined.remupt source et
-osp! ptcontig! Specifies the external name of the target function for <symbol>.
n] r_cmtw_ne_config.h Cancel Help
\,_Common Options | CompileOptions | AssembleOptions |}, Link Options | Hex Output Opti Crarary 5 =
Output 7 x
TEwrT
\ Al Messages /{ *Rapid Build -
= Output @ Smart Browser [§&] Error List
F Fa =] = [IFs F& =] =] & FllFulscreen | FR Fa
B {3 DISCONNECT
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254 Change the Section Address

1. Select CC-RX (build tool) in the CS+ project tree panel. [1]
2. Select the Link options tab in the CS+ property panel and select Section start address under section to open the

Section settings dialog box. [2]

@5 rsk+ x64m _fitmanual_demo - CS+ for CC - [Property] — o X
File Edit View Project Build Debug Tocl Window Help IEH
st | [JEHE@ X 0B HE8 - ~ | B & Defoultsuild sl BN @6 @ s=0=E %
(@ SolutionList © [0 2@ @ Q| I
Project Tree e I Property - x
A
< ‘| A, CC-RX Propetty al [2] [+
= " Suppresses the number of information-level messages ~
Fills in padding data st the end of a section No
> Address setting for specified vector number Address setting for specified vector number(0]
Address setiing for unused vector area _undefined_interrupt_source_isr
&-[3 File Outputs the jump table No
£D Build tool generated files @ L
6] rske i fitmanual_demo.c Outputs the inkage lstfile Yes(List conterts=specty)LISt)
Dorbe Outputs a symbol name listin a module No
a P Outputs the number of symbol references No
-[] board Outputs the cross-reference information No
[ dac Shaws the total sizes of sections No Click here t
[] meu Outputs vector information No ick here to
& platform.h ~ Optimization open the
b readme.tct Optimization type No optimize( NOGPinize) [2] Section settings
[T} r_emtw_nc s h
(1 doc B_1.R_1.B_2 R_2.B.R SU.51/04 PResatPRG/OFFCO0000.C_1.C_2 C.CSDSEC C3BSEC. CEINIT.CSVTBL.CSVE M dialog box.
R > The specified section that outpuis externally deined symbols [ the fle "The speciied secion that ouputs extemally Gelined symbok 10 the (0]
bt readmet
IS > Section alignment Section alignment{0]
] remewpeifh > ROM to RAM mapped section ROM to RAM mapped section(3]
src > Verify
[T} r_config > Others
| r_bsp_config.h hd
-Axb ¢ bsp_config_readmett Section start address
5 Specifies the section start address
] r_bsp_interrupt_configh This corresponds to the -start option of the linker.
A] r_cmtw_n_config.h
Common Options / CompileOptions | AssembleOptions | Link Options | Hex Output Options [ Library Generate Options -
Output 7 x
TEOFT
\ All Messages ( *Rapid Build -
& Output @ Smart Bre Error List
F? Jre [E |2 s | |& |& = |PmFursoreen 11 |3
513 DISCONNECT
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3. Refer to the following and modify the sections settings. (This applies when the CPU core is the RXv2)

— Remove the unused sections (PResetPRG, C$INIT, C$VTBL, and PIntPRG). [1]

— Set the C_1 section address to the address corresponding to the user area capacity of the microcontroller used.
[2] (For example, set the ROM start address for the R5SF564MLCxFC (4 MB) to 0xFFCO0 0000.)

— Change the section name as follows.[3]
C$DSEC,C$BSEC,CSVECT — C$*
D 1D 2,D— D*
W_1W_2W — W*

P P*
Section Settings X Section Settings X
Address Section Add... Address Section Add...
B_1 200000004 B_1
Modify... Modify..
R_1 R_1
B_2 Mew Cverlay B_2 Mew Qverlay...
R_2 R_2
Bemove Bemove
B B
R R
su su
] [1] [2] g
(OFFCO0100 C_1 Cc_2
c2 c (3]
C re
CsDSEC D
CSBSEC P
CEINIT wWe
CEVTBL L
CSVECT OFFFFFFS0 EXCEPTVECT
D_1 (OFFFFFFFC RESETVECT
D_2
D
P
W_1
w_2
w
L
(<OFFFFFFE0 EXCEFTVECT Import Impart...
(<OFFFFFFFC RESETVECT F— o
Cancel Hep Cancel Hep
Before modification After modification
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4. Refer to the following and modify the sections settings. (This applies when the CPU core is the RXv1)

— Remove the unused sections (PResetPRG, C$INIT, C$VTBL, and PIntPRG). [1]

— Set the C_1 section address to the address corresponding to the user area capacity of the microcontroller used.
[2] (For example, set the ROM start address for the R5SF1115AxFM (128 KB) to OxFFFE 0000.)

