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1. EREMEEE CPK-RA2L1/CPK-RA2EL #E{##R

A A AT R CPK-RA2L1/CPK-RAEL P-fiti B BEHEAT () B
1.1  SABSP (REXIEFE) B

AT e?studio 5 A BSP 31

Setp 1. XHEH
AT BSP S0, iE MM E FE “CPK A& 1 BSP - FSP 3.5.0 3& i 7

Setp 2. A BSP
FF1E e2studio FUNM[ SN BSP X, 15252 W T _E AR “ A FSP AR s in CPK A& # i BSP” &
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2. TEHMRRG

RENEIET (P RA MCU JEREFIINY Hf#T 7.2 FERIFIERB Frik.

Hoe, MIRMERSN “Start” OF4E) HEATIF e? studio. HSe WM FEIH, REHILSATIE
X. SATAEXFSRUT:

M “File” = “Import”

File Edit Navigate Search Project Renesas Views R | @ Import m} X
New Alt+Shift+N » Select -
Open File... Create new projects from an archive file or directory. H

[, Open Projects from File System...

Recent Files ? Select an import wizard:

Close Editor Crl+W |t:«DE filter text |

Close All Editors Ctrl+Shift+ W v (= General ~
JE Archive File

[E] save Ctrl+S [ CMSIS Pack

Save As.. (4 cmsis Pack

=¥ Existing Projects into Workspace
Save All Ctrl+Shift+5 [} File System
Revert [T Preferences

(3 Projects from Folder or Archive
Move...

% Rename & Import Existing C/C++ Project into Workspace
Rename... F2 Ta# Renesas CCRX project conversion to Renesas GCC RX
Ta# Renesas CS+ Praoject for CATBKOR/CA7BKO

Refresh 7= @ Renesas CS+ Project for CC-RX and CC-RL
Convert Line Delimiters To » T Renesas GitHub FreeRTOS (with 10T libraries) Project
i i) Sample Projects on Renesas Website
Print... Ctrl+P & CiCH+
i Import.. L-; Cf:de Generator
" (= Git
iy Export. = Install @
Properties Alt+Enter
Switch Workspace >
Restart =
) @ < Back Next > Einish Cancel
Exit
N N = N
PN TR PR ST
& impont O x
Import Projects =
Select a directory to search for existing Eclipse praojects. V “f
(®) Select root directory: | C:\Users\a5059755\e2 studio 2021 1C v‘ Browse...
(0 Select archive file: Browse...
Projects:
CPK_RAZE1_BlinkyProject (C:\Users\a5058755\e2_studio_202 Select All
Deselect All
Refresh

< >

Options
[[]search for nested projects
[[] Copy projects into workspace

[ Close newly imported projects upon completion

[“Hide projects that already exist in the workspace:

Working sets
[JAdd project to working sets MNew...

Select...
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FERATVIERE T TR BIFEAT 200, FEE MR E. B “Debug” (R 775 4 v 5%
NG Sk, SR E N R RS RAMES &£ “Debug Configurations”  (RAACE) -

FvQ vil vASIDY DSiIG
(no launch history)
Debug As >
Debug Configurations... [«\x
Organize Favorites...

B 2-1: BEFHIER, ENTRFIFHEF %R “Debug Configurations” GERELE)

B E O F, R ERAEMFEAE TS “Renesas GDB Hardware Debugging” (Renesas GDB fifi

i) T CPK_RA2E1_BlinkyProject Debug_Flat. #iS& kI B 7 HAh 2 FR, 5k 4

WEHEIH S, ¥~ “Debug Configurations”  CFABCED FTH —/M#bias, Hob Bosm % BB A gk I
GEZILE 2-2) « HFAHFNGR B, FELFELSATEMES, JFHRHRHT “Debug”  (ff

R, HRBBEE RS . B8 “Confirm Perspective Switch” (i EM EI VI XFiEHE S, &8 “YES”

() .

8 ErEs

O X

aE., EENETEE . @

FeRBX BV - £EFR(N): | CPK RAZET BlinkyProject Debug Flat |
‘ ‘ _ e Debugger | B Startup | - i§ | [0 4335(C)

[E] C/C++ Fj_emote Application WmEE):

[T] C/C++ RiFREF

T EASE Seript | cPK_RAZE1 BlinkyProject UEE(B)...

[T] GDB Hardware Debugging C/C++ 25

(€] GDB OpenOCD Debugging [Debug/CPK_RAZET BlinkyProject.clf

[c7] GDB Simulator Debugging (RH850)

E1 Java Applet =E(\V).. EEWMEH)... AR

[T Java FAERF Build (if required) before launching
v [t Renesas GDB Hardware Debugging

[ CPK_RA2E1_BlinkyProject Debug_Flat Build Configuration: | Use Active o
[t Renesas Simulator Debugging (R, RL78) O Enable auto build () Disable auto build
) _

g M @ ERTr=EeE EETromaE.

T T2 Java T2
THSETE 13T, £%15T — —
@ (D) Bz

B 2-2: #£ “Renesas GDB Hardware Debugging” (Renesas GDB BEHER) FE&EW A
J5, LRAEHRKE O FHTEMER.

AlRE2 B — AN N “J-Link® Firmware update”  (J-Link® [E {45 3#1) AISTIEHE, ER AR E RS
TR R A . RV VCR T “Yes” (&) SRAVFEH

R4 Windows TAE )220 E, AlRes il — N RoR 2 2B R AIHER M, @A% “Windows
Defender Firewall has blocked some features of E2 Server GDB on all public and private networks.”
(Windows Defender [jj k3 CLBH (- Bl 2 FIFG FH I 2% (1) E2 Server GDB [ HEED)RE. ) HE4REHRAE, &
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FUVF E2 Server GDB fE& &% LilifE. AL, iEETHBIEIERE, A5 “Allow access” (R VFj
[STDIN

T “Debug” (AR BHKE (EZ WK 2-3) , B SEEFREENEFOND S, A
WEEFEY . il “Resume” %4 B, FEF¥izirsl main() o hal_entry () HAHATHE F—4M
b4k, PR “Resume” , FEFPIG4RSEBAT, VPR F40¢ LED3 (FH P LED) JFURNHR.

IJa—2aE it “Disconnect” (MiJTHERD #2888, WioTlaas 5T RRAIER:, PUs IERE R R

1T

BlfE, fEOHE e? studio L] SIS A, 5 TR RA RIS MEF. XK
fe N E I

8} e2_studio_2021_10 - CPK_RA2E1_BlinkyProject/src/hal_entry.c - e* studio

- O X
TR REE FEE) EEM S5 EXA HEEP) Renesas Views ETR) EHOW) #EIH)
15 ERE) ] CPK RAZE1 BlinkyProject Debuy m e | ® -/ -2 Difia|0ms 3 0| %4 Q-
o~ 4 BSHie HiFf gy -Ff-oEro | Q@ | EC £ Smart Configurator i FSP Configuration |35 iiE
5 Wit 2 = | i# 8 = O & [CPK_RAZE1 BlinkyProject] FSP Configuration [£] startup.c [€] main.c B hal entry.c X = B wx s LETIn| % & B
w [c7] CPK_RAZ2E1_BlinkyProject Debug_Flat [R)| 3 bsp_io_level_t pin_level = BSP_I0 LEVEL_LOW; - | v| =]
~ 5 CPK_RA2E1_BlinkyProject.elf [1] [core & uhile (1) 50 = E|
v 1 Thread #1 1 (single core) [care: 0] {
= Reset Handler() at startup.c:64 = /* Enable access to the PFS registers. If using r_ioport module then re jua
= o * handled. This code uses BSP IO functions to show how it is used. g
wi arm-none-eabi-gdb (7.8.2) B
3 Renesas GDB server (Host) R_BSP_pinaccessenabla(); Name Value (Hi A
/* Update all board LEDs */ ADC120
ppeasad @ for (uint32 t i - 8; i < leds. TRIRTINNS; i++) AGTO
1 AGT1
/* Get pin to toggle */ BUS
Sc4 uint32_t pin = leds.p leds[i];
tp p_leds[i]; cac
/* Write to this pin */ CRC
; R_BSP_PinWrite((bsp_io_port_pin_t) pin, pin_level); cTsu
DBG
/* Protect PFS registers */ DA v
R_BSP_PinAccessDisable(); a < >
< > All Registers  Selected Registers
B =24l 12 | Wi EEE 2 @3 & Smart Browser 3 Debugger Console [i) Debug Shell 4" Search [) & [ Properties = B8

BEREE e -6

CPK_RAZ2E1_BlinkyProject Debug_Flat [Renesas GDB Hardware Debugging]
TETETC LUNIECLION SLALUS - UR

Target connection status - OK
Starting download
Option Function Select, writing to address exeeees4ed with data Ffffffffdfceffff
SECMPUxxx, writing to address exeeeep4es with data fcffefeeffffefeefcffefeeffffefen...
Finished download
Hardware breakpeint set at address @xes8
< >«

a5 EEEEA 73:4819]

& 2-3: e?studio B “Debug” GAR) ZEWE

REE R

= N TBRERF TEEMEMBE AT AR, fEEAE AT E.
= nEJE, RS EER TSR RE ML S T ME IR AT main() .
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3. Hello World! — Hi Blinky!

AFENHHET (G RA MCU FEAJTN) %5 8 Hello World! — Hi Blinky! FifE.

AR TR ERI LT A%

] ML T4 N CPK-RA2LL/RAEL STl 6 E2 1 H «
QT 7E FSP IC B A8 B i R AL E A E -
W4 5 A8 LAY ¥ CPK LRI F LED.

WA] R ER AR TR .

E: ARFEHNELL CPK-RA2EL 244, #ffiH CPK-RA2L1, DIRAI7E—3.

REHHREEFTHTEMEHE T BUEDD) BURK 77 “Hello World” it B b5 ki H 504
FIFEFE

KSR, LED A T —Fhwadh, FRATERER FE T LED, eI NERENFT “Hello
World” .

RWARER HER: V)i RA2LIRA2EL R 51T HIFAEAR (CPK) L) LED. R i B A 8 — A
WoiH, T RGN E KR (FSP) 1 AP 5, e Nk HiKIFEITRE.

CPK-RA2L1/RA2EL ] AR AR ESAMAESE, XK 22 25| Bl MCU 51 DG il X 380H ) 2 3k 51
SET R AR ) R G A AR S R G5 ] X AR S R G AT Ui R . 1T RA2L1I/RA2EL %51 MCU
7& RA 77 i Z 5 MCU 1) RA6 R B, IR VP IZ R0 K2 Hhae, JFbEa R as RN T
RIS o B 3-1 Fron o AR AHE ], e R BoR 1 2 eft.

R01QS0061CC0100 Rev.1.00 Page 7 of 50
2021.12.31 RENESAS


https://www.renesas.com/jp/zh/document/gde/1520091

RA2L1/RA2E1 CPK-RA2L1/RA2EL iFH 4RI
. 20 MHz5 J-Link
BB | |3.3vLDO US\,E%E 32.768 kHz| | 3.3V LDO S124
= iR MCU
WERE )
LED J-Link USB|« >
CPK-RA2L1/RA2E1 w2 PC
R
EE.J:TE EE.E% R 1] s i - .
ﬁ;mu’ MR phek JTAGIHO [« >
SNERfER FMcCU Debug Out > I #RIMVICU
FEMCUHESH
PMOD A
it e > 1|6 12C G 12C | | fdEinsg BALED
ﬁf]):l*; ;% PMOD B rove Arduin0?§|:| rove £°4
A
Y
wWOBERFALTF
B 3-1: CPK-RA2L1/RA2E1 vHALR KIAEE
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3.1 fFRAMBEESRCEMB
W AR 5 e? studio, M Windows® TAEuGf “Start” (JFHE) ST TIF e? studio. FF R ES S
FIFFIELT R, BRI “Welcome” () Bk (WREBAEER) , BOVESHERME D,

HT7E e? studio H N A MRS B F IR A HEZAE —ANIH, FXEEHEPITHE—D. ik,
W3] “File — New — Renesas C/C++ Project” ((ff — #7% — Renesas C/C++ TiH) , oL
“Project Explorer” (I H %R EH ) WK BT RRGE, AEEHF “New — Renesas C/C++ Project”
CHrit — Renesas C/C++ T H ) o W7 NHCK AT IR —ANXTIEHE, ] In) 2240 FH A BEAR o 76 7 A e 4
Renesas RA, FiM\ 1% ik “Renesas RA C/C++ Project” (% RA C/C++ Wi H) . ARGt « F—

MHF) REE) SAUN) EFEA) WE(P) Renesas Views 1ET(R) HOW) #FE(H)

FEN) Alt+Shift+N > Renesas C/C++ Project > Renesas Debug
... [€] C/C++ Project Renesas RA

L) M EE&HPITITEE.. ™ EER).. Renesas RL78
BIRFERNE > M R0 Renesas RX
FA(C) Ctrl+W = ). CtrlsN

E3-2: E—PRFEHMNERESRS

HIL “Project Configurator” (WHAELE ) J5, NIWHMmA, HBXIHKMBMIE CEBIEN e? studio
TAER) , Bl HE SN E I SCEYe . By “Next” (F—3) , #3F| “Device and Tools Selection”
(Ao AT Rk $) brss.

