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RA4L1 T )L—T RAAL1 BEFHFERESR v Fa¥li & X 7L Example Project

1. #HM=E

AYIT LIz T7IE, RMULIEEHEREF v FIEL AT LATHEREXA VTFHRZHERT SV I+
I F7TY, e2studio TERR LB FMZUTZEMLTWES,

® FSP Configuration THER Lfza>vR—x >+
® QE for Capacitive Touch (LT, QE) TERLI-BEREF VY FOREI7ANLET TIr— 3>
e |EDHWM7TITUTr—3>y

1.1 #HEEE

RKYIT P9z T7OMEERLET,

1. BEEREBALTEHTHELED TAMELET, 1AOICCPUKR— KD LED2 & LED3 Z8ATLET,
ZN%., EWHR—FDLED # K22, RS5A4 4, kA —ILDIBIZELTEETEZLET ., (K 1.1 SH)

2. BWR—FD2DONDARAE (TS-B1,TS-B3) . kS —JL, RS54 4% (3 DD TS MK : TS-S1, TS-S2,
TS-S3) ) #&fEL. EEILTLED #%lfHILET ., (T5—! SEBITARIDMY FHA, 112

B)CPUR—FD Ty aRa U EEE LI~ LED &lfiZ LET, SW2 19 & LED2 ARLTLET,
SW3 Z#9 & LED3IARATLET . (T5—! SRRENROAYEEA, 1.12 &)

Ay FhIE
2T
LED M &4dT

12 BEBREFAVFREIY, RSA4F, R4 —ILDOEME L EE) L 7= LED O il
XX HIDEBE RAALT O TS ImFMNE Y BTN TULGEL =6, BELEEA
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2. BEEERREMH
K7TVr—2av/—b0V I bIx 7R, TROFHTHFEEERLTULET,
® 2-1 BEMERESH

1EH NE
FER<TAaY RA4L1 (R7FA4L1BD4CFP)
ENERLRE 80MHz
EBEEE 5V
FERAR—F RAAL EHFHEREF v FEHES X T4

(B B4 . RTKOEG0057S01001BJ)
¢ RA4L1 CPU R— K (#4£ : RTKOEG0056C01001BJ V1.1)
CHEREZAYFREV/ RA—I /A5 FKR—FK

(14 : RTKOEG0019B01002BJ v1.1b)

HEFFERE e? studio Version 2025-01 (25.1.0)
Cavmn43 Arm GNU Toolchain: 13.2
BESEX2 v FEUUHIG QE for Capacitive Touch V4.1.0
RFEXIEY—IL

IZal—4 J-Link OB
VIbDzT7Rvr—2 FSP V5.8.0

M 2.1 ISHFERRERLET,

RTKOEGO019B01002BJ v1.1b
RTKOEGO056C010018J V1.1 Y
e2 studio(QE for Capacitive Touch) }

” USB Cable

2.1 #BRERR
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3. YI b7

31 Y7+ T7HERE
31KV Iz T7DYVI bz T7HRERKERLET,
FSP Configuration TR LF-avR—%r v FE2FEALTLET,

Application

FSP Configuration £fa > iR—=x> k

rm_touch r_agt r_ioport

r_ctsu r_sci_uart

bsp

Hardware

FSPEY a—IL

31 VI roz7HEER

£ 3MICAVKR—RUFEN=D30D—EEZRLET, JUKR— 2 FDOERFEIL FSP Configuration TS
BLTLEEL,
® 31 avikR—3xU %

Selected software components

Board Support Package Common Files v5.8.0
I/Q Port v5.8.0
Arm CMSIS Version 6 - Core (M) v6.1.0+fsp.5.8.0
RSSK-RA4L1 Board Support Files v5.8.0
Board support package for R7TFA4L1BD4CFP v5.8.0
Board support package for RA4L1 v5.8.0

Board support package for RA4L1 - FSP Data v5.8.0
Board support package for RA4L1 - Events v5.8.0