— Change the section name as follows.[3]
C$DSEC,C$BSEC,CSVECT — C$*
D 1D 2,D— D*
W_1W_2W — W*
P — pP*

— Change the FIXEDVECT section address to OxFFFF FF80. [4]

Section Settings X Section Settings X
Address Section Add . Address Section Add..
B1 sty BO0000004 B_1 o
R_1 = R_1 L
B_2 New Overay. B_2 New Overlay.
R_2 R_2
5 Remove 5 Bemove
R R
su [ 1] [2] SuU
Sl Sl

(OFFFEQOO0 PResetPRG

OFFFEQ100 Cc1 C:Z [3]
Cc2 C
C e

CEDSEC D~
CSBSEC

CEINIT [ 4] :._'u"

CSVTBL
CSVECT (<FFFFFF30 I:IXEDVECT
0.1
0.2
D
P

w_1

w_2

w

L
OFFFFFFDO FIXEDVECT mport
Export ... BExport...

Caro = Careel =

Before modification After modification

2.6 Build the Project
Create the user program and build the project.
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3. Troubleshooting

1. Q: The following warnings are issued.
W0561100: Cannot find "PResetPRG" specified in option "start"(resetprg.c)
W0561100: Cannot find "CSINIT" specified in option "start"
W0561100: Cannot find "C$VTBL" specified in option "start"
W0561100: Cannot find "PIntPRG" specified in option "start"

A: This is because the section names specified in the section settings could not be found. When a new CS+ project
is created, PResetPRG, C$INIT, C$VTBL, and PIntPRG are set up in the defaults. Since these sections are not
used when a FIT module is used, they must be deleted. See chapter 2.5.4, Change the Section Address, for
details.

2. Q: We are using the RXv1. When we build the project, we get the following error. F0563100: Section address
overflow out of range: FIXEDVECT.
A: This error occurs because the address of the FIXEDVECT section exceeds the usable limit. When a new CS+
project is created, the FIXEDVECT address is set to H'FFFF FFD0O. When a FIT module is used, this must be
changed to H'FFFF FF80. See chapter 2.5.4, Change the Section Address, for details.

3. Q: We registered the FIT module, but none of the folders or files were added to CS+.
A: When registering a FIT module, it is necessary to enter the number of folder levels. If the number of folder
levels in the FIT module being registered exceeds the set number of folder levels, the folders deeper than the set
number of levels are not registered. See chapter 2.4, FIT Module Registration, for details.

=-| 75 rsk+rx64m fitmanual demo (Project)* —_f_,' Irflk+n(64m fitmanual demo (Project)*
R3F364MLCxFC (Microcontroller) : & R5F564MLCxFC (Microcontroller)
A, CC-RX (Build Tool) : - #, CC-RX (Build Tool)

i@ RX Simulater (Debug Tool) e RX Simulater (Debug Tool)
=3 File =3 File

+f_]]| Build tool generated files ﬂ Build tool generated files
..... U rsk+rx64m_fitmanual democ ‘ﬂ rsk+rx64m_fitmanual_demo.c

=140 rbsp & The folders below board are not

=+ 1 board — registered.
=L L) rskndm - e\

----- U dbsct.c “\/
----- ‘ﬂ hwsetup.c
..... h| hwsetup.h Lt readmett
----- U lowlvl.c
----- ‘ﬂ lowsre.c
----- U lowsre.h
----- U resetprg.c

When the number of levels is incorrect

..... tﬂ shrk.c
----- U vecttbl.c
----- U vectthlh

= | user

When the number of levels is correct

4. Q: When we build the project, we get the following error. F0520005: Could not open source file
“r xxxx_rx_config.h”.

A: When this error is displayed, it is possible that the source file r xxxx rx_config.h does not exist. There is a “ref”
folder in the r_xxxx_rx FIT module folder in the project file you are using. Move the
r_xxxx_rx_config_reference.h file in that folder to the r_config folder and change its name to
r_xxxx_rx_config.h. See chapter 2.3.4, Create the FIT Module Setup File for details.
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5 Q:

A:

10.Q:

11.Q:

When we build the project, we get the following error multiple times. E0562310: Undefined external symbol
“symbol” referenced in “folder”.

When this error is displayed, it is possible that folders for microcontrollers other than the one actually used are
remaining in the r_xxxx_rx/src/targets folder in the project file you are using. Remove the folders for
microcontrollers other than the one you are using. See chapter 2.3.3, Select the FIT Module, for details.

: When we build the project, we get the following error. F0520005: Could not open source file

“r_bsp_interrupt config.h”.

: When this error is displayed, it is possible that r_bsp_interrupt_config.h does not exist. Move the

r_bsp_interrupt_config_reference.h file in the r_bsp/board/<platform_used> folder in the project file you are
using to the r_config folder and change its name to r_bsp_interrupt_config.h. See chapter 2.2.7, Create the BSP
Settings File (r_bsp_interrupt_config.h), for details.