) Renesas RA C/C++ Project O x

Renesas RA C/C++ Project

Project Name and Location

Project name

[cPK_RAZET ExampleProject

Use default location
C:\Users\a5059755\e2_studio_2021_10\CPK_RA2E1_ExampleProject Browse...

default

You can download more Renesas packs here

@ < Back Next = Finish Cancel
& 3-3: T H AL BRI — AR R R H 2R RALE
R01QS0061CC0100 Rev.1.00 Page 9 of 50
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7f “Device Selection” (#FiE#) T, BEHALAN “FSP Version” (FSP A HI7E: BRNERYS
ZH N REE B AR E R A . A “Board”  CHREEHR) I R8I ik CPK-RA2EL MCU #F
148K (LQFP64) , BHINIXZATH T/ “CPK_RA2E1_ExampleProject” F& /5 HIHE{T . %458 & b 2>
A5 RA 72 5 K IR R B BL &2 “Custom User Board”  CEFRIFH AR 26 H, Il Nk FSP A 2234
ff) Renesas CMSIS t 3 #4617, 1%+ CPK-RA2EL MCU ##47# (LQFP64) 2 J5, “R7FA2E1A92DFM”
S1F “Device” (83F) SFURISCARET A ER. WMERER, WERE FRAIR, HEIRIERSERE S
Aik. £ “Toolchains” (TEE) HEF, IWiEZESIH T GNU ARM® Embedded, 8.3.1.20190703 B ¥ /5
A, LK “Debugger” GRS HEA TS RS J-Link® Arm., X7 BN Z S SN . SR AT
BN, WEECOHE NI CAVC RS b TZA H A

&) Renesas RA C/C++ Praject O *

Renesas RA C/C++ Project

Device and Tools Selection

Device Selection

rspversion BN o Board Description

China Promotion kit for RAZE1 MCU Group

Board: ‘CPK-RA2E1 MCUTFEiR (LQFPG4) Pv

Device: R7VFAZETA92DFM

Language: ®C OC++

Device Details

TrustZone No
Pins 64
Processor Cortex-M23
Toolchains Debugger
GNU ARM Embedded J-Link ARM ~
ARM Compiler 613
8.3.1.20190703 ~
'i?;' = Back MNext = Finish Cancel

B 3-4: W DUFE LT P R 00 H B s BEAR A 834
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WIR—PIIES, ERE “Next” CF—2) , FJF “Build Artifact and RTOS Selection”  (F4 & T.4-F1
RTOS i) Biske, AIRAEH PR EMEIEA, JAE E—ANE g sE 17 HE TrustZone #44F80CM 4101
HIE#E T TrustZone #HFRT, A ox Wik, v FHREDUEAEH T 0L ELF CRIHAT Mm% O 7T
PAT L “Executable”  (RTHATSCHE) « H T BARRRSER “Static Library” G FE) LA T-61
TR E N S R B R T35 H i “ Executable using an RA Static Library”  (ffi ] RA #2451
ATPAT M) o FETLT A TRz, A H k828 5 FH L #E R4 (RTOS).

/AN TSRS, 15iERE “Executable” (AT O A “No RTOS” (G RTOS) , #AfFHd:
«‘F_‘_}j;n .
a

Renesas RA C/C++ Project
Build Artifact and RTOS Selection
Build Artifact Selection RTOS Selection
(®) Executable No RTOS
* Project builds to an executable file
() static Library
* Project builds to a static library file

O Executable Using an RA Static Library
* Project builds to an executable file
* Project uses an existing RA static library project

<F—3bB) SRR e

K 3-6: #EFEAMH RTOS HIF AT H

R01QS0061CC0100 Rev.1.00
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XTI “Project Template Selection” (I HAARIES) U, AT LATEH A IEFEWILEITH P2 IR
TR T RE RS 2 AR H s B EIEE G FTIE R AR A A AR SRR L. AT AR L R R A e
FRBIH, {5 “Project Configurator” (I HECE #%) WA /R 5B TE e b 5 L T HOE B VCHL 1IAAR « 78
A, & “Bare Metal — Minimal” (WL — f/Mb) % H, PUMEPHE IR IR G, s “ o7
AT o SERIH T E

a8

Renesas RA C/C++ Project —

Project Template Selection

Project Template Selection

O} s, Bare Metal - Blinky

C) Bare metal FSP praject that includes BSP and will blink LEDs if available. This project will initialize clocks, pins,
stacks, and the C runtime environment.

[Renesas.RA.3.1.0.pack]

® (—) Bare Metal - Minimal
= Bare metal FSP praoject that includes BSP. This project will initialize clocks, pins, stacks, and the C runtime
environment.

[Renesas.RA.3.1.0.pack]

Code Generation Settings
Use Renesas Code Formatter

@ <t—@ || F#N- B

& 3-6: “Project Template Selection Page” (I HABMIEFET ) K BnE ST B BN B HIER
“Project Configurator” (I HECE &) K OCH eI f5— P QI d i H B 5 A S0 . 58 Rt 5 b 2

Je BB —NSEHE, R ESE R EATHF “FSP Configuration”  (FSP FCE) BEME. #%#F “Open
Perspective”  (JTHEMED

R01QS0061CC0100 Rev.1.00 Page 12 of 50
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32 (FHAFSPEERNEBEBITING

FSP MCE & B8l )5, AT H i X S SO prk - A A R . s, Bk fit 7 IREETT
i, A5 EHLYT ) YouTube™ L %G RA JiiE. Renesas.com b RHGE it 532 F 0w (Rl e H Ay il 52
. KR EF Renesas Rulz ig1x) LA RS 1) FSP H P Fiit.

Q e2_studio_2021_10 - CPK_RA2E1_ExampleProject/configurationxml - &2 studio - [} X
TP 4REEIE) IEES(S) EaM SAN) B WHP) Renesas Views IETR) BEOW) #EH)
5 BHE) 9 CPK_RA2E1_ExampleProject Del - | ®-% -5 Bi%iw %% Q-

- ) A e @i I ~ - 1 F o v ~|

Q = | Fc £ Smart Configurator i85 FSP Configuration %5 iBi
o MEEREESE = BE Y § =0 & [CPK_RAZE1_ExampleProject] FSP Configuration &3 = 0O
T_:l: CPKﬁR}\ZE'LB'IH'-CyPr’DJEC‘t Summary 0

w =% CPK_RA2E1_ExampleProject Generate Project Content

& s

il Includes Project Summary

% ra LENESAS 2

[ ra_gen Board: CPK-RAZE1 MCUF&HE (LQFP64)

2 src Device: RTFA2E1A92DFM

(= Debug Toolchain: GCC ARM Embedded

= ra_cfg Toolchain Version: 8.3.1.20190703

= script FSP Version: 350

i configurationxml Project Type: Flat

|Z| CPK_RAZE1_ExampleProject Debug_Flatlaunch
] R7FAZE1A92DFM.pincfg
(7) Developer Assistance

Selected software components

Board Support Package Common Files v3.5.0

IQ Port V350 v
m .
Summary BSP|Clocks | Pins| Interrupts | Event Links | Stacks Components
[ imzm IR ] Bt @ Smart Browser &5 Smart Manual = B8

xS&| %bﬂ-@@@“:‘a'u'
<E#I1E > CPK_RAZE1_BlinkyProject Debug_Flat [Renesas GDB Hardware Debugging] Renesas GDB server (Host) (Terminatec
A~
GDB Server for Renesas targets.
Version 8.6.8.v208218986-115139 [d3efBc54] (Sep 16 2821 15:87:18)

B 3-7: e?studio &R “FSP Configuration” (FSPECHE) ZEMHE

FELLT 4409 BSP (R I-R o, W UAAE MR R BN 2T, a0 i oM g ik £ . 78 ik ik
JETERLIE R, AT DO SR Rt T et e B, flan, BHERRA/ N MCU IR EE 2 2 Tfe . fEZ A
“Clocks” (i) kTR, "TRONERIIHE > ECHIAAN SHACE . AR FTEAE 1 AR AL R BoR, K
SRR S AR SR s B AL B R A e R st AN S B U

FUANETR “Pins” (51D M3 T RAMCU M5B EL. nT ARG sk /551 H 51 . i &
AR H, WEE A M “Package View”  (EPEMED 2 Bonas ik, R SR FTEE 5|
HhrickiiR. “Problems” (@) FLEILLE “Pin Conflicts” (5158 M H S ERIXENE. X
B, DR AT BE AR R B B IR B

FKZ “Interrupts” (PRI BRI, T RAAERCARR E P E S CBIAE FSP) JXBhAEFr ey {8 ] 5
FrHLET T ) 88 .08 (ICV),  BLEKS RSt IT AR S5 A2 7 (ISR) 5 ICE F4F (Rl AHSRHK. BtAh, iwl IAE
AL ER S ETA ICU HAFR SRS, WAEMAER ALK “Stacks” () METHEIER FSP Hbsif]
AR ICU F44.

“Event Links” (FAHEHED) RITR BARMMER . T LUEBLALFE i SRS FE PP n el 26 RA T H b F F 44
BRI (ELC), I HLy AR B SR IKE 2y AT feid sl — 414 Behe 8 — 4 ELC FAF sl — 4 ELC %
.
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RA2L1/RA2E1 CPK-RA2L1/RA2E1 1 &N

B NI/ i (R DT “ Stacks”  (AR) T, AfRAEH A 6)d RTOS LA, LKL
FSP #fE#e. T LSS R X RS, I HrT LAZE “Properties”  (@E) MEH B EM. g ixey
Y EFRRAK BN, BERREFEH S TINAEE L. EXFEL T, — BB b, ([Fe
W T BT R AR I N L0t [R5 o B B B ) B o i SR I AR R, RO R AR
“Stacks” (H2) MEIA G LIE 7 B R SRR, LB REA RS, ERMGRET, (XERT
—ANEE AR 7E r_ioport E{E ] g_ioport /O i KR ENFEFE ) HALAE AR . e hm HiE &
FEIAEAR, RVFERA M JUTARESE R 9% 51k LED NARIIFET .

BRJa—MEIR A FRZE “Components” (M), HA R T AFIK) FSP ARSI AR R AT 18 % .
B TR RA CMSIS BRI, Aid, fiFiiid “Stacks” (o) UL 24 BT 5T H s i s i
B, PONIE ] DAAEH AP TR E .

XFRATWIIE, THFHAE FSP MCE ST E S, ByIi H BB 28 C & NIRATHAT 1 iy L2 %
B e, FEQEET YA E M nEAN. Bd FSP BB #s4 LA “Generate Project Content”
CERITE WA #Hl. HERIER M FSP H I & S0, WL BOAER B3R h kT E, R’ HR
RIS TR

R01QS0061CC0100 Rev.1.00 Page 14 of 50
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RA2L1/RA2E1 CPK-RA2L1/RA2E1 1 &N
3.3  HwBERIJLITRL

I EE RIS 25, 3 FRER RN AR, v (5 CPK_RAZE1 ExampleProject [Debuig)
IDE Z{Mf¥) “Project Explorer” (I H %R FLES) FH 7 2470 il Includes
BEMTAENE. ra_gen XIFRAFIEESERESE. src HRA 2 ra
A4 hal_entry.c [0k, 1R B AR SO . iBE (5 ra_gen
=, JRETE ra_gen X HFEH —A %N main.c B0, (HAF v B src
RIS FTEEE hal_entry.c . 70, WISEALE FSP RLE BT i > LS
MO RO H %, 7 mainc hE KA TR, By & racl
Yl “Generate Project Content”  (ERRIHH N I, #5# V%S%T;
B " B board clgh

[ bsp cfg.h

ZIHBEE LA “ra” 8¢ “fsp” MHZ, H [ bsp_mecu_device cfg.h
A5 FSP PR A8 SO RIS B 0. @ AL, NS [£] bsp_mcu_device pn_cfg.h
BBOX LS e GRIFSCIEI) MM A, b o p e B 584 A [€] bsp_mcu_family_cfg.h
FRISCIE, 7 TR PR 17 S AR 7 2 B9 091 L it [€] bsp_pin_cfg.h
Foko F AT SRR TR SRR ELREALT \sre SO R B TR N AT ~ [g rioport cfg.h
T HAl ST AR B e S Ve fP; y

it [|||

memory_regions.|d

" .
2ob configuration.eml

BTOR, N RA P SRR B S 5 — > s, s2
Il CPK-RA2L1/RA2EL PFA5H B LED (28 [IINKE. i 3_81:" FSP MBS A B B SO/ T E At
S0 2508 S S ARG SR AU K LED LA K S IUSE I 3

APIRINES: —AloR@ g 2 O R ECR A APL - 55— Bl ] BSP SCHL%L .