Asynchronous General Purpose Timer v5.8.0
Capacitive Touch Sensing Unit v5.8.0
SCI UART v5.8.0
Touch v5.8.0
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3.2 [FHTHAEDMEELInF—&E
AYUTINY I 27 CHEEATHIRADHMAE—EER 3212, TOEMREFR3IINLKR3IS5IC, FH
mF—EER 36 RLET,

® 32 FERAYIHEOHE—F

[B D HRE FA&
TOUCH Ay F il 5
CTSU CTSU &t
ScCl QEDVYTFIFa—=vy, EZRYY VTR
AGT LED #lf#am kA
IOPORT LED #ilfn. 3 {8 A i il 0
® Touch

Ay FHIEIZ rm_touch ZEALET, rm_touch D/REEZXK 3-3ICRLET ., AREIX. YUTILEZ
BYVGES)TFIFa—Z VT EmREICTERETT .

% 3-3 rm_touch FR%E

IEH BRE
Support for QE monitoring using UART Enabled
Support for QE Tuning using UART Enabled

® CTSU
By FEAETIHIZCTSU ZEALET . CTSUDRERT 74V FRELBO>TVET,

e SCI

QE for Capacitive Touch @) ZILE=2 1) U ®IGIZ SCl ZFEALEFT ., SCIDHRES 34 IZRLE
E

& 3-4 SCIEE

15H R E
FRTHE—F Asynchronous UART
FRTSFYRIL 9

® AGT
LED I b1 HBEIZAGT #FHLET ., AGTDHREFEXR3S5ITRLET,
* 3-5 AGTHFE

IEH ERTE
FE1 #A 5ms
FRITEF I 0
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® |OPORT
LED #I# /12 IOPORT £ LE T . IOPORT DHEEIFT 7 4L FEEEH>TLET,
*® 3-6 HAmTF—&

ELES I F B I/0 P&
72 TS00 1/O CTSU &t
73 TS01 I/0
74 TS02 I/0
75 TS03 I/0
77 TS04 I/0
78 TS05 I/0
79 TS06 I/0
80 TS07 1/O
84 TS08 I/0
85 TS09 I/0
86 TS10 I/0
87 TS11 1/O
76 TSCAP I
52 P109/TXD9 ) QEDL)TILE=ZZ) VIHIG
53 P110/RXD9 I
69 P106 I LED il #
68 P107 I
22 P410 0
23 P409 0
24 P408 0
25 P407 0
66 P601 0
67 P600 0
91 P513 0
96 P004 0
97 P003 0
98 P002 0
EEES | - Low H 7
DinF
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33 T7AILERK
RKYITRDzT7DI7AINERERLET,
REBREO IO Y FMER T 74 )L & FSP Configuration £ 7 7 1 JLIFEB L TWET,

quickstart_rssk_ra4l1_ep

—QE-Touch

| quickstart_rssk_ra4l1_ep_log_tuning20250213134730.log " QEFa—=24sn4y

| quickstart_rssk_ra4l1_ep.tifcfg e BYFA AT —RERT A

|

—qe_gen

| ge_touch_config.c s cBAYFOaUT4TL—2a0Y—X

| ge_touch_config.h - cAYFOaAUT4TL—arAyi

| ge_touch_define.h - P AYTFERAYVA

| ge_touch_sample.c s RYTFHUTLT TV =3y

|

L—src

| hal_entry.c -« rman 77 A I

| r_rssk_switch_led.c - s RAwFELEDMEARAY—X

| r_rssk_switch_led.h -« Ry F & LEDMERAAYS

| r_rssk_touch_led.c - - A YFEBLED MEHY—X

L r_rssk_touch_led.h -+« Ay FEELED LERAAY S
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34 EB—E
# BICEH—BERLET,

& 3-8 TEH—E

EH A

| REE

RE

774 JL% : ge_touch_sample.c

TOUCH_SCAN_INTERVAL_EXAMPLE

(20)

