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1. B&

CTSU L a—)LI& Touch €2 2a—JLRAEITO CTSU KSA4/3TY, CTSU EL 2—JLIE Touch = FJL
DITLAVYILDTIERAZEELTVWEIN, A—HF7TUS5—2 3o 79 RATEET,

CTSU R 7 5 /LIE CTSU, CTSUa, CTSU2L, CTSU2SL, CTSU2SLa @ 5 @D/ N\— 3 ohHY &
T TNFNHENBRLRYET, ETNNARIZEHLTWACTSURY I IILON—2 3 VIFUTORE
YTd,

CTSU2SLa : RX260, RX261

CTSU2SL : RX140-256KB, RX140-128KB
CTSUZ2L : RX140-64KB

CTSUa : RX130, RX671

CTSU : RX113, RX230, RX231, RX23W

CTSU & CTSUa [EFAE TIIHAEDEWCH T HRBADENIE =D, £EH554 CTSU ERFELFT,

CTSU & CTSU2L, CTSU2SL. CTSU2SLa [FHEEICEWLD H ST, BRADEE L. RETILCTSU &
CTSU2L, CTSU2SL, CTSU2SLa [ FED LS ITRKFELFT,

- CTSU. CTSU2L, CTSU2SL, CTSU2SLa ##&E®DEiBH — CTSU
- CTSU O#MERBA — CTSU1

- CTSU2L, CTSU2SL, CTSU2SLa #@MDERH — CTSU2L

- CTSU2SL & CTSU2SLa @D EREA — CTSU2SL

- CTSU2SLa M# MERBA — CTSU2SLa

1.1 HERE
CTSUED a— LAY R— b HHERFLUTOESYTY,

1.1.1 QE for Capacitive Touch & M3E##
COEDa—NLEFIV T4 T L—2a vBEICLYBRLGHERETHAZIRELES, 2V T4 T L—
L 3 VERTE(F QE for Capacitive Touch [C& > TEB SN ET,

AV IA T L=V a3 VBRED—BTHEIEYFA 04 7 —RERF., 5HAT 5iHF (LLTF. TS) O#EHA
BHhEEFDHANE—FZRLET, HEHODEIYFA UL TI—ABENAVELLIEAX, B RRNTER
BB E— FOHEAEOENRBEET I EEO, 7IOT4To—IL R ERI 5L ETT,

112  EAlET—2EE
HEEY IR T FYAELEA RV YUY O FO—5 (ELC) TEREINENABIAY FOWT
NAICE>THATEET,

SHBIRIZF4ET S INTCTSUWR & INTCTSURD EAREDCa—IILARELET, ChoDUEIZHLT
DTC ##ER3 5 & LARETT .

FHAISETEIYA#H#TH S INTCTSUFN OUEATET L& EFICa—UN\y VERTTZ TV r—2a vIt@
HMLFET, FRLNTT LAEoRBUELETT H-HIC, ROFGFAFETICHABRZERGL TS,

API| B3t R_CTSU_ScanStart() CEHRIZBHETEE T,
API B8# R_CTSU_DataGet() CitBliERZMBTEE T,
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1.1.3 + >4 CCO fH1E

CTSURY x5/t H CCOMDMCUHETOLRIZEITHBEMBMNNS DEFITHIET 5128
FHERAEBZABLTVET,

COEDA—LVEERRARODALE., MERARBEZERAL T, EESE O YRAEEEERT 500
FHEFRBZEER LTS, COMERKZANT, MELEFAEOHEZITVET,

CTSU2L TREMENBMNLIGEEIEL. TSHFICEKZESNNATEREZERAL T, THNICHERKEE
HFLET, BEREOEVNEIERZRELTLILET, EVOY CCONEERY I MM LTHHWET S
SENTEFET,

114 AZ2vILATEY P Fa—=2T

CTSURY JIINER Y FITLE>TELLTIEREEZEZEELT. oY CCODFAFIVILUDA
[CIRFEZLSICHFEREZX v EILTEEODAF 7y FERBBREANBELTVET,

CDEDaA—NIEEA Ty FERRELZAENZ—5 Y MEIZHED L SICABLET . CORBTES
DA TOEREZFERT HDT, EEIHREMED R_CTSU_ScanStart() & R_CTSU_DataGet() HNIHET
9, ctsu_element_cfg_t M A /N Tso) (FFABDEBRE LTHEASINSOH. COEIBEUITHNIEDAE

WERIBTRTITAIENTEET, BE. ZDfEIE QE for Capacitive Touch [Tk > THRBIN-EEFEA
LET,

CTSU2L DIHE. COMEEIXO > T4V TAIT B ENFARETT,
FIFILEDE—5Fy ME

Mode CTSU1 target value CTSUZ2L target value
Self-capacitance 15360 (37.5%) 11520 (37.5%)
Self-capacitance using active shield - 4608 (15%)
Mutual-capacitance 10240 (25%) 7680 (25%)

N—toT—PF CCONTRRANERZINMLUIZEEZE 100%& LI-EEDHLDTY,
CTSU1 TD 100%I[F&tHRIEFREI A 526usec (E#ERFME) D& =DEHRIE 40960 TY,
CTSU2L T 100%I35+:BIEFEAY 256usec (EZERRHE) O & T DEHEIE 30720 T,
FANEZEZEET S &, RERBEORETE—Fy MEZREBLTEASNET,

CTSUSNUM & CTSUSDPA Z#iaahti-2—4vy FHEDHI
- CTSU1 (CTSU 4 Avy4=32MHz, BE&EEE—K)

Target value CTSUSNUM CTSUSDPA Measurement time
15360 0x3 0x7 526usec

30720 0x7 0x7 1052usec

30720 0x3 OxF 1052usec

7680 0x1 0x7 263usec

7680 0x3 0x3 263usec

CTSUSNUM & CTSUSDPA Ofi#x&hEIZk Y., FHBIFFEIEEIELEFT ., LEDKRT. CTSUPRRTIO
[IHBEZFEALTNWVET., COEEZEEET DI EIFTEHETT, FMIIN—FHIz 7Y =27 ILESEL
TLFEEEL,

-CTSU2L (EE2BEE—F)

Target value Target value (multi frequency) CTSUSNUM Measurement time
5760 11520 (128us + 128us) 0x7 128usec

11520 23040 (256us + 256us) OxF 256usec

2880 5760 (64us + 64us) 0x3 64usec

SHRIEFR X CTSUSNUM [T &> TEA YT, STCLK % 0.5MHz IZSBRFETEA MBS, LRORTY
R—brENFEHFA, STCLKIZDWTIEIN—FKY T FPI=ZaTFILIZSBLTLEEL,
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1.1.5 T U L)L R EREETAI(CTSUT)
CTSUITRIYTZZINNIE1I DD RSA TWNILABRRBTEHBILET,
RS 4 J/LRBERSIE, EARMIZIE QE for Capacitive Touch ICK 2 THRBIW-EXFEALET.

EBO RS A T/NILRFINIRE/ A ARMEFEELT, A= 09 7I12x L TREY 7 b EBRBILEE
LE=/MILRIZEYET, COED 12— LIV CBAECTREEEZ LET,

CTSUSOFF =0, CTSUSSMOD = 0, CTSUSSCNT =3
N—RI BV I DREFAEELTRELGYFT,

CTSU IZAHEh % PCLK DREKE. CTSU BEV B v U ZBIRE v F(CTSUCLK)E KU CTSU R—X
YOy Y /REEY F(CTSUSDPA)TRESINET . HlZIX. PCLK A¥32MHz, CTSUCLK T 1/2 F#i%#
{R. CTSUSDPA T 16 BEEEIRTHEA—R AV V(X 05MHz &4 YU ET, L. CTSUSDPAIETS
BICERTHENARETT,

CTSUR—RHOvIB/EEY b
CTSUBIMEY Ry BREY b 24
PCLK P <z
PCLK PCLK/2 » _ PEy
PCLK/4
64 /8
- ’_;; 7 CTSU_CFG_PCLK_DIVISION r_element_cfg M sdpa

1 R—X Oy HFE(CTSU)

1.1.6 < IILF o By EHR(CTSU2L)
CTSU2L RY J xS ILIZAE/ 4 XZEBT E=OICRKAFBEDO FSA4 TN ABKRM CEtAlTE X
ERS

COEDA—LVETIAILFTIEIFEORRBTHEIL, FoN-3 DDHARBRESHERHELSE
TO

nMHz (n-x)MHz (n+x)MHz nMHz (n-x)MHz (n+x)MHz
measurement  measurement  measurement measurement  measurement  measurement
Detection Detection

B 2 2)LFooyYEtEl

Time

SOMDFAERICHT 28 v FHEFEICIE IMM HESHRE—F) & VMM GHAESHIRE—F)
D2EBENAHYFET, IMM[FEHECBERZ VEHEREDRI VDARIGLTVETS,

Touch ECa—)LEEhERIJMM & VMM OB O—%K 3(CRLET,
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<\JMM (HIESHRE— F)> QMM GrAfESHRE— FD

_____________ S e ————

.
: CTSURSA /3 I
| RIS SRR :
: I
[ i ¢ '
| |
| 4 CCOHIE A CCOIE :
: I
| ¢ !
| |
|
: BRI E i
| |
I ¢ J
| I
|
|
I SHR(ER) :
: I
|
: A 4 l |
|
: BETLY BETLY |
|
o . _m=========== 4

3JMM (BIEZHRE—F) & VMM GHAMEZ#RE—F) OBy O—

JMM (&, CCOFHIELT=3 DDitHIEZ. TRENTE Y FHELE-HBRZZHRLTEREZ Y TFHEL
Li?o

VMM [Z, CCOHIELT=3 DDFHANEZ. F 1 BKRMTOFAEICHIET 2RRBFWBEZEZTL. EDIL
2DOMEHAEZME L ERERHTEHAIBMA 2 EDFAEE LET, COFAETE Y FHEELE
7,

VMM 0t E I

FEURSMAHIE L-3HA1E 1, SHRE 2, SHAME3I A D, BRTDENME 1~3 ZHEL T, FOENEDHE
SETHRLTHNEVWRTERIRLET, Fr2 U IO AE1 L5HAE 2 DBEAEHEZEY
PFCLTWET, HAE3 ZHRTIBEIENE2Z 215, ENE3IZ15ELTHELET,

FHAIME 1 FHAME 2 FHAIES | Z0fE1 | ENfE2 | ZEHE3 | HIEHKR MEfE
7734 7734 7663 0 71 71 FHBlME 1+2 | 15468
7689 7739 7666 50 23 73 FHiBlfE 143 | 15355
7734 7679 7664 55 70 15 FHBME 2+3 | 15343
7721 7719 7694 2 27 25 FHRIfE 1+2 | 15440
7716 7747 7693 31 23 54 FHBME 1+2 | 15463

BYFA BT IT—RAERT EIZIMM A VMM AN EBRFEREETT . ctsu_cfg t DA 2N
Tmajority model Z 1129 %& JMM, 0123 % & VMM TEIMMELE T,

R_CTSU_DataGet()IIBEFIHEZERL-EDT—FZFZMETETET, TOROZNEEZL-T—2 %M
/9 5I21& R_CTSU_SpecificDataGet()Z AL TL 2L\, oD T—2ZFALTHBED/ 1 X741
ILEAMEBEELf-T—2% Touch L 2a—/LTHIET B EHLAIRETT, SEMIEL 38FEL 39EEZSHELTK
=&y,

FSA DNV RABRBIEOV I4THREIZCEH>TRELET, COEDaA—ILIFaV T4 TEREIZE LT
LURAZRTEZLT, 3D RSA ITNILABEERERELET,

RSA IJNILABERMTTRAZTXEHY ET,

(PCLKB &% / CLK/STCLK) x SUMULTIn/SDPA : n=0,1,2
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LITFIZ PCLKB BR#A 32MHZz D & ZIZ RS54 T/ REKE 2MHz 24K 5% F 5~ LET, SDPA
EE2YFA U2 DT —ABHREBIZHREARRTI,

Hawvsh LSR4A AV T4 TRE
32MHz | PCLKB CTSU_CFG_PCLK_DIVISION

CLK  1div (/1,/2,/4,18) STCLK #8 0.5MHz 2% % & 5 1=

STCLK E v ~F #BH#ERE

STCLK  64div (12, /4,,, /64 ,,,/128)
0.5MHz STCLK
SUMULTIn ~ 64mul (x32,,,x64,,,x80) CTSU_CFG_SUMULTIn
32MHz  SUCLK
IEHLBADE
SDPA  16div (/2, /4,,, /16,,/512) BELBOHRE

r_element_cfg @ sdpa

B 4 RS54 T/ILREBBERE(CTSU2L)

117  —JL F#%EE(CTSU2L)

CTSU2L RY D xS IWVIIHFEREDEMEZMZA D ONEBNLDFEEEZ L —IL KT BH=HIZ, ¥—IL FRH
FELUVFEHIFRFND FSA T/NIWRERBEDY—IL FIEEEZH DT AHEEZNBLTWVET, CDHEE
FECEREHADEETDHERRRETT .

