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1. #©I&E

CTSU L a—)LI& Touch €2 2—JLAEITO CTSU KSA4/8TY, CTSU EL 12— JLIE Touch = FJL
DITLAVYILDTIERAZEELTVWEIN, A—HF7TUS5—2 3o 79 RATEET,

CTSU R 75 /LIE CTSU, CTSUa, CTSU2L, CTSU2SL, CTSU2SLa D 5 @D/ N\— 3 ohH Y &
T TNFNHENBRLRYET, ETNNARITEHLTWA CTSURY I IILON—2 3 VIFUTORE
YTd,

CTSU2SLa : RX260, RX261

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

CTSUa : RX130, RX671

CTSU : RX113, RX230, RX231, RX23W

CTSU & CTSUa lEARETIIHAEDE W T SRBADEWNIE =6, B 5% CTSU ERELET,

CTSU & CTSU2L., CTSU2SL. CTSU2SLa IZ#4EeIZ BN H AT, HBEDEE L., KETILCTSU &
CTSU2L. CTSU2SL, CTSU2SLa lZ FEED &S IZRFELET,

- CTSU. CTSU2L, CTSU2SL. CTSU2SLa ##&E®DEiEH — CTSU
- CTSU OAHDEREA — CTSU1

- CTSU2L, CTSU2SL, CTSU2SLa #@EMDEEH — CTSU2L

- CTSU2SL & CTSU2SLa @D EREA — CTSU2SL

- CTSU2SLa M # MDERBA — CTSU2SLa

1.1 g
CTSU EL a— /LAY R— b T B#EEIILUTDE S Y T,

1.1.1  QE for Capacitive Touch & M>&E#
COEDa—NLEFIV T4 T L—2a vBEICLYBRLGHERETHAZIRELES, 2V T4 T L—
L 3 VERTE(F QE for Capacitive Touch [C& > TEBEINET,

AV IA T L=V a3 VBRED—HTHEIEYFA 4 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 EBElET—2EE
HREY I RO RPUAEEFAR RSO0 FO—5 (ELC) TREBESNEABARY FOWNVT
k- THBTEET,

SHRICRIZHET B INTCTSUWR & INTCTSURD [FARED 2 —ILHARELET, CHULDUEBIZR LT
DTC #{#ER3 5 & LARETT .

HBETEIYIAATHS INTCTSUFN QUEMNTET LizE E(Ca—IL\y VBERTTF TV 5r—a vIZ@E
HMLEIT, AT T LESRASNIELEFTIT 012, ROAETICHAKRZIREB LTS,

API| B§$t R_CTSU_ScanStart() CEHRIZBE TEE T,
API B8 R_CTSU_DataGet() TR ZMFTEE T,
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1.1.3 +>Y CCOFHIE

CTSURY JI5)LIEtE2H CCO D MCUHETOLRIZEITAEBEENGH/NNSTDEIZRET D=8
HEARKREZABLTLNET,

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

CTSU2L TREMENBENLIGEIEL. TSHFICEKZESNNAEREZERAL T, THNICHERKEE
HLET, BERKFEOEVVEERZE#ELTEIET, LV CCONEERY I MIHLTHBET S
ZENTEFET,

114 A=Zv ATy b Fa—=Y

CTSURY I INER Y FITE>TELTHIEREEZEELT, 2P CCODFAFIVvILUIR
[CIRFEDLSICHEREFZF VY UEILTEHE=H0F 71y FERBKEZNBELTWET,

CDED2—NLEF Ty FERRXEXETAENE—4y MEICHEZKSICABLET ., CORBIEIEE
DFRATOEREFERAT 5D T, EERIEOD R_CTSU_ScanStart() & R_CTSU_DataGet() NHET
9, ctsu_element_cfg_t M A /N Tso) (FFABDEBRE LTHEASINSO. COEINBEUITHNIE DA
WERIHBTRTITAIENTEET, BE. ZOfEIE QE for Capacitive Touch [Tk > THRBIN-EEFEA
LET,

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

Mode CTSUL1 target value CTSU2L target value
Self-capacitance 15360 (37.5%) 11520 (37.5%)
Self-capacitance using active shield - 4608 (15%)
Mutual-capacitance 10240 (25%) 7680 (25%)