YIEDT7T4LADIE
[msec Bifi]

774 JL% : r_rssk_switch_led.c

RSSK_SW2_PORT

(BSP_IO_PORT_01_PIN_07

SW2 FllfIR— b EE

RSSK_SW3_PORT

(BSP_IO_PORT_01_PIN_06

SW3 FllfHIR— b EE

RSSK_LED2_PORT

(BSP_IO_PORT_06_PIN_01

LED2 #lfEIR— FESE

RSSK_LED3_PORT

)
)
)
(BSP_IO_PORT_06_PIN_00)

LED3 #lfEIR— FEE

SW_EDGE_RIZE

(0x07U)

AL YFILEMNYHIE

SW_EDGE_FALL (0x08U) AAYFIAELTYHIE
SW_EDGE_BIT_MASK (0xOFU) RA Y FIREHIET R Y
RSSK_LED_ON (0x00U) LED 4T
RSSK_LED_OFF (0x01U) LED SH4T

74 IL% : r_rssk_touch_led.c

LED_COLO

(BSP_IO_PORT_05_PIN_13

COLO #lfE7/R— b EE

)
LED_COL1 (BSP_IO_PORT_00_PIN_04) | COL1 #l##R— b EEH
LED_COL2 (BSP_IO_PORT_00_PIN_03) | COL2 #|f#iR— b EH
LED_COL3 (BSP_IO_PORT_00_PIN_02) | COL3 #|fH7R— +EH
LED_ROWO (BSP_IO_PORT_04_PIN_08) | ROWO #llffl/k— F EE
LED_ROW1 (BSP_IO_PORT_04_PIN_07) | ROW1 #llff#l/k— F ES
LED_ROW?2 (BSP_IO_PORT_04_PIN_10) | ROW2 #llf#)R— FEE
LED_ROWS3 (BSP_IO_PORT_04_PIN_09) | ROWS3 #llf#i/R— b EZ
LED_COL_MAX (4) COL E5#
LED_ROW_MAX (4) ROW {E5%k
LED_COL_OFF (BSP_IO_LEVEL_LOW) COL {§% OFF
LED_COL_ON (BSP_IO_LEVEL_HIGH) COL{EE ON
LED_ROW_OFF (BSP_IO_LEVEL_HIGH) ROW {§& OFF
LED_ROW_ON (BSP_IO_LEVEL_LOW) ROW {& ON
SLIDER_LED_NUM (5U) RS54 4 LED #
SLIDER_RESOLUTION (100) A4 F 3y FHERRKIE
WHEEL_LED_NUM (8U) "4 —JL LED

WHEEL_LED_MSB

(1U << (WHEEL_LED_NUM -
1))

RA—ILFHIEE Y b MSB

WHEEL_RESOLUTION_DEGREE (360) RA—ILA Y FHERRKE[E
fiI : )

WHEEL_POSITION_OFFSET_DEGREE | (112) RA—ILBE Y FREF TEY
MEEAL : E]

ALL_LED_NUM (160) % v FR— K LED %

LED TEST_INTERVAL (100U) LED m&TA > & —/\)LEFRE

DUMMY_BUTTONO02

()

LED 15 S4TH®D ¥ = —¥IE
wRE
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35 HER-F
% 39 rssk_sw_status t DHIERERLET,

#F 3-9 rssk_sw_status t
AN & B
RSSK_SW_OFF 0x00 A A v F OFF JREE
RSSK_SW_ON 0x01 A4 v F ON iKkE
36 JO—NILEH—E
= 31012 O0—NILEHERLET,
= 3-10 ' O—/\LEH
THE | ] | Goukcd