WA F L ra_gen\common_data.c F RS, M2 1/0 v O BRBFEF S g Toport AR
X s

const ioport_instance_t g_ioport = {.p_api = &g_ioport_on_ioport,
-p_ctrl = &gy _ioport _ctrl,
-p_cfg = &g_bsp_pin_cfg, };

g_ioport_on_ioport & —/gitgfk, T B DA RERAT IHERAE, # i g_Toport s
1 APL RS F bR AT FEIZE5 MR B, ATDURIA SR LN, ek o IR 2 —
(-pinWrite) 2fam5 5 N REITEE .

[* generated common scurce file - do not edit */

#include "common_data.h”

icport_instance_ctrl t g_ioport_ctrl;

const ioport_instance_t g_ioport =

{ .-p_api = &g ioport_on_ioport, .p_ctrl = &g ioport_ctrl, .p_cfg = &g bsp pin_cfg, };

= void E_COmmof /x ToPort Implementation of IOPort Driver */
‘; const ioport_api_t g ioport_on_ioport =
i
.open = R_IOPORT_Open,
.close = R_IOPORT_Close,
.pinscfg = R_IOPORT_PinsCfg,
.pinCfg = R_IOPORT_PinCfg,
.pinEventInputRead = R_IOPORT_PinEventInputRead,
.pinEventOutputWrite = R_IOPORT_PinEventOutputuWrite,
.pinEthernetModeCfg = R_IOPORT_EthernetModeCfg,
.pinRead = R_IOPORT_PinRead,
.pinkrite = R IOPORT PinWrite,
Press 'F2' for focus]
R01QS0061CC0100 Rev.1.00 Page 15 of 50
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RA2L1/RA2E1 CPK-RA2L1/RA2E1 1 &N

JJ:[:, E;ﬁ}'—%’__‘d LED’ muEA:

g_ioport.p_api->pinwrite (&g_ioport ctrl, pin, BSP_IO LEVEL LOW);

{EIX E R Sebr BB A0IE 7 LED SR 2IREe 1O 3510, LLAH Z /AN LED AT . ik, FeAi1nT
DA T3] 155 FEL AR 1) SRS B A 4G 2 D5 R P AR B IR A ity 1 o B, AT DK SE FSP. AR AL Ny
bsp_leds_t gtk (£ board_leds.h A B]) JF A BCAE board_leds.c H1iE X4 R BSP 45tk
g_bsp_leds BIRTfgR A B, XIS4T 3 H 1) ra\board\ra2el_cpk SCAF RN . Bk, PR 474D
JE LRI RIS BR b LED 145 B

extern bsp leds t g bsp leds;
bsp leds t Leds = g bsp leds;

PIAE, W LMEH LED Z5Fy sy in) e g i R A LED, FF DL RiEA) A4 LED Chisin i BN
R HPKE S LED, K H % B s HP NP R K LED) -

g_ioport.p_api—>pinWrite(&g_ioport_ctrl,

Leds.p_ leds[BSP_LED LED1],
BSP_I0_LEVEL_LOW);

PR A5 i 247 5 AR ), RS s B Dy m P BUEK 7 LED.
e, AR BOER UM LED DIHI P A4r 5 WY1, vk, WA ] BSP API:

R_BSP_SoftwareDelay(1l, BSP_DELAY UNITS_SECONDS);

R_BSP_SoftwareDelay s#U5 NS H0E BB N P, 28 AN SHCEIRE A BAL, 18
A RS o H AL ISR Z A AAD -

w&Ja, BT RATETCRIIZT R, R aiE s e E —4 while (1) 4.

FAT, 67 AT A2 DL M AT BB 2 hal_entry.c S RS2 2 )5, Bk /7~
TODO: add your own code here */47. X T HIHA &AM FSP AC B &4 A B AR, 35 1R
FEAAR . R BT B BhIX AR K IR B AT

R01QS0061CC0100 Rev.1.00 Page 16 of 50
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RA2L1/RA2E1 CPK-RA2L1/RA2E1 1 &N

extern bsp leds t g bsp leds;
bsp leds t Leds = g bsp_leds;

while (1)
{
g_ioport.p_api->pinWrite(&g_ioport_ctrl,
Leds.p_leds[BSP_LED LED1],
BSP_I10_LEVEL_LOW);

R _BSP_SoftwareDelay (1, BSP_DELAY_ UNITS_SECONDS);

g_ioport.p_api->pinWrite(&g_ioport _ctrl,
Leds.p_leds[BSP_LED LED1],
BSP_I10_LEVEL_HIGH);

R_BSP_SoftwareDelay(1l, BSP_DELAY UNITS_SECONDS);
3

Ui 5 ARSI, WHA AT LU e? studio I E B ERIIRE. HF&FH% T <Ctrl>-<Space>, FHIl—NE M,
BRI ET R AN RS . R AT A% EH, B2 EEARIE .

& [MyBlinkyProject] FSP Configuration L€l *hal_entry.c
8 R AR R R R KRR KRR R KA R KA KR KRR K o
9 = /** main() is generated by the RA Configuration editor and is used to
18 * generate threads if an RTOS is used. This function
* is called by main() when no RTOS is used.
e Ty

“void hal_entry(void) {

extern bsp_leds_t g_bsp_leds;
bsp_leds_t Leds = g_bsp_leds;

while (1)
{

}

g_ioport.p_api- >|

© close : fsp_err_t (*)(void * const) @
© open : fsp_err_t (*)(void * const, const st_ioport_cfg *)

= #if BSP_TZ_SECURE_BUILD ; ) ) ) .
o pinCfg : fsp_err_t (*)(void * const, enum e_bsp_io_port_pin_t, unsign

/* Enter non-secure ¢
R_BSP_NonSecureEnter( © pinEthernetModeCfg : fsp_err_t (*)(void * const, enum e_ioport_eth_

#endif © pinkventinputRead : fsp_err_t (*)(void * const, enum e_bsp_io_port_¢
} © pinEventOutputWrite : fsp_err_t (*)(void * const, enum e_bsp_ic_por.
© pinRead : fsp_err t (*)(void * const, enum e_bsp_io_port_pin t, enurr
@® * This function is calle © pinWrite ;fsp_err_t (*)(void * const, enum e_bsp_io_port_pin_t, enum e_bsp_io_level) |
35 =void R_BSP_WarmStart(bsp_ © pinsCfg: l’sp,en,t (*)ivoid * const, const st_ioport_cfg *)
36 e if (BSP_WARM_START_RE © portDirectionSet : fsp_err_t (*)(void * const, enum e_bsp_io_port, un
37 ©#if BSP_FEATURE_FLASH_LP_ © portEventinputRead : fsp_err_t (*)(void * const, enum e_bsp_io_port, ¥
38 < >
39 /* FEnable reading Press 'Ctrl+Space’ to show Template Proposals ¥
< >

& 3-9: AZEMEH HIET <Ctrl>-<Space> $Hi% €2 studio FIARAGHM TR
BTN, B MNEHAKT R “Developer Assistance” (JF & A R#ER) . ATLLM “Project

Explorer” (3 H % a8 thijjaitb T B, A/ FSP BLE #SACE 7 Wi H R 2 5, T HEEN
TEPGE T RN R AR At S 4% . B1J7 19 “Developer Assistance” (JF & A B #5B)) , #4E7E “Project

Explorer” (IiHBIFE ) hRFmE, WTAMME R, SRTRE, #—DRIN, HIEE DR
B S APL. SEPREAE I APL, SRJERERTZ AP IR I8R5 S AEH

R01QS0061CC0100 Rev.1.00 Page 17 of 50
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RA2L1/RA2E1 CPK-RA2L1/RA2E1 1 &N

PAER B AT B4 1 Bl AR AT 4 AT H 59 hal_entry.c SCfFrb. Dy, JEITIH B src SCAF
Je, RIERGE PRI ICERAE S B A8 T AT T . RIS B O AT AEE, AT DUNA T 9
¥k (www.renesas.com/ra-book) NEEEMIH .

34 4mFFE—/1IHE

AR FRIECE : AR A . B OSSR ITAE R, Sl EMEEs, i
HOERE R A4 8 A (O RE L8004, BIUnpEsh eIt . X AR IR 5, (A3 RN A AT &
FEo KA B A S P BR BT RRLSE R, TR gttt AT MRS RN I RARS $AT 1 2
B2, ERBLERITERRREFRE RAERECIIEHE ST
k)

XTI, ATOCRT A E (RREARCE) « EHPFEUH, Bl Bf “build” (%
PR H, I RRBERIRG . W VIR, IR LL O ANVHHERT 0 AN AR, W SRR S RN
R, MRS, fFaife a2 S IEMMA 7AW WERRIEHRAITA A, 3N A% .
TR R A E A AR, S TG RS R R B S S HE AR g AR B 1 (IR g

TERFmERINE, 2084t CPK_RA2EL_ExampleProject.elf, 5 Z0 H Fa B FI3S, RI5A
feiz AT A% ek
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RA2L1/RA2E1 CPK-RA2L1/RA2E1 1 &N
3.5 TEMELE— B

TRV (CPK) _ESERREITREF . BUE 2R PP BOE L E] Windows® TARSE: K A BEAR il B
{1 USB £k 41 micro-B dmfli APPSR 1) USB i ilim 1 J11, K 51—l A PC L2 s 1. POWER
LED M gi5%, FomHBRIR @A . Windows #1E RS RE2 Ton— DXHEHE,  fi57m IEAE %% J-Link® A i
A IIREIREF, MR B ah5E . BhAh, R RES Bl A H, GRS R I-Link® JHild% . sRAIE
WA VFEAT B SE T

TH:
BERRILT, LASLAE—MERIE. #d “Debug” GAWD % & ¥ BHhmAEk, REMT

hHRHEF kS “Debug Configurations” CHIRELE)

EHBME O F, REER “Renesas GDB Hardware Debugging” (ki GDB BEFR) T
f') CPK_RAZ2E1_BlinkyProject Debug_Flat. 15 HECE %% C&#t 47 7T BB E, FIJoH s
MR BT E . RFEAGE A FAK “Debug” GRRD o EEIESEZhEREE, BRI T
#| CPK L) RA2E1 MCU, i a2 5 2 P1#: 2] “Debug Perspective”  CEGEMLED . iEE#E
“Switch” (1J)#:) . “Debug Perspective” CHEEMED K4THF, I HETFIHEEG R BN D
s, BV . R EA T B k. FIRH GRS “Debug” G 5 %5 @ A1)83h1H R
o

B eEiEs o x
o, EWHEGES R
o
FeEX BT - ER(N): | CPK_RAZE1 BlinkyProject Debug_Flat |
|E-’\3';3}§3":3 ‘ _ ke Debugger| B Startup | [ 235(C) | Bo 8
C/C++ Remote Application HEP):
C/C++ RIFRS :
5 EASE Script |CPK RA2E1_BlinkyProject HE)..
GDB Hardware Debugging CfC++ BF:
GDB OpenOCD Debugging | Debug/CPK_RAZE1_BlinkyProject.elf
[£7 GDB Simulator Debugging (RH850)
¥ Java Applet EE(V).. FEME (H)... HEE(R)...
[T Java RIFETERT Build (if required) before launching
w [t7 Renesas GDB Hardware Debugging ) i ; -
[ CPK_RAZE1 BlinkyProject Debug_Flat Build Configuration;  Use Active i
[E7 Renesas Simulator Debugging (RX, RL78) O Enable auto build () Disable auto build
=i
aETE @ FRT=EEE E=TrsEeE.
L, T2 Java MIFEER
HESENR 3R, SRR - -
- 22
. - - [T
& 3-10: #%&F MyBlinkyProject Debug_flat J5, T&EFEHABERT & _ EBHTEMAE K
R01QS0061CC0100 Rev.1.00 Page 19 of 50
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RA2L1/RA2E1

CPK-RA2L1/RA2EL i EHRNIT]

AT

#i “Resume”

(RED #4l I», F— M mainO FiEH hal_entry() WALE.