N—t o T—CIECCONFERANERZMMLI=FEZ 100%E LI-EZ2DELEDTT,
CTSU1 T® 100%I%Et:AIBFRE A 526usec (EH#EMR) 0 & ZDEHEIE 40960 T,
CTSU2L T® 100%IL5H:BIFFRE A 256usec (EZERFRE) D & =D EHEIE 30720 T,
SHABMEERET S L, RERMEOLERTI—4Fy MEFRAR L CGERSNET,

CTSUSNUM & CTSUSDPA Z#iaahtEi-2—4%y FHEDHI
- CTSU1 (CTSU 4 Awy4=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 D i#FEHEIZK Y. SHRIBRIZZELET ., LEEDFRT. CTSUPRRTIO
[IHBEZFEALTNWVET., COEEZEEET DI EIFTEHETT, FMIIN—FHIz 7Y =27 ILESEL
TLEEW,

- CTSU2L (BEEB=E—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

SHiBIBEFRS (X CTSUSNUM IZ& > TE4A Y EF, STCLK 2 0.5MHz [CERETEHMES . EERORIEY
R—rFEaNFEHA, STCLKIZDWTII/N—FHz7I=ZaF7IIZSBLTLFEEL,
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1.1.5 A LN )L R B REGTHRAI(CTSUL)
CTSULRY Tz FNIFLID2DRZA T/NILARKRBTIHALET,
RS 4 J/LRBERSIE, EARMIZIE QE for Capacitive Touch ICK > THRBIW-EXFEALET.

EBO RS A IT/NILRFIHNIBRE/ A ARMEFEELT, A= 0972 LTREY 7 b ERRRILEZ
LE=/MILRIZEYET, COED 12— LIV CBAECTREEEZ LET,

CTSUSOFF =0, CTSUSSMOD = 0, CTSUSSCNT =3
N=R7Bv I DEEFRETREGYFT,

CTSU IZAH &N % PCLK MREKE. CTSU B1EY By U #BIRE v F(CTSUCLK)E LU CTSU R—X
0y IEEE Y FMCTSUSDPA)TRESINE T, HlZIX. PCLK A 32MHz, CTSUCLK T 1/2 F#i% &
. CTSUSDPA T 16 BEAZERTHER—X Y OvYIE05MHz &Y FET, 4. CTSUSDPA X TS
BICERET HEMNARETT,

CTSUR—RH Ay IB/EEY b
CTSUBIEY Oy BIRE v b 24
PCLK ppres <
PCLK PCLK/2 » ) VasEVi
PCLK/4
64 2@
3 ’_é;é 7 CTSU_CFG_PCLK_DIVISION r_element_cfg @ sdpa

1 R— 0Oy HE(CTSUL)

116 <IIFYBAvIEFHEI(CTSU2L)
CTSU2L RY T SILITREIE/ 4 X&[E# T 5-DICRKABED RS A4 IJ/LAFRMTEHATEE
ERS

CODED2A—INIETIAHI LTI IBEEORFHRTEHAIL., BON-3 DDHAKRZZHRHELE
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 <ILFooyYEtEl

Time

S3ODFHARBRIZCHT 52 vy FHIEAEICIE IMM (HIELZHRE—F) & VMM GHEEZHIRE—F)
D2EEIAHYET, IMM (FBECBEEREI LV EREREDRE VOAXGLTLNET,

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

Hamme HERS
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| I
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v

SHR(ER)

3IMM (HIEZHRE—F) & VMM GHAEZH#RE—F) OB O—

JMM [F, CCOMIEEL=3 DDitEEEZ. TNETNTE Yy FHELEBRZZHRLTEREI Y TFHEEZ
Li?o

VMM [&, CCOMIEL=3DDFANEZ. 5 1 BRHBTOAMBEICHIET SRIKBMEZTL. EDEL
2 ODFTAMEZME LR ERO TEHBIFREN 2 FOFAEL LEY, COFAETE Y FHEZLE
j-o