CDEDS1—ILIEREYFA U T —RAERIZHLTU—ILREBRETEET,

BIZIE, B 5DESHBBERDIZEE. UTICTRT ES(Cctsu cfg tDAUNFHRELTLESL, &
ZTlE. ZOMDO A UNIZEBRLTWVET,

.txvsel = CTSU_ TXVSEL INTERNAL POWER,
.txvsel2 = CTSU_TXVSEL_ MODE,

.md = CTSU MODE SELF MULTI SCAN,
.posel = CTSU_POSEL SAME PULSE,
.ctsuchacO = 0xO0F,

.ctsuchtrcO = 0x08,

B 5 >—JL FEBERA

1.1.8 FHAlT S —@A
CTSURY Tz I IVEFHADEEEZRETHERT—RALIDRRIZEELET,
COED2—ILIFEREZTEIYIAHFNET CTSU1 DIBEIZAT—2 ALY RAAZ M CTSUSOVF, T5—
AT—RALTRAD CTSUICOMP #., CTSU2L DIBHIFAT—R2 ALY X2 M ICOMP1, ICOMPO,
SENSOVF #1J—FL T, 3=V BB TEMLET, J—FLERICRT—FRXLPRAE) Y k
LET. EEARFI—IL/Ny VEHDSI$ ctsu_callback_args_ t M A 2/ M event ZSHB L TL LY,

1.1.9 BETH
AR EBH TN T AHEETT, AV 74 VTR THRBERETEET,
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1.1.10 E2Hitkee
CTSURY IS LIZEHONMREBEDH S SMEEH>TULEY . COBHMEX. NBEEASES
[CEMET DL EBMT DD AP ELTRILETY,

ZHARIL. CTSU1 & CTSU2L TELZ Y., CTSU1 AIC5%E. CTSU2L HIC 9O BN TR L F
EE

FMTEEIL. APl BAZMUOH T CEICLK 2 TRITTEEY . CNILBEDRE & (FHIZIRIZ L TRTS
nFEI,

SWHEEZ AT HIZIL. CTSU_CFG_DIAG_SUPPORT ENABLE # 1 [CEREL E T,

CTSU1 Di5&E. SERIC 27pF DAV T U EGRNBEICLAY ET, DEBEDARICEED S v Fit
AZEITSHEBE. 9 1ms OFLRMRICE v FERIAZERIBL TSN,

CTSU2L MiH&. ADCFIT (r_s12ad_rx)ZEALET . SWEETHERATSHSADCED 2 —IILTIFT—H
4 L1-B4E. R_CTSU_DataGet BN R Y fEI% FSP_ERR_ABORTED A& Y %3, ADCELa1—/LT
S—[ZDLTIX. ADCFIT (r_s12ad_ )8R LTL &Ly,

UTDRICOVWTEE LT CTSU2L OFHEREZFERLTT S,

1. CTSU2L & ikee##AT 5158, T ADC #FALEAEZLES., DA, ADCFITZ7
Yr—2a v ETHERT IRIIZEBEELEERT S, ADCFITZ%F 9 0—XLTTFELY,

2. LtE1.THO—XZETbEM-o=18BE. FSP_ERR_ABORTED W4 LET, FRY v TILESE
[ZADCFIT#450—XLT. ROZHEHLEEEITHIZ CTSU FS 4 /3\AM ADC iHAIAEREES L5120
TTF&ELY,

R CTSU ScanStart (g _ge ctsu instance diagnosis.p ctrl);
while (0 == g ge touch flag) {}
g _ge touch flag = 0;

err = R CTSU DataGet (g _ge ctsu instance diagnosis.p ctrl, &dummyD) ;
if (FSP_SUCCESS == err)
{
diag err = R CTSU Diagnosis(g ge ctsu instance diagnosis.p ctrl);
if ( FSP_SUCCESS == diag err )
{
/* TODO: Add your own code here. */
}
}
else if (FSP_ERR ABORTED == err)
{
adc _err = R ADC Close(0) ;
if (ADC SUCCESS != adc_err)
{
while (true) {}
}
}
3. RTOS7FUs—2a &Y 2154, CTSUED 12— ILOBHBENDS XY &£ ADCEP1—)L
DERY DR Sa—Y U TITEBLTLESL,

1111 BEHEEES (MEC : Multiple Electrode Connection) ###E (CTSU2SL)
CTSU2SL R Jx SILIFEHDEBEEHRL 1 DOEBE L TEHAIT S MEC #aexi - TLVET, &
DHEEIIEHCAREE— FOAERTIETT,

BIZIEI DDEBEFRT 256, EFRTEESFALTIFrRIILOEEZ L TENETNOEIE LI
BL, EENEEIMECHAILTIFYRILEADLERL1FYrRILDFAZLT1 DO AEZIET 5L
W3 ZEDAIRETT, MEC ST IIEHK LI-EBDBENERINIDTIEEL T,

6 [CREETAIE MEC R Z @A L=t RIDRAIRROLEZRLES . EHF v RILERFICEHEY
51=&. AN ECREYET,
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Normal Scan
R_CTSU_ScanStart() CHl_ CHZ_ CH3< R_CTSU_DataGet()
Measuring Measuring Measuring -
| : Time
| Start
Reduction
MEC Scan |
R_CTSU_ScanStart() CH1+CH2TCH3 R_CTSU_DataGet()
Measuring .
‘ — Time
'Start Finish

6 EHEETRIE MEC #Re % 2/ L 7=&HRI &R R L&

MEC #EED 31— FZHARICT HIZI%X. CTSU_CFG_MULTIPLE_ELECTRODE_CONNECTION_ENABLE
E1ICRELZEY.

MEC #ae2ERY $158(F. AL TSICH LTREDEI Y FA U E T —ABREBHDE v FA 4
Tx—RERZERLFET . MECHAIRADZ Y FA U3 T —ABRTIETELEDRENADELLZYET,

ctsu_cfg_tMDtsod & 1 ICBRET D ETEAYFA VA T —RAERICH LT MEC #BEZEMTEE TS
ctsu_cfg_t M mec_ts #5tEIFTE TSHEBSDWVTAMNICHREL TS,

U—I)L Fieet RBFICERT 5154813, ctsu_cfg_t M mec_shield ts [T —JL FiFFD TS BEEEHRTEL
TLESW, ZOBE. P—ILFHFELTERTES TSI 1 DT,

ctsu_cfg td num_ rx [F1IZERELTL &Y,

B Z £, 7 DEBERDBZE. UTICTRTESICctsu_cfg tDAVNERELTLEESL, 22T
(X, ZOMHDO A VNEEBELTVET,

.tsod = 1,

.mec_ts = 0,
.mec_shield ts = 3,
.num rx = 1,

B 7 MEC+ > —JL FEBERHI

1.1.12 E®) CCO #IEH#AE(CTSU2SL)

CTSU2SLRY TS )IFN—FKH9 7T UH CCOBENHE 4T 2 HEEEMKELZE>TLEDT,
Y CCOMIEICDVNTODHMIE, 113 FEFSBLTLEEL,

CTSU2SL XYY Tz SA Y CCOMEHREZLET 516, VI b 7OWHEAEREEZERT
BIEURRMEFT—FEHETHIENTE, AM TRy YOREBREAEZHEELEEA,

HEWIEREEEAMITT HICIE. CTSU_CFG_AUTO_CORRECTION_ENABLE # 1 [CERELFE T,
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1.1.13 HEEREEHIEREE(CTSU2SLa)
CTSU2SLa RY 7z SINIIN—F Oz 7 TCRILFI OV BEDHEEZ T H2EHHEKRMMEKEEE
BoTWEY,
CTSU2SLa R JxSIMNIILFI/ AV IFEFEZNIET 51=H. VI FD T T7TOHEFELES
FRTACELGKHBERT 25835 LNTE, A0 70tyHONBEREZEELEE A,

BENMHIEMEEZ AT BI121E, CTSU_CFG_AUTO_MULTI_CLOCK_CORRECTION_ENABLE # 1
IZERELET,

1.1.14  BHEIFIEHEE(CTSU2SL)
CTSU2SLRY Tz FMRFN—FIz7TREV OB v FHEET S EBHIEREER>TLETS,

CTSU2SL RY Tz SUHBRE VDB v FHEEMET 518, A o700ty S DNERHEHELE
A

FHRIEHIERFY IRV 7 FIAFERFAARV )P0 bA—F (ELC) TEEISHNEBA N b
OVTFNNCL>THRIBTEEY, APIBIEO R_CTSU_ScanStart()ZfEAL T 2Ly,

SHAITRIZF4ET S INTCTSUWR & INTCTSURD (FRES 2 —ILARELET, ChoDWBIZH LT
DTC #{#Ad %16, DTCHAREBEELHYET,

INTCTSUFN QALIEMSET Liz& EI2a—IN\yIBEBTT IV r—2 a3 VIZBHMLET ., ROEHBIFET
[CHIEHERZIWME LTS, APIE#® R_CTSU_AutoJudgeDataGet()ZEA L T &L,

2YFHEFEIZIEIMM E VMM D EL LM EFEIRLET . LTI IMM D ctsu_cfg_t D * U /\EREHI %
RLET., VMM [ jc % 0. majirimd = 1 [ZERFEL TS,

.tlot = 2, // % v F OoFF HEE K EF =3 [A]
.thot = 2, /7 &y FHIEERE R = 3 [F]

.je = 1, // 2O ETH v FHE
.ajmmat = // BENEY) 22[H]

2.y
7, /] N—=RAT A L EE 274 [A]
=0, // JMM

.mtucfen = 1, // HEREFHEIA

.ajfen = 1, // BEVHIERZD

.ajbmat
.majirimd

BEFIEREEZAMITIT HICIE CTSU_CFG_AUTO_JUDGE_ENABLE =1 Z8BELTTF &L\, ZTORIE
CTSU_CFG_AUTO_CORRECTION_ENABLE =1 #8% % L TE®) CCO HIE#RELAMICL TSN,
VMM [& CTSU_CFG_AUTO_MULTI_CLOCK_CORRECTION_ENABLE =1 Z&%E L T B8R R ¥ #HEREE
LAEMLTLEEL,

(@)~ (e)IEBHIEHEENHBAL TOREHZZTHLTLET,
JMM D EZEX, TILFIRYIEHBIOZENRTNIZ(Q) ~ (e)DEREETVLVET,

(a) EHRHIE—F

ctsu_auto_button_cfg_t M mtucfen THERENMEEBTENEIRZLFT., BCBEF 0 F#H/EL T
S, HEREF1ZBZELTLZELY,

(b) R—RS5A v

2 F OFF KEEDFHRIEMN S A—RX T4 VEEE LET . R_CTSU_OffsetTuning()TA =< v LA T
Yy hFa—=UF%5%ET%. BFICR CTSU_ScanStart()Za— /L L& EITR—R 54 VENHPHREL
F9 (BLINIEY FZE2+Ev b) . FD#%IZ. R_CTSU_AutoJudgementDataGet()Za—JL L1= & EITR—X
T4 UM ERR BLINIEY F29UT) LT, A—XSA VEHFUEBZRFBLET,
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R—ZR T4 VIFEELEFHARKECEHN L THRBRELTLICERLET, HELLFRERT 2 YT
OFFIREEN MK LB E. TOFHEICR—RSAVEBHLET . HEFITT2 vy FONHET SHEZN
FTOFEHYRIKETHEEZV T LET,

ctsu_cfg_t @ ajpmat TEHRIEIH (N—R 54 VEHER) ZHRETEFT. FVFA U2 T —RAER
NOREZ HBETY, AEREEE~DBREZTHAETEET,

(c) #vyFLELME

R—XAFA D FEDF 7Y bEDFEE2YFLEWMEZFIALTE2YFHEEZLET,

AYFLEWMERFERTYORZEZMELTEELET, "2y FON'NL"2 v F OFFDEBICERTY)
DRERBEBAIETTFY R ITEMHRLELET ., RKECTBIEEF YR VITRARICHENH Y F T,
AYFOFFHIEZE LD Y ET,

ctsu_auto_button_cfg_t @ threshold & hysteresis TR Y EDA Y FLEWMEEERTY O REHR/ETE
F. AEVa—ILEIhoh o L2y FLEWMEETRIZ Yy FLEMEZFEL T, CTSUAJTHR LY
ABICERELET,