DR Z AR, FEFP R AR SEAT, BRI LEDL (Z06) K4 TN 1 AP 8] 18] B% A 45 .

WEG R

WR—VIER, Bd 3R B “Suspend”
B TEgRIRAALEI, BUS SO hal_entry.c MIETR, S8 AR AL E b D S BAER A —47: 18
HELSE A, %% “Runtoline” GBITEIRENT) « PATHIKE, KRG RTAEIE, RERE—
7 7 NHEMEERRIIE . BRERFIHE leds gk, KL

void hal_entry(void)

: add your own code here */

extern bsp_leds_t g_bsp_le’

bsp_leds_t leds = g bsp le
while (1)
g ioport.p_api->pinkri
R_BSP_SoftwareDelay(1,
g ioport.p_api->pinkri
R_BSP_SoftwareDelay(1,
1
#if BSP_TZ SECURE BUILD
/* Enter non-secure code ¥
R_BSP_NonSecureEnter();

#endif
}

This function is called at
void R_BSP_WarmStart(bsp_warm_

if (BSP_WARM START RESET =

i
#if RSP FFATIRF FIASH | P VFRST
Register 3! @58 @ Smart Br G

“Project Debug Flat [Renesas GDB Hz
“A2E1A9, ARM Target

- endian : little
swer from emulator : OFF
“onnection

1e connected device ID (device
“onnection

1 status - OK
1 status - OK
1

select, writing to address @x@@

g to address @x@0808498 with d -
! 'S

3
xy

[+]

int set at address @xSdc

&a— SR “Terminate”

— =
ISE |

2y

Undo
Revert File

Save

Open Declaration
Open Type Hierarchy
Open Call Hierarchy
Quick Outline

Quick Type Hierarchy
Explore Macro Expansion
Toggle Source/Header
Open With

Show In

Cut

Copy

Paste.

Quick Fix

Source

Refactor

Declarations
References

Search Text

Build Selected File(s)
Clean Selected File(s)
Resource Configurations

Step Into Selection

=] Runto Line

Move to Line

Resume at Line

Add Watch Expression..
Run As

() A0, R IESATRE P EA & IR R 1

o | RTE, USRI MR B PRECAITH B, SR 2
Ctrl+§ i}—ﬁ_t)zﬁiﬁ o

3
R “*Variables * ® Breakpoints ® Modules ‘s Project Explorer “ Expressions =t
Ctrl+Alt+H
Ctrl+0 MName Type Value Name : *p_leds
Ctrl+T v ®leds bsp_leds_t {.} Details:1039
Cerl+# vrled_count  uint16_t <optimized out> geﬂ_'u‘l} : i:;g
Curl+Tab v ®p leds const uint16.t*  Ox11a0 <g_bsp_prv_leds> H:i?gidéf
’ #*p leds  const uint16_t 1039 s
Alt+Shift+ W » Binary:leeeeee1lll
Guls Octal:e2e17
Ctrl+C
Ctrl+V
Ctrl+1
Alt+Shift+§ >
5
»
=N “« H ” =R
L E3-11: BFERRHMETLIE “Variables” (&) MEH
¥

Ctrl+Alt+Shift+B
Ctrl +Alt+Shift+C

Crl+F5

Ctrl+R

(Z1b) %4

BOLFERE T RA S FIRP I DM EF!

HATIRE

» GRS, DUEIERE R 3T - (=)

= T ACE AR AR HT I E PR PR SO B E
= FSPECEA SCVFMAE N 15 T B A - AR AL FE B FSP RIS AT 3054
= RARELSRRB AR LT LR, Exashtld, RRERET.

SEHLFT 5 DI REAX 75 ZAR D A ARBSAT

R01QS0061CC0100 Rev.1.00
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RA2L1/RA2E1 CPK-RA2L1/RA2E1 1 &N
4. {FRAEMFRMERS

AENEIET G RAMCU EEalZiEY FiZ=4T o /8 F e E RS Fifk.
TAGTEAR 2 h 22 B DL R 25

s HAREE. (ESEMAT, CLEIAER e,
= WfAI{E e studio R FE F IS IR FEFE 5 5.
= WA YE RTOS & Nl #2401 # H P LED HPIRES .

E—E ) AR T RA RAH A HL (MCU) RIERCE S AF (FSP) MR K—3#5r. fEAF
T, KA FreeRTOS™ SCif#E RGNS AR, P ZRE ] LED IR MG 5B 5%
HFED . Rk B AR B S Pr AR 2L IR,

FATRMRITIR QI e BT H , PRI REEEA AT 2 AT SE58, AR

4.1 k12, (ES=MRT

FERATSEFRRNIEAT I ZR 2] 20T, 75 E o SCRAEAR TN —F b — 2R3, DU R IATTRES ik Bt

Ho

B, WEESORE AR . WEREESIBT RS BARETA, AREAEEEE - MES. A
de NEEE B AR AR S S 4 R S8 (RTOS) I, 8 AL RIS AT B RHIRR FeRe 95 20 A TUAN BT
IS A B, MR HE F AR R P — DT . XN BN R . — DS HTE P ] IAEAE 2 A
LR, (HRAEARMZER AR RA — ML TWENIRE, Fy RA R5I AP st R SRiEd
H O], WR R E 22 LR, WATBCR I E T MCU % al. SANEREE I Bea e d CxS
TR AR A AR, IF AT BT ARBPRE, Bliniaqr. mtes. PHIESRE{E. /£ FreeRTOS™
o, ATLLE A eTaskGetState (AP RECK A M ELREHPIRE . LARRME 640, [F2ain a3
SRS R A BRI A e A B X RS .

fE 5S8R RTOS R, WA TEmMEFMAREFD (D AH —EHH 2D . EHESERFNA
MEFEELRE, BERFMRAEIRAGESE. MRKA RTOS, 7 ZA WAL AR AL & sl @A R AT
RS AEFE (ISR) HHIZEANERAE, X SAEH 2K — Bnf Ta) y BHZE A b . (145 5 BT RodBR H ISR JF
R AFHEIR B R R

FreeRTOS 2t HUE S &M _HlE S E. RE _HESEH TOCRAM/ME (0OF D MAEEEs
SEIUAT 5% 2 1] el W S5 4E 95 2 T R2E, (HR TR S BT R 0 M - /L FSP AC & & h Bl (5
TR R MR BRAMEN 256, T SCRER T A BT R AR MR A

MBS EHA PR EAEENE: xSemaphoreTake() CHE{E S & 1)
xSemaphoreGive() CKEESEIEN 1  XWADREAEWMIER: —Fo2 0] DU RS F2 5 P56 1# H
(xSemaphoreTakeFromI SR #1 xSemaphoreGiveFromThread()) #ER, H—F N2 EikAT
DAITELRFE M IEH B R SRR e

BATTRET R ARG — NARE RS, REEARZG IR AEABAS], TSR HoCsl
FLRENIE(E ) F BT, B RVEARS Z R EH W 54 % 2 M RO B TH SRS DI — 2% 802 4604
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RA2L1/RA2E1 CPK-RA2L1/RA2E1 1 &N

Bo Bl (BATBLRAR A E RS XIS S EHBISI, /Y, e B ARG M. BB
WETISIRARRE, B0 CERRAGERIIT ko HSCR B8 S AT T T 46 M B -

FRVFIHE BN AT BTl FSP LB #8462 BRIATUR/N A 4 A7, BRIAAFIKE GRIRBAIH
AIAEREIIED N 200 BT WHI R /NL A . FreeRTOS T IBAFIBOA A BRI HE— AR 1) /& R 45 b ] )
PIfEE . 8 xQueueSend () K B BNFH, FHilEid xQueueReceive () MBAFIH i HUH
B S5ESEF, RGP —FaT LR ERSCRA, 55—l LU ISR P A .

4.2 £ A e2 studio 1¥Z&FER M2 FreeRTOS

B F RIS LT CPK-RAZEL FEA L. S5V, JRAT 45 FE B AR R 7 P F AL S 1611 PR e A
e, IR B LED (ORAHEAT R NS E bR, JRATHHER FreeRTOS, 1ML ELIF#E
RRNHEAT, SRS B R TR

FPRAHBHEE RO E I HIE. Ek, #3 “File — New — “Renesas RA C/C++
Project” 7 (3fF — #iE — Renesas C/C++ IiH) . i “Next” (TF—3) HAE LI A LA H
2%, i CPK_RA2E1_RtosProject. Ff/Hidi “Next” (F—#) o M/ 5] “Device and Tools
Selection” (ZfFAMLHIER) &WH. B, EHF—DHEBKR. EF CPK-RA2EL JRANM & E N
R7FA2E1A92DFM (IR ARSIH) « &E THEE: ENE/RHAN GCC Arm® Embedded. Hifi “Next” K
—) YRELERAE.

TE4ET BRI BE R, ATRAYESE TrustZone® 5% 4 f1dE 4 4: TrustZone 1l H 2 (M 3HATERE . (RFF
“Flat (Non-TrustZone) Project” (JFik (3E TrustZone) WiH) 4bTikHviRZs, REHTE “Next” (F—
#) o BEEPHBL “Build Artifact and RTOS Selection” (% T{:F1 RTOS #%&#) & 1. RFEFFEREAL, H
£ “Build Artifact Selection” (## TAFk#) Tk “Executable” C(A[HATICH) , 1
“RTOS Selection” (RTOS i&#%) Fik#t FreeRTOS. i “Next” (F—%) , HE| T84 N
“Project Template Selection” (I H MG EE) KIFERE. fEML, & “FreeRTOS - Minimal - Static
Allocation” (FreeRTOS - f/Mb — B &) »

Threads &1 New Thread = Ba, Wi “Finish”  (SER0 , FERCE &% 4 R
H o, e? studio H5if a2 V)2 “FSP
v & HAL/Comman Configuration” (FSP L&) ZEME. FWEH I
@ g loport 1/O Port (r_iopor) . PR “Stacks” (ME) TR, BATIEAFLE

4F FreeRTOS Port freert rt =
4% Free ort (rm_freertos_port) “Threads” (4F2) k% 55 “HAL/Common”

(HALZEH)) RN %H, HPad 110 i

_ WAL . P AR “New Thread”  (HiZk
Ba1 LPSPRERUIMIE, RRLA-TER.  w) min (52 0E 41 AR |

B “New Thread” CGHr&RfE) #4l, BB —LE
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DTE, 7E “Properties” (@) WP HEESCHLREMENE: K “Symbol” (F55) HizN
led_thread, ¥ “Name” (4#) HE#n4s N LED Thread. HAtJEME{RFFERINE . 7£ “LED Thread Stack”
(LED Zf2HE)  Zitgrh, i “New Stack” Cprékfs) 4241 E4x, i%+#% “Driver = Input = External IRQ
Driveronr_icu” (IXshFEF — # N — r_icu B4 IRQ WshfE ) (S K 4-2) .

LED Thread Stacks =y
Analog »
B Add stacks to the selected thread by using the 'Ne Artificial Intelligence > brby
¥ pasting here from the clipboard. Audio 5
Bootloader >
CapTouch »
Connectivity ¥ o [
Dsp » el
Input > < External IRQ (r_icu) E
Monitaring » & Key Matrix (r_kint) n
]|
Motor ¥ ) g
Networking » ras
=
Power » vz —p [
RTOS > i =» %
»
Security -
Sensor ¥ o f— [
Storage b
System »
Timers >
Transfer »
4" Search..