VMM D &SI

BIRBAHEIE L=5HRE 1. FHEME 2, SHAHE3 Mo, EXTDERMME 1~3 ZHEL T, TOENEDE
SETHRLTNEWARTZEERLET, Fv2 ) U THILEO-OAIE 1 LEHRIE 2 DEAEHEEZRED
PICLTVEY, SHAE3 ZERITIREIENE2Z21F, ENE3Z I5BLTHERLET,

sHlfE 1 sHflfiE 2 FHAES | E0MELl | ENE2 | EAE3 | ¥IEHRR mEfE
7734 7734 7663 0 71 71 FHEME 1+2 | 15468
7689 7739 7666 50 23 73 HEIfE 1+3 | 15355
7734 7679 7664 55 70 15 HEIME 2+3 | 15343
7721 7719 7694 2 27 25 Rl 142 | 15440
7716 7747 7693 31 23 54 FHEME 1+2 | 15463

BYFA VBT T—AER T EIZIMM AN VMM M ERTETRETT . ctsu_cfg_t D A /N
Tmajority mode] Z 1129 %& IJMM, 0123 % & VMM TEIMELE T,
R_CTSU_DataGet()[IBENFHEEE L I-BDT—FZMETEET ., TORORNEF LT —2 %l

/9 5I21& R_CTSU_SpecificDataGet) AL TL 2L, oD T—2ZFALTHED/ 1 X741
IWEREELI=T—2% Touch EVa—I)LTHET S ELARETT, HMIE38FEL I39EEEZSHRLTK

ZEly,

FSA DNV RABRBIEOV I4THREIZCEH>TRELET, COEDaA—ILIFaV T4 TEREIZE LT
LORABEHELT, SEHEOFSA T/NILABRRBZEELET,

RSA IJNILABERMTTRAZTXEHY ET,

(PCLKB &% / CLK/ STCLK) x SUMULTIN/SDPA : n=0,1,2
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LI TFIZ PCLKB BRI 32MHZz D EZIZ RS A T/NILARER 2MHz 24 /K3 5B EE2 R~ LET, SDPA
EE2YFA U2 DT —ABHREBIZHREARRTI,

yavYy LOR4E IVT 4 TREE
32MHz | PCLKB CTSU_CFG_PCLK_DIVISION

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

STCLK E v F #BH#RE

STCLK  64div (12, 14,,, /64 ,,,/128)
0.5MHz STCLK
SUMULTIn = 64mul (x32,,,x64,,,x80) CTSU_CFG_SUMULTIn
32MHz SUCLK
3 EELEDE
SDPA  16div (/2, /4,,, /16,,/512) BELBOHRE

r_element_cfg @ sdpa

B 4 FS54 TRIILRRABREEECTSU2L)

1.1.7  >—JL F#%#EE(CTSU2L)

CTSU2L RY Tz S ILITHFER=NEMEMNZA DONBISDFEEZ S —IL KT 5012, ¥—IL KRG
FELVEFAHFND FSA TR ERMED S —IL FIEEEH T IHEETANB L TLET, T DHARE
FECEREHADEETDHERRRETT .

CDEDS1—ILIEREYFA U T —RAERIZHLTU—ILREBRETEET,

BIZIE, B 5DNESHBEBERDIZE. 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 FHRlT S —@%N
CTSURD Jx S )IFEANEEZRET HIERT—FRALIRAFICEELET,
CHDED1—ILIFFHBAZTEYAHLIET CTSUL DBEIFRAT—2 AL XA D CTSUSOVF, T5—
AT—HB AL RE DM CTSUICOMP %, CTSU2L DIFEIFRAT—E2 AL A4 M ICOMP1, ICOMPO,
SENSOVF #1J—FL T, O—IN\YIBEHTEMLET, J—FLERICRT—FRLPRAEFE) Yk
LET. EEARGFI—IL/Ny VEHDSI$ ctsu_callback_args_ t M * 2/ M event ZSB L TS,

1.1.9 BEITY
AR EZBEIEN T HHEETT, AV T4V TR EHEIBERETETET,
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1.1.10 ZHrikae
CTSURD I J)IIEEGOARNEEREZE T S2HEEEF > TWET, COZEHEEE. NAEEIENERE
[CEMET B L2 5-ODDAPI E LTIRELES,