274 )% : r_rssk_touch led.c

g_led_column(] bsp_io_port_pin_t

A < FEW LED ERENR— 1T HNED 5

g_led_row(] bsp_io_port_pin_t

% v FE4B LED BREIR— b FIEHNE S

g_led_drive_colmun uint8_t

& v FEB LED EEENER

g_button_idx[] uint8_t

RE A T v AHERS

3.7 BEH—FE
= 311 ICEMO—EERLET.

= 311 BE%—%

E#4

MIBRE

274 J)L% : ge_touch_sample.c

ge_touch_main

Main function

r_rssk_initialize

BEARES v FEE S R T LD LED ¥HAE0E

r_rssk_led_test

BERES Y FEMIATLDLED TR M

timer0_callback

AGT E|YAHa—ILINY D

74 L% : r_rssk_switch_led.c

r_rssk_switch_led_control

CPU 7/R— K LED #ill{iin28

r_rssk_led2_on

CPU /R— F LED2 R4T

r_rssk_led2_off

CPU 7R— F LED2 jH4T

r_rssk_led3_on

CPU 7R— F LED3 m4T

r_rssk_led3 off

CPU 7/R— I LED3 JH4T

rssk_get_sw2_status

CPU 7/R— F SW2 {KRERERE

rssk_get_sw3_status

CPU /R— K SW3 JKREHERR

774 L% : r_rssk_touch led.c

r_rssk_touch_led_test

2w FiR—FLED 7TX Mg

r_rssk_touch_led_control

Ay FiR— K LED HI{H0IE
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3.8

nEoIO—

AYIThrHz7OMNEIO—%K 32I12RLET,

@

AR E

1. RA yFI% v FEWBLED O#EAEE. LED TR +
2. AYFEIHAWMB%RE. FYFIRLYTEA—T>
3. BYFEHAIIL—TAHDS A4 TEE)

By FEEIIL—T (AAL—7)

1. KRB, RS54 5, RA—LD% v FetRl-HARERFL -HAKBRRG

2. YI7br9zT794 F (1 OMNEBEIZ20ms 9T A k)
B A TE Y AHMNIE

@ EWAR— FLED Ol (LED (£4x4 DX b)Y RBEO=&, 1513 D, 4 BOEIYRAHIZHIT

T. 84F 2 v R/AIAKTHIED)

CPUR—RFDRA v FIZxtit LTz LED Ol (R4 v FIEFr2 ) U IHEDT=&. 3 EE#HT ON

$5E ENI=IBEIT LED % £4T)

( EIR ON ) ( A ENYAH )
r

Sy FRHEGL

RE VRS A FIRA—)L
2 FEHABRIG

F
-
v 24 v7 - LEpomEE | @
KA RS
. =1 oo z(g" ﬂ(4_
Ay FEHBIEAER E e,
RFERER
A A THE
= 2y FREHY
r LED &4T
© = Ay FEtElL—7
==
RE ‘//15_'( FIRA—IL r
v F 5 AR OF § pua—————
REUIRS A FIHRA—IL
Ay FEHARERFS
ALY TFD
ON/OFF k&

A4 vF ON

VI bozT7 x4 F20ms)

LED =4T

L & yFHEIL—T ) -

ZA v F OFF

A

) C

BT

D

3.2 MEO—
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4. HEBREZVTHRE

RKYVITEIITDEIFA B T—RER, B (AVYF) ORELEFa2—VIRRERLET,
QEDF1—=—UJHREZEALTVET,

41 BYFAUZ T —XHER

Wheel00 Button00
Shield00, TS04
Shield02, TS07 1506
1510 511 -
Buttond1
Ts09 Ts08 T505
SliderD0

Ts02  TSO1  TSO00

Shield01, TS03

B 41 2yFA 27— RAEHER (BHCREF VY FREI LV RA—IL/ /X514 FHR—F)

42 1R (AVYF) ORE

& sy hoEE X
|EE(CAYYFIMEAD HEE(AYVYF)DHIE
[] | config1 [] | config02 [] |config03
Button0O(E 2) ] &= L] O
Button01(& 2) ' | Od
Wheel00(& ) [i] | H3
Slider00(& &) O H O
Shield0O{E &) =53 H| O
Shield01(B &) O ¥] o O
Shield02(E ) | | 2
N-Eo17 9y F4|%E O#aslcTs O#sicss WE -
MEC Oazikces OamicTs Rt
FrVEl ALT(H)
4-2 ¥R (AYYF) OFREE@
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43 Fai—UUHER