B 4-2: HFINFRIHEFRAFTEDIILT BAF

UEERAE R AR R W NIRRT . B E T IKBIFE T “Properties” (&) -
T, WEMLR “Channel” GEIE) 43, FN S1FTIESIHERER] IRQO3. T AHE M JF K, K 42 PR T
A g_external_irq03 B A& 5 XK AT Ae] 4 F5K

AW ECIES 2, JaShIIE FSP AN e VR . ] DUEFAEMTIAB L 560, (BT IR fdy i
B L 2, PUONBIMEAER R RSH, MR BRIt e, ER, ket 3 &R B0
SEI 4 (systick) TR EH 17, PR AS LA FLA A S

LED Thread Stacks ¢INew Stack > ==Extend Stack > ®|Remove

" g_external_irq0
External IRQ Driver on
 ricu

B 4-3: HTRMKEFRSLBSIEFREIRLS], REedH—A FSP BH 45 H
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¥ “Trigger” (filk43) M “Rising” (bFb) BECH “Falling”  CFBE) DB EAE, K
“Digital Filtering” (¥t7 ) M “Disabled” (4H) H%A “Enabled” (EH) . %K “Digital
Filtering Sample Clock” (BFuf RFEI 1) B A PCLK / 64, iXHA BT £+, &5, H
external_irq03_callback ##t Callback 47+ ) NULL. k4% T S1 #a A ek 2. 7R a5 6 b H F2 5
I, FRATPE A U R AR GRS . B 4-4 g5 T B E

=03 &

v Common
Parameter Checking Default (B5P)

v Module g_external_irq03 External IRQ (r_icu)
MName g_external_irq03
Channel 3
Trigger Falling
Digital Filtering Enabled
Digital Filtering Sample Clock (Only valid when Digital Filtering is Enabled) PCLK /64
Callback external_irq03_callback
Pin Interrupt Priority Priority 2

w Pins
IRQ03 POO4

B 4-4. MARFITRN IRQ BINEF KB
WAE, RBEPATIVNPIR, IR gmEM N8P . T2 RBIES 5.

NIk, i5fE “LED Thread Objects” (LED ZFEXI %) s i “New Object” GHixf %) #%4. W
BEINCAZMER, M2 “HAL/Common Objects” (HALABHIX %) g, NZHER “Threads” (£
) EA&H “LED Thread” (LED £F%) , BEEDK BoRLE . BIn—A Zdw/i552, BRITHELE T
A E A LED 264, #55&EM “Symbol” (£55) EHEEMNCHN g_s1_semaphore, ¥ “Memory
Allocation” (FEff#esrHl) {REE N “Static” GH#&) . BIfE, FSP ECEETTY “Stacks” (M) HEI-RHI4H
RN T & 4-5,

Stacks Configuration

Threads & | Mew Thread | Remaove |— & | Mew Stack =
LED Thread Stacks

hd gfé HAL/Common
4 g_ioport IO Port (r_ioport)
49 FreeRTOS Port (rm_freertos_port) & g_external_quSl
v LED Thread External IRQ (r_icu)

& g_external_irg03 External IRQ (r_icu) ®

Objects %] New Object = # | Remove

@ g_s1_semaphore Binary Semaphore

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

I._ @5 @ Smart Browser B %14 (35 Pin Conflicts 4" 185

g_s1 _semaphore Binary Semaphore

Settings Btz &
Symbal g_s1_semaphare
Memory Allocation Static

B 4-5: XRININ LED LBEANESHE/E “Stacks” () EIFI 2SI
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FSP fit & 2% P (8 a — D 0K S1 &R 110 5] IBCE N IRQO3 N . Mk, iHHIEICE %+ 1 “Pins”
(B &+, BIF “Ports —P0O” (il — P0O) , #RJFiEF PO04. £ CPK-RA2L1/RA2EL ¥¥fhitR I,
XSt S1ERRN I . EA MK “Pin Configuration” (51 HIBCE) &, NIHIEE A5 S # SWL, FEHff
HAh B S5 4-6 PRI EAMR . B, RERNMIZONEER THRSRE. WK, EHMIAE,
T, AN E A pe 5 BRI PO04, XPEE A 313 5| A B i EITRS%.

Pin Selection = [# = |% Pin Configuration
|Tje'pe flter text | MName Value Link
v v Ports - Symbalic Name SWi1
v ¢ PO Comment
+ POGD Mode IRQ mode
v POO Pull up MNaone
- P02 IRQ IRQO3
 POO3 v Input/Output
~ P004 POO4 + IRQ0_IRQO3 =]
PO10
PO11 Madule name: POO4
¥ PO12 Port Capabilities: ADCO: ANOD4
¥ PO13 CTSUD: TS25
PO14 ICUG: IRGO3
nNnic N

Pin Function | Pin Number

B 4-6: MCA IRQO3 IEFAACE T 3 O P004

SERUL RS, BISER TECESR TR E . "L, AE ARG “Generate Project Content”
CERITH NZSD ERR LB L ZE RSO SO Ie R .

i BT (iR E — U S5 2 IRInIaa L Teds SR ApT /R IARRS, %S JLATAISR I LED JF S 5
&, NESIER R ERE S BRI R WTUEARTREEE SR,

T BRATIEEMEH LED 28 A4 B A e LED HPIRAS, PRI A IR 75 Z0 A S AR 7R I 2]
led_thread_entry.c (. 7E “Project Explorer” (I H IR E EEAR) HHO0eh SCI 44 ATE G s ol 4T
Tro WK SR, RIS, ARG EIT sre Hat. 54 3 s g —FE, N LED iingstgik it
WIEHEATYIG . TEE XH ' LED (ZL8) Fri& 110 5l BFm 5 — M. KHdaa R led_level. %
AR HEERA foport_level t, F:HR#I%) I0PORT _LEVEL HIGH (7 CPK-
RA2L1I/RA2EL L, “m” HSFXRT “HFR” ) .

TR RITIPIE R FERZ IR E S1 1 IRQO3. Jyitt, 1M IRQ FSP JXahHE 7 T I AL RE LI fE -
SERUR, WIEEAEI SE R

g_external_irq03.p_api->open(g_external_irq03.p_ctrl,
g_external _irq03.p_cfg);
g_external _irg03.p_api->enable(g_external _irg03.p_ctrl);
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£ while(l) 1EANES, FERN—8IEAFEME vTaskDelay (1) ; &), Sofl 0%
led_level WESAMHF LED (L) [ 110 51 B H w478, A5 PATH SGE A V1% 5] I H P .
BIVR O VERT LR — A, EATSEEL, BB 3 Mgk & B AR LRI, AL e? studio FIE
REFMIhEE, BEoIRAHRRH !

While(1) BHHHHRE —FiEAZHH xSemaphoreTake (), {5 5 &b &
POrtMAX DELAY 1E NS, Ja—SHckifa RTOS LRI #5425, ERIM IRQO3 ik 25 8 /5 1
W EE B R RS S oA k.

B E EPAT AR RN B R A & o ZREN R AR, BN B AR RS R T B B R SO AT .
5 MR BT R “Project Explorer” (I H ®IREFEEE) 91 “Developer Assistance —
LED Thread — g_external_irq03 External IRQ Driver on r_icu” (JF& A R#B) — LED £ — r_icu -
g_external_irq03 1 IRQ JXENFEFF) , SR 544 Fir H WA 2 A R 1 [m 3 o 80E SCHB B 5 ST A o

void external irq03_callback(external irg_callback args t *p_args);
FEIRIE R HA AL AT AR

FSP_PARAMETER_NOT_USED(p_args);
xSemaphoreGiveFromlSR(g_s1 semaphore, NULL);

BATH S Mg PR LA BRI S5 p_args, Mg G &k B s, s AT R g
TAERRIRAE T 1540 S1 R E S & . EE, LAUEH give RIp BT W IRAFRAS, KA I ps B0 A A A7
ISR ) EFXXW. AR - /NEH2 “pxHigherPriorityTaskWoken., R afefs — Ak ANMME
%W TE 5 ERAHEHERZESELATHIRE, FHEHP—MES RS m T K AE W ST I 4E
%%, M EEARH xSemaphoreGiveFromI SR() J538 N true. EXFMHAL R, MNAEIRH W2 5 AT
R HTERRAT R, B HAMES G T E SR, Rk DU I S 30 E S NULL.

SR AERIERE )G, Hdr “Build” (i) EFr ( “4E77 ), WIFTH. WRMFEEERR, 1§
RIEFEE, 5B “Problems”  CJRIE) FLIE A R 1 2 B 28 I B 52 0] L

WERIH gL, &R “Debug” G EFRZ5 R/ Sk, £+#% “Debug Configurations” (i
BlE) , RJ5/EIT “Renesas GDB Hardware Debugging” (Hii® GDB fififFifi) . % MyRtosProject
Debug_Flat, i#H ATHIEEHK AR, REHE “Debug” CARK) . XFEMEREshARKE. WREFEEL
PR R, ERBEE 3 HmA MM 5. WK E3NIFEITE, HBili “Resume”  (RE)D Wik, IAERETIE
FEAT, BERIE T CPK B S1 W, HIF LEDL (ZL(8) #ERRIPIHRAS.

e me AESERRN A, BT ERR A LA R TR IEWRIEAT . O TISREMETRE L, AoRflhfs iy
W o
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#include “led_thread.h”

void led_thread entry(void *pvParameters)

{
FSP_PARAMETER_NOT_USED (pvParameters);

extern bsp leds_t g bsp leds;
bsp leds_t Leds = g bsp leds;

uint8 t led level = BSP_I0 LEVEL HIGH;

g_external_irg03.p_api->open(g_external _irq03.p_ctrl,
g_external _irq03.p_cfg);
g_external _irgq03.p_api->enable(g_external _irg03.p_ctrl);

while (1)

{
g_ioport.p_api->pinWrite(&g_ioport_ctrl,
Leds.p_leds[BSP_LED LED1],led_level);

if (led_level == BSP_I0_LEVEL_HIGH)

! led_level = BSP_I0_LEVEL_LOW;

}

else

{

led_level = BSP_IO_LEVEL_HIGH;

}

xSemaphoreTake(g_s1 semaphore, portMAX DELAY);
}
}

/* callback function for the SW1 push button; sets the semaphore */
void external_irq03_callback(external _irg_callback _args t * p_args)
{
FSP_PARAMETER_NOT_USED(p_args);
xSemaphoreGiveFromlSR(g_s1_semaphore, NULL);

}

—+=
T

=
& ORI SE A LR |
AREEE
= B AR APl R BURFAER] FSP SRR AL

= FSPRAEERZ USRI AR TE R I N -
= &/ FreeRTOS™ +7pfij 1, [A0Y FSP BCE ML M AR B, AINLREM(E 58 M LEN .
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5. £ “Renesas QE” FREUMIRIREB KT

A LA B PR B DL T A

= WA RA PR KRS AR “ RIGECE SRR B a4 CapTouch iE47 AR FE A% bt i s
e
= nfal{# i Renesas QE for Capacitive Touch T F. 5¢ 424 () Tuning 3% .

FEARF Sy, FATEAEHERGE RA Pz f) 2511 “Renesas QE” T H., 7% Fidfiggns, 6
JULED1 (£0f8) A1 LED2 (Bifh) MIAFDIRAE. #% F BTN1 W, LEDL (Z0f) ; #% K BTN2K, LED2 (¥
) ; $%F BTN3 I, LEDL (£0f%) A1 LED2 (¥f) [EINf .

