u '\EN ESAS APPLICATION NOTE
RX62N Group RO1ANO765ES0102

Rev.1.02
OS Adaptor Layer: RI-600 and FreeRTOS™ Blinky Demonstration Sep 05, 2012

Introduction

This application note presents a sample program that makes use of the Adaptor Layer for RI-600. The Adaptor Layer
allows applications targeted for the RI1-600 platform to be able to run on FreeRTOS™ without the need of
reprogramming.

Target Device

e RX62N Group MCU (product number: R5SFF562N8BDBG)

Target Board
e RX62N Renesas Start Kit + (product number: ROK5562N0C000BE)

Documents

e RI-600/4 V.1.00 User’s Manual (product number: REJ10J2052-0100)
e Adaptor Layer User Manual and API Specification

e FreeRTOS (www.FreeRTOS.org)

Note: FreeRTOS™ is a trademark of Real Time Engineers Ltd
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RX62N Group OS Adaptor Layer: RI-600 and FreeRTOS Blinky Demonstration

1. Introduction

11 Applicable Conditions

e MCU: RX62N Group
e Evaluation board: RX62N Renesas Starter Kit + (product number: ROK5562N0C000BE)
e  Operating frequencies:
Input clock: 12 MHz
System clock (ICLK): 96 MHz
Peripheral module clock (PCLK): 48 MHz
External bus clock (BCLK) and SDRAM clock (SDCLK): 24 MHz
e  Operating mode: S ingle-chip mode
e Integrated development encironment: Renesas Electronics High-performance Embedded Workshop, Ver.
4.09.01.007
e  C compiler settings for Renesas RX Toolchain Version 1.0 are as follows:
e  Compile options:
Little Endian operation:
-cpu=rx600 -
include="$(PROJDIR)","$(WORKSPDIR)\FreeRTOS","$(WORKSPDIR)\Source\Applications\LED_BIlinky\inclu
de","$(WORKSPDIR)\Source\hew _files\include","$(WORKSPDIR)\Source\FreeRTOS","$(WORKSPDIR)\Sourc
e\FreeRTOS\Adaptor","$(WORKSPDIR)\Build\RX62N_RI1600_Adaptor_Layer\Debug" -

define=__ ADAPTOR_FREE_RTOS__ -output=obj="$(CONFIGDIR)\$(FILELEAF).obj" -debug -nostuff -speed —
nologo

e  Optimizing linkage editor settings for Renesas RX Toolchain Version 1.0 are as follows:
e Linker options:
-noprelink -rom=D=R,D_1=R_1,D_2=R_2 -nomessage -list="$(CONFIGDIR)\$(PROJECTNAME).map" -
nooptimize -
start=B_1,R_1,B_2,R_2,B,R,SU,SI/01000,PResetPRG/0FFFF8000,C_1,C_2,C,C$*,D*,P,PIntPRG,W*/0FFFF810
0,FIXEDVECT/OFFFFFFDO -nologo -output="$(CONFIGDIR)\$(PROJECTNAME).abs" -end -

input="$(CONFIGDIR)\$(PROJECTNAME).abs" -form=stype -
output="$(CONFIGDIR)\$(PROJECTNAME).mot" —exit

e  C compiler settings for Renesas RX Toolchain Version 1.2 are as follows:
e  Compile options:
Little Endian operation:

- cpu=rx600 -include="$(PROJDIR)" -include="$(WORKSPDIR)\FreeRTOS" -
include="$(WORKSPDIR)\Source\Applications\LED_Blinky\include" -
include="$(WORKSPDIR)\Source\hew_files\include" -include="$(WORKSPDIR)\Source\FreeRTOS" -
include="$(WORKSPDIR)\Source\FreeRTOS\Adaptor" -
include="$(WORKSPDIR)\Build\RX62N_RI1600_Adaptor_Layer\Debug" -define=_ ADAPTOR_FREE_RTOS__
-output=obj="$(CONFIGDIR\$(FILELEAF).obj" -debug -section=L=C -nostuff -speed -nologo

e Optimizing linkage editor settings for Renesas RX Toolchain Version 1.2 are as follows:
e Linker options:
-noprelink -rom=D=R,D_1=R_1,D_2=R_2 -nomessage -list="$(CONFIGDIR)\$(PROJECTNAME).map" -
nooptimize -
start=B_1,R_1,B_2,R_2,B,R,SU,SI/01000,PResetPRG/0OFFFF8000,C_1,C_2,C,C$*,D*P,PIntPRG,W*/0FFFF810
0,FIXEDVECT/OFFFFFFDO -nologo -output="$(CONFIGDIR)\$(PROJECTNAME).abs" -end -
input="$(CONFIGDIR)\$(PROJECTNAME).abs" -form=stype -
output="$(CONFIGDIR)\$(PROJECTNAME).mot" -exit
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RX62N Group OS Adaptor Layer: RI-600 and FreeRTOS Blinky Demonstration

2. Directory Structure

2.1 Overview

The directories of the sample project workspace contain the following:

= | RO1IANOFESESOL0Z_R_05 Adapkor Laver RI-600 and FreeRTO3S Blinky Demonstration
= ) CoR¥1 0
=l [ T) R¥eEM_Adaptor_Laver RIGOO_FreeRTOS
= |2 Build
+ () RE6EM_FreeRTOS_Adaptor_Laver
+ () R¥EEM_RIG00_Adaptar_Layer
=l ) Source
Sl ) Anplications
= ) LED_Blinksy
I inchude
I Myhlewapplication
| ConFiguration
| demo_src
=l ) FreeRTOS
| Adaptor
=l ) hew_files
I inchude

= ) CCOR¥L 2
=l | ) R¥62N_Adaptor_Laver RIGOO_FreeRTOS
= |2 Build
* () RXEEM_FreeRTOS_Adaptor_Laver
+ () REEEM_RIGO0_Adaptor_Laver
=l ) Source
= ) Applications
= ) LED_Blinky
I inchude
I MyMewdpplication
| Configuration
| demo_src
= |[C) FreeRTO35
|2 Adaptaor
= |2} hew_Files
|2 include

CCRXn_w

This folder contains the workspaces for Renesas compiler version of V1.0 and V1.2. Reason for this is to manage the

additional section “L” generated by in Compiler V1.2

\RX62N_Adaptor_Layer_RI600_FreeRTOS

This folder is the main workspace that has 2 sub-directories namely: Build and Source.

ROLANO765ES0102 Rev.1.02
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RX62N Group OS Adaptor Layer: RI-600 and FreeRTOS Blinky Demonstration

\Build

This directory contains the Project Directories, one for RI-600 and the other for FreeRTOS™,

\Source

The source directory contains all the source code of the sample application. The LED_BIlink directory places all files
pertaining to the blinky example in this directory for modular separation.