BICEHCRENHIEEZRLET ., BEBRERFI VIE2 VFHICEBBTENEMT 526, LAZ v F
LEWMEZBABIT"Z2yFONHELET,

—=tRlfE
—_—R—2TA Y

|
Mt\ —tmsysL 20
\'\'i — TRy FLENME

Count Value

TOUCH OFF ~ TOUCH ON TOUCH OFF TOUCH ON TOUCH OFF

Time

8 BECEREOHRE

IICHEREMNHEEZRLET ., HERERFI VEFE v FRICEBHEBENBLT 50, TRAIZ Y
FLEMEZBARIZZ Y F ONHEENET,

—_tAlE
— AT

—_—tflzy FLEWNE

—_—TlzyFLENME

Count Value

TOUCHOFF ~ TOUCHON  TOUCHOFF ' TOUCHON TOUCH OFF

Time

9 HEREDHE
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(d) 3E%2 v FHEEREE / 2 v FHIEELE LK
“ByF ON'ERE S v F OFFIREN —EEEHEE L= v F ON'ERLIX 2 v F OFF ZHET %
=D T 1 IILAEEETT,

ctsu_cfg_t M tlot HE&L Y thot CEIKEHRETETET, FVFA VI T —AEBRADRE DHETT,
ERAREEOTIEEF v 2 DITRRICIEDHELHY FTH. REERENETLET,

(e) BT
BEIHITEREETIL ctsu_cfg_t @ ajmmat THREFHERPMEZEZETEETT, FVFA U2 T —AEBHAD
Re2 U H#ETY,

CNETHBALLERZ VHEDCEEER 10ISRLET,

—tElE
—R=R T

— Ry T LR ME
M — Ty F L EME

—

[eh]

=

S

VA A V=

=

o

(@)

TOUCH OFF TOUCH ON TOUCH OFF
Time

B 10 K2 o 0HE
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12 &FHRIE—F

CDEDaA—ILE, CTSURY JIFIUNRBTIHIEHECEE. HERE. CTSU2LRY 7z 5 )LIEFAIC
MZ CERFADEEAE—FIZHELTLET, £, CTSU2L [T BEREE—FE L THERREEH
THE—FZRILET,

121 BCEREE—F
BCBEEE—FTIH. ETSOHRBEREZMAILET.

CTSURY ZISIIFTSBEEICK-TRIBIZHBLTT—2Z28MLET, BIZE. 7TU5r—>ay

T TS5, TS8, TS2, TS3, TS6 MIRFTHEAL-LMEFAETH, TS2, TS3, TS5, TS6. TS8 MIREIZEHAIL
TT—2ZBMTHDT, Ny IT7DA Ty Y RIE[2]. [4]. [0]. [1]. [8] EBHBL T &L,

[CTSU1]
120 TS DEAIEMIET 74 FREDHE. BREFLRE 41 526us T,

68us 526us 34us 526us 17us 526us 8.5us 526us
i 1 i r t t ¢ e A e
SNUM = Measurement time 1 1 2 1 2 3 4 123456738
Wait time is changed depend on the Sensor Drive Pulse setting as above.
SST: 16

CTSUPRMODE : 2
CTSUPRRATIO : 3

B 11 BEEE&HRIRMH(CTSU1)
[CTSU2L]
120 TS OFHBIEMEIET 74 L FREDIBA. #576us TY .

1st 2nd m

»
»

A

576us approx. STCLK: 0.5
SNUM : 7
Measurement Period = (1/STCLK) * 8 * (SNUM+1) * 3 = 384us SST :31

Wait time = (1/STCLK) * (SST+1) * 3 = 192us

12 HEAERARRE(CTSU2L)

122 HEREE—F
HMEREE—FTIK, ZIETS (RO EFEIETS (Tx) OMICRET HIHERELHALES. £D1:
H.22LULEDTS ZREELET,

CTSU2L RY 7T S)LlE. BEINT=-Rx & TXDLETHMEAEHLELZHALET, HlZIEX. TS10, TS3
MRx, TS2, TS7. TS4 N Tx DIHFEE. UTOHAEHLEDIBIZEFALTT—2 M LET,

TS3-TS2, TS3-TS4, TS3-TS7, TS10-TS2, TS10-TS4, TS10-TS7

BEHEICERELTWAHEEREZERT S-H. CTSU2L R 7 S )LIFE—EEIZH L T 2 BOEHAIL
BELET, 1EEB (Primary) & 2EB (Secondary) T/NLAHAERS vF FExv /8 2 DEtEERE
REZSETEHBIL, 2 BEFAES 1 EEAAEDERERDDI L THEREEELRBIENTEFET, &
DED2—VIFERTHEZETIC2EDOFFAEZEALET,
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[CTSU1]
12D TS OFBIBFMIET 74 FREDBE. REFLEM+$526us D 2 ETT,

[CTSU2L]
1 DNEBDETAEMIZT 74 FEREDBE. #1152us T,

Primary ~ Secondary Primary Secondary Primary Secondary

BB BB BT

1152us approx.

Measurement Period = (1/STCLK) * 8 * (SNUM+1) * 3 * 2 = 768us STCLK: 0.5
Wait time = (1/STCLK) * (SST+1) * 3 * 2 = 384us SNUM : 7
SST 31

B 13 fHEFEEEHAIRME(CTSU2L)

123  EFREEIE— F(CTSU2L)
CTSU2L MEFREHAE— KTIE., TSHFICANSAMNEEREHALET,
HiElE F—ARMOIEILEC AR ERETT,

AAYFFXFYN\ABETELVOTERIESIT 1 EICHEST=6H. 120 TS OFAREIET 74~
BREDIGE. $9256us TY, BRFAE— FTRERMEDE—FEIYRVWEEFLRENBDEL LSO, SST

ZB3ICHRELTLET,

1st
G
256us approx. STCLK: 0.5
SNUM : 7
Measurement Period = (1/STCLK) * 8 * (SNUM+1) = 128us SST :63
Wait time = (1/STCLK) * (SST+1) = 128us
14 EFRETRIERRE
R0O1AN4469JJ0320 Rev.3.20 Page 14 of 41
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124 BEMIEE— F(CTSU2L)

CTSU2L MEEWHIEE— FTIX, TSIHFICEHKEINE-NEERZERAL T, EHMICHERBZEZEHL
FY, CNIZIE3IBEONEAHYET, B 15DFAI T Fv—rESBLTLIEELY,

Corr1 i 5 Corr12 M 12 EDOFHIEAFA & ex R DEEMEANEEROEA. &5 13 BOEHAIAERE
BED1EY MZHBYFET, 1y bOFTAIZ 1 EDOFATRAZDTIEAEL ., EFFTRHEICH T TERITS
C&ET, BEOFHBDOBIFIZALBNIEEZERLTLET,

1ty bZEAEIETLEZOE Y CCOMERBEREHT SN (FHEK) 2T/ OEE

CTSU_CFG_TEMP_CORRECTION_TIME THREL&FY ., Fl=. £DEZITHEERICA 7Y FERZ
MLTADC TERXE%#5HBITACLETRIRIM LR 2 LAELETS,

+ 1 set
Measurement

le Period
rma Normal Normal
Corrl2 ex_R
Measuremen t —" |Measuremen t

192us
approx

MNormal

—  |Measurement

|

Update coefficient
Adjust RTRIM

Numberof times
CTSU_CFG_TEMP_CORRECTION_TIME

B 15 BEMEHA2ASVTFvr—+

BEMEE—FTIZADCFIT (r_s12ad \)&FERALTWWEY, BEMEE—FTHERAITSADCED 21—
IWTIS—IEELI-HBA. R CTSU DataGet B$tDRE Y {EI&X FSP_ERR_ABORTED AR Y £3, ADC
EC21—)LTS5—[ZDLTIE. ADCFIT (r_s12ad_m)ZSBLTL &Ly,

UTORICOVTEITEELTSESLY,

1. CTSU2L DEERMEE—FZFERT 5. 3 ADCEZFERALEAIEZLET, TDAE. ADCFIT
7= ETCHHERT ABRILEEMELZFERT HHIC. ADCFIT #2439 0—XLTTF&LY,

2. k@& 1.THO0—XETFbhEMNo1=154. FSP_ERR ABORTED AL LEY ., FadH v TILESEIC
ADCFIT2450—XL T, ROEBEMERERITHICCTSU FS 4/ \NMD ADC FHAINEREHES L SICLTT
A

R CTSU ScanStart (g _ge ctsu instance temp correction.p ctrl);
while (0 == g ge touch flag) {}
g ge touch flag = 0;

err = R CTSU DataGet (g ge ctsu instance temp correction.p ctrl, &dummyD) ;
if (FSP_SUCCESS == err)
{
/* TODO: Add your own code here. */
}
else if (FSP_ERR ABORTED == err)
{
adc err = R ADC_Close(0) ;
if (ADC_SUCCESS != adc_err)
{
while (true) {}
}
}
3. RTOS77Ur—2 3 T 5HE. CTSUED2—IILDREMENDA XY L ADCED1—)L
DERIDRT 1= U TITERELTLEEL,

1.2.5 ZWE—FK
ZME—FIX., COZMEEEEXE > THRALTAERTAEZRA XY T 5E—FKTT,
HMICDOLNTIE, 1110EHZSBLTLESL,
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1.3 AR A ST

1A2ETHBALEEY., SEIEY I b7 V) AFEIZFARV )Y ay bO—F (ELC) TREEIS
NENEBARY FONWT N> THRIBTEET,

— iR ERAEIE. 2 ZAVTESMICEHRILET ., 24 YOMBIETRTOE EREBEDEH
MNETTEDLIICHRELTLESWL, FFRBMIEIEI Y FA 37— RAEREFRE—FIZCE->TERY
F9, 12FFSHLTLEELY,

YILDzT7 R)AENE MY HIZIE, BDNEEFTEIAIVITDEELRHY ET,

Y7 b7 ) AHIXR CTSU ScanStart()THA Y FA V32 71— RAERICHT HREELTHLEHIED
S0y FTBDT, FATVAR MNRENLETOEENEELET, =1, CHIFFHRBRBICERT
FEEBICINEVDT, BERDVINEBEREELDYI LT R)AZHELET,

HE LY AE, COLIIEEEEHFBETELVLS BIEEOEEEESHTOFENRERIGEICHEL
BYET, MR T TEEDR Y FA R T —ABREDBEESIE. —DDEHAINTET LEEEZIZ
R _CTSU_ScanStart()TRIDZ v FA o2 T —AEHDHREELTLEELY,

1.4 AP 2
RED21—IVIFUTO API B HY FT,

2TOAPI EHOFE—FIHICIEZaY FO—LBEERDKRS V2 FEL TSN, ZAUNDSIFIZDL
THRAVAZETIHZEEIEINULL THEWZ &, BLUEAPI TRERYA XEZERL TS EFHALTKL
&L, =12 L. R_CTSU_CallBackSet()Z5I5 T DT, API EABO M 34 28BL T &L,

BA%K B

R_CTSU_Open() BELEZYFA U I —RABREZNHIELET,

R_CTSU_ScanStart() BELEEYFAUR DI —RAEHOTAZRKBLET,

R_CTSU_DataGet() BELEEYFAUR DI —REHOETOFREZRELET .