%35 H X B E Renesas QE KB AT 5E i, F27 5 R  7e U A g A2 TAE . FEPAT 1248 > P i)
RATAESSIS, AT A S Renesas QE 45 Hl M S AR . HEAT A% 8 I Tunning FEH 7 (. 1% B 75 2
FREEMZ, fH FSP3.5.0 [MEHL T, FHZ{#H QE for Capacitive Touch 3.0.2, fnfafed5 b TH, 1S ML
N

https://www.renesas.com/jp/zh/document/rin/ge-capacitive-touch-v302-release-note

51 f£M FSPECERKRE CTSU inO

N RAESE R B IR GRS R 51 e? studio, 15 FXFT I IREIEE AN HTH . B B ATAILERIZ A 5EE
RA BIAHRAIR, X ESAFEREANPIR, oYK & ERAT TS EEZ AT S h Aot A 4. K
T H 7 4 v CPK_RA2E1_CTUSProject, #£#E N\ “Device and Tools Selection ” (#3441 T Hik£) %t
J&, P CPK-RA2EL fE R HLEEHL, FRATTRE FRAE A VFAS R IEAT 256 . 7E “Project Type Selection ” (i H
RS TUH, Hiff “Flat (Non-TrustZone) Project ” (&% (F TrustZone) TiH) 4T /8 AIRAS, FHf
f# “RTOS Selection ” (RTOS ##%) N “No RTOS” (JE RTOS) %4 H ik, &J5, 7£ “Project
Template Selection ” (I B AL S) T Lik#t “Bare Metal — Minimal ”  (##4L — &/MbE) , 25 s
“Finish 7 (50 »

D HEESR OO H I R/R FSPICESR G, B2 “Pins” (5D ELI-RIFFTH  “Peripherals ”
UME® ) &H. HEAEEEE S, BshF “nput: CTSU”  GdiA: CTSU) . fTJFECE I
CTSUO WiF s

iz SEEE i= ¥ = /% Pin Configuration
|Type filter text | Name Value Lock  Link
v « Peripherals = TS22 None
Analog:ACMP T523 MNone
+ AnalogiADC T524 MNone
¢ Analog:ANALOG TS25 Nane
+ Connectivity:11C T526-CFC MNone
¥ Connectivity:5C| T827-CFC Nane i
Connectivity:5P1 TS28-CFC « PO15 @ =
v ¢ InputCTSU TS30-CFC MNane
¥ CTSUD TS31-CFC None
+ InputICU Ts32-CFC ¥ P012 11:‘ =)
Input:KINT Ts33-CFC ¥ PO13 & =)
Monitoring:CAC T534-CFC MNone
System:CGC
o Module name:  CTSUO
¥ System:DEBUG
+ Systern:SYSTEM v
Pin Function | Pin Number
summary  BSP |Clocks | Pins | Interrupts | Event Links | Stacks Components
R01QS0061CC0100 Rev.1.00 Page 28 of 50
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RIG, 3| “Stacks 7 (HE) kTR, EAE, RATFFERIMAH T EEI MBI, £
“HAL/Common Stacks 7 (HAL/EHHER) Fts b, Hidi “New Stack 7 CGEriE) , #)5ik#E “CapTouch
- Touch (rm_touch)” .

HAL/Commeon Stacks & Mo Charls

Analog

Artificial Intelligence
Audio

@ g ioport I/O Port
(r_ioport)

Bootloader

CapTouch

Connectivity

Dsp

Input

@

& CTSU (r_ctsu)
%4  Touch (rm_touch)

Meanitoring
Motor
MNetworking
Power
Security
Sensor
Storage
System

Timers

B T T IR RV R

Transfer

4" Search..

B 5-1: BE%E CTSU HIRSERF

Fdi IS FEF “CTSU (r_ctsu) 7, SRJGTE “Property ” (J&PE) I N “Support for using
(ZFF#EH DTC) TUE#: “Enabled ” (JHH) -

CTSU Driver on r_ctsu

DTC”

Property Value
w Common
Parameter Checking Default (BSP)
Support for using DTC Enabled @
Interrupt priority level Pricrity 2
v Module g_ctsul CTSU Driver on r_ctsu
General
Scan Start Trigger Software

ks “Add DTC Driver 7 (i3l DTC BRsIFEF) HEFF NP2 B B, & H A& AU

DTC &5 KSR T IS N B A HE AR L B .
E’;E' g_ctsul CTSU Driver on r_ctsu

®

& Add SCIUART L
for monitor of €

% Add DTC Driver for
Transmission
[Recommendad bt

& Add OTC Driver for

Reception
[Rermmmmmanderd bt

optional] Mew » 4 Transfer Driver on r_dtc
| | ]
SR, HERRRLN TR R
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HAL/Common Stacks

3
# g ioport 1/O Port # TOUCH Driver on rm_touch
Driver on r_ioport
@ @
A
I I
# CTSU Driver on r_ctsu %7 Add SCI UART Driver
for monitor of QE
®
Y
I I
# g transfer0 Transfer & g transferl Transfer
Driver on r_dtc CTSU Driver on r_dic CTSU
WRITE (Write request READ (Measurement
(1) interrupt) (1) data transfer request

2, SR T LIE FSP ML E SR BT E . (R E, Ra Rt RsA LA “Generate
Project Content” (AERIIH WA %4, VARBCCHIFGIEFRRRE. &5, HRYI#E] C/IC++ &
MEFHFAETUE, (ER TR AR BN R,

Summary | BSP | Clocks | Pins | Interrupts | Event Links | Stacks | Components

O =t 18] @2 @ Smart Browser [&3 Pin Conflicts 4 &%=
CDT Build Console [CPK_RA2E1_CTUSProject]

arm—nunejeabi—gcc @"CPK_RAZE1 CTUSProject.elf.in™
'Finished building target: CPK_RA2E1 CTUSProject.elf’

"Invoking: GNU Arm Cross Create Flash Image'
arm-none-eabi-objcopy -0 srec "CPK_RAZE1l_CTUSProject.elf™ “CPK_RA2E1l_CTUSProject.srec”
"Invoking: GNU Arm Cross Print Size'
arm-none-eabi-size --format=berkeley “CPK_RA2E1l_CTUSProject.elf™
text data bss dec hex filename
4aaa 3 1312 5328 14c8 CPK_RAZE1_CTUSProject.elf
"Finished building: CPK_RA2E1_CTUSProject.srec’
"Finished building: CPK_R&EEl_CTUSPrDﬁect.siz'

15:12:38 Build Finished. # errors, 1 warnings. (took 9s5.132ms)
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52 fIZBEAEXMRLE
N R O A S R K R AR A AL RS R R R S AT E R I MCU AR 3
Sl BIAHSEEE . X B, QE for Capacitive Touch RA i1 F 1% B AT B fi 458 LI

7£ e2Studio IDE ', jBil Renesas Views->Renesas QE->CapTouch Main (QE) T /F &M K, A H
fic B 2 A

Renesas Views IZfT(R) &HOW) #EI(H)

c JUIE 2 S TR Ry
Code Generator b
Partner OS b
i Pin Configurator > [€] ge_touch_sample.c {5} [CPK_RA2L1_CTS
Renesas QE ¥ R_BLE Custom Profile RARE (QE)
Smart Configurator > R_BLE Main RA,RE (QE)
Solution Toolkit > R_BLE Parameter RA RE (QE)
Tracing ] R_BLE Script Manager RA,RE (QE)
b= » R_BLE Main (QE)

# Renesas Software Installer R_BLE Parameter (QE)

R_BLE Script Manager (QE)
CapTouch Gesture Maonitor (QE)
CapTouch Board Monitor (QE)
CapTouch Pad Monitor (QE)
CapTouch Main (QE)

CapTouch Multi Status Chart (QE)
CapTouch Parameters (QE)
CapTouch Status Chart (QE)

LCD Main RX (QE)

Display Tuning RX (QE)

TCP Communication Path Info. (QE)
UART Communication Log Check (QE)
UART Settings Check (QE)

USB Descriptors (QE)

USE Setting Registers (QE)

USB State Chart (QE)

USB Simplified Protocol Analysis (QE)

P TOUCIT T Toucny

Objects

feeeewd 8 W DD FFRRRsfesessasess

Measuring Current Consumption (QE)

e2Studio IDE 53T IF— AT T B B 4% -
i,‘JO:E [CPK_RAZE1_CTUSProject] FSP Configuration

Workflow Diagram

1. Preparation 2. Tuning =) 3. Coding 4. Monitoring =
e L)
Prepare 2 project that uses the touch QE will automatically perform tuning Implement a pregram using the touch You can check a behavior of touch
interfaces. processing for each touch sensor. interfaces. interfaces and make fine adjustments.
To Select a Project To Connect Target Board To Show Code To Launch Debug lvia Emulator
Select the target project. Connect your target board and PC viz Implement 2 program that pericdically Launch debugging for your target
an emulatar, scans the status of the touch sensor in project and execute the program.

the main{} function

To Start Tuning
Follow instructions in the dialcg.

) ) Show Sample To Connect UART
To Prepare a Conflggratlon Start Tuning Enable a monitering function via serial
Selef_ct or f_raate a touch interface o communication, if you do not use an
configuration. . ator.
[JEnable advanced tuning emulator.

Eaud rate 115200
To Qutput Parameter Files

Qutput parameter files from a tuning

Auto
Maodify Configuration results Port v

= = Connect
Output Parameter Files

[ 5pecify an output folder
To Enable Monitoring

Show menitoring views and enable 2
monitering function.

[JUse an external trigger
[JUse diagnostic code

Use APl compatibility mod Show Views

7£ CapTouch Main / Sensor Tuner RA (QE) f&#&H, il T hrik iR HHig
CPK_RA2E1_CTSUProject 5l H RiEFE N B L A I, W Fps:
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RA2L1/RA2E1

CPK-RA2L1/RA2EL i EHRNIT]

‘. CapTouch Main (QE) X [FEEN(e:ld:Y
Workflow Diagram

1. Preparation —

Prepare a project that uses the touch
interfaces.

To Select a Project
Select the target project.

CPK_RAZE1_CTUSProject

To Prepare a Configuration
Select or create 3 touch interface
configuration.

Modify Configuration

LR, R TR N RS IFILSE “Create a new configuration 7 (GIEEHTECE ) KGR Al

LW

configuration.

Create a new configuration

Rt

Modify Configurafion

ROARFITIF MBS B 1, S AT B A 5 5 T AR R 3 A

& Create Configuration of Touch Interfaces

File Name of Touch I/F: |tPKﬁRA2ELCTUSPr0ject

Setup Configuration

Impart / Re-edit

Description: |

Setting

Setup Touch IfF Setup Resistance Value | Clear Assigned TSx

Touch I/F
Capacitance Type
Self Capacitance v

Button
slider (horizontal)
Slider (vertical)
Wheel
Key pad
Touch pad
Shield Pin
TC Pin
Capacitance Sensor
Current Sensor

Diagnosis Pin

Remove Touch I/F

R01QS0061CC0100 Rev.1.00
2021.12.31
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MEATA LS “Button ™ (MDD SEFRIIFR AR SN B EAT L, R 35HIAS NS m A7 . vy B 7 S
A AR

{8) Create Configuration of Touch Interfaces x
File Name of Touch I/F: CPK_RAZE1_CTUSProject Setup Configuration Import / Re-edit
Description:

Touch IfF
Capacitance Type
Buttend0 Self Capacitance v

Slider (horizontal)

Slider (vertical)

Wheel
Key pad
Touch pad
Shield Pin
TC Pin
Capacitance Sensor
Current Sensor
Diagnasis Pin

Remove Touch I/F

Setting
Setup Touch I/F Setup Resistance Value Clear Assigned TSx

€3 There are some problems with setting.

Create ERiE EHH)

I A E AT A AN R TS R E . WINPT =AM )S, 1% ESC BB . EAR R RLT N
Touch IfF

Capacitance Type

Self Capacitance

Button00 Button0l Button02 Button
Slider (horizontal)
J Slider (vertical)
Wheel
Key pad

BER, AR R 74 R RED X M 3CA “There are some problems with setting ” (5 B /7 7E— L&
) .

Setting
Setup Touch I/F Setup Resistance Value Clear Assigned TSx

€3 There are some problems with setting.