FZHINAIE, CTSUL & CTSU2L TR% Y, CTSUL AIZ 5%, CTSU2L AIZ 9 BEOZMzRELF
D

FETEEIL. APl BARZMUOH T CEICK 2 TRITTEEY . CNILBEDRE & (FHIZIRIZ L TRTS
nFEI,

SHHEEEAEMICT BIZIX. CTSU_CFG_DIAG_SUPPORT ENABLE % 1 IZERELE T,

CTSUL @i5&E. SERIC 27pF DAV T U EGRNREICLAY T, DEBEDTARICEED S v Fit
AZEITSHEBE. #91ms OFLRMRICE v FERIAZERIBL TSN,

CTSU2L MiH&. ADCFIT (r_sl2ad_m)ZEALET . SWEETHERATSHSADCED 2 —IILTIFT—H
4 L1-1§4&. R_CTSU DataGet DR Y {ElX FSP_ERR_ABORTED A& Y £#3, ADCEY1—I/LT
Z—IZ2UVTIE, ADCFIT (r_s12ad_rx)ZZHB LTS,

LTORIZDWTEE LT CTSU2L D2t ALTT S0,

1. CTSU2L D Mtkeex AT 51548, I ADC 2 FHALEAEZLET, TDA. ADCFITEZ7
Yr—2a v ETHERT IRIIZEBRELEFERT S, ADCFRITZ%T 9 0—XLTTFELY,

2. LtER1THYO—XETbEMNS-BE. FSP_ERR_ABORTED WEALET, FieH U TILESE
[CADCFIT#49A—XL T, ROZWHAERITHIZ CTSU K54 /3D ADC SHEINEREHES L SI1ZL
TTFELY,

R_CTSU_ScanStart (g_oe_ctsu_instance_diagnosis. p_ctrl) ;
while (0 == g_ge_touch_flag) {}
g_qge_touch_flag = 0;

err = R_CTSU_DataGet (g_ge_ctsu_instance_diagnosis. p_ctr|, &dummyD) ;
if (FSP_SUCCESS == err)
{

diag_err = R_CTSU_Diagnosis(g_qge_ctsu_instance_diagnosis. p_ctrl);
if ( FSP_SUCCESS == diag_err )
{

}
]
else if (FSP_ERR_ABORTED == err)
{
adc_err = R_ADG_Glose (0) ;
if (ADC_SUCCESS != adc_err)
{

}
}
3. RTOS77UHr—avEERT BEE. CTSUES 12— ILDOZWIEEDR XY & ADCED 21—l
DBERYIDRATSa—) UTIFELTLEEL,

1.1.11 #HHEBES (MEC : Multiple Electrode Connection) #RE (CTSU2SL)
CTSU2SL R Tz JILIFEHOEBZERL 1 DOEBE L TEHAIT S MECHEEZHF > TULVET, =
DHREIIBECREE— FOAERTEETT,

BIZIE3DNEBEZHERT H5E. EEFHEIEEHBLTIFrRILOEEZE L TERETADEIEZEER
BL, EENEBEIMECHAILTIFYRILEADLERLIFYRILDFANZLTLIDOOAEZIET 5L
W3 ZEDAIEETT, MEC ST IIEHK LI-EBDBENERINIDTIEEL T,

6 [CRESTAIE MEC HREZ A L-at RN RAIRROLEZRLES . ERF v RILERFICEHEY
1=, HRKMNIECBEYET,

/% TODO: Add your own code here. */

while (true) {}
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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 % S5/ L 75T RI D &R R L&

MEC #8ed a1 — KEH%IZF BI2(X. CTSU_CFG_MULTIPLE_ELECTRODE_CONNECTION_ENABLE
#1IZRELET .

MEC #ee2 AT 5158(F. AL TSIZCH LTEEDE YFA U2 Tz —REREFFDE Y FA 4
TJr—AEHZERLET, MECEHAIADRA Y FA LA D —AEBHTETRROZRENDELLZYET,

ctsu_cfg tMDtsod Z 1 IZRET A ETEAYFA VAT —RAERIZH LT MEC #EeEE B TEET,
ctsu_cfg_t M mec_ts #&tEIFT 2 TSHEBSDOWVTAMNICHREL TS,