R_CTSU_CallbackSet() BELESYFA U IT—RABROI—ILANy VERERELE
E

R_CTSU_Close() BELEAYFA U I —AERERTLES,

R_CTSU_Diagnosis() EZHMEERITLET,

R_CTSU_ScanStop() BELEEYFA U DI —REHOTANEELELET,

R_CTSU_SpecificDataGet() BELEAYFA 2T —RABROIEE LI-T—2 RO RIE
EHARAHET

R_CTSU_Datalnsert() BELET—2FEELIEZIYFA 02T —XEROFRIE/NY
T7ICEMLET,

R_CTSU_OffsetTuning() BELEEYFAURTI—RBROF Ty FLPRXE (SO)
ERRLET,

R_CTSU_AutoJudgementDataGet() | BEIFIEHAEZFERAL T, EELE2 Y FA U2 T —ABHOE
TORZ VHERREMELET,
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2. APl &R
AFITED21—LIE, TEDEHTHEEZHERLTLEY,

2.1

N—FOTT7DEKX

CERICES MCUMNUTORED LT hAESR—FLTVWEIRENHY FT,

® CTSU

® (CTSUa

® CTSU2L

® CTSU2SL

® CTSU2SLa

2.2 VIO T7DEKXK

CORSANFZUTDFITEY 2a—)LITRTFELTWET,

® FKR—KHYKR—r/yHy—TFEDa—)L (r_bsp) v7.50 LIEE

AVITA T L= aVEREICE>TUTDED 2 —ILICHEREFELET,

® DTCEYa—/lLr dicvd.50 LIE (DTCEnEZERT 55S)
DTC 8k #{F AT AKRIE. r_bsp ® T A/XT 4 M Heap size % 0x1000 A LIZL TITHEAL ZE LY,
GCC avnNA S #FEAT 155X Heap size & 0x1600 #E L TWLVET,

® ADC £V a—JLr_s12ad_rx v5.40 L& (EEMEE— FEEEIZME—FZERTLEE)

Fr=. UTOY—ILOEREZEELTVETS,

o HEREHXF v FEUYREHFEXIEY—IL QE for Capacitive Touch V4.2.0 LI
2.3 HR—brESNTWWEY—ILFI—>

A FTEDa—/ILEUTISRIHARRELE VN S TEERREITH>TULET,

BARIRE

® Renesas e? studio 2025-07

® |AR Embedded Workbench for Renesas RX 5.10.1

NS

® Renesas CC-RX Toolchain v3.07.00

® GCC RX Toolchain v14.2.0.202505

® |AR C/C++ Compiler for Renesas RX version 5.10.1
24  HIREIF

COIA—FKRIFVIV RS FTRAEL, BEHORBEAHOI—ILEZHRELET,

2.5

ANYETFAL)L

TRTHOAPIRUHE LEFERAINSD A VF T2 —RAEREIE “r_ctsu_qge_if.h” [CREBESATVWET,
EIL R ED#ERA T 3 Ik “r_ctsu_qe_configh” TEIRLET,

2.6

By

CDRZANIEANSICI ZFERALTLEY, ChoDE(T stdinth TERSNTLETY,
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2.7 VNS ILEBDETE

AED2—ILDAV T4 FXa2L—2a3 v ToavEEDATLavAELUVREEICET S5H%E. T
RIZRLET,

r_ctsu_ge_configh®a>r 274 XalL—>avr7oay

CTSU_CFG_PARAM_CHECKING_ENABLE INTA—BF Ty IREBEI—RIZEHEIMNERT
T 74U MEIZ “BSP_CFG_PARAM_CHECKING_ENABLE” | &F 7,

“0" EBEIRTBHE. NSA—EFFI VI NEE
I—FhoEBTESH, O— K94 XHEIET

TET,

“0" MIFE. NFA—FFz v NEEZI—FH
LEBLET,

“1” DIFE. NFA—FF vy NEZI—FIC
EHFET,

“BSP_CFG_PARAM_CHECKING_ENABLE” M5
&. BSP TOETEITKEFELET,

CTSU_CFG_DTC_SUPPORT_ENABLE “UW"HERTET HZ & TCTSU2L O CTSUWR E| Y A H
¥ T4 MEX “07 HEU CTSURD BIY RAAMEIZA L > TOEvH
TIFEE < DTC ZERALEY,
ARSI

DTC A7 TUH5— 3 v DDBFRTHERINT
WREBAE., CORSAN\DERALEEET HATHEMEMN

HYFET,
CTSU_CFG_AUTO_JUDGE_ENABLE PICERET S ETEHHHEDI—FEEMLE
¥ T4 MEF “07 ERR
CTSU_CFG_INTCTSUWR_PRIORITY_LEVEL CTSUWR EIYAHDEFZEL AN (DTC #ERT
¥ FI4IMEF “27 HIGAELWE) FHRELET, SHIL0 (E) — 15
@Y ET,
CTSU_CFG_INTCTSURD_PRIORITY_LEVEL CTSURD E|YAADEFLELANJL (DTC 2FEAT
¥ TIAIMEF “27 5HEELWE) #RELEFT. S8BHEIX0(E) — 15
@B YES,
CTSU_CFG_INTCTSUFN_PRIORITY_LEVEL CTSUFN BIYRAHDEBEELRILEBRELET,
¥ FI4IMEF “27 #FEHEIZ0(E) — 15 (@)IHYET,

UTDa T4 L—23 vk, 89FA28 T 2 —RERITHE L% E L A4 5128, Smart Configurator TIXEEE L F
A,

QE for Capacitive Touch ZERT 5 LH[EINFET, TDIHEA. FOP ¥ FIZ QE_TOUCH_CONFIGURATION AHVE
E M. r_ctsu_ge_config.h OFERITEMIZLZY. KHYIZ ge_touch_define.h [CERINFET,

QE_TOUCH_VERSION QED/N—T 3y
CTSU_CFG_NUM_SELF_ELEMENTS HOA=. BRetHl. BEEWHEOARF TSHEZHE
LET,
CTSU_CFG_NUM_MUTUAL_ELEMENTS HEREDET M) Y RBERELET,
CTSU_CFG_NUM_AUTOJUDGE_SELF_ELEMENTS HEHEEHCEEILAY FOBEERELES,
CTSU_CFG_NUM_AUTOJUDGE_MUTUAL_ELEMENTS HEHEREREIL AL FOBKERELET,
CTSU_CFG_LOW_VOLTAGE_MODE Low Voltage E— FZ BT H5MEIRLFET, =
MDIEA CTSUCRAL L X2 M ATUNEO E'vw kZE
EINFET,
EEEIE
A% 7 k& CTSU1 O Low Voltage E— FZEHHR—
FLTULVRLV=8, CTSUT DIBEAIZ0ZBELT
(&L,
CTSU_CFG_PCLK_DIVISION PCLK DR REEEH{RELET ., ZDEHA CTSU 1L
CTSUCR1 LY X% M CTSUCLK Ew k, CTSU2L
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[Z CTSUCRAL LY XA M CLK Ew MMIFREShFE
-d-o

CTSU_CFG_TSCAP_PORT TSCAP in F&EHRELET,
Bl Z X, P30 Mi54E 0x0300 ZH/ELET,
CTSU_CFG_VCC_MV VCCDEREEHELFET,

BIZ L. 5.00V DI5HE 5000 ZHRELET,

CTSU_CFG_NUM_SUMULTI

TILFOOYIERAOHERELET,

CTSU_CFG_SUMULTIO

TLFoAVHEHAD 1 DEORKBDREEEER
ELET,
Ox3F MHERIETY ., (RX260/RX261 % Ox2F % #t1Z)

CTSU_CFG_SUMULTH

TILFH/OYIEHBD2 DEDERBMDBEEEREH
ELET,
0x36 MIEEETT ., (RX260/RX261 [& 0x28 %t 2E)

CTSU_CFG_SUMULTI2

TILFH/AYIEHBD I DEDEERDEERESR
ELET,
0x48 MHEEIETT , (RX260/RX261 [& 0x36 % H#E1E)

CTSU_CFG_TEMP_CORRECTION_SUPPORT

BEHEZANICTEINRRLET,

CTSU_CFG_TEMP_CORRECTION_TS

BEMERFOBSERELFTFI,

CTSU_CFG_TEMP_CORRECTION_TIME

mEMEOMERMEHERERELEY ., DEM
EE—FTOFAIBEAZ1I Y FELT, iy
FETBICEHTAIDEBERELET,

CTSU_CFG_CALIB_RTRIM_SUPPORT

BEMED RTRIMBEZECTEMEIRLE

_d-o

REFEZAMLTEIMET HIZIE. ADC DEREL W
BLHEYFET,

CTSU_CFG_DIAG_SUPPORT_ENABLE

W TANICTENRRLET,

CTSU_CFG_DIAG_DAC_TS

CTSU1 TRMIZERY % TSHFDBESERELF
_d-o

CTSU_CFG_AUTO_CORRECTION_ENABLE

BE CCOREZAMT AMBIRLETS,

CTSU_CFG_AUTO_MULTI_CLOCK_CORRECTION_ENABLE

BEERBMEEEMNCTHIMRRLET,

CTSU_CFG_MULTIPLE_ELECTRODE_CONNECTION_ENABLE

MEC #EEx AT HMBIRLET,

CTSU_CFG_MAJORITY_MODE

Ay FHEREREBOEY vy, 1 Ev FEIK
VMM, 2 Ew FBIZIMM 2R LET, 49FA Y
AT —RBEBRICEHLETEELET,

1: VMM

2 JMM

3:VMM & JMM OB

R01AN4469JJ0320 Rev.3.20
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2.8 a—FKFH A4 X

ROM (A— FEXUEHH) £ RAM (FB—NILT—4) OY A XL, EILKFED 127 a2\ 1 )LEEDE
El DAVITAXaL—23avFToavIZkoTRFYVET, BHELMEIX. 23yKR—rZhTLS
Y—ILFIz—2] OC AVNRASTAVNANFT T avNTIAILMEDSEETT, aVMILAT
AVDTIAILMEIRBEIELANIL2, FEEDEA THAXBE, T—F2 - ITVT«4TF72:JMLITY
FAT7UTT, a—FHA4XEC avnASON—2aoPvavna LA FoavicsYERY ET,

Renesas CC-RX Toolchain v3.06.00 Z#HA L T, TN AU/ M ILEDHRETDH A XERrLET,
A XIZEDHZREDHTLTNET,

CTSU_CFG_PARAM_CHECKING_ENABLE 0

CTSU_CFG_DTC_SUPPORT_ENABLE 0
CTSU_CFG_AUTO_JUDGE_ENABLE 0
CTSU_CFG_LOW_VOLTAGE_MODE 0
CTSU_CFG_TEMP_CORRECTION_SUPPORT 0
CTSU_CFG_CALIB_RTRIM_SUPPORT 0
CTSU_CFG_AUTO_CORRECTION_ENABLE 0
CTSU_CFG_AUTO_MULTI_CLOCK_CORRECTION_ENABLE 0
CTSU_CFG_MULTIPLE_ELECTRODE_CONNECTION_ENABLE 0

HEeBRELHAREINTNIILAV I TOYARE 1 ILAY MEBINTHEZ 24 XERLET,
QE N A3 % ge_touch_config.c H&HF T,

[CTSUA]

® CTSU_CFG_NUM_SUMULTI 1

Mode and Self-capacitance + 1 element Mutual capacitance +1 element
element num 1 element 1 element
ROM 3315 bytes +8 bytes 3606 bytes +8 bytes
RAM 223 bytes +23 bytes 241 bytes +35 bytes
[CTSU2L] VMM
® CTSU_CFG_NUM_SUMULTI 3
® CTSU_CFG_MAJORITY_MODE 1
Mode and Self-capacitance 1 + 1 element Mutual capacitance +1 element
element num element 1 element
ROM 4701 bytes +8 bytes 5026 bytes +8 bytes
RAM 457 bytes +41 bytes 491 bytes +63 bytes
[CTSU2L] JMM
® CTSU_CFG_NUM_SUMULTI 3
® CTSU_CFG_MAJORITY_MODE 2
Mode and Self-capacitance 1 + 1 element Mutual capacitance +1 element
element num element 1 element
ROM 4827 bytes +8 bytes 5142 bytes +8 bytes
RAM 465 bytes +49 bytes 507 bytes +79 bytes
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29 5lH

APl BBH DS THIBERS L UNEREZRLET, APl BB THERAT H/1FIA—2DELE, 5%
BTEELTVWET, ChEFEFzvIEFFTV. T5—FRHILSEDILHTT,
CNSDEBERDHIZERL, JOr24 TEEELE ELITr ctsu_ge.h, r ctsu_ge api.h ITEEShTULE

ER
F 1(Cctsu_ctr_tHEER (32 FO—LBERKR) ZRLET, COBERTHERALTWST—2EIZD
WTlEr ctsu geh Z5BL TSV, BEIVYFA U T —REROFRARECHABREZEELE
9, QE for Capacitive Touch ##fA9 52 & T, 2y FA U2 T —RBRICHELIzaY bO—)LEERK
DEHMH ge_touch_config.c [CHAZTNBZDT, CHOED21—ILDAPIDE—FIHIZHELTLLEELY,