33 B A - (AL A 9B BUEAT MCU F 31 . $H (LARSUARE RN T IO4LIE) s om har
i, KT AR B A7 E 1

7% 9 QE W L LR 2 B A2 E_E AR I 40K . SV ANE AT LU BB IR BB, 7 M E A 5
%,
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Y & &

1532 BTN1 1533 BTN2 1528 BTN3

TAE AL RS AR A M) B fph 454308 00 5| 2 RV 738 4%, 75 X Button00, USRS HH B — A XHEHE. SRS,
BT R, E I R R SRR A AR FE TS32 1E N MCU 48838 A Fo g 12428 Ak, AL SR de € — A
R AR, X H, FRATAT AR — T Z A AP B, SR BTNL (LZEDA4 AR, IX S B T BLLETT A N TR
FPREs 5y, 0 HAT A KB AL A AR 7 58 7 (S i 4 AN

& Setup Touch Interface x
J Button(self)
Name By
Touch Sensor Resistance[ohm]
T532 560
RE Elig FEEI(H)

EER, ¥—AE “Smart Configurator Setup 7 (B EERCE) AL B 1L A 20K MCU #4535 51 It 45
ER, HHGA NG, RRIFECHIEREE. AN, MCU f %M IE ok e g b . R AT
TN

BTMN1

T532

PRk, kg T oy T H R R

* Xifi Button01, H4 I —/NXHEHE. Bbi (A N R EUbR, 4% TS33 1E 8 MCU &K 38 /B 45 14 4%
Hl, KA ELN BTN2,

* Xifi Button02, R HIL—ANXIEHE . BEEAEH N R AN AR, 1E$F TS28 14 MCU &3 8% 7 Fo 45 14%4%
Hl, FEK A ELN BTNS,

PEREHES Y “Create 7 (G ,  JFAAE Ml 1 .
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Setup Configuration

Import / Re-edit

Create Cancel

ItT, CapTouch Main /Sensor Tuner (QE) & 1 1% 3= 40 B B b 2 S s B S 10 (1) B 2 DA K FH 7 B g 1)
frth. A EHaShE & AT LA B G HE .
Tuning

Touch I/F Configuration: CPK_RA2E1 CTSUProject

Method Kind Mame Touch Sensor Parasitic
configdl Button(self) BTMN1 TS32
configdl  Button(self) BTN2 TS33
configdl Button(self) BTN3 TS528

WIEERCE S, £ “Project Explorer ” (IiH BJEE B HRERATH G, ¥ EBrREE X Touch
Interface Configuration File (.tifcfg) -
[h| vector data.h
2 src
= Debug
“ = QE-Touch
2 CPK_RA2E1 CTSUProject tifcfg
= ra_dg
[= script

b |
1o¢ configuration.xml

XHEER: —HEE FHH, SRR R A B ST R A S R, AT MBSO
H RSB, M7E®  “Tuning ” G o EIFES, BRIEZER “Tuning 7 GETT FFHH TG S
P B IEHEAT R EAG I B B AP A

X LA O AR DU (R R, DUERARRRR R AE A T 4 8) MCU RAM H137E main() 4L B2l 5
i Run->Debug Configurations...i#47 “Debug Configurations ” ikt &) .
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ews Run Window Help

SRy B TraceX >
Q. Run Ctrl+F11
4&, Debug F11
1 Eo1
i >
Vorkf Run History
Run As >
_1' l Run Configurations... q
T
‘@Fo, Debug History b ng
| ™ Debug As >
fpTo Debug Configurations...
R % External Tools > fru

AR T T — A RHERE.  E M E A& 5K S, 4177 “Renesas GDB Hardware Debugging ”
(Renesas GDB f#Fii8) 4% H i ¥k # CPK_RA2E1_CTSUProject Debug_Flat.
B Java Applet
T lava HEER
~ [c7] Renesas GDB Hardware Debugging
[c7] CPK_RAZE1 CTSUProject Debug Flat
[c7] Renesas Simulator Debugging (RX, RL78)

E “Startup 7 (JEzh) EIF

=Z |35 Debugger _ O 48t(0) | B B
st

BB ER, Zikd “Set breakpoint at: main” (I EMI L) 1 “Resume” (4642 PiANEILHE,
WIRFTR. JE0T Be R ZEAEXEHE F 7] IR BN A BeF BiX L Ik AE

BT
OieEmsitasE ()

M S | main |
b e

Pi#es “Common” CGEHA) #EWRIFMRRE “EEEREN" .
iENF

O EE&Ew1K)
MFZIFERIERE, MESIFFHE.

% “Debugger 7 GRS &I+, #ifk “Debugger hardware ” CGFEE) & J-Link Arm,
“Target Device 7 (H#RX#) & RTFA2E1A9.

== _ B Startup | O 4410 | B- B

Debug hardware: | J-Link ARM v | Target Device: | R7TFA2ETA9
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7t “Debugger ” Cik#%) EIi-Erhik# “Connection Settings ” CGERWE) HHi{# “Interface
Type 7 (¥I2EAD Jy SWD.
= - s O 2520 |80B

Debug hardware: | J-Link ARM ~| Target Device: | RTFAZETA9

GDB Settings Connection Settings Debug Tool Settings

w J-Link
Type USB
J-Link Serial (Auto)
Settings File ${workspace_loc\${ProjMame}f\${LaunchConfighame}.
Script File
Low Power Handling No
Host Name/IP Address[:port number]
v Interface
Type SWD
Speed (kHz) 4000

ik sidi “Apply 7 (RiHID F1 “Close ” (kMDD , DMRMFBCE. XA T B R0 H B E A
WA

53 HAENMITTIE Tuning GAFS)

AR SEBG WG R P TREET H 3 Tuning G B2, 152678 QE for Capacitive Touch RA fiff:
JA3) “Tuning ” C75) [AF, £ e?studio IDE 447 “Tuning ” G5 , /58 “Tuning ” G
oK BT 75 10 S BT B R TR

TR DRAE AT A% IR R N A AT R

B4 E 30 Tuning GRS dF2, 1 CapTouch Main / Sensor Tuner RA (QE) e2studio IDE ]
“Start Tuning 7 (GFE 1) 4.

(2. Tuning ) 3

QE will automatically perform tuning In
processing for each b BNSor. pt
n ug

o

.-'_'\;f)TD Connect Tar
rd and PC in

Connect your targe
via an emulator.

A new firmware version iz available for the connected emulator.
Do you want to update to the latest firmware version 7

MOTE: Updating to the latest firmwware verzion iz gtrongly recommended.
Mew features / improvements may nat be available without a firmware update.

Mo |

Tuning CGEY) [15:8 J5 30 H AR _ERER 235, e studio K Eon—2H 8, F LR 2] R B M
K. & “Remember my decision 7 GiefEFM ke ) BIEHE, Hidi “Switch 7 (UJH) PAgk S FE A
A7 0l B 3 Tuning G 1 QE.
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&' Confirm Perspective Switch

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

" This Debug perspective supports application debugging by providing views for
displaying the debug stack, variables and breakpoints.

Switch to this perspective?

Remember my decision

T

EE: )N ASMPRE, SRE SIS WA E S RXHERE. X2 Tuning G R filb
REUZMULIR. BT LB ZMENR “MBitt 7, BIEfLRES EE R, R A EAR B E&E (1t
9 BTN3. TS28) , K& fli 26 M B TH SO N, 37 PR 9 BRATT LA 5 5/ 48 e JE 8 £ R T 5
Wit & BTt H Tuning GRS B MEARAL & G 5 B e A TR a9 5 1T -

& Automatic Tuning Pracessing X

5/8: QE will now measure touch sensitivity for (BTN3, TS28 @ config01).
In this step please use normal touch pressure on the sensor for once. Press
any key on the PC keyboard to accept the sensitivity measurement.

BTN3, TS28 @ config01: 15653

S

BT BEAEHEMAR (BTN3/TS28) L ey FEH— AR B . 4% PR E BTNL I ER, (f&F
FIBEE A, R A BRI . (R RFI% R I i o v o A L O e AR &, AN — KRN
SN N e N == 2 S8 AP S AN TR o 1

X% BTNL F1 BTN2 B & ghid 2.
& Automatic Tuning Processing >

6/8: QE will now measure touch sensitivity for (BTN, TS32 @ config01).
In this step please use normal touch pressure on the sensor for once. Press
any key on the PC keyboard to accept the sensitivity measurement.

BTN1, TS32 @ config01: 15149

Blie FEEI(H)

SERUR, KA BT s, BARKL T, (EHILEEPFRN %2 F 1000 KEUE 2 T H0r fil 15 R
fEo 3K PRI PR 52 A 75 5 2B R S5 2 X ARG R M
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&) Automatic Tuning Processing bt

The automatic tuning process is now complete. If overflow or warning/errors
are indicated, those sensors can be retried. If there are continued overflows
or warning/errors, please consult the Renesas application notes for
Capacitive Touch for guidance.

Select the target Method  Kind Mame Touch Sensor Thresheld Overflow Warning / Error
|:| config0l Button BTN1 TsS32 1357
O configdl Button BTN2 TS33 1404
|:| config01 Button BTN3 TS28 1299
< >

Fetry | Continue the Tuning Process

B

R 1E Tuning G EREFERESULE] “ ZFAE < 10pF” (%t . SRR AEXFIEN, kT
e HARE I B o B A2 BT Tuning G 12463 . BVERNZ, ZE CTSU/CTSUZ IP SEf
PERE, Z/FHE 10pF MM E A . KT 10pF 5782 S HOZALRAEIE b 10 s BU.

HLli X IEHER ) “Continue the Tuning Process ” (4k4L1HT) %41, X FBH Tuning CR7 I fEFF
S5 HER ERERSIE R E R . BN %I [EF] e? studio IDE FFERILK CapTouch Main (QE) RA Fiifi

LUIIIIHUI (BN My L

figl1 Button E

Continue the Tuning Process

Tuning G SE5ERUE, 1L CapTouch Main (QE) AIBRAKLE . X HL Bt 1 J2 i B A% R 2%
Tuning G g5, ENH P HAER—MPUERE Tuning G g1,

Method  Kind Mame Touch Sensor Parasitic Capacitance[pF] Sensor Drive Pulse Frequency[MHz] Threshold
configdl Button(selfy BTN1 TS32 16.889 2.0 1357
configdl Button(self) BTN2 TS533 14,222 2.0 1404
configdl Button(selfil BTN3 T528 16.0 2.0 1299

FRCRHUR K Tuning GRTY 800 $idiiz4 “Output Parameter Files 7 (it 30044 -

SR S
q* e

ning

=]
aff files from a

Output Parameter Files

#E “Project Explorer ” & 1, #MGEBICAHCHM. HAaE 7 H r_ctsu Al rm_touch FSP )5
FH fid 455460 75 £ Tuning G (5 8
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RA2L1/RA2E1

CPK-RA2L1/RA2EL i EHRNIT]

ﬁf’ Binaries
ml Includes
w 2 ge_gen
[£] ge_touch_config.c
[n] ge_touch_config.h
[A] ge_touch_define.h

[ = .

i 1] IDE 72 EAf T I br i 2 I H -
&) e2 studio_2021 10 - €2 studio
IIHHF) $REE) EEE =

& ] ] (] [ w0

Fa MEEESEE X

54 RMERARERFRE—ERGE

AR ) TR 2 G A 7 R CKE T 75 B A APL IR INEN I H o, DLPRAT il A N Dh €. 5 mT AR QE T

HA i 7 o AR SR JE R AR AE 2, AT fi] 4k J5 2 R N AR 1 L

7t e? Studio 1, J#eF| C/IC++ Fi.
EFEAEF, FTFHF CapTouch Main (QE) i1+,

 CapTouch Main (QE) X [
Workflow Diagram

i “Show Sample ” GRS T H RIS E M, A5 54 “Output to a file 7 Ciirth 3¢

), R Hd “OK” .

3. Coding

{)To Show Code
Implement 2
program that

0a. periodically

Show Views

0
Show Sample o cd
"~ Enab| Sample code of main() function:
i 0

¥
- Auty[ =
| * FILE: ge_sample_main.c
* DATE : 2020-09-10
* DESCRIPTION : Main Program

* NOTE:THIS IS A TYPICAL EXAMPLE.

Zinclude "qe_touch_config.h’
|| #define TOUCH_SCAN_INTERVAL_EXAMPLE (20) /* milliseconds */

void ge_touch_main(void);

uintf4_t button_status;

#if (TOUCH_CFG_NUM_SLIDERS |= 0)

uint16._t slider_position[TOUCH_CFG_NUM_SLIDERS;
Zendif

#if (TOUCH_CFG_NUM_WHEELS |= 0)

uint16_t wheel_position[ TOUCH_CFG_NUM_WHEELS];
Zendif

e[pF]  Sensor Drive Pulse Frequency[MHz]

0.471 (BASE: 0.3)

_\

Copy to the Clipboard "~ Outputtoa File

Show the Application Note

R01QS0061CC0100 Rev.1.00 Page 40 of 50
RENESAS

2021.12.31



RA2L1/RA2E1 CPK-RA2L1/RA2E1 1 &N

TE: —BUEOLN, QE TR M 7= Bl v LA B EAE AL ] . (HAEARSZIR T, F 5Kt 17— Ledn i
Cae

HER, fE ge_gen Xk, N T —/NESCHE “ge_touch_sample.c”
[K]Y INCILCES
w 2 ge_gen
[€ qe_touch_config.c
[1] ge_touch_config.h
[5] ge_touch_define.h
¢ ge touch_sample.c
2 ra

= ra_gen "\\

FIT src X3 T hal_entry.c, 5 ge_touch_main(void) g& $Zs N extern LLA T iZ e B A, FSRIT
JA b AL o

#include "hal_data.h”

extern void ge_touch main(wvoid);
\‘_ '_'_-——-________—_
FSP_CPP_HEADER

void R_BSP_WarmStart(bsp_warm_start_event_t event);
FSP_CPP_FOOTER

@® * main() is generated by the RA Configuraticn editor and is used to ge
= void hal_entry(void) {
i* : add your own code here */

i
=k

ge_touch_main();

- #if BSP_TZ_SECURE_BUTLI S
/* Enter non-secure code */

R_BSP_MonSecureEnter();
#endif

AT
[ I o s I (e I W B S T I O o Y I W B S W W S I

RS I

R A REASZA AR, AU EE AP IREIA R, PR e BRI —EhE. 1EN
Tuning AT EREASCAFAERM—E7, QE LASGIE —HUE LY “State MAsk” , 0B #2HL1)
YAREC, AT UMERE 7 G AR IE A 52 R A RBOE 2. XSRS T LLAE ge_touch_define.h SCAF 4k
B, HANEREE FR[EI A vint_64 THZHIFR 51 DURZ AR IRES I AL B .