\Source\FreeRTOS

This directory contains all the files that are required for FreeRTOS™,

\Source\FreeRTOS\Adaptor

This folder contains the Adaptor Layer code and configuration files.
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RX62N Group OS Adaptor Layer: RI-600 and FreeRTOS Blinky Demonstration

3. Compilation and Running Application

This section is a walkthrough of the LED Blinky Application that has the following program execution flow:

LED Task()

‘ Start 1
I

Initialize unsigned char toggle = 1;

4

switch(toggle):
case 1: toggle LED1; break; .
case 2: toggle LED2; break;
case 3: toggle LEDS3; break;

!
toggle = (toggle == 3) ? 1 i ++toggle:
dly tsk(500); // Delay Tas‘k for 500ms
RO1ANO765ES0102 Rev.1.02 Page 6 of 44
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RX62N Group OS Adaptor Layer: RI-600 and FreeRTOS Blinky Demonstration

3.1 R1600

3.1.1 Opening RI-600 Project Workspace

Locate the .Project Workspace File (RX62N_RI1600_Adaptor_Layer.hws) located in the extracted directory folder. This

can be seen as follows:

& RX62N_Adaptor_Layer_RIG00_FreeRTOS
File Edit \View Favorites Tools  Help

eBack A \_‘)l l.ﬁ /:__\J Search i Folders -

# | 5)Build

File and Folder Tasks & Iy 50urce

) R¥&2M_FreeRTo5_Adaptor_Laver.Hbp
uj Make a new Folder @RXEZN_FrEERTOS_F\daptnr_Layer.hws
&N Publish this folder ta RXGZM_FreeRTOS_Adapkar_Layer.bws
o) e R¥62N_RIG00_Adaptor_Laver,Hbp

ad Share this folder E2M_RI600_Adaptor Layer,
R¥6ZM_RIGNO_Adaptor_Layer bws

oOther Places

[ CCR¥1O
B My Documents

=

B
i

Address |[[3) CiROLANOTESESOL0Z _RE_OS Adaptor Layer RI-600 and FreeR.TOS Blinky Demanstr % | Go

3

Connect to the RX62N RSK with the following settings:

Initial Settings %]

Device I Communication ]

MCL group:

Device:  [R5FS62NB |
-~ Mode

¢ Debugging mode
=y

[~ Power supply
I~ Power target from the emulator. (A2 200ma4)
33y B

1~ Communication -

Emulat
el Mo [ET: 125003457 v| Refresh ]

Cancel

I Do nat show this dialog box again

ROLANO765ES0102 Rev.1.02
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OS Adaptor Layer: RI-600 and FreeRTOS Blinky Demonstration

In the next screen, configure as follows to complete the connection:

Configuration Properties

Internal flash memary averwrite

MCU

External flash memory
Systemn

i Operating mode:

Mode:

Or-chip ROM enabled evtended mode

Endiary IthlIE endian

Input clock (EXTALJ: |12 aooo MHz

El

i~ External memory area:

Area | Endian B|
C51  Same endian as the MCLU 8
52 Same endian asthe MCU 8
CS3  Same endian asthe MCU 8
CS4  Same endian asthe MCU 8
CS5  Same endian asthe MCU 8
CSE  Same endian as the MCUL 8
C57  Same endian asthe MCU 8
5SDCS Same endian as the MCU 16

X

“work BAM start address (04400 3000
bytes uged)
cova_|

I~ Do not shaw this dislog box again

3.1.2 Compile and Build

Compile and build the workspace project by selecting Build=>Build All, as shown in the following:

| = R Rl
ARBEAT » |B R E&E D

Bl e,
H certiasters..
Uisgs Crest.,

Genee e Mebie.,

LED i
PR T03uzqt0
£ FreeR 103z pte, Diinlies

sbdnce
s
rachacth
Wpssine b

|
e e

Holoraar Tilr @@

| [T e Fome f vetuo {Franrest | rinms . Jymaro f il Voson courdl
T 5 o
i ddn

= E ettt diton T T e T
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RX62N Group OS Adaptor Layer: RI-600 and FreeRTOS Blinky Demonstration

Upon completion of the build, a confirmation request to download the module may appear. Ensure that “Yes to all” is
selected:

Confirmation Reguest

‘i‘) 0K to download module: C:\DevelopersRenezazh. . FreeRTOSBuildsAxE2ZN_RIE00_Adaptor_LayersDebughRxE2M_RIE00_Adaptor_Laver abs

I Don't ask this question again

Ho Testoal Mo b all | Cancel |

After the module has loaded, the cursor should be set to the PowerON_Reset_PC() function as shown:

RX62N_RI600_Adaptor_Layer - High-performance Embedded Workshop - [C:\Developeri\Renesas\...\Sourcelhew_files\resetprg.c]

23 Fle Edt View Project Buld Debug Setup Tooks Test Window Device Help BEES
Dedd 8 & | |G hE LR~ & i - [Detug | || Detausession -l o |||E R E
y iRy W8 2 "W = w EIEIEI L ER &) DM (P @ L % || B | | &
ol
E [= @&
=[5 RX62N_RIS00_Adaptor_Layer
563 Csourcefle Line Source Address | 0] 5.] Source: |
Isct 108 El
wisetlp.c 109 #pragma section ResetPRG
setprg.c 110
S;:EiN-Adapm'-Laye'-RIEUU-F" abalil #pragma entry PowerON_Reset PC
= Al
=3 Applications
- 23 LED_Blinky 113 CLLELIETIE T PRI TP E T8I E T TP T I T P TP i i i i iriiiisrirdiidy
LED_Blinky.c ALakek // Power-on Reset Program
=123 Configuation file 115 CPLETIETIET T ET TP d Tl E B I BT T AT r i i i i il iiririisiisdiidy
FixG2N_RIB00_Adaptor_Layer.cig 116 [FFEF23CO Plroid PowerON_Reset PC(void)
=3 Download modules iy i
Fihets MBI Bemolef L aper it 118 #if defined (__ ADAFTOR_FREE_RTOS_ )
=& DEDande_maS 119 zet intb((unsigned long) sectop("CSVECT"));
iodefine.h i —
120 #endif
itrorh
Ketrelh 121 o
keel_apih 122 |[FFFF23C7 set fpsw(FPSW_init);
kernel_id b 123
kemnel_tam.h 124 [FFEF23CE _INITSCT();
kemel_rom h 125
e 126 /7 _INIT IGLIB(); // Use STM T/0
= 128
fieeil Doadstall. 128 // errno=0; // Remowve the comment when you use errnc
FreeRiTOSAdaptor_Definitions. h
i crith 1z9 /7 srand({(_UINT)1); // Remove the comment when you use 1
rokvE2ndet h 130 // _slptr=NULL; // Remewve the comment when you use strtc
sbikh ikt
stackscth 132 FFFF23D2 Hardware8etup () ; // Use Hardware Setup
typedefine.h 133
134 // set fintw(<handler address>); // Initialize FINTV register
185
136 AIL‘
4| | = | <« | L
~ eroj. [ ETens | Al Test T reselpige
x ¢ ) =]
2l
RONDATA 0000000128 (D00000S0H) FIX_INTERRUPT VECTOR -
{ C:\Developer)Renesas)Hew\RX62H_Adaptor_Layer RIG00_FreeRTOS)Build\RZ6ZN RI600 hdaptor LayerhDebugiritable.sre )
S S
Phase OptLinker finished
Build Finished
0 Errors, O Uarnings
v
< | b3
[+ T Flash i Build £ Debug }, FindinFiles 1}, FindinFiles2 J, Macro j Test J, Version Cantrol
harmal - - 00:00:00,000.000 A
Ready [T 7l 21 3 Dsfauitl deskon Read-write 116/206 1 s UM
13 ” 1 .
Press short-cut key “F5” to allow the program to run. Optionally, Debug > Go may be selected as shown:
RO1ANO765ES0102 Rev.1.02 Page 9 of 44
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RX62N Group