%= 1 ctsu_ctrl_t #&&

T—45H AN AE
uint32_t open Open735%
volatile ctsu_state t state FHRIIKRE
ctsu_cap t cap AR RU A
ctsu md t md FHAlE—F
ctsu_tuning_t tuning A% VA 7Yy N Fa—=252055
uint16_t num_elements ILAV MY
uint16_t wr_index CTSUWREIY AHA VT I IR
uint16_t rd_index CTSURDEIYAHA VTV R
. . ILAVEDA 7Y b Fa2—Z=ZVIRTITS
uint8_t p_element_complete_flag BOHA A
int32_t * p_tuning_diff BEELDERBEDORAAZ
uint16_t average BHFEHEmREIR
uint16_t num_moving_average BHFHITAILEDFHY L TILE
uint8 t ctsucr1 CTSUCR1ME&TE
ctsu_ctsuwr_t * p_ctsuwr CTSUWR®MELTE
ctsu_self buf t * p_self raw HEBELENYI7FDRIUE
uint16_t * p_self corr HEREWEENYI7DRA S
uint16_t * p_self mfc HCREVYLFIV/AYIBEBNY I 7FDRSA AR
ctsu data t * p_self data HEREHAENY I 7DRA 3
ctsu_mutual_buf t * p_mutual raw HERELEENY I F7DRA S
uint16_t * p_mutual_pri_corr HERETSARVBEBENY I7DRA 4
uint16 t * p_mutual_snd_corr HERELAFREENY I 7DERA A
uint16_t * b_mutual_pri_mfc *%Ei§§7547 JILFIOAYIBHEENY T 7D
RAAE
uint16_t * b_mutual_snd_mfc ;E\_'jfftb VHEYRILFIOOYIEEENY T 7D
ctsu_data t * p_mutual pri_data HERETSAVUEAENY 727DRA U4
ctsu data t * p_mutual_snd_data HERELAFVHABENY I 7ORAU4E
Stsu_correctlon_mfo_t b_correction_info BIEBROAA V&
ctsu_txvsel _t txvsel TXVSEL®DERRE
ctsu_txvsel2 t txvsel2 TXVSEL2M & 5E
uint8 t ctsuchac0 CHACODERTE
uint8 t ctsuchac1 CHAC1DERE
uint8_t ctsuchac2 CHAC2ME&E
uint8_t ctsuchac3 CHAC3MERE
uint8_t ctsuchac4 CHAC4MERE
uint8_t ctsuchtrcO CHTRCODE&*E
uint8_t ctsuchtrc1 CHTRC1DE*E
uint8_t ctsuchtrc2 CHTRC2MDE&*E
uint8_t ctsuchtrc3 CHTRC3ME&E
uint8_t ctsuchtrc4 CHTRCAMERE
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T—4HH AN AR
uint16_t self elem_index HERENDILAVKAVTYIR
uint16_t mutual_elem_index HEREDILAV M UTYIR
uint16_t ctsu_elem_index ILAVMMIUTYIR

ctsu_cfg t const *

p_ctsu_cfg

VT4 THBERDRA V4

void

(* p_callback) (ctsu_callbac
k args t *)

=Ny IBEBEDOKRAL 24

uint8 t

interrupt_reverse flag

BNYVAHREI ST

ctsu_event_t

error_status

IS—RT—3 R

ctsu_callback args t *

p_callback_memory

J—)LNy VBEHBIRTE (TrustZone &)

void const *

p_context

Context® R4 > &

bool serial_tuning_enable SYTFINF1—ZUTEHTSY

uint16_t serial_tuning_mutual_cnt SYFINFa—=24

uint16_t tuning_self target value EE’%\.EO)T ey bFa-=2TE=F b
uint16_t tuning_mutual_target_value EE@EO)T ey bFa—=2TE=7Y
uint8 t tsod TSODE&RFE

uint8_t mec _ts MECOOTSinF&=

uint8 t mec_shield ts MECY—IL FDTSIHnF&ES

CTSU_CFG_DIAG_SUPPORT_ENABLE ==

ctsu_diag info t *

| p_diag_info

PEERDRA V2

BSP_FEATURE_CTSU_VERSION ==

RILFHOvHIDA 7Y b Fa1a—=VIRT

uint8_t p_frequency complete flag S5 5DKA 4

uint8 t * p_selected freq_self BRLEBEHEBEORSA V2 (HEEE)
uint8 t * p_selected freq_mutual BRLEZBAEBBFEDRA VS HERE)
ctsu_range_t range BERLoD

uint8 t ctsucr2 CTSUCR2MERE

(BSP_FEATURE_CTSU

VERSION == 2 && CTSU_CFG_AUTO JUDGE_ENABLE == 1)

ctsu_auto judge t *

p_auto_judge

BEHEBERDOKRA 22

uint32_t

adress_auto_judge

p_auto_judge® 7 KL X

uint32_t adress_ctsuwr p_ctsuwr®D 7 KL X

uint32_t adress_self raw p_self rawD7 KL X

uint32_t adress_mutual raw p_mutual raw®d7 F L X

uint32_t count_auto_judge B E¥IE THODTCERE M

uint32_t count_ctsuwr_self mutual HE¥|E THOCTSUWRE Y A A [E1 31
uint8_t blini_flag BLINIZZE 7545

uint8_t ajmmat AJMMATERE

uint8_t ajbmat AJBMATERE
(BSP_FEATURE_CTSU_VERSION == 2 && CTSU_CFG_AUTO_MULTI_CLOCK_CORRECTION_EN
ABLE == 1)

uint32_t p_mcact1 MCACTIEREDRA >4

uint32_t p_mcact2 MCACT2EXED RS > &

uint8_t mcact_flag HHEEREESRETISY

£ 21T ctsu_cfg t#EER (av 7« JHEERKR) 2RLET,
QE for Capacitive Touch ##H3 52 & T, 2V F A 22 7 2 —RBERIZIE C-EHN

ge_touch_config.c [CHAENBD T, R_CTSU_Open()DEZ3IHIZHTE

LTLESY, a7 4T DfEIF

Smart Configurator & =& QE for Capacitive Touch NE&E T HHIIRE G > THEY . WEDMELD-HITK
VIR T7TRIZS—HRBEZLFTA, FEBTEBETHIHEIEEEL T I,

% 2 ctsu_cfg_t #E:&H

T—2 3 A NG

kS

{BEDEEE

ctsu_cap_t cap

CTSU R & v UEA k1) 71EIR

CTSU_CAP_SOFTWARE : Y7 k7 hUH
CTSU_CAP_EXTERNAL : #M88 k 1) A
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T—452E A ING kS EDFEE
ctsu_txvsel t | txvsel RIEERER CTSU_TXVSEL_VCC : VCC 3&iR
CTSU_TXVSEL_INTERNAL_POWER : VDD ;&iR
ctsu_txvsel2 | txvsel2 REEEER 2 CTSU_TXVSEL_MODE : TXVSEL [Z# 5
t (CTSU2 D &) CTSU_TXVSEL_VCC_PRIVATE : VCC(& ;&R
ctsu_atunel | atunef ERAERE CTSU_ATUNE1_NORMAL : 5@ 5
t (CTSU M) CTSU_ATUNE1_HIGH : BE#HH
ctsu_atune1 | atune12 ERREHRE CTSU_ATUNE12_80UA : 80uA E— K
2t (CTSU2 D7) CTSU_ATUNE12_40UA : 40uA E— K
CTSU_ATUNE12_20UA : 20uA E— F
CTSU_ATUNE12_160UA : 160uA E— K
ctsu_md_t md CTSU &l E— Fi®IR CTSU_MODE_SELF_MULTI_SCAN : HE2&E7IL
FREYE—FR
CTSU_MODE_MUTUAL_FULL_SCAN : HfEBE 7
LWRAEZYE—FR
CTSU_MODE_MUTUAL_CFC_SCAN : #E&E C
FC R¥+ > E—F (CTSU2 D#H)
CTSU_MODE_CURRENT SCAN : B R ¥+ >
£— K(CTSU2L)
CTSU_MODE_CORRECTION_SCAN: : ##iE R %
»E— R(CTSU2L)
CTSU_MODE_DIAGNOSIS_SCAN : Diagnosis A
FrUE—F
ctsu_posel_t | posel JEEHRImFH F1:E R CTSU_POSEL_LOW_GPIO : L H{7(GPIO)
CTSU_POSEL_HI Z : Hi-Z 7
CTSU_POSEL_LOW : L H1(TXVSEL/TXVSEL2 ®
&E)
CTSU_POSEL_SAME_PULSE : RI#8(£(S)/ LR
H 71(TXVSEL/TXVSEL2 D)
uint8_t tsod TS i FEE H 1:ER 0: #EREHAUE—F
1: TS $FEE H A (High/Low H H)
uint8_t mec_ts MEC #8:CERT 5 TS inFHES 0 to 35
uints_t mec_shield_ts | MEC ##ECHERTE7Y T4 T>—ILF | 0to 35
DTS HFES
uint8_t tlot BEHEDZ vy F LEMEL ##BZf-&E |0 to 255
¥l EE
uints_t thot BHEIHIEDNDZ v FLELMEH ##BX1=& | 0 to 255
¥l EE
uint8_t jc BEIFIEDHIEE Y 0: HERREN 1 DAL EMEHBR T v FHE
1: HEHRO 2 ONLEMEHBATE v FHIE
2 HIERHERD I ONLEMEHEBATE Y FHE
3 HEHRDA4OALEWVMEHBZ TR v FHE
uint8_t ajmmat B Eh¥IE D EHAMETS B F 19 R4 0 to 11 (2M"FJKEIE)
uint8_t ajbmat BEHENDR—R S A U EHEE 0to 15 (MEREE+1). 0 [ER—XS 1 VEHE=E
k)
uint8_t mtucfen BHEHEDHEREEE 0: HmELAGWL
1:2@BEAIT—205 1 RBEAT—2EHET
%
uint8_t ajfen HENFIEHEER SRR 0 : BENFIEHREES)
1: BEHIEREERED
uint8_t a‘utOJudge_mo BEEE OF E- S ERES Oto7
nitor_num
uints_t ctsuchac0 TS00-TS07 BV R Y 0x00 to OxFF
uints_t ctsuchac1 TS08-TS15 BV R Y 0x00 to OxFF
uints_t ctsuchac2 TS16-TS23 BT R Y 0x00 to OxFF
uint8_t ctsuchac3 TS24-TS31 BT R Y 0x00 to OxFF
uint8_t ctsuchac4 TS32-TS39 BT R Y 0x00 to OxFF
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T—4E A UG kS EDFE
uint8_t ctsuchtrc0 TS00-TS07 HHEEEVY R Y 0x00 to OxFF
uint8_t ctsuchtrc1 TS08-TS15 HHEEEVY R Y 0x00 to OxFF
uint8_t ctsuchtrc2 TS16-TS23 HEEEVY R Y 0x00 to OxFF
uint8_t ctsuchtrc3 TS24-TS31 HHEEEVY R Y 0x00 to OxFF
uint8_t ctsuchtrc4 TS32-TS39 HHEEEVYRY 0x00 to OxFF
ctsu_elemen | p_elements ILAVKR-aYIT4 =23 DRSS | -
t cfg_t * 3
uint8_t num_rx 2T 0 to 36
uint8_t num_tx EEmFE 0 to 36
uint16_t num_moving_ | EHAIT—2 BEIFHH 0 to 65535
average
bool tunning_enabl | 1 =¥ LA TEY hFa2—=25 D05 true : Enable

e

Z

false : Disable

void * p_callback CTSUFN E|YiAHa—IL/INY Y -

void * p_context AVTEREDRA VA -

void * p_extend PRERIBRDRA > 4 -

uint16_t tuning_self_tar | BEREA =YY LA Ty F2—F 0 to 65535
get_value &

uint16_t tuning_mutual | HEBESA =¥ ILA Ty b 2—5F 0 to 65535
_target_value &

ctsu_auto_b | p_ctsu_auto_b | BEIFIERZ VEREDEIADRS 4 -

utton_cfg_t *

uttons

LREBERTHEALTWLAOREZRLES,
/** CTSU Events for callback function */
typedef enum e ctsu event
{
CTSU_EVENT SCAN COMPLETE = 0x00,
CTSU_EVENT OVERFLOW = 0x01,
CTSU_EVENT ICOMP = 0x02,
CTSU_EVENT ICOMP1 = 0x04

} ctsu_event t;

///< Normal end

///< Sensor counter overflow (CTSUST.CTSUSOVF set)
///< Bbnormal TSCAP voltage (CTSUERRS.CTSUICOMP set)
///< Abnormal sensor current (CTSUSR.ICOMP1l set)

/** CTSU Scan Start Trigger Select */
typedef enum e ctsu cap
{
CTSU_CAP_SOFTWARE,
CTSU_CAP_EXTERNAL
} ctsu cap t;