QEF1—ZVITOF1—ZUIHRERLEY, ATOTSLRKER-EICRENSHREMBETEMEL
TWFEI,

HR—EDERQE Fa—=VIBOBERRICKET 570, BEQE Fa—ZUJF5ETNoDEN
ELTHATREMELHYET

RA1QEF1—U7HE—E (BERBEXZYFREIV/ KRA—IL /A5 FHKR—F)

AV R | AR 2yF | BERE | F34T/0LR | RME | FHRIBE | so | snum | sdpa
4 [pF] EN&: Al
[MHZz] [ms]

configd1 | Button00 | TS06 11.66 0.5 (BASE:0.5) | 339 0.576 | OXOOF | 0x07 | Ox1F
configd1 | Button01 | TS05 10.91 0.5 (BASE:0.5) | 310 0.576 | 0x013 | 0x07 | Ox1F
configd1 | Shield00 | TS04 51.736

configd2 | Slider00 | TS02 9.972 0.5 (BASE:0.5) | 268 0.576 | 0x014 | Ox07 | Ox1F
configd2 | Slider00 | TSO1 10.132 0.5 (BASE:0.5) | 268 0.576 | Ox00B | Ox07 | Ox1F
configd2 | Slider00 | TS00 11.91 0.5 (BASE:0.5) | 268 0.576 | OX00A | 0x07 | Ox1F
configd2 | Shield01 | TS03 61.944

configd3 | Wheel00 | TS10 8.986 1 (BASE:1.0) 646 0.576 | OXO4E | 0x07 | OxOF
configd3 | Wheel00 | TS11 10.285 1 (BASE:1.0) 646 0.576 | 0x038 | 0x07 | OxOF
configd3 | Wheel00 | TS08 11.646 1 (BASE:1.0) 646 0.576 | 0x033 | 0x07 | OxOF
configd3 | Wheel00 | TS09 9.472 1 (BASE:1.0) 646 0.576 | Ox041 | Ox07 | OxOF
configd3 | Shield02 | TS07 42.576

e VYA TRy FEREDER

snum CETRIHIRSREDE R

sdpa Y I RRBREDER
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4.4 REERABAEIZONT
R UDOREREEQE TITWET, BRERABAEICEUTOAENHY FT,
e QEDFa—=—2iiEeEFERALIAE
QE @ lCapTouch 7—% 2B8—(QE)] 6. Fa—bUTPILIZHLTEBELTLSZELY,

e QEDE=AFYYUIHEEETHERALIZYT7ILEALEERE
QE @ Cap Touch /NS A —42—EZRRL. UTOFIEICTHRELFET,

goe®e®Noakrwd -~

[DFZILEALLIZE—5y bR—
2y FRABOEZEELET,
5%##@YRLT, BRERAREZITVET,
REABOTTRIC. ULTOFIRICTHAEBEREZ Y —XRI—F~ARBLET,
INSGA=BTF7AINEERTB]IZI) VI LET,

IDE(e? studio H)T7OY Y FEEILKRLET,

RABELEWLWARZVIZHIGLEZ2 Y FIUF 28R LET,

(B2 VT EENTBIEV I L. E=RYITERBLET,
EZRYUITRAERICLEDE, CapTouch /85 A — 2 —ENEANKRTINET,
FAEZFRAD)ZV) v O L. BAMILET,

DE(e2 studio HF)TMCUANTOY S LEEEZAHAZET,

HESDEEND 12458 [T TRNEENDDQADO®TLEELET,

CapTouch/{5A-9—% (QE) X

@5@?1/& Button00 @ config01

I/FEER: KT /(B ), TS#ETF: TS06

RE

FUTMREDY Y TIE ()
ERYYFOND R MY (=)