OS Adaptor Layer: RI-600 and FreeRTOS Blinky Demonstration

RX62N_RI1600_Adaptor_L aye|

High-performance Embedded Worksho \Developeri\Renesas\...\Sourcelhew_files\resetprg.c]

File Edt View Project Buld MSSNEN Setup Tooks Test Window Device Help g
DELd S Synchronized Debugging... I~ =% & % 2] [Debug _+| |[DetautSession = E || E A e
DRty seesons].. 08 2 o om = ISR VR M e a
Debug Settings. .
= [ RXB2N_RIG00_Adapt =1 Reset FU
-3 € sourcs fis = ddiess | 0. 5. Source ]
dbscte g j
hwsetup.c B #pragma section ResetPRG
resetpia o
RXE2N_Adapts
shrkc_ ey =t Go Ta Cursar #pragma entry PowerCON_Reset_PC
= 24 Applications T Set PC To Cursor
3 LED_ Blinky "Rm CETERLETIET R EL T DRI P T8I B B DL PP P i i i i iirirritiiriiiiiis
LEDLBI{ , // Power-on Reset Program
fiuation e | *¢ PLPC S FELLELEEIETEETEITETETLEEIIEEEET LI IET I ETIEEE 8T IIEIETIEIITI187 00
RXBIN_RIBI0A By srop o F1 E3CO wwoid PowerON Reset PC(void)
=43 Download modules | o L {
¥ Step Over Fi0 .
e T S o Sttt #if defined (__ ADAPTOR_FREE_RTOS_ )
=& DEDende_mes = set inthk((unsigned long) sectop ("CEVECT™)) ;
iodefine.h Step... dendif —
itrorh Step Mode »
ketnelh L
kemel_apih RTOS Debug » B3C7 set_fpsw(FPEW_init);
kernel_id h
kernel_ram h 23CE _INITSCT () ;
£ kemelromh
kemel_sysinth Inkialz= / INIT IOLIB(): // Use SIM I/0
LED_Blinky.h = =
FreeRTOSAdS B8 pisconnec; // errno=0; // Remowve the comment when you use srrnc
r_FreeRTOSAda|
femth S MR //  srand({(_UINT)1): // Remove the comment when you use 1
rokivB2ndef h Veripy Memary... // _slptr=NULL; // Remowve the comment when you use strtc
strkh i
stackscth P3D2 HardwareSetup () ; // Use Hardware Sstup
typedefing. h
Download Modules 4 // set_fintwv(<handler address>); /7 Initialize FINTV register
Unlaad Modules v
1LEHE ‘ _]ﬂ
1| | 5 | il | G
eroj._ | & Ternp . | b [ Test “F resetpro.c J
£ & |@=d
2l
ROMDATA 0000000128 (000000S0H) FIX INTERRUPT VECTOR A
{ C:\DeveloperiRenesas'Hew\RX62H_Adaptor_Layer RIG00_FreeRTOS)BuildiRE62N_RI600_kdaptor_Layer)Debugiritable.sre )
EERNEEYE
Phase Optlinker finished
Build Finished
0 Errors, O Warnings
-
< 3
[T Flash A Build £ Debug A FindinFles 1 } FindinFiles2 }, Macro b Test Jy Version Cortrol
Mormal - o 00:00:00.000.000 s
Skart or cortinue the program 7| [Defaui deskiop Read-write 115/206 f Ins UM

The blinking of the LEDs on the RX62N RSK Board can be seen as follows:

RO1ANO765ES0102 Rev.1.02
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RX62N Group OS Adaptor Layer: RI-600 and FreeRTOS Blinky Dem

onstration

3.2 FreeRTOS™

3.21 Opening FreeRTOS™ Project Workspace

Locate the .Project Workspace File (RX62N_FreeRTOS_Adaptor_Layer.hws) located in the extracted directory folder.

This can be seen as follows:

& RX62M_Adaptor_Layer_RIG00_FreeRTOS
File Edit View Favorites Tools Help

eBack - \_J Lﬁ /:__\J Search 0 Folders v

Address |23 C\ROLANOTESESOL0Z_RY_OS Adaptor Layer RI-600 and FresRTOS Blinky Demanstr | Go

# |[2)Build
File and Folder Tasks | # I Source

= rxezn Fre

=
i

7 Make a new folder

@ Publish this Folder ko
the weh

ked Share this Folder

EI R¥6zM_RIG00_Adaptor_Layer.Hbp
@) rxezn_RI600_Adaptor_Layer.hws
Rxezh_RIGO0_Adaptor_Laver bws

Other Places

) CCRX1_O
@ My Documents

3

3

Connect to the RX62N RSK with the following settings:

Initial Settings X

Device ] Communication ]

MCU group:

Device:  |REFEE2NE |
Mode

* Debuygging mode
- o

" Wwiiting the on-chip flash memory mode

1 Pawer supply
I~ Power target fram the emulator, (MAX 200ma]
33 B

— Communication -

Emulat
o Mo |ET: 145003457 ~|  Refresh ]

Cancel

I Do not show this dialog box again.

ROLANO765ES0102 Rev.1.02
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RX62N Group

OS Adaptor Layer: RI-600 and FreeRTOS Blinky Demonstration

In the next screen, configure as follows to complete the connection:

Internal flazh memory ovenwrite ] External flazh memaory

MCL l System

Operating mode

Mode: On-chip FOM enabled nded mode
Endiat: | A _i
Input clock [EXTAL]: |12.0000 MHz

External memary areas

Area | Endian ] B|
C51  Same endian as the MCLU 8
C52  Same endian as the MCLU 8
C53  Same endian as the MCLU 8
C54  Same endian as the MCU 8
CS5  Same endian as the MCL 8
CS6  Same endian as the MCU 8
CS57  Same endian as the MCLU 8
SDCS  Same endian as the MCL 16

‘work BAM start address [0x400 3000
bytes uzed):

Configuration Properties rz

'|
l
l

()8 | Cancel |

I” Do nat show this dialog box again.

RO1ANO765ES0102 Rev.1.02
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RX62N Group OS Adaptor Layer: RI-600 and FreeRTOS Blinky Demonstration

3.2.2 Compile and Build

Compile and build the workspace project by selecting Build—->Build All, as shown in the following:

RTOS_Adaptor_Laye gh-performance Embedded Workshop MEIE
File Edt View Project Debug Setup Tooks Test ‘Window Dewice Help
DG @ | 6| % tandard Teokban. _ EC H[;_a, © {4 B et =] |[Defaut5ession |2 HJ@ HJE A= ‘
Pt e %Eﬂ:ﬁ‘a v EN Gz mmwnE|fardEnreon | |B R E @ E B
¥ puil F7

e - S

= @ RX62N_Fre: Build Multiple...
4 Cheader|  Clean Current Project

Clean All Projects
Update Al Dependencies

Stop Taol Execution Chri+Breat
el

Include/Exclude Buid

Build Phases. .