///< Scan start by software trigger
///< Scan start by external trigger

/** CTSU Transmission Power Supply Select */
typedef enum e ctsu txvsel
{
///< VCC selected
///< Internal logic power supply selected

CTSU_TXVSEL_VCC,
CTSU_TXVSEL_INTERNAL POWER
} ctsu txvsel t;

/** CTSU Transmission Power Supply Select 2
typedef enum e ctsu txvsel2

{

(CTSU2 Only) */

CTSU_TXVSEL MODE,
CTSU_TXVSEL_VCC_PRIVATE,
} ctsu_txvsel2 t;

///< Follow TXVSEL setting
///< VCC private selected

/** CTSU Power Supply Capacity Adjustment (CTSU Only) */
typedef enum e ctsu atunel
{
CTSU_ATUNE1 NORMAL,
CTSU_ATUNE1 HIGH
} ctsu_atunel t;

///< Normal output (40ud)
///< High-current output (80uAd)

/** CTSU Power Supply Capacity Adjustment (CTSU2 Only) */
typedef enum e ctsu atunel2
{
CTSU_ATUNE12 80UA,
CTSU_ATUNE12 40UA,
CTSU_ATUNE12 20UA,

///< High-current output (80ud)
///< Normal output (40uA)
///< Low-current output (20uld)
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CTSU_ATUNE12 160UA ///< Very high-current output (160ud)
} ctsu atunel2 t;

/** CTSU Measurement Mode Select */
typedef enum e ctsu mode

{

CTSU MODE SELF MULTI SCAN = 1, ///< Self-capacitance multi scan mode
CTSU_MODE_MUTUAL FULL SCAN = 3, ///< Mutual capacitance full scan mode
CTSU_MODE MUTUAL CFC SCAN = 7, ///< Mutual capacitance cfc scan mode (CTSU2 Only)
CTSU_MODE CURRENT SCAN =9, ///< Current scan mode (CTSU2 Only)

CTSU_MODE CORRECTION SCAN = 17, ///< Correction scan mode (CTSU2 Only)
CTSU MODE DIAGNOSIS SCAN = 33 ///< Diagnosis scan mode
} ctsu md t;

/** CTSU Non-Measured Channel Output Select (CTSU2 Only) */
typedef enum e ctsu posel

{

CTSU_POSEL_LOW_GPIO, ///< Output low through GPIO

CTSU_POSEL HI 7, ///< Bi-Z

CTSU_POSEL_LOW, ///< Output low through the power setting by the TXVSEL[1:0] bits
CTSU_POSEL_SAME PULSE ///< Same phase pulse output as transmission channel through the

power setting by the TXVSEL[1:0] bits
} ctsu_posel t;

/** CTSU Spectrum Diffusion Frequency Division Setting (CTSU Only) */
typedef enum e ctsu ssdiv

{

CTSU_SSDIV_4000, ///< 4.00 <= Base clock frequency (MHz)
CTSU_SSDIV_ 2000, ///< 2.00 <= Base clock frequency (MHz) < 4.00
CTSU_SSDIV_ 1330, ///< 1.33 <= Base clock frequency (MHz) < 2.00
CTSU_SSDIV_1000, ///< 1.00 <= Base clock frequency (MHz) < 1.33
CTSU_SsSDIV_0800, ///< 0.80 <= Base clock frequency (MHz) < 1.00
CTSU_SSDIV_0670, ///< 0.67 <= Base clock frequency (MHz) < 0.80
CTSU_SSDIV_0570, ///< 0.57 <= Base clock frequency (MHz) < 0.67
CTSU_SSDIV_0500, ///< 0.50 <= Base clock frequency (MHz) < 0.57
CTSU_SSDIV_0440, ///< 0.44 <= Base clock frequency (MHz) < 0.50
CTSU_SSDIV_0400, ///< 0.40 <= Base clock frequency (MHz) < 0.44
CTSU_SSDIV_0360, ///< 0.36 <= Base clock frequency (MHz) < 0.40
CTSU_SSDIV_0330, ///< 0.33 <= Base clock frequency (MHz) < 0.36
CTSU_SsDIV_0310, ///< 0.31 <= Base clock frequency (MHz) < 0.33
CTSU_SsSDIV_0290, ///< 0.29 <= Base clock frequency (MHz) < 0.31
CTSU_SSDIV_0270, ///< 0.27 <= Base clock frequency (MHz) < 0.29
CTSU_SSDIV_0000 ///< 0.00 <= Base clock frequency (MHz) < 0.27

} ctsu_ssdiv_t;

/** CTSU select data type for slect data get */

typedef enum e ctsu specific data type

{
CTSU_SPECIFIC_ RAW DATA,
CTSU_SPECIFIC CORRECTION DATA,
CTSU_SPECIFIC SELECTED FREQ,

} ctsu_specific data type t;

/** Callback function parameter data */

typedef struct st ctsu callback args

{
ctsu_event t event; ///< The event can be used to identify what caused the callback.
void const * p context; ///< Placeholder for user data. Set in ctsu api t::open function

in ::ctsu cfg t.
} ctsu callback args t;

/** CTSU Control block. Allocate an instance specific control block to pass into the API calls.
* @par Implemented as

* - ctsu instance ctrl t

*/ - - -

typedef void ctsu ctrl t;

/** CTSU Configuration parameters. */
/** Element Configuration */
typedef struct st ctsu element

{

ctsu ssdiv_t ssdiv; ///< CTSU Spectrum Diffusion Frequency Division Setting (CTSU
Only)

uintlé t S0; ///< CTSU Sensor Offset Adjustment

uint8_t snum; ///< CTSU Measurement Count Setting

uint8 t sdpa; ///< CTSU Base Clock Setting

} ctsu_element cfg t;
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/** Configration of each automatic judgement button */
typedef struct st ctsu auto button cfg
{

uint8 t elem index; ///< Element number used by this button fo automatic judgement.

uintl6é_t threshold; ///< Touch/non-touch judgement threshold for automatic
judgement.

uintl6é t hysteresis; ///< Threshold hysteresis for chattering prevention for

automatic judgement.
} ctsu_auto button cfg t;

210 RYfE
APIBABORYEZRLET., COHZEE(L, fsp_common_api.h TREHEINTWET,

/** Common error codes */
typedef enum e fsp err
{

FSP_SUCCESS = 0,

FSP_ERR ASSERTION =1, ///< A critical assertion has failed

FSP_ERR INVALID POINTER = 2, ///< Pointer points to invalid memory location

FSP_ERR INVALID ARGUMENT = 3, ///< Invalid input parameter

FSP_ERR_INVALID CHANNEL = 4, ///< Selected channel does not exist

FSP_ERR_INVALID MODE =5, ///< Unsupported or incorrect mode

FSP_ERR_UNSUPPORTED = 6, ///< Selected mode not supported by this API

FSP_ERR _NOT_OPEN =17, ///< Requested channel is not configured or API not open
FSP_ERR_ABORTED = 18, ///< An operation was aborted

/* Start of CTSU Driver specific */

FSP_ERR CTSU_SCANNING = 6000, ///< Scanning.
FSP_ERR _CTSU_NOT_GET_DATA = 6001, ///< Not processed previous scan data.
FSP_ERR_CTSU_INCOMPLETE_ TUNING = 6002, ///< Incomplete initial offset tuning.

FSP_ERR _CTSU_DIAG_NOT_YET = 6003, ///< Diagnosis of data collected no yet.

FSP_ERR CTSU DIAG LDO OVER VOLTAGE = 6004, ///< Diagnosis of LDO over voltage failed.

FSP_ERR CTSU DIAG CCO_HIGH = 6005, ///< Diagnosis of CCO into 19.2uA failed.

FSP_ERR CTSU_DIAG CCO_LOW = 6006, ///< Diagnosis of CCO into 2.4uA failed.

FSP_ERR CTSU_DIAG SSCG = 6007, ///< Diagnosis of SSCG frequency failed.

FSP_ERR _CTSU_DIAG_DAC = 6008, ///< Diagnosis of non-touch count value failed.

FSP_ERR CTSU_DIAG _OUTPUT VOLTAGE = 6009, ///< Diagnosis of LDO output voltage failed.

FSP_ERR CTSU_DIAG OVER VOLTAGE = 6010, ///< Diagnosis of over voltage detection circuit failed.
FSP_ERR CTSU_DIAG OVER CURRENT = 6011, ///< Diagnosis of over current detection circuit failed.
FSP_ERR_CTSU_DIAG_LOAD_RESISTANCE = 6012, ///< Diagnosis of LDO internal resistance value failed.
FSP_ERR CTSU_DIAG_CURRENT_SOURCE = 6013, ///< Diagnosis of Current source value failed.

FSP_ERR CTSU DIAG SENSCLK GAIN = 6014, ///< Diagnosis of SENSCLK frequency gain failed.

FSP_ERR CTSU_DIAG SUCLK GAIN = 6015, ///< Diagnosis of SUCLK frequency gain failed.

FSP_ERR CTSU_DIAG_CLOCK RECOVERY = 6016, ///< Diagnosis of SUCLK clock recovery function failed.
FSP_ERR CTSU_DIAG CFC_GAIN = 6017, ///< Diagnosis of CFC oscillator gain failed.

} fsp_err_t;

R01AN4469JJ0320 Rev.3.20 Page 26 of 41
Jul.31.25 :Q!EFU‘ES;ISE;



RXZ7=3V) QE CTSU E£ ¥ a—JL Firmware Integration Technology

211 a—J)LN\y o EHK

AFITEDa—)LiE, SHRAETEIVAAQOUENTET LIz EIC, BRInfza—IN\y Yy E#ZaI—L
LET, a2 T4 JHEEERDA /N p_callback [CERELTLZE W, QEDEHI— FTIEEREETT .
R_CTSU_CallbackSet()TRET D L HAIEETT, 34 EZSHBL TLEZELY,

A=Y HBE#IE. 7TV —L a0 THELTLESW, QEZ2FERALTFa—= VIR EH AT
&, TROI—UNYIEHEOY U TILa—FLHEALET, VILIITHELEBHEDNLET, H
NI 2BEHAEDLYFET, MADEEMNHDEETIF. MAEALES,

VI ko T7HE

void ge touch callback(touch callback args t * p args)
{

g ge touch flag = 1;
g ge ctsu event = p args —-> event;

HEHIE
void ge ctsu auto callback(ctsu callback args t * p args)

{
g _ge touch flag = 1;
g ge ctsu event = p args —-> event;

TEISRTEY . R_CTSU_ScanStart()& R_CTSU_DataGet()®DE T. g_qge_touch_flag #:R—1) > 459
HLEEBELTVETY,

R CTSU_ScanStart (g _ge ctsu instance.p ctrl);

while (0 == g ge touch flag) {}
g _ge touch flag = 0;

R CTSU DataGet (g _ge ctsu instance.p ctrl, &data);
=N\ HBEBDEIHIZDNNTIE, 2.9 ED ctsu_callback_arg t #8HBLTL &L,

touch_call_back_arg_t & Touch €< 2 —JL T ctsu_callback_arg_t % typedef L7=2 T3, 1.1.8 ETERHH
LizBY., BERA /D event THEBEITOIS—FEEZHRETEET,
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212 FITEDa—I/LOEMEAZE

2121 Y—RY)—~A@EMETOD Y A 2T IIL— K/RZXDIEM

AEDa—)IE, FARTZTODcY FITEITEMTERENHY FF, LAY RXTIE, Smart
Configurator R L1=(1). 3)DEBMAEZHRE L TLVET, /=72 L. Smart Configurator [£. —&®D RX
TNNAZADH Y R—FLTVET, HR— FSATLELRX T/ RIZDNTIK(Q). @)DHEEFERL
TLZ&LY,

(1) e?studio £ T Smart Configurator R L TFIT €Y a—/L%EMT 5154
e? studio ® Smart Configurator ZERA L T, BE}MICA—HTOD Y FMIFITEDa2—I/LEFE
mLFEI, #MIE. 7F7U45—2 3>/ —F lRenesase?studio A¥—hk a2 745 L—4
A—H—HA F (R20AN0451)] BB LTS,

(2) e?studio £ T FIT Configurator #fEFA L T FIT ¥ a—/IL%EMT 5156
e? studio ® FIT Configurator ZfEAL T, BFMIZ2I—FTOD Y FMIFITEDa—I/ILEEBMT
BIEMNTEFET, FMIE. 7TV —>3>/—+ IRX 7731 e?studio ITHAALHE
Firmware Integration Technology (RO1AN1723)] Z#SHBB L T &Ly,