U—I)L Fieet RBFICERT 5154813, ctsu_cfg_t M mec_shield_ts [CY—JL FiFFD TS BEEEHRTEL
TLEEW, ZOHE. P—ILREFELTHERATES TSI 1 DT,

ctsu_cfg_ t@d num_rx [T 1ITERELTL &Y,

il Z (X, 7 DEBERDBE. LUTICTTRIT ESICctsu_cfg tDAUNERELTLEEWL, 22T
(X, ZDHD A UNFEBRBLTWETS,

.tsod = 1,

.mec_ts = 0,

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

B 7 MEC+ ¥ —JL FEBERHI

1.1.12 EBE&)CCO fIEHRE(CTSU2SL)

CTSU2SL R DTS )IEIN—F 9z 7 TV CCOBENHELT IEHEEMEETEF>TULET,
Y CCOMIEICDVNTODHMIK, 1.13FEFSHBLTLEEL,

CTSU2SL R 7z SIHAtE Y CCOHEHNELZNIET L=, VI LIz T7OHEFENEEFERT
BLELBKBEFT S EHETHENTE, A0y HONEHBRBEHEELEE A,

EEMEMEEE AT BIZE. CTSU_CFG_AUTO_CORRECTION_ENABLE # 1 [Z®ELET.
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1.1.13 BEIEREFHIEHEE(CTSU2SLa)
CTSU2SLaRY Z xS NIEN—F Oz 7 TCYILF IOV IHEDHELZT 2EHEERMEEHEEE
HoTWET,

CTSU2SLa R Jx SN IILFI/AY IFEFEZNIET 51=H. VI FD T 7TOHEFELES
FRTEHCELHCHBERT—2ZHETHENTE, A0 T7O0EyHONERBZEELEEA,

HEWIEMEEEARIZT HIZ(F. CTSU_CFG_AUTO_MULTI_CLOCK_CORRECTION_ENABLE # 1
ITERELET S,

1.1.14 BEHIEHEE(CTSU2SL)
CTSU2SL RY Tz SUIFEN—FIzT7THREAVDA Y FHEET HEBHEMEELFE>TIVET,

CTSU2SLRY T SIUMREUDE v FHEEZNIEBT 518, A4 TAtyHDINEBEHBEHEELE
A,

HRIEHIEIEY I DT M) AERFAR )Y A—F (ELC) TEBSINNHBA R +
DTN E>THRILTEET ., APIBIEOD R_CTSU_ScanStart()ZEA L TL &Ly,

EHBIh(ZHET B INTCTSUWR & INTCTSURD IFRED 2 —ILAREBLET, choDUNEIIHLT
DTC #{#Ad %16, DTCHAREBELHYET,

INTCTSUFN QALIEMNSET Liz& EI2a—IN\yIBEBTT IV r—2 a3 VIZBHMLET ., ROEHBIFET
[CHEHRZIMEL TS, APIBE#IO R_CTSU_AutoJudgeDataGet()Z A L T &Ly,

2y FHEHEITILIMM E VMM DEL LA ERIRLET. WUTFIZ IMM O ctsu_cfg_t D * 2/ \EEHIZ
RLET, VMM IEjc % 0, majiimd & 1 IZBRE LTS,

.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 = 2, // BENEY) 22[H]

2
.ajbmat = 7, // N—ATA AEEEFE 2741 [H]
.majirimd = 0, // JMM

.mtucfen = 1, // HAEREFERE

.ajfen = 1, // BEVIERZ)

BHE¥IEHEEEAIMIZT HIZIX CTSU_CFG_AUTO_JUDGE_ENABLE=1 %R ELTT &L, ZOKRIE
CTSU_CFG_AUTO_CORRECTION_ENABLE =1 #iE L TEE CCO HEMRELAMITL T &L,
VMM & CTSU_CFG_AUTO_MULTI_CLOCK_CORRECTION_ENABLE = 1 %% L T B BI[E R 2 IE 4 RE
HLAEMLTLEEL,

(@)~ (e)ICBEBHIEHENDHAL ZTOREAEZEXTH LTLET,
IMM®DEZEIEX, ILFI/OYIEHBIOZFENENIZ(Q) ~ (e)DHREFITVVET,

(a) EHREIE—F

ctsu_auto_button_cfg_t @ mtucfen THERENMIEBTENEIRZLFT.,. BCBEF 0 F#H/EL T
S, HEREF1ZHELTLIZELY,