Build Corfigurations. .

Linkage Order...

Generate Makefile. ..

[2] 1_FreeRTOSAdaptork

: [3] 1_FresRTOSAdsptor_Defin
=23 AP
[2] FreeRTOS.h
-] fisth

[3] queveh
~[2] semphth

L teskh
=123 FreeRTOSConfig
.\ [ FreeRTOSConfigh
=123 Source

L« | o
@ijem[ETempl. | Dy | H e
Hororaiar|2idr|z|ma|?

Connected

[ ", Fiash j, Buld )\ Debug 4 FindinFiles 1 } FindinFlles2 }, Macro j Test }, Version Control J
jormal - - |00:00:00,000,000 (&

Build the active project and all dependent projects, regardiess of whether the project files are out of date

= [pefault1 desktop - ms [ m

Upon completion of the build, a confirmation request to download the module may appear. Ensure that “Yes to all” is
selected:

Confirmation Request

i i OF. to download module: C:A\DeveloperRenesash. . 05\Build\BxE2M_FreeRTOS_Adaptor_Layer\DebughRxE2M_FreeRTOS_Adaptor_Layer abs

[ Don't ask this question again

Tes Ma || Yes to all | Mot all | Cancel |

After the module has loaded, the cursor should be set to the PowerON_Reset_PC() function as shown:

ROLANO765ES0102 Rev.1.02 Page 13 of 44
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RX62N Group OS Adaptor Layer: RI-600 and FreeRTOS Blinky Demonstration

RX62N_FreeRTOS_Adaptor_Layer - High-performance Embedded Workshop - [C:\Developeri\Renesas)...\Sourcelhew_files\resetprg.c]

o+ File Edit ¥iew Project Buld Debug Setup Tools Test Window Device Help _ & x
@ 8 & | e v R R &S [Debug =] [Detautsession =] =] =3
A || EWEZ P W =t SLE L EE® PP DL A HE e 0

&lol

= RX62N_FreeRTOS_Adaptor_Layer

& Choader fie Ling Source Address | 0] 5.] Souce |
= 23 C source file 109 #pragma section ResetLPRG z‘
dbsctc 110
huselup.c i1 B #pragma entry PowsrON_Reset PC
intprg.c 112 = -
:;Zt;l:lg.;dapturLayerF\IEDDFrew 113 T e L o L L B L L b A B B P T BT R e L
ke ™ F T i 114 '/ Bowsr-on Reset Program
vecttble 115 VELr L AL E L L LD A L L LR L LT L L L L L L LT B L
= Application 116 |(FFFFEO000 wwoid PowerON_Reset PC(void)
= D_Blinky 117 {
LED_Blinky.c 118 #if defined (__ ADAPTOR_FREE_RTOS_ )
=3 1FreeRTOS 119 |FFFFEO00E set_intb({unsigned leong)_ sectop ("CSVECT"));:
51 53 AdaptorLayer || 120 fendif

1_FresATOSAdsptor.c

=) r_FrecRTOSAdsplorh ALz e
Q | FreeRTOSAdzptor_Defin 122 |FFFFE017 set_fpesw(FPEW_init) ;
o £3 Pl 123
[3) FresRTOS h 124 |FEFFAO01E _INITSCT();
[3] fisth 125
[ queueh 126 ¥ INIT IOQLIB(): // Use 8IM I/O
[ semphrh 127 - =
it ﬁng ‘;?ﬁugc ; 128 ¥/ errno=0: // Remove the comment when you use sri
ﬁEFleeHTUDQII:gunhgh 129 '/ srand((_UINT)1}; // Remove the comment when you use
=53 Source 130 ¥/ _slptr=NULL; // Remove the comment when you use sti
heap_2.c 131
liste 132 [FFFFB022 HardwareSetup () ; // Use Hardware Setup
port.c ALZHE)
queve.c 134 /4 =et_fintv(<handler address>); // Initialize FINTV register _,ﬂ
tasksc - -
< | i ] | 5
(S Projects | B Tl | o bavig [ Tt ﬂ]
gl @ =W
&

C:\Developer)Renesash Hew\RE62N_Adaptor_Layer_RIS0D_FreeRTOS\Source\hev_files\intprg.c ~
C:YyDeve lopery Renesas Hew\RX6ZN_Adaptor Layer RIG00_FresRTOS)Source\hew files\resstpry.c

C:\Deve loper) Renesash Hew\RE62N_Adaptor_Layer RIG00_FreeRTOS\Source\hew fileshshrk.c

C:YDeve loper) Renesas' Hew\RX62N_idaptor Layer RIG00_FreeRTOS\Source\hew files\vectthl.c

Phase RE C/C++ Compiler finished

Phase OptLinker starting
Phase OptLinker finished

Build Finished
0 Errors, 0 Warnings

~
< | >
[ T\ Flash Build { Debug }, FindinFiles 1 }, FindinFiles2 J, Macro } Test i Version Contral
Hormal - - o0:00:00.000000  [&
Rsady E7| [Defaulti deskiop Read-write 1161206 1 s ]
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Press short-cut key “F5” to allow the program to run. Optionally, Debug = Go may be selected as shown:

RX62N_FreeRTOS_Adaptor_Laye

7 File Edit Wew Project Buid Setup Tools Test Window Device Help X
DELg &l Synchronized Debugging. . I~ -I# & % & [Debug ~| | Defaulsession -l T B2 a8z
Dok seeshofie « b g z @/ = 4 MPOD . I HE®
Debug Settings...
- iel T Reset cPU. _
£3 Chesderfie ice Address | 0.] 5.] Saurce ]
= £ C source e 2 #pragma section ResstERG j
e Shift+FS
Tesaliie #pragma entry PowerON Reset DO
: ] _
:r;:;ﬁ),cg o =i Go Ta Cursor
FB2M_adaptor, Toe Set pC Ta Cursor RSB i S SR R e e B S R S i B S A R
s 1% Rur\_ // Powsr-on Reset Program
vecttblc ol Bl Ll o Pl Ll D L O B e il Bl Tl P L B B B B P L L A PR T
=3 Agplcation v Display PC S  FrpB000| |2 veid PowsrOM_Reset BC (void)
=& LEDBinky | D gieppn F1L { ) )
LED B = ohop o g #if defined (_ADAPTOR_FREE_RTOS_ )
=3 1 FieeRTOS U ~tepove FFEO0E set_intbh((unsigned long) sectop ("CSVECT™)):
= 53 AdaptarLape {T¥ Step Out shift+F11 e — :
1 #endif
1_FreeR Shep...
Step Made ' FEBO17 sst fpaw(FPSW init) ;
RTGS Debug »
FFEOL1E _INITSCT() ;
F £ INIT_TOLIB(): // Use 8IM T/0
Initialize: = =
¥/ errno=0; // Remove the comment when you use eri
=& EEELSF?TE[( ¥ Disconnect ¥/ =srand((_UINT)1); // Remove the comment when you use
& Save Memory... ¥/ _slptr=NULL; // Remove the comment when you use st
Verify Mzmory. .
e Memeny FFE022 Hardwarefetup () ; // Use Hardware Setup
W/ get fintw(<handler address>); /4 Initialize FINTV register =
Download Modules » = | =
I | | Unload Madules 4
Projects | 4] Templ.. | o] Mg T '
=