(3) CS+LET Smart Configurator ZERALTFIT EPa—I/LZEMNT 5158
CS+LT. XA > F7 A kR Smart Configurator #fERA L T, BEMICA—5TRP Y FZFIT
EDa—)LEEBMLET, FHME. 7TV —2 3>/ —F TRenesas e?studio A¥— k- aV
T4 L—4 12— —HA K (R20AN0451)] #SBLTL &L,

(4) CS+LETFITEDa—I/LZEMT 558
CS+LET. FFTA—H IOz Y MIFITEDa—ILEFEMLET, HMIE. 7TUr—23>
/J—Fk IRX 77 31) CS+IZ#i&AAL A% Firmware Integration Technology (RO1AN1826)] %5
BLTLEZEL,

2.12.2 Smart Configurator ZERA LELMEED FS A /N\AF T 3 VDEE
CTSUBEEDA T 3 v r_config¥r ctsu_ge_config.h THESLVRETEET,

2.13 |EC 60730 ZEH#L

LTI TH S IEC 60335-1 &£ IEC60730 V SABOMAIZEML TLVET,
IR EDBRFIERIE. Web R—2 (REMITH#AER LY ) 2 —> 3> (IEC/UL60730) |
Renesas) IZARLTWWET,
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3. API %

3.1 R=CTSU=Open

COBEKIE. KED1—LOMNHLZET HERTT ., CORBBIIMD APIEKEZERT HANICETT 58
BERHYET, FVYFA R T —RBEBEEICETLTLLZEL,

Format
fsp err t R CTSU Open (ctsu ctrl t * const p ctrl,
ctsu cfg t const * const p cfqg)

Parameters
p_ctrl:[in] 3> FO—LEBEER~ADKRS V4
pcfg:[in] A>T L—2 3 VEBERADKRA 242

Return Values

FSP_SUCCESS REBLELE Y
FSP_ERR_ASSERTION I BIMDAA B HIEESATOELA ¥
FSP_ERR_ALREADY OPEN /* Close() D3 —/L7 L= Open() A’ —/LEhFELE Y/

FSP_ERR_INVALID_ARGUMENT /* 322740 L—>32D/INSGXA—AHFIETT Y/

Properties
r_ctsu_apih I2F7R 2 A4 TEEShTWET,

Description

COEKIE. 5% p cfg - TAY FA—ILIBERDMHRTE. LORAZOMHARE. ElYAHDHRE
BLUEMEELET,

F-l RVIDEVFA R T I—RABRITHT HULEDOE EFTIE, FERBOERLEZETLES, -
DMEB(IZ(FH 120ms LB ELFET,

BHDRvF A4 087 —RERICKHT 50N D CTSU_CFG_DTC_SUPPORT_ENABLE A&E%hIC
o TWAIGEEIZIEDTC OMEALELET,

Example
fsp err t err;

/* Initialize pins (function created by Smart Configurator) */
R CTSU_PinSetInit();

/* Initialize the API. */
err = R CTSU Open (&g ctsu ctrl, &g ctsu cfqg);

/* Check for errors. */
if (err != FSP SUCCESS)
{

}

Special Notes:

COBEBDOI—ILANIZR— b Z LT S2RELNHY £, R— FEIHEBI%IE SmartConfigurator [Z
Lo THEH &t % R _CTSU_PinSetinit() OERAZ#HELET,

BYFA R T I—REHIBHE—RDEEL, DL v F A28 T — RN R _CTSU_Open()%
FICETLTLLIEZSE,
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3.2 R_CTSU_ScanStart

COBEKIE. BELEEYFA U2 71— ABHROERAZERIRLET,

Format
fsp err t R CTSU ScanStart (ctsu ctrl t * const p ctrl)

Parameters
p_ctrl:[in] 3> bO—LBEERADKRS V4

Return Values

FSP_SUCCESS S BEHLELE Y

FSP_ERR_ASSERTION I BIMDIFL P EBIEESATOELA ¥
FSP_ERR_NOT_OPEN /Open()DI—NZGLIZT—ILERhELE Y
FSP_ERR_CTSU_SCANNING & -

FSP_ERR_CTSU_NOT_GET_DATA /* FiD#zREMFL TLVEFEA Y/

Properties
rctsu_apih 270 24 TEEShTWET,

Description
COBBIE. VILIIT NIADIBE, 8V FA 2 7 —RAERICKH C=5HBIREZ L CEHAI#6A
LET. MBRUHDBZE, SHRIBREZL TR AFLREIZLET,
CTSU_CFG_DTC_SUPPORT_ENABLE ME#IZHE>TL\5HE&. DTCHREL LET,
EHRIFERIZ INTCTSUFN Bl YRAAHN\Y RSO BSRTEINDZa— LAy VEBTEMLET,
BEBHEMEFERRE. £ 7€y b Fa—=UIRTHR. RMICZOBELSFENT & EEHRIRED I
e fThnEzT,

Example
fsp err t err;

/* Initiate a sensor scan by software trigger */
err = R CTSU ScanStart (&g ctsu ctrl);

/* Check for errors. */
if (err != FSP SUCCESS)
{
}

Special Notes:
Tl
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3.3 R_CTSU_ DataGet

COBBIE. HHELEFYTFAUE 7 —ABAORIEEG A L -2 TOFEEZRAAAFTT .

Format
fsp err t R CTSU DataGet (ctsu ctrl t * const p ctrl, uintl6 t * p data)

Parameters
p_ctrl:[in] 3> FO—LEEERADKRS 242
p_data : [out] EHAIEZEINT 5/8Y T 7 ~ADKRA >4

Return Values

FSP_SUCCESS I EBLELE Y

FSP_ERR_ASSERTION /¥ BIEDEA D EHIEESATOFLEA Y/

FSP_ERR_NOT_OPEN /*Open()DI—NGLIZa—/LShELE Y

FSP_ERR_CTSU_SCANNING I RF Y

FSP_ERR_CTSU_INCOMPLETE TUNING /* 4 =2+ /F Tty FFa—=0H %

FSP_ERR_ABORTED /*ADC FEFL /=T—ZRETIS—F4L ¥
Properties

rctsu_api.h I27A A4 TEESNTULET,

Description

COBHIE. AIEEFA L2 TOFBEEFIEESNT/N\Y T 7 p_data ITHRARAAFET

CTSU1 : £24 CCO#IE. BENITHDOUNEE LI-E

CTSU2L JMM : >4 CCO ##IE. BEFHOMNEE L1-{E

CTSU2LVMM : £ % CCOMIE, YIFHOvHHIE. BBHTHELI-E

FHHE—FICKYBBLGENY I 7FHA XNELRZY FT, BEREE— FLERFBE—FTIEIFERT S
TS#. MEAREE—FTREI MY IRBD2EEZAEL TS, CTSU2 D JMM DiF&E(F. 3 BR
BOT—ADEMEINDzH, SHIC3FEEABELTLLESL,

BEWET— FTIEHFAEEEMLELEA, RTRIMAEZ L-5EICE. RTRIMEZ#EMLET., D
EFEARBBMATADC DEEFELZLEELTLLSDT, FHLTWLWSHADC EEICRIUNEL LTSS,
FhLUSNDIGE L OXFFFF ZHMLET,

AZv VT TEY FFa—ZU A U DBEIE. ABRNARETITSETOHEIE
FSP_ERR_CTSU_INCOMPLETE_TUNING #RL&FJ, COEEFIFNY I 7ICFHAEZRMLEEA. 1
ZUN ATy FFa—=UFIZD0TIE, 116 EBEEZSBLTLEELY,

Example:
fsp err t err;
uintl6 t buf [CTSU CFG NUM SELF ELEMENTS] ;

/* Get all sensor values */
err = R CTSU DataGet (&g ctsu ctrl, buf);

Special Notes:
A
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3.4 R_CTSU_CallbackSet

COEKIE, FRETI LAY IBERICEEL-ERZEZRELEY.

Format
fsp err t R CTSU CallbackSet (ctsu ctrl t * const p api ctrl,
void (* p callback) (ctsu callback args t *),
void const * const p context,
ctsu callback args t * const p callback memory)

Parameters
p_api_ctrl: [in] 3 FO—JLIEEERADRA >4
p_callback : [in] a—JL/\y V BE#KRA 242
p_context:[in] 3—IL/ Ny U BEMDEIIZEDRA A
p_callback_memory : [inN] NULL Z8&FE LT FZ &Ly

Return Values

FSP_SUCCESS I ELFELE Y

FSP_ERR_ASSERTION I* GIBDES > EHEESHATEEA ¥/

FSP_ERR_NOT_OPEN /*Open()DI— NG LIZCT—/LERFELE Y
Properties

r_ctsu_apih 270 k24 TEESNTVET,

Description

COBBIF. FHBETI—ANY VBEBICEEL-BERERELFET., TIAILMTE, a—LAv I HE
$% ctsu_cfg_t M A > /\ p_callback DEEAMMAHE SN TLDSD T, EMERICHOBEBICEELIZWMEEIC
FERALTCEEL,

Fl, AVTFRIMRA VA BLEREARETT . FHLAEVEAIEL, p_context [CNULL #EELTLEE
LY,

p_callback_memory [& NULL 2% E L TL &L,

Example:
fsp err t err;

/* Set callback function */
err = R CTSU CallbackSet (&g ctsu ctrl, ctsu callback, NULL, NULL);

Special Notes:
mL
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3.5 R_CTSU Close

COBBIF. BELEEYFA U2 I —REBRERTLET,

Format
fsp err t R CTSU Close (ctsu ctrl t * const p ctrl)

Parameters
p_ctrl:[in] 3> bO—LBEERADKRS V4

Return Values

FSP_SUCCESS I ELFELE Y

FSP_ERR_ASSERTION I* GIBDES 2 EHEESHATEEA ¥/

FSP_ERR_NOT_OPEN /*Open()DI— LG LICT—/LERFELE Y
Properties

r_ctsu_apih 270 k24 TEESNTVET,

Description
COBE#IE. BELEEAYFA U T —RABRERTLET,

Example:
fsp err t err;

/* Shut down peripheral and close driver */
err = R CTSU Close (&g ctsu ctrl);

Special Notes:
Tl
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3.6 R_CTSU_Diagnosis

COB#IE. CTSU DRAREIERZZMTY SHAEERIET 5 APIBEETY .

Format
fsp err t R CTSU Diagnosis (ctsu ctrl t * const p ctrl)

Parameters
p_ctrl:[in] 3> bO—LBEERADKRS V4

Return Values

FSP_SUCCESS /*FRCDZBILEE TS, */
FSP_ERR _ASSERTION /*BIFORL > 258 Y FtA, */
FSP_ERR_NOT_OPEN /*Open () FHFVHSTIZIFOLESHET, */
FSP_ERR _CTSU_NOT_GET _DATA /*LFIDRX F+ > F— S FMBEIHEEATL=s %/
FSP_ERR CTSU DIAG LDO_OVER_VOLTAGE  /*LDO iBEEDZHIZLEHM L FLE*/
FSP_ERR CTSU_DIAG_CCO_HIGH /*19.2uA ~D CCO DZMFIZHHK L F L=y */
FSP_ERR _CTSU _DIAG_CCO_LOW /*2.4uA ~D CCO DEKFIZHEHLF L 1= */
FSP_ERR _CTSU DIAG_SSCG /*SSCG $EDZHIZEHKLFL=s */
FSP_ERR CTSU_DIAG_DAC /*BYFOFF o> MEDZEIZHKLF L, */
FSP_ERR _CTSU DIAG_OUTPUT VOLTAGE /*LDO HAEEDZHIZKHBLEL, */
FSP_ERR _CTSU_DIAG_OVER_VOLTAGE ! BEERHEIBEDZHICEHELFE L */
FSP_ERR_CTSU_DIAG_OVER_CURRENT ! *BEFRL EIEDZRICEHK L E L= */
FSP_ERR_CTSU_DIAG_LOAD RESISTANCE /*LDO HIBETEDZHIIZFM L EL =, */
FSP_ERR _CTSU_DIAG_CURRENT_SOURCE /*BHED Y —IEDZEIZEHKLFE L= */
FSP_ERR_CTSU_DIAG_SENSCLK_GAIN / *SENSCLK FR# 71 > DZBFIZEHK L E L, */
FSP_ERR _CTSU _DIAG_SUCLK_GAIN / *SUCLK B 71 > DZBFIZHH L £ L /-,
FSP_ERR _CTSU DIAG_CLOCK_RECOVERY /*SUCLK 20 w0 Y /35 BEEDZRFICKB L F L 1= */
Properties

rctsu_api.h I27A 2 A4 TEESNTULET,

Description
C ORI CTSU OREEIRZZMT e iR 5 APIEETT,
R_CTSU_DataGet BA%{D R Y fEAS FSP_SUCCESS M & EFIZFHEUH LT &Ly,