() R—RS5A v

2y F OFF KEEDFHRIEMN 5 RA—RX T4 VEETE LET . R_CTSU_OffsetTuning) TA =< v LA T
Yy hFa—=UF%E5%ET%. RFICR_CTSU ScanStart()Za— )L L& EITR—X 54 VENHPHZREL
F9 (BLINIEY FZE+Ev k) . FD#%IZ. R_CTSU_AutoJudgementDataGet()Z 3 —JL L1 & EITR—X
T4 UM ERR BLINIEY F29UT) LT, A—XSA VEHFUEBZRFBLES,
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R—ZR T4 VIFEELEFHARKECEHN L THRBRELTLICERLET, HELLFRERT 2 YT
OFFIREEN MG LB E. TOFHEICR—RSAVEBHLET . HEFITT2 v FONHET SHEZN
FTOFEHYRIKETHEEZV T LET,

ctsu_cfg_t @ ajpmat TEHRIEIR (N—R 54 VEHER) ZHRETEFT. FVFA 2T —RAER
NOREZ HBETY, AEREEE~DBREZTHAETEET,

() #yFLEME

R—RASA VDB EEDA 7Y bZEDIFEEFYFLEWMEZFALTEYFHEZLET,

AYFLEWMERFERTYORZEZMELTEELET, "2y FON'NL"2 Yy 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 VR EHR/ETE
F9. AEVa—ILEFChoho b2y FLEMEETRAIZ2 v FLEMEZFHEL T, CTSUAJTHR LY
ABICERELET,

SICHCRENHTEEZRLET., BEBREREAVIE2 vy FRICEBRENEMIT 5zH. LAE2 Y 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 BECERENHRE

IICHEBREMNHEZEZRLET ., HERERFI VEIE v FHRICEBHEBENBLT 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'ERIE S v F OFF RN —EEEHEE LRI v F ON'ERIX 2 v F OFF ZHET %
=D T 1 IILAEEETT,

ctsu_cfg_tdtlot HE&L Y thot CEIKEHRETETET, FVFA U T —AEBRADRE DHETT,
ERAREEOTIEEF v 2 DITRRICIEDHELHY FTH. REERENETLET,

(e) BENF
BE ¥ EHEETI(X ctsu_cfg_t @ ajmmat THETFHEHEZEZETCETET, FVFA 2T —ABRAD
RE UHBTY,

CNETHALLERZ 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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RXZ77=2V) QE CTSU £ ¥ a—JL Firmware Integration Technology

1.2 EHAlE—F

CDEDaA—ILIE, CTSURY T FIUNRBTHIEHECEE. HERE. CTSU2LRY 7S )LIEFIIC
MATERSBORHAE—FISHIELTWET, F£f-. CTSU2L (FBEWREE—RFE L THERKEZEHR
THE—FZRILET,

1.2.1 BEeBZ=EE—F
BEREE—FTIE,. ETSOHERT=2HBLET,
CTSURDY ZISIIFTSHEEICHK-TRIBIZHBLTT—2Z28MLET, BIZE. 7TU5—>ay

T TS5, TS8, TS2. TS3. TS6 DIEHFTHERALI-LMEETH., TS2, TS3, TS5, TS6. TS8 MIEIZFHEAIL
TCT—3E5BMTHDT. N IT7DA T v9 RIE[2]. [4]. [0]. [1]. [3] ZBELTL LY,

[CTSU1]
120 TS DEFAIRMEIET 74 FREDBE. REFLEME+# 526us TI .

68us 526us 34us 526us 17us 526us 8.5us 526us
i 1 i r t t ¢ e A e
[SNUM:Measuremeﬂttime 1 1 2 1 2 3 4 12345678 ]
Wait time is changed depend on the Sensor Drive Pulse setting as above.
SST: 16
CTSUPRMODE : 2
CTSUPRRATIO : 3

H 11 BE2&=HBIR/E(CTSUL)
[CTSU2L]
120D TS OEHAIBREIET 74 FEEDIBEE. #9576us TI .