2l 5
g 2121 |z 2 @

C:yDeveloper’Renesas) Hew\REA2N_hdaptor Layer RIG00_FreeRTOSYSource)hew files)intprg.c ~
C:\Developer\ Renssash Hew\RX62N_Adaptor_Layer RIG00_FreeRTOS\Source\hsv_f£ilesiresstprg.c

C:\Developer\Renesas\ Hew\RE62N_idaptor Laver RI600_FreeRTOS\Source\hev filesishrk.c

C:\Deve loper) Renssash Hew\ RE62N_Adaptor Layer RIG00_FresRTOS\Source\hev files\vectthl.c

Phase RX C/C++ Compiler finished

Phase OptLinker starting
Phase OptLinker finished

Build Finished
0 Errors, O Uarnings

v
< | ¥
[T\ Flash A Build { Debug A FindinFiles1  FindinFiles 2 Macro J, Test }y Version Control
hormal - - /00:00:00,000,000 A
Start or continue the program = B2 [l [pefaulti deskbop Read-write 116/206 1 s nuM

The blinking of the LEDs on the RX62N RSK Board can be seen as follows:
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4. Building Applications from the Workspace

4.1 Application Development

Application code development and APIs should conform to that of the RI-600 Specification. This means that
applications should be written as though they are targeted for the RI-600 platform.

4.2 Application Code Base

Applications can be developed by using either of the provided workspaces. This allows for ease of application
development and test on both the RI-600 and FreeRTOS™ platform. The workspace directories and files are linked as
shown:

RI-600 Workspace FreeRTOS Workspace

Code Base (\Source\Applications)
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4.3 Application Main Program

The application main program file can be found in the following source code file in either of the workspace directories:

-3 C zource file
E dbsct.c
L] hwzetup.c
intprg.c
rezetprg.c

[ [ir<][ir<][it<]

62K _Adaptor_Laper RIEO0 _FreeRTOS ¢
+] shrk.c
=] wecttblc

Sl

The default source code file contains the following:

#include "LED Blinky.h"

vold maini{void)

{
A i Inttralizre LEDs
InitLEDs () ;
£ Btare Kethel
vsta knl () ;
/¢ Should never get here.
while (1)
{
nop () ;
i
1
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5. Blinky Demo Application Flow

5.1 Application Flow

The Blinky Application flowchart can be seen as follows:

‘ Start W

!
PowerON_Reset_PC();
HardwareSetup();
main();

}
InitLEDs();

!
vsta_knl();
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5.2 Application Resources

521 Hardware Resources

The Blinky Demo Application has the following hardware setup:

Input clock: 12 MHz

System clock (ICLK): 96 MHz

Peripheral module clock (PCLK): 48 MHz

External bus clock (BCLK) and SDRAM clock (SDCLK): 24 MHz

5.2.2 Application Resources

The Blinky Demo Application has the following characteristics:

No. of Tasks: 1 (LED_TASK)
RTOS API used: vsta_knl(), dly_tsk()

Details of these functions can be found in the Adaptor Layer User Manual and APl Specification.

ROLANO765ES0102 Rev.1.02
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6. Application Creation Process Workflow

¢ The following steps outline the creation of an application that that runs on both RTOS:

‘ Start ‘
|

Insert application files into project workspace.

h 4

Update RI-600 Configurator File

'
Compile and Run on RI-600

A 4

Insert application files into project workspace.

RI-600

A 4

Copy kernel_id.h tor_FreeRTOSAdaptor Definitions.h

|

In copied contents of r_ FreeRTOSAdaptor_Definitions.h,
comment out #pragma(s) for tasks.

v
Update fr TASKS][] Structure inr FreeRTOSAdaptor.c

|
Compile and Run on FreeRTOS

!
 End |

FreeRTOS
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6.1 RI-600: Creating an Application for RI-600
e Being by creating an application directory under \Source\Applications of the Workspace Directory

& Applications
File Edit Wiew Fawvorites Tools  Help .-?F

@Back - \‘_) Lﬁ ):_-W Search lL- Folders v

Address |[fi‘| CAROLAMOTESESOL0Z Ry O3S Adapkor Laver RI-600 and FreeR TOS Blinky DemonstrationyCCRx1_DRXEZM_Adaptor_ % | o
A |CZILED_Blinky
5 My Mevepplication

File and Folder Tasks &

I@ Rename this Folder
@ fove this Folder
[D Copy this Folder

@ Publish this Folder to
the Wb

d share this folder
(=] E-mail this folder's files
¥ Delete this folder

Other Places

e Open the RX62N_RI600_Adaptor_Layer.hws Workspace as shown:

& RX62N_Ada ptor_Layer_RI600_FreeRTOS

File Edit ‘Wiew Favorites Tools  Help 3'\

@Back < -\_) I-E pSearch H Folders v

Address |[C3) CHRO1ANDFEEESO100_RY_OS Adapkar Layer RI-600 and FreeRTOS Blinky DemonstrationtCCRY1L_MRX62N_Adaptor_Layer_RIGO0_FreeRTOS W | Go

# | 2)Build
File and Folder Tasks & I3 source
RXEZM_FreeRTOS_Adaptor_Layer.Hbp
:j Make @ new folder @RX62N_FreeRTOS_ndaptor_Layer.hws
N Publish this Falder to RyEZN_FreeRTOS_Adaptor_Layer.bws

the ‘web [ rez RIG00 Adaptor Layer.Hbp

fad Share this foider Ry _RIG0N_Adaptar_Laver .finy

EI Rx62M_RIBGO0_fdaptor_Layer bws

Other Places

O3 CCREL_D

My Documents

i My Computer =
‘d Iy Mebwork Places

Details
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e Connect to the board by accepting the default settings and add the required folder to the Workspace

&dd Folder. .,

Fenarme Falder...

- E r_FreeRTC

- E Adapy _ ToorE TOE
: s Configure View...

=
P j | [ v Allaw Docking
=& AP Hide
P Fi.
lizt b
queueh
semphrh
tazk.h

I_.JILJI_.JI_.JILJ

o Name the folder accordingly:

Add Folder
Eolder: . Ok
Myt ewdpplication
Cancel
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o Create a new C Code file named “MyNewApplication.c” in the \Source\Applications\MyNewApplication folder:

FEX
File Edit ‘Wiew Favorites Tools  Help -',a.'
e Back - \_) L-’; /":\ Seatch li_. Faolders v

Address |[[3 CARDLANOFESESDI00_R%_O5 Adaptor Layer RI-600 and FreeR TO3 Blinky DemonstrationtCCRxL_0WRXEZMN_Adaptor_Laver_RISO0_FreeR TOS, » | Go

& MyNewApplication

. % " Application.c
File and Folder Tasks e

®fi Renarme this fil
@ Mowe this file
[D Copy this file

&N Publish this file to the
“Weh

Ej E-mail this file
9C Delete this file

Other Places

) Applications
() My Documents
d Iy Complter
ol M Nstwork Flaces

e Add this new C Code to the Workspace as follows:

Sif=me Euild Debug Setup Tools  Tesk

Insert Project. ..

r - - ml -
Dependent Projects. ..

i Sek Current Project k
1

i |

Edit Project Configuration. ..