Example:
fsp_err t err;
uintlé t dummy;

/* Open Diagnosis function */
R _CTSU Open(g_ge ctsu_instance diagnosis.p ctrl, g ge ctsu instance diagnosis.p_cfg);

/* Scan Diagnosis function */

R CTSU_ScanStart (g _ge ctsu instance diagnosis.p ctrl);
while (0 == g _ge touch flag) {}

g _ge touch flag = 0;

err = R CTSU DataGet (g ge ctsu instance diagnosis.p ctrl, &dummy) ;
if (FSP_SUCCESS == err)
{
err = R CTSU Diagnosis(g ge ctsu instance diagnosis.p ctrl);
if ( FSP_SUCCESS == err )
{
/* Diagnosis was succssed. */

}

Special Notes:
Tl
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3.7 R_CTSU_ScanStop

COBRIF. BELEZYFA U2 7 —RIBROGRZEFLELET,

Format
fsp err t R CTSU ScanStop (ctsu ctrl t * const p ctrl)

Parameters
p_ctrl:[in] 3> bO—LBEERADKRS V4

Return Values

FSP_SUCCESS I ELFELE Y

FSP_ERR_ASSERTION I* GIBDES 2 EHEESHATEEA ¥/

FSP_ERR_NOT_OPEN /*Open()DI— LG LICT—/LERFELE Y
Properties

r_ctsu_apih 270 k24 TEESNTVET,

Description
CORMIE. BELIEZAYFAURA T —RABRERFLLED,

Example:
fsp err t err;

/* Stop CTSU module */
err = R CTSU ScanStop (&g ctsu ctrl);

Special Notes:
Tl
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3.8 R_CTSU_SpecificDataGet

COBEKIE. BELEEYFA VR T I—ABHOEE LT -2 RO AEERARAAET,

Format
fsp err t R CTSU SpecificDataGet (ctsu ctrl t * const p_ctrl,
uintlé t * p specific data,
ctsu _specific data type t specific data type)
Parameters

p_ctrl:[in] 3> FO—LEEERADKRS 242
p_specific_data : [out] T—2FERIIZIG CIEHAMEZ BT 2/ T 7 ~ADKRA U4
specific_data_type : [in] BR153 % T — 2 &5

Return Values

FSP_SUCCESS /L FELE Y
FSP_ERR_ASSERTION I* GIBDES 2 EHEESHTOEEA ¥/
FSP_ERR_NOT_OPEN /*Open()DI—NLLIZT—ILEIAELE ¥
FSP_ERR _CTSU_SCANNING Yl & -7
FSP_ERR_CTSU_INCOMPLETE _TUNING /* 4 =S4/ 7ty FFa—=2 %
FSP_ERR _NOT_ENABLED /* FERHILD R A THEE Y/

Properties

rctsu_apih 270 k24 TEEShTWET,

Description

specific_data_type IZ CTSU_SPECIFIC_RAW_ DATA %% L 1=154 . p_specific_data |2 RAW T—%4
EHRMLET, CTSUI TIET LAY M. CTSU2 TIEILAY MIETLF IOV I DERERELI-HD
Ny TZ7EABLTLEEL,

specific_data_type [Z CTSU_SPECIFIC_CCO_CORRECTION_DATA %% L =155 . p_specific_data
[ZE2Y CCOMET—F2EHMLET, CTSUI TIEI LAY b, CTSU2 TIEZ LAY FEETILTFY
Oy DHERELEHDNANY 27 ZAELTLESL,

specific_data_type [Z CTSU_SPECIFIC_CORRECTION_DATA #&%7%E L f=15&. p_specific_data [Z<JL
FHOOYIWMET—R2ZEMHLET, CTSU2D VMM DAEIMTT, TLAV MDY I 7HERELT
CFZELY,

specific_data_type |Z CTSU_SPECIFIC_SELECTED DATA #&E L1-154&. p_specific_data [ZZ#R
THEASINEZAEBOEY by TEBMLET. 1 BEHOBRRHEAEY 0. 2BBOAKHEISE Y +
1. SBEDBARBMNEY F2IZHIGELET, HIZIE. 1 BFEL 3BHORARBEMAERIN TV IEEIE
0x05 ##&# L E9, CTSU2 D VMM DA EMTT,

Example:
fsp err t err;
uintlé t specific data[CTSU CFG NUM SELF ELEMENTS * CTSU CFG NUM SUMULTI]

/* Get Specific Data */
err = R CTSU SpecificDataGet (&g ctsu ctrl, &specific datal0],
CTSU_SPECIFIC RAW DATA) ;

Special Notes:
specific_data_type Z CTSU_SPECIFIC_RAW_DATA LIS ZERET 5B A%, R_CTSU_DataGet()Z 31—
JWLTFZRRIZKAPI #FETLTLZELY,
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3.9 R_CTSU_ Datalnsert

COBEKIE. BELEEYFA VR TI—RABHDOE v FEHABRDONY I 7IHEELET -2 Z1&ML
35?0

Format
fsp err t R CTSU Datalnsert (ctsu ctrl t * const p ctrl,
uintl6 t * p insert data)

Parameters
p_ctrl:[in] 3> bO—LBEERADKRS V4
p_insert_data : [in] ##T BT —2DRA >4

Return Values

FSP_SUCCESS /REBLELE Y

FSP_ERR_ASSERTION I BIMDAA D EHIEESATOELA ¥
FSP_ERR_NOT_OPEN /*Open() DI —ILLIZTa—ILEhELE Y/
FSP_ERR_CTSU_SCANNING / RFE Y

FSP_ERR_CTSU_INCOMPLETE_TUNING /* 4 =2+¥ /ATty FFa—=208 "%

Properties
rctsu_apih 270 k2 A4 TEEShTWET,

Description

A—H7F) 45— 32T R_CTSU_SpecificDataGet() TERELI=T—2I2/ 4 ARAELEDNEE L
T, TOT— 22 KREHTHEMTZILEBELTLET, p_insert_data IZHMT 2T — 2 EIIDEET
FLRZEZBRELTLESWL, ZOT—2Z5BENY I 7IZEMLET, (BCREE— FOEEE.
p_ctrl->p_self data, HEBEDHEIL. p_ctrl->p_mutual_pri_data & & U p_crtl->p_mutual_snd_data)

Example:
fsp err t err;
uintlé t specific data[CTSU CFG NUM SELF ELEMENTS * CTSU CFG_NUM SUMULTI]

/* Get Specific Data */

err = R CTSU DataGet (&g ctsu ctrl, &specific data[0],
CTSU_SPECIFIC CORRECTION DATA);

/* Noise filter process */

/* Insert data */

err = R CTSU Datalnsert (&g ctsu ctrl, &specific datal0]);

Special Notes:
Tl
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3.10 R_CTSU_OffsetTuning

COBBIE. BELEFVFA U I —ABHOA Ty FLURE (SO) ERELEFT,

Format
fsp err t R CTSU OffsetTuning (ctsu ctrl t * const p ctrl);

Parameters
p ctrl:[in] 3> bA—ILIBEFEADKRA A

Return Values

FSP_SUCCESS BEHLELE Y

FSP_ERR_ASSERTION I BIMDIFL D EHIEESATOELA ¥
FSP_ERR_NOT_OPEN /Open()DI—NZGLIZT—ILEhELE ¥
FSP_ERR_CTSU_SCANNING I REAp Y

FSP_ERR_CTSU_INCOMPLETE_TUNING /* 4 =2+ /LF 7ty FFa—=20d %

Properties
rctsu_apih 270 R84 TEEShTWET,

Description

COBE#IE. FIEFHRLI-2TOAEZERALTA 7y FREZITVLET, FHAINTET L-&RICO—
WLTLESEW, COBBZ—ERTILEAENTTIHETHE
FSP_ERR_CTSU_INCOMPLETE_TUNING #BL &%, # 7t v FRAEBMNET I 5 & FSP_SUCCESS %
BRLET, A7ty FRBART I HFTHRAEABRBI—ILERYBLTIZEWL, 771y FRAEIZO
WTIE, 1114FZSBLTSESL,

HEHIENEMDIEE., 77ty MABRETRICR—IXSAVHHEEY b IS ERELET,

Example:
fsp err t err;
err = R CTSU ScanStart (g ge ctsu instance config0l.p ctrl);
while (0 == g ge touch flag) ({}
g _ge_touch flag = 0;
err = R CTSU OffsetTuning (g _ge ctsu instance config0l.p ctrl);

Special Notes:
Tl
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3.11 R _CTSU_AutoJudgementDataGet

COBRIF. BELEZYFA U2 I —RAEBROBHHERZ VOBREMFLES .

Format
fsp err t R CTSU AutoJudgementDataGet (ctsu ctrl t * const p ctrl,
uint64 t * p button status)

Parameters
p_ctrl:[in] 3> FO—LEBEERADKRS V4
p_button_status : [out] R2 VKREFRINT 5/\y T7ADKRA >4

Return Values

FSP_SUCCESS I ELFELE Y

FSP_ERR_ASSERTION I BIBDA 2 EHEESHATOFEA Y

FSP_ERR_NOT_OPEN /*Open()DI—NLLIZT—ILEIAELE ¥

FSP_ERR _CTSU_SCANNING Yl & - 7

FSP_ERR_INVALID_MODE /Y BEHES ZDE— FITEHTT, ¥
Properties

rctsu_apih 270 k2 A4 TEEShTWET,

Description

COBKIE. BRHERI VOBEREMBLET., HANETLLRICFUHELET, BRIE64EY b
Ev by TTHY. BESNFZFIYFA R T—IABED TS BEDIBICHEMSINET,

A7y bF1a—ZVJRTRICOODTIOEBMNEENTZLEE, RS VENEREZHABT 55
ExETVET,
Example:

fsp err t err;
uint64 t button status;

/* Open CTSU Driver */
err = R CTSU Open (&g ctsu ctrl, &g ctsu cfg);

/* Initial Offset Tuning */

while (true)

{
err = R CTSU ScanStart (&g ctsu ctrl);
while (0 == g ge touch flag) ({}
g_ge_touch flag = 0;

err = R CTSU OffsetTuning (&g ctsu ctrl);
}

/* Main loop */

while (true)

{
/* for [CONFIGO1l] configuration */
err = R CTSU ScanStart (&g_ctsu ctrl);
while (0 == g ge touch flag) {}
g _ge touch flag = 0;

/* Get all sensor values */
err = R CTSU AutoJudgementDataGet (&g ctsu ctrl, &button status);

Special Notes:
CDEEIE CTSU2SL ARG LET,

R01AN4469JJ0320 Rev.3.20 Page 39 of 41
Jul.31.25 :zgzpdtzs;lss;



RXZ7=3V) QE CTSU E£ ¥ a—JL Firmware Integration Technology
WETRC 8%

BETAE
Rev. %#17H R—=9 RA b
1.00 2018/10/4 - hRFEAT
1.10 2019/7/9 1 RT3 R[Z RX23W #iE

46 WEEF Tty FRABRDEZZEM
12. 19 |APIORYBEZEH

CTSU_CMD_GET_METHOD_MODE,
CTSU _CMD_GET_SCAN_INFO MF8%k % &0
1. t—TFA4ED2—ILARS4/% (GCC/IARYKR—+EE
13~17 | &) [T#pragma section ¥ O L HREA T 3 o %&EM
1. 17 | IEC 60730 ##LIZEEd AR ZEM
1.11 2019/12/11 TE%E) OF&RZEMLEL,
3~6 AFX Y UDETHRIZARE LO—ILNy 5 BN 2 EFEUH
SNLHMEEBELFE LT,
1.20 2021/2/1 1 R T/NA X2 RX671 ZiBM
10 N—3 VUFEH
12 O— FY A XEEH
12. 19 |APIORYIEZEH

35~36
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35~36 | 3.9 R_CTSU_Datalnset % #iR1ERK

2.10 2022/4/20 3 1 EICNBIER
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12 121 BCREET—FORZELEX
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29 3.3 R_CTSU_DataGet ZE#

3.00 2024/10/15 1,3 BT /31 R[Z RX260/RX261 % iBHN

4 114 T4 DR —4y ME(CTSU2L) & E#H
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