FYFONFYIUY T 745 DEFE— S E £ (
FYFOFFFvIY T 715 0:EF—E B ([E)
BE8F24IOTEFY YT (f8)

Oz |

EATUYA

CTSUSO - A1
CTSUSO - @ig#2
CTSUSO - @i #3

(@)

v [BRKEZEETS

255

S wow

310
15
19
12
27

43 By FLEMEDHE

o FHTO—FELEETIAHE
ge_touch_config.c H®M. #iEAZE S g_qge_touch_button_cfg_config01.

g_qge_touch_slider_cfg_config02. g_ge_touch_wheel cfg_config03 M A U /IN\EHEEEFTT 5 & THEMN

A[RETY .. EETAHAEBIIUTIZHYET,

« threshold : Ay FHIEDREHE

QEDLYTZIEZRELYTILFa—=vTHHR—
ZUUDHEMICOVTIEQEDAIILTEQE & FSP A LBEREIVFT7 I r— 3 VOBEED

6. HERE

FLTWET, YYTFILEZREDYTILFa—

BFT IV r—a VRAFEFIR ZSRLTIESL,

R20AN0785JJ0100 Rev.1.00
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5. HR—F

HEFEXVFICHTAER. Y-ILOFFa A MO E— R, BfYR— MMIDOWTIETRED
Tz JHA FESBLTIESL,

RAAL1 EEFHERES v FeHEi L X T A

renesas.com/rssk-touch-ra4l1

RA 7731 QE & FSP 2ALBHEREF v FT7 T r— 3 OBRF(RO1AN4934)

renesas.com/jp/ja/document/apn/using-ge-and-fsp-develop-capacitive-touch-applications?r=1398061

QE for Capacitive Touch renesas.com/ge-capacitive-touch
Renesas #7HR— k renesas.com/support
R20AN0785JJ0100 Rev.1.00 Page 14 of 15
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ETECEk

WETHE
Rev. #1TH R—=T I S
1.00 Feb.19.25 — RFEAT
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HAECHERALDFESIE
CCTIE RAaVERLKRIERYT S MERALOEESRE] ITOVWTHBALEY., BIHOFEALOFESTEICONTIE. AFRF21 AV MELUTY

ZHALTYTT—hrEBRBLTIESL,

1. HERRE
CMOS DY KL DBRIFFHERHLEZLAF TS, CMOS #RIFBNVHERICE >TY — MEBHIZEZEL LI EAHY FET . EMOR
AOBICIE, BHAHEHESICERALTVSEEEDO FL—OIADUr—X, SEHOREM. 2B —XGLEEFAL. AL TIREICEFT—
ZEBLTLESYD, FS5RFYIREICHE LY., HFEM-oY LBEVWTLESL, Fiz, CMOS #FERE Lz/R— FIZTO2WLWTHREBDIE
WELTLEELY,

2. BREAROLE
BREABL., RGOKEEIFETT., BREARKICE. LS| ORBEBROKEEITEETHY . LR IDBREPLCRIHEFOREIITETT, s
Uty MFEFTY LY FFHRGDBE, BREANS £y B ERICHELETOHME. IHFOREBEIFRATEELA, RRIC. RENNT—F>
Uty MEEEZERALTY Y FTHRRDEBE. BEREANSY Y FOOINDE—EBEICET HFETOHM. HFORBIIRIATEEEA,

3. BRAIEICBITHEANES
LBUTOBRNLT TREDLZF(IZ, ANEBOABATLT vy TEREANGZVTLEEIL, ANESOABATLT v TERISDBFEAIS
&Y. BREMEZSIESEILIZY. REERARNANBRTZLLI LYV T IEENHYET., ERGDIC TERA IBICBTHIARNEST] 2DV T
DEBOHIHERIE. ZORNBEEFH>TLIEEL,

4. REEMAHFOLE
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