1 _reate Project Type...

add Files, ..

Bemove Files. .,

File Extensions. ..

Components, ..

ROLANO765ES0102 Rev.1.02 Page 23 of 44
Sep 05, 2012 RENESAS




RX62N Group OS Adaptor Layer: RI-600 and FreeRTOS Blinky Demonstration

e Select the file to add

Add files to project 'RX62N_FreeRTOS Adaptor_Layer' [ |[X]
Loak. ir: ||.ﬂ MuMewdpplication j e ﬁ -

File name:  |MyNewtpplication.c Add
Files aof type: 1F'n:.ie.:t Files j Cancel
v FRelative Path | Hide Project Files
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o Arrange the code in the Workspace as follows:

-3 Application
-3 LED_Blinky
LED_Blinky.c
-3 MyWewdpplication
kM ewdpplication. c

e Open MyNewApplication.c and add the following code to the file:

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

* Conditional Compilation Differences.
*****************************************************************************/
#i1f defined (__ADAPTOR_RI_600_ )

#include "kernel_h"

#include "kernel_id.h"

#elif defined (__ADAPTOR_FREE_RTOS_ )

#include "r_FreeRTOSAdaptor.h"
#endif

#include "iodefine.h"
#include "rskrx62ndef.h"

/ nnnnnnnnnnnnnnnnnnnnnnnnnn

* Function Name : LED_Task2(Q);

* Description : This is the LED Task that will execute the Application
* code.

* Argument = None.

* Return Value > None.

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

void LED_Task2(VP_INT param)

{
for (G5){
LEDO = ~LEDO;
dly_tsk(200);
3
by
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e Open the Configurator file: RX62N_RI1600_Adaptor_Layer.cfg RI-600 as shown:

RX62N_RI600_Adaptor_Layer - High-performance Embedded Workshop - [C:\...\Configuration\RX62N_RI600_Adaptor_Layer.cfg]
< Fle Edt View Project Buld Debug Setup Tools Test Window Device Help -

D 8 & @ & & | Gomme -ty & @ ||& S E S |[oeg =] |[DefautSession =2 ||% ||| E s
Vo | FEFPIZrEO |/ e e oM =h l|(EFHEBABHEORE L B B =
iz
= &3 RXE2N_RIE00_Adaptor_Laper & 5 &€
-7 RXG62N_RIG00_Adaptor_Layer _]J_J
563 C souce fle Line 0] 5] Souce
[] dbscte 1 y/**itﬁrttttt*t**i*ﬁrttﬁrt1:*t**i**itt*tttt%t**t*t*tﬁttﬁt**t*#t*tﬁttt =
I_i.J hwsetup.c o ! RI600/4 System Configuration File wl
|£] resetpig.c 3 "7 FPU:Yes, DSP:Yes
@ RXE2H_Adaplor_Laper_RIBO0_FieeRTOS ¢ L
i ,%11::";“‘ & // system definition
= {24 LED_Blinky 6 lsystem{
[& 7 stack_size = 2048;
8 priority = 20;
9 system_IPL = 7;
Renesas\HeL\me_Mentm_Layer_RIwo_FmRTOG\Scuce\cmFigur&im\RxszN_R!ﬁDD_Meptw_uvh‘ o]
IT T dge_pri = L7
12 tic_nume = 1;
13 tic_deno = 1;
14 1}:
15
16 // system clock definition
17 iclock{
18 timer_clock = 48.000000MHz;
19 timer = CMTO;
= 20 IPL:= 42
gtsgi’mﬁr 21 template = rx6l0.tpl;
[ beth 22 |}
] mpu_wrappess h 23
[E] ponable.h 24 task([]{
[£] poitmacrah 25 entry_address = LED_Task () ;
2] proidefsh 26 name = LED_TASK;
”;”:é‘m%mmh 27 stack_size = 1024;
_Fre i = :
FreeRTOSAdsptor_Defiton h 28 st.‘ack‘iaectlan Z SL.I}'(Iis'l'ACK,
L enth 29 priority = 3;
sknB2ndel h 30 inj.tial_start = ON;
[E] reknb2ndei by 31 exinf = 0x0;
] sbikh — 32 yi =
[&] semphen el |
[E] stackseth = 4 ‘]L‘
-
[« I I A Al »
Eprojects [ [E] Tempaps | Dniavigston | [ 1est | <2 RXB2N_RIE...
ﬂ oL o1 Al a1 |1 81| 2 H 7
Connected
[T\ Flash } Buid }Debug / FindinFies1 ) FindinFles2 ) Macro ), Test }\ Version Control [
Normal - - 00:00:00.000.000 &
Ready T | 2 (3] [Defaulti desktop Read-write 1§34 1 NS UM
o Append the following configuration code as shown:
task[1{
entry_address = LED_Task2(Q);
name = LED_TASK2;
stack_size = 1024;
stack_section = SURI_STACK;
priority = 3;
initial_start = OFF;
exinf = 0x0;
};
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e Compile and build the workspace project by selecting Build->Build All. Subsequently, download and run the
module. The blinking of the LEDs on the RX62N RSK Board can be seen as follows:

This time, LEDO blinks with a delay of 200ms while LED1 through LED3 blinks with a delay of 500ms.
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6.2 FreeRTOS™: Creating an Application for FreeRTOS™
e Being by creating an application directory under \Source\Applications of the Workspace Directory

& Applications

File Edit Wiew Fawvorites Tools  Help .-?F

@Back - \‘_) Lﬁ ):_-W Search lL- Folders v

Address |[fi‘| CAROLAMOTESESOL0Z Ry O3S Adapkor Laver RI-600 and FreeR TOS Blinky DemonstrationyCCRx1_DRXEZM_Adaptor_ % | o
A |CZILED_Blinky
5 My Mevepplication

File and Folder Tasks &

I@ Rename this Folder
@ fove this Folder
[D Copy this Folder

@ Publish this Folder to
the Wb

d share this folder
(=] E-mail this folder's files
¥ Delete this folder

Other Places

e Openthe RX62N_FreeRTOS_Adaptor_Layer.hws Workspace as shown:

& RX62N_Adaptor_Layer_RI600_FreeRTOS (X
File Edit ‘iew Favorites Tools  Help z"

@Back < d l.@ pSearch H Foldets v

Address [[C3) C\RO1ANOTESESDL00_RY_0O3 Adaptor Layer RI-500 and FreeRTOS Blinky DemanstrationyCCRx 1_O\RX¥E2M_Adaptor_Layer RIG00_FreeRTOS v | ]
# |23 Build
File and Folder Tasks & I3 Source

RXE2M_FreeRTOS Adaptor Layer.Hbp
ST FrceR105_Adptor e >
EI RAGZN_FreeRTOS_Adaptor_Layer.bws
RXEZM_RIGO0_Adaptor_Laver Hbp
@RXGZN_RI6DEI_Adapt0r_Layer.hws
RXEZM_RIGON_Adaptor_Layver bws

(29 Maks a new folder

g Publish this folder ko
the Web

i share this Folder

Other Places

3 CCR¥L_O

My Documents

d Iy Computer —
‘d Iy Mebwork Places

Details
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o Connect to the board by accepting the default settings. Add the required folder to the Workspace

Add Falder, ..
i . LE Fename Faolder. ..
= E r_FreeRTL &

= E Adaph
: % I Configure Yiew. .,
» :I r_| [w Allaw Docking
=3 AP Hide
P Frl.
lizt.h
queueh
semphrh
tazk.h

I_.JILJI_.JI_JILJ

o Name the folder accordingly

Add Folder
Eolder: K
Mk evedpplication
Cancel
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o Create a new C Code file named “MyNewApplication.c” in the \Source\Applications\MyNewApplication folder and
add it to the Workspace as follows:

Sif=me Euild Debug Setup Tools  Tesk
Sek Current Project b

Insert Project. ..

r'l"l' p—_

Create Project Tvpe...