@® Button State Mask for each configuration.[]
#define CONFIGB1 INDEX_BTN1 (1)
#define CONFIG@L MASK_BTN1 (1ULL << CONFIG@1 INDEX_BTN1)
#define CONFIGR1_INDEX_BTN2 (2)
#define CONFIG@L MASK BTN2 (1ULL << CONFIG@1 INDEX_BTN2)
#define CONFIG@1 INDEX BTN3 (@)
#define CONFIG@L MASK BTN3 (1ULL << CONFIGE1 INDEX_BTN3)

A ENR AR, AT LME R A LEDL A1 LED2 /E NI HE o~ . P502 Al P501 7 MCU
R E RN NERES] LED. 2 GPIO Zi#i3Kah v E PRy, LED fmist. iEVER, CPK-RA2EL (1) BSP
SN E T IER D% E, FHACN GPIO fiiH .
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USER LED
P502 E32, _ R,fw P50l E3l, REW
) ATOR. < ) 470R =
R B
If,LEm Ix,LEDz
e e
GND GND

FTIF 04 ge_touch_sample.c, 7E DataGet &% i\ i S ALHS .
if ( button status & CONFIGO1 MASK_BTN1)

{
R_IOPORT_PinWrite(&g_ioport_ctrl, BSP_IO PORT_ o5 PIN 62,
BSP_IO LEVEL_HIGH);
R_IOPORT_PinWrite(&g_ioport_ctrl, BSP_IO PORT o5 PIN o1,
BSP_IO LEVEL_LOW);

}
else if ( button_status & CONFIGO1_MASK BTN2)

{
R_IOPORT_PinWrite(&g_ioport_ctrl, BSP_IO PORT @5 PIN 62,
BSP_IO LEVEL_LOW);
R_IOPORT_PinWrite(&g_ioport_ctrl, BSP_IO PORT @5 PIN o1,
BSP_IO LEVEL_HIGH);

}
else if ( button_status & CONFIGO1_MASK_ BTN3)

{
R_TIOPORT_PinWrite(&g_ioport_ctrl, BSP_IO PORT_65 PIN 62,
BSP_IO LEVEL_HIGH);
R_TIOPORT_PinWrite(&g_ioport_ctrl, BSP_IO PORT_65 PIN o1,
BSP_IO LEVEL_HIGH);
}

else

{
R_IOPORT_PinWrite(&g_ioport_ctrl, BSP_IO PORT 05 PIN_ 02, BSP_IO_LEVEL_ LOW);
R_IOPORT_PinWrite(&g_ioport_ctrl, BSP_IO PORT 05 PIN 01, BSP_IO_LEVEL_LOW);

i
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err = RM_TOUCH DataGet(g_ge_touch_instance_configll.p ctrl, &button_status, NULL, NULL};
if (FSP_SUCCESS == err)

1
/* : Add your own code here. */
if ( button status & CONFIGE1 MASK_BTN1)
1
R_TOPORT PinWrite(&g ioport_ctrl, BSP IO PORT 85 PIN 62, BSP IO LEVEL HIGH);
R_TOPORT PinWrite(&g ioport_ctrl, BSP IO PORT @5 PIN @1, BSP IO LEVEL LOW);
else if ( button_status & CONFIGBL_MASK _BTNZ)
1
R_IOPORT PinWrite(&g ioport ctrl, B5P IO PORT 65 PIN 82, BSP IO LEVEL LOW);
R_IOPORT PinWrite(&g ioport ctrl, BSP IO PORT 65 PIN @81, BSP_I0 LEVEL HIGH);
else if ( button_status & CONFIGB1_MASK _BTN3)
1
R_TOPORT PinWrite(&g ioport _ctrl, BSP IO PORT @5 PIN @2, BSP IO LEVEL HIGH);
R_TOPORT PinWrite(&g ioport _ctrl, BSP IO PORT @5 PIN @1, BSP IO LEVEL HIGH);
b
else
1
R_IOPORT PinWrite(&g ioport_ctrl, BSP IO FORT 65 PIN 82, BSP_I0 LEVEL LOW):
R_TOPORT PinWrite(&g ioport ctrl, BSP IO PORT @5 PIN @1, BSP IO LEVEL LOW);
b
h

ApE SN ICATN e R it Ry R R VAT 3
iy e? studio & EAM “URR” AR B SRR 1.
& =2 studic 2021 10-C

MIHF) RE\(E)  IEEE(S)

LS - N k-

ARE7E hal_entry() BREULF IEALBE . iy “4p2l” BEIbRDAAR SRR 251 .

CEIN| 0 E

7f ge_touch_sample.c LA ] R E] while(1) #6341 () R_TOUCH_DataGet() iK%, J-#AE
button_status ¥ N3 Rk & .

3 ctrl, ST, NULL, NULL);

Move to Line
Resume at Line
#Y Add Watch Expression...
3 RunAs >

‘—_-_—__",-“'Y
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i A4 sl button_status AF B JFi%E . “Real-time Refresh 7 (SEIFRI¥) , fERARE O AE
J FE SRl 3

Start Recording...

Real-time Refresh l"l Monitor expression in real-time

Stop Recording

Real-time Refresh @

sable Real-time Refresh

d_gn d_gn
Bl x
- =

Edit Expression Value

AR R BTN,  “3FRik” & O button_status K5 HHL “27 , B LEDL 7.

- FE % = B\ &R [ mEEEE EEs- 8 e® Eventpoin ., Peripheral ] 10 Regi
EE e XK EXR
F=ET -} =} ik
< button_status uinttd t 2 020004438

[FREHL, % N ER BTN2 i, #IAXE L4 button_status KL “27 , b LED2 2. 4% iR 1)
BTN3 i, #iAE O [ button_status ¥ HHIL “4” , i LED1 F1 LED2 [FR} 5%

55 fEREAAMETRN QF mizmiziEaE
A R I T T 2 A A RA TR QE M2 0 HI RS (il M REJFAE €2 studio IDE 87K i%

PERE

TEEMEF, FTH CapTouch Main (QE)iETi .

i

1. Preparation

e
Prepare a project that uses the touch
intarfaces.

To Select a Project
Select the target project.

CPK_RAZE1 CTSUProject

To Prepare a Configuration
Select or create a touch interface
configuration.

CPK_RAZE1_CTSUProjecttifc «

Modify Configuration

“Show Views ” (&F W) %4

2. Tuning "

QE will automatically perform tuning
processing for each touch sensar.

To Connect Target Board
Connect your target board and PC viz
an emulator.

To Start Tuning
Follew instructions in the dizlog.

Start Tuning
[JEnable advanced tuning

To OQutput Parameter Files
Output parameter files from a tuning
result.,

Cutput Parameter Files
[]Specify an output folder
[JUse an external trigger

[JUse diagnostic code

Use APl compatibility mod

URAh, F PR B B S R A e R I S AL

3. Coding

Implement a program using the touch
interfaces.

To Show Code

Implement a program that pericdically
scans the status of the touch sensor in
the main(} function.

Show Sample

4. Monitoring =

You can check a behavior of touch
interfaces and make fine adjustments.

To Launch Debug {(via Emulator)
Launch debugging for your target
project and execute the program.

To Connect UART

Enable a monitering functicn via serial
communication, if you do not use an
emulator.

Baud rate | 115200

Port Auto v
Connect
To Enable Monitoring

Show monitoring views and enable a
monitoring function.

Show Views

R01QS0061CC0100 Rev.1.00
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fidi “Enable Monitoring ” JTF44 Wil .

% CapTouch Board Monitor (QE) X e 8§ = 8
”~

Enable Monitoring | Monitoring: Disabled, Communication Status: Connecting via OCD emul:

Touch IfF: W

BTN BTNZ BTN3

H B B

fs ] LLiE ik CapTouch Board Monitor (QE) & & &4l /Hu B b B . Ml H o — AL RS IS & LT
bR, W FR:

BTN BETNZ BTN3

nLE B

i T SEHE R BTNL @ config0l f# il CapTouch Status Chart (QE) Wi 2 & JE fish 5 R £5 .

Touch IfF: v | [] Sync a selection

BTN1 @ config0]
BTNZ @ configl

_|BTN3 @ config01
Touch Poskrer S —

Threshaold: Difference:

Start Data Collection

N [ ]
Moise [NT]: I:I Average [NT]: I:I Minimum: I:I Maximum:
MNoise [T]: I:l Average [T]: I:l I:l SMR:

1L

Signal:

FEIX BLEAT DU B FTE M AL RS 10 AT T8 . 2540 BUE DU A% AR 2 AT T IR 2 KRR S
N F E IS
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B Items in waveform are as follows.

Count Value

Reference Value

Touch Threshold

B Rectangles on the bottom of waveform indicates
that selected Touch I/F is judged Touch-On.

[

B On the above of this window, Check Count Value,
Reference Value, Touch Threshold and difference
value as numeric value.

Touch IfF: BTN1 @ config01 v [ Sync a selection

I/F Type: Button(self), Channel(s): TS32

Count Value: Reference Value: | 15558| Threshold: | 1357| Difference:
Start Data Collection

Noise NTE | | Average NT: | | Minimum: | | Mairmum: [ ]

Moise [T}: |:| Average [T} | | signal: | | snr: |:|

fgikml LLE T CapTouch Multi Status Chart (QE) A1 & [H] i £ £ /M & A% LAVEAL HR 2 MR B .

m  Select Touch I/F from pull-down menu on the top

of this window.
B Relation between color of waveform and [1:] -
[8:] is as follows.
[1:]=—[2:] [3:] [4:]
[5:] [6:] =——1[7:] [8:]
B On the above of this window, Check Count Value,
Reference Value, Touch Threshold and difference
value as numeric value.
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= § =0

BTN1, TS32 @ co v BTMZ, TS33 @ co v BTN3, T528 @ co v

.|1551? | E|15605 | H|1545?
£

7t CapTouch Board Monitor (QE) ] “ =gtk & ” 1 nf LLvPAl il AL S8 B S5 R . s (i JEHE R
(1S B R A DA 7 A% T2 (0 07 i «

™ CapTouch Board Manitor (QE) &2 e F § =08
Enable Monitoring | Monitoring: Enabled, Communication Status: Connecting via OCD emulator
Touch IfF: v
"
BTN1 BTNZ BTN3
v
< >

fib #5 4% S 2R 1 R S B T LLIESE CapTouch Parameter (QE) &85 . 243 FH MR I 1) v g =X B 7 i
CTSU i fFadf onfEdIFR . Al Fhisk ik#f BTN1 @ config0l &%, W1 FEFR:

Tauch I/F: bTN1 @ configdl v | []Sync a selection

I/F Type: Button(self), Channel(s): T532

ltem Value
Drift Correction Interval 255
Long Touch Cancel Cycle o
Positive Naise Filter Cycle 3
Negative Noise Filter Cycle 3
Moving Average Filter Depth 4

Touch Threshold 1357
Hysteresis 67
CTSUSO 197
CTSUSNUM 7
CTSUSDPA SUCLK divided by 8
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BT i CTSU Hu s Ak 5 b Al B D7 T AR, 16 2 B L A 28l

CRA AR IR RS 2 CTSU B B il vt B 7 (R30AN0389)
https://www.renesas.com/jp/zh/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-electrode-
design-guide?language=zh&r=1398061

WA S HE 2 0T QE for Capacitve Touch (RA) FI FSP il g il 5 7L 1 18, A2 sU it sk, 1k
BALIRES, IFENIRE PP o SEUM R PR, 355 B LU BT :
“RA Family Using QE and FSP to Develop Capacitive Touch Applications” (R01AN4934)
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