: When we build the project, we get the following error. F0520005: Could not open source file “r_bsp_config.h”.
: When this error is displayed, it is possible that r_bsp_config.h does not exist. Move the

r_bsp_config_reference.h file in the r_bsp/board/<platform_used> folder in the project file you are using to the
r_config folder and change its name to r_bsp_config.h. See chapter 2.2.6, Create the BSP Setup File
(r_bsp_config.h), for details.

: When we build the project, we get the following errors.

F0520035: #error directive: “Error - No platform defined in platform.h!”
F0520005: Could not open source file “./board/platformname /r_bsp.h”

: When these errors are displayed, it is possible that the platform settings in the platform.h file have not been made

correctly. Remove the commenting from #include statement to match the platform you are using. See chapter
2.2.5, Set Up the Header File, for details.

: When we build the project, we get the following warning. W0561010: Duplicate file specified in option “input”.
: When this error is displayed, it is possible that folders for microcontrollers other than the one actually used are

remaining in the r_bsp/mcu folder in the project file you are using. Remove the folders for unneeded
microcontrollers. See chapter 2.2.4, Select the Microcontroller, for details.

When we build the project, enormous numbers of errors are generated.

- When large numbers of errors are generated, it is possible that folders for platforms other than the platform you

are using remain in r_bsp/board folder in the project file used. Remove the unnecessary platform folders. See
chapter 2.2.3, Select the Platform, for details.

When we build the project, we get the following error. E0562142: Interrupt number “xx” of “vector” has
multiple definitions.

. This is because multiple vector number definitions have been input. When CS+ is used to create a new project,

as the default, the files intprog.c and vect.h are generated. When BSP and FIT modules are used, it is necessary
to either remove the intprog.c and vect.h files or to remove the multiple vector number definitions within these
files. See chapter 2.1.2, Delete Unused Files, for details.
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4. Notes

e The FIT module applies ANSI C99 “Exact-width integer types” for a more reliable source code, and increased
portability. Source code created by the user should comply with ANSI C99.

e The necessary memory size differs for each FIT module. The memory size also differs according to the FIT module
settings.

e The BSP is required for using the FIT module.

5. FIT Module
FIT modules can be downloaded from the Renesas Electronics website.

6. Reference Documents

Technical Update/Technical News
The latest information can be downloaded from the Renesas Electronics website.

User’s Manual: Development Tools
CC-RX Compiler User’s Manual (R20UT3248)
The latest version can be downloaded from the Renesas Electronics website.

CS+ V5.00.00 Integrated Development Environment User’s Manual: Project Operation (R20UT3928)
The latest version can be downloaded from the Renesas Electronics website.
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Website and Support

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

Inquiries
http://www.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of Microprocessing Unit and Microcontroller Unit Products

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

1. Handling of Unused Pins

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

manual.

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

2. Processing at Power-on

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

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

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

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access
these addresses; the correct operation of LSI is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator) during
a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of Microprocessing unit or Microcontroller unit products in the same group but
having a different part number may differ in terms of the internal memory capacity, layout pattern,
and other factors, which can affect the ranges of electrical characteristics, such as characteristic
values, operating margins, immunity to noise, and amount of radiated noise. When changing to a
product with a different part number, implement a system-evaluation test for the given product.
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Notice

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

the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by

you or third parties arising from the use of these circuits, software, or information.

Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other disputes involving patents, copyrights, or other intellectual property rights of third parties, by or

arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawing, chart, program, algorithm, application

examples.

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

You shall not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages

incurred by you or third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics products.

Renesas Electronics products are classified according to the following two quality grades: “Standard" and "High Quality”. The intended applications for each Renesas Electronics product depends on the

product’s quality grade, as indicated below.

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

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

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

implantations etc.), or may cause serious property damages (space and undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas

Electronics disclaims any and all liability for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas

Electronics.

When using the Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for Handling and Using Semiconductor Devices" in the

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat radiation

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

ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics such as the occurrence of failure at a

certain rate and malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please ensure to implement safety measures to guard them

against the possibility of bodily injury, injury or damage caused by fire, and social damage in the event of failure or malfunction of Renesas Electronics products, such as safety design for hardware and

software including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures by your own responsibility as warranty

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

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

regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use Renesas Electronics products in compliance with all

these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws

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

such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for delivering such weapons, (2) any purpose relating to the development,

design, manufacture, or use of conventional weapons, or (3) any other purpose of disturbing international peace and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics

products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any other party will engage in the activities described above. When exporting,

selling, transferring, etc., Renesas Electronics products or technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governments of the

countries asserting jurisdiction over the parties or transactions.

. Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or violation of the terms and conditions described in this document, including this notice,

and hold Renesas Electronics harmless, if such misuse or violation results from your resale or making Renesas Electronics products available any third party.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

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

(Rev.3.0-1 November 2016)
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