L R N | Bl 1| B

add Files, ..

Remove Files., .

File Extensions. ..

Components. ..

e Select the file to add

Add files to project 'RX62N_FreeRTOS_Adaptor_Layer'  [2|[X]
Loak, in: ||.f.‘ My ewdpplication j 4= |=_*-"i£ -

File name: ]M wHewdpplication. c Add
Files of type: ]F'n:.ie.:t Files ﬂ Cancel
v Relative Path | Hide Project Files
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o Arrange the code in the Workspace as follows:

=3 Application
—-{Z3 LED_Blinky
- [&] LED_Blinky.c
=4 MyMewtpplication
& kM ewdpplication. c

e Copy all code generated by kernel_id.h and paste it in
[\Source\FreeRTOS\Adaptor\r_FreeRTOSAdaptor_Definitions.h. This can be seen as follows:

5-E3 FreeRTOSAdaptor =] kernel_id.h
4] r_FreeRTOSAdaptor.c
=] 1_FreeRTOSAdaptor.h
El r_FreeRTOSAdaptor_Definitions.h

o Inthe code pasted in r_FreeRTOSAdaptor_Definitions.h, locate the function Task code and comment out all
compiler directive #pragma(s) as shown:

P s e s s s e e s s T e */
fdefine _RI_MAX DTQ 0

fdefine VTMAX DTQ _RI_MAX_DTOQ

J R o i i i s e e, Y i, s S S S S i S i i *’,-“
fdefine RI_STK SIZE LED TASK 0x400UL

fdefine RI STK SIZE LED TASK2  0x400UL

s A e st 5 */
void L T

7#pragma task LED Task I

void L 2L VP INT );
/ #pragma task LED Task2 )

| L R A RIS S U D C S S SIS * /
S o A e e e e SN */
T s e e Sl * /
e R R s e e e e o e e * /
e A B RS */

This step is necessary as FreeRTOS™ does not use such compiler directives for Tasks.
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e Open file: r_FreeRTOSAdaptor.c and scroll to section: (1) Task Definitions and update the fr_ TASKS[] structure as
follows:

Vi ok o e e b o ok e o S b S e T S o S ok e e S o e S S Sk S R e

* *** CONFIGURATIONS **%*
*

* (1) Task Definitions

£e

* Task creation for Adaptor Layer to manage.

e R b e R S S S R R R R R R R R R R R R e S R R S S R R R R
/* Number of Application Tasks */

#define fr_MAX TASKS 1

/* Task creation for FreeRTOS */
struct fr TASK BLOCK fr TASKS[fr MAX TASKS+1l] =
{

{ (pdTASK_CODE) NULL, "", 0, 0, NULL, NULL, 0O, O, 0 },

{ (pdTASK_CODE) LED_Task,

"LED_Task",

128,

3,

NULL, NULL, DORMANT, 0, 0 1},

VAR R R

*%*%* CONFIGURATIONS ***

(1) Task Definitions

Task creation for Adaptor Layer to manage.

*
*
*
*
*
AARRKR KRR KRR A RAA AR R AR AR R AR AR A RRAXRRRAARRRAARARAAXAA AR A AR AKR

/* Number of Application Tasks %
#define fr MAX TASKS

/* Task creation for FreeRTOS */
struct fr_TASK_BLOCK fr_TASKS[fr_ MAX_TASKS+l] =
{
{ (pdTASK_CODE) NULL, "", 0, 0, NULL, NULL, 0, 0, 0 },
{ (pdTASK_CODE) LED_Task,
"LED_Task",

NULL, NULL, DORMANT, 0, 0 },
{ (pa®aTR_ K2
"LED_Task2",
128,
3,

 NULL, DORMANT,

Note that fr_ MAX_TASKS has been updated to 2 and an initialization of LED_Task?2 has been created. This task
structure initialization is necessary for the Adaptor Layer to manage the Tasks. For more information, consult the
Adaptor Layer User Manual and API Specification Application Note.
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e Compile and build the workspace project by selecting Build->Build All. Subsequently, download and run the
module. The blinking of the LEDs on the RX62N RSK Board can be seen as follows:
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6.3 RI-600: Application File Insertion

e This section shows how to insert a new application named “MyNewApplication.c” located in
\Source\Applications\MyNewApplication. This is shown as follows:

& MyNewApplication l’-_J[E|Ig|

File Edit View Faworites Tools  Help iy

@Back - 9 ﬁ‘ /:-' Search || Folders v

Address |||:| CROLANOTESESD10Z_Ry_O5 Adaptor Laver RI-600 and FreeRTOS Blinky Demonstration\CCR%1_0RREZN_Adaptc % | Go
= 3

MyMewdpplication.c

c C Source
1 KE

File and Folder Tasks =

_j Make a nev Faolder

@ Publish this folder to
the Web

e The code in “MyNewApplication.c” is as follows:

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

* Conditional Compilation Differences.
******************************************************************************/

#if defined (__ADAPTOR RI_600_ )

#include "kernel.h"
#include "kernel _id.h"

#eliT defined (_ ADAPTOR_FREE_RTOS )
#include "r_FreeRTOSAdaptor.h"
#endif

#include "i1odefine.h"
#include ''rskrx62ndef.h"

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

* Function Name : LED_Task2(Q);
* Description : This is the LED Task that will execute the Application
* code.
* Argument = None.
* Return Value > None.
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn /
void LED_Task2(VP_INT param)
{
for (5:){
LEDO = ~LEDO;
dly_tsk(200);
}
b
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o Applications that are to be added to the RI-600 workspace needs to follow this sequence of steps:

Start

.

Insert application files into

project workspace.

¥

Update RI-600 Configurator File

RI-600

!

Compile and Run on RI-600

v
. End }

o Connect to the board by accepting the default settings and add the required folder to the Workspace

=3 1_FreeRTC
-9 Adaph
BN

SN
-3

Frl.

i) ) [ [ )

&dd Folder. ..

Renarme Falder,..

Configure Yiew, ..

v Al Docking
Hide

=] lizt.h
=] gueueh

zemphr.h
=] task.h
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o Name the folder accordingly:

Add Folder
Eolder: K
Mk evedpplication
Cancel

e Add the new C Code file named “MyNewApplication.c” in the \Source\Applications\MyNewApplication folder to
the Workspace as follows:

=0=me Euild Debug Setup Tools  Tesk
Sek Current Projeck b

Inserk Project. ..

r'l"l'l_

et N 1

Create Project Tvpe...

add Files, ..

Remove Files. .,

File Extensions. ..

Components, ..

ROLANO765ES0102 Rev.1.02 Page 36 of 44
Sep 05, 2012 RENESAS




RX62N Group OS Adaptor Layer: RI-600 and FreeRTOS Blinky Demonstration

e Select the file to add

Add files to project 'RX62N_FreeRTOS Adaptor_Layer' [ |[X]
Loak. ir: ||.ﬂ MuMewdpplication j e ﬁ -

File name:  |MyNewtpplication.c Add
Files aof type: 1F'n:.ie.:t Files j Cancel
v FRelative Path | Hide Project Files
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o Arrange the code in the Workspace as follows:

-3 Application
-3 LED_Blinky
LED_Blinky.c
-3 MyWewdpplication
kM ewdpplication. c

e Open RX62N_RI600_AdaptorLayer.cfg and append the following to create the new Task:

task[]1{
entry_address = LED_Task2(Q);
name = LED_TASK2;
stack_size = 1024;
stack_section = SURI_STACK;
priority = 3;
initial_start = OFF;
exinf = 0x0;

3

e Compile and build the workspace project by selecting Build—>Build All. Subsequently, download and run the
module.
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6.4 FreeRTOS™: Application File Insertion

e This section shows how to insert a new application named “MyNewApplication.c” located in
\Source\Applications\MyNewApplication. This is shown as follows:

& MyNewApplication l’-_J[E|Ig|

File Edit View Faworites Tools  Help iy

@Back - 9 ﬁ‘ /:-' Search || Folders v

Address |||:| CROLANOTESESD10Z_Ry_O5 Adaptor Laver RI-600 and FreeRTOS Blinky Demonstration\CCR%1_0RREZN_Adaptc % | Go
= 3

MyMewdpplication.c

c C Source
1 KE

File and Folder Tasks =

_j Make a nev Faolder

@ Publish this folder to
the Web

e The code in “MyNewApplication.c” is as follows:

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

* Conditional Compilation Differences.
******************************************************************************/

#if defined (__ADAPTOR RI_600_ )

#include "kernel.h"
#include "kernel _id.h"

#eliT defined (_ ADAPTOR_FREE_RTOS )
#include "r_FreeRTOSAdaptor.h"
#endif

#include "i1odefine.h"
#include ''rskrx62ndef.h"

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

* Function Name : LED_Task2(Q);
* Description : This is the LED Task that will execute the Application
* code.
* Argument = None.
* Return Value > None.
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn /
void LED_Task2(VP_INT param)
{
for (5:){
LEDO = ~LEDO;
dly_tsk(200);
}
b
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o Applications that are to be added to the RI-600 workspace needs to follow this sequence of steps:

. Start }
v

Insert application files into project workspace.

A 4

Copy kernel_id.h to
r_FreeRTOSAdaptor_Definitions.h

v

In copied contents of
r_FreeRTOSAdaptor_Definitions.h,
comment out #pragma(s) for tasks.

.

Update fr_ TASKSJ] Structure in
r_FreeRTOSAdaptor.c

v
Compile and Run on FreeRTOS
v
. End }
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e Connect to the board by accepting the default settings and add the required folder to the Workspace

&dd Folder. .,

Fenarme Falder...

- E r_FreeRTC

- E Adapy _ ToorE TOE
: s Configure View...

=
P j | [ v Allaw Docking
=& AP Hide
P Fi.
lizt b
queueh
semphrh
tazk.h

I_.JILJI_.JI_.JILJ

o Name the folder accordingly:

Add Folder
Eolder: . Ok
Myt ewdpplication
Cancel
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e Add the new C Code file named “MyNewApplication.c” in the \Source\Applications\MyNewApplication folder to
the Workspace as follows:

Sif=me Euild Debug Setup Tools  Tesk
Sek Current Project b

Insert Project. ..

r'l"l' p—_

Create Project Tvpe...

L R N | Bl 1| B

add Files, ..

Remove Files., .

File Extensions. ..

Components. ..

e Select the file to add

Add files to project 'RX62N_FreeRTOS_Adaptor_Layer'  [2|[X]
Loak, in: ||.f.‘ My ewdpplication j 4= |=_*-"i£ -

File name: ]M wHewdpplication. c Add
Files of type: ]F'n:.ie.:t Files ﬂ Cancel
v Relative Path | Hide Project Files
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o Arrange the code in the Workspace as follows:

-3 Application
-3 LED_Blinky
LED_Blinky.c
-3 MyWewdpplication
kM ewdpplication. c

e Open file: r_FreeRTOSAdaptor.c and scroll to section: (1) Task Definitions and update the fr_ TASKS[] structure as
follows:

ok o ek ko e e b b T S S S S e S S S o e e o e e S ek S R e e

ta

* **% CONFIGURATIONS ***
"
* {1) Task Definitions
*
*
*

Task creation for Adaptor Layer to manage.
ER SRR R R R SR R SR R R R R S S R R R S R T R R
/* Number of Application Tasks */
#define fr_MAX TASKS al

/* Task creation for FreeRTOS */
struct fr TASK BLOCK fr TASKS[fr MAX TASKS+1l] =
{

{ (pdTASK_CODE) NULL, "", 0, 0, NULL, NULL, O, O, 0O },

{ (pdTASK_CODE) LED_Task,

"LED_Task",

128,

3,

NULL, NULL, DORMANT, 0, 0 },

FEE L R

**%* CONFIGURATIONS ***

*
*
* (1) Task Definitions
*
x

Task creation for Adaptor Layer to manage.

AR AR AR AR AR AR AR R AR AR AR A AR AR AR A AR R AR AR AR AR AR AR AR AR RARRARA
/* Number of Application Tasks *
#define fr_MAX_ TASKS @
/* Task creation for FreeRTOS */
struct fr_TASK_BLOCK fr_TASKS[fr_MAX_TASKS+l] =
{
{ (pdTASK_CODE) NULL, "", 0, 0, NULL, NULL, 0, 0, 0 },
{ (pdTASK_CODE) LED_Task,
"LED_Task",
128,
3,
NULL, NULL, DORMANT, 0, 0 },
{ (paPASK_ K2
"LED_Task2",
128,
3,

 NULL, DORMANT,

Yi

Note that fr_ MAX_TASKS has been updated to 2 to accommodate the addition of the new Task. The task should be
initialized as:
{(pdTASK_CODE) << function label >>,
<< task-name >>,
<< stack depth >>,
<< task priority level >>,
NULL, NULL, DORMANT, O, O }, // Leave as default

e Compile and build the workspace project by selecting Build—>Build All.
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Website and Support

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

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

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 al 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 accord 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 LSl 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 i products and licati You are fully ible 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; icatit I test and I ; audio and visual i home 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 istics such as the 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 prohibited under any applicable domestic 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.

o

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.
1

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.

Itis 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

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