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 BEAERHAERE(CTSU2L)

1.2.2 HEREE—F
HEBEET—FTIE, 2IETS (Rx) EFEETS (Tx) OMBICHKETIHEREFHALET., F0F
H.2DOLUEDTS ERHELELET,

CTSU2L RY Tz 5)IE, BEINI=Rx &E TXDETOHEAEHEZETALET, HlAIEX, TS10. TS3
MRx, TS2, TS7. TSA N TXx DIHFEE. UTOHAEHLEDIBIZEFALTT—2E#HEB,MLET,

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

BEEICRELTWSHEREZHAT 510, CTSU2L RY 7 = FI)LIFR—EWIZK L T 2 @OFEIL
HB%ELZFET, 1 @B (Primary) & 2[EEB (Secondary) T/NILAHAERS vF X /802 DuEERE
REESETEHAIL, 2 BBEEANESL 1 EBEAENDERERODH - ETHEREMBEEZ/HIENTEET, =
DED2—VIFERHEZETIC2EHDFAEEZHE A LET,
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[CTSU1]
1 DN TS DEHRIBREIEIT 74 FREDSZE. REFHEM+$526us D 2E T,

[CTSU2L]
1 DDOEBOEHAERIET 74/ FEEDBE. #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 fHEFEEHARE(CTSU2L)

1.2.3  EiREHEIE— F(CTSU2L)
CTSU2L OEREHBIE— FTIX. TSIHFICADNSIINSMNGEEREERBILET,
HEET—AKRMOIEIZBECEELRAETT,

AAYFFXFYNABETELVOTEHRIERIT 1 EICHEST=6H. 1 D20 TS OFAREIET 74~
BREDGZE. $9256us T, BREAE— FTRMEDOE—FLIYRVEEFLHENDELLSHT=0. SST

Z6E3ITHRELTLET,

1st
“«—>
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 BiRET AR
RO1AN4469JJ0311 Rev.3.11 Page 14 of 42
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124 BEMIET— F(CTSU2L)

CTSU2L DREMIEE— FTIX, TSIHFICEHZEINE=AHEREZFERAL T, THMICHEREZEFHL
9, CNICIETITFHEOLENHY £, I5D8A4 I Fry—brESBLTLEESL,

1. BEARKOENELEST, 12EOEFATLEY MZHYET,

2. SAERIEIIC TSCAP EEZHIML - EDERZHAL T, BEEKREEOEWNEIERZEEL L
EEBEZERLET,. LOFANL1EY FETLEZOFATERTLED,

3. SAERIERICA 7y FERZHRLTADC TEREZFHBTSHAETRIRIM LY A2 ZHEL, AEE
HEBOEBEERY I MIRHELET, 2 #ARAIETLI-EESICETTIHIDOEKEI VI TRETEE
?—0

Measurement
le Period N
Normal Normal Normal Normal Normal
Corrl Corr2 Corrl2 Corrl Corrl2
Measurement Measurement Measurement Measurement Measurement
192us
approx.

Update coefficient Update coefficient

Adjust RTRIM
Number of times
CTSU_CFG_TEMP_CORRECTION_TIME

B 15 BEMEHA2ASVITFr—+

BEWMEET— FTIEADCFIT (r_sl2ad_ ) ZFALTVWEYT, BEEBEE—FCHEATSHADCEDa—
ILTIS—HMFEELZEE. R_CTSU_DataGet DR Y fEIE FSP_ERR_ABORTED A%& Y F£9, ADC
EDa2—I)LIZ—IZDUVTIE, ADCFIT (r_s12ad_rx)ZZHB LTS,

UTORICOVTEITEELTSESLY,

1. CTSU2L DEEHEE—F#EFEHTIHEE. T ADCEFRL-BEZLET., TDAE, ADCFIT
7 T)r— a3 v ETCHERTARISEEMEZERT HIIC. ADCFIT #0609 0—XLTTaLY,

2. E1.THOO—RETFhEMN-1-18BA. FSP_ERR_ABORTED WNEALEFT ., FitH Vv TILESE(C
ADCFIT%2450—XL T, ROEBEMERERITHIC CTSU FS 4/ \NMD ADC FHAINERHES L SICLTT
A

R_CTSU_ScanStart (g_oe_ctsu_instance_temp_correction. p_ctrl) ;
while (0 == g _qge_touch flag) {}
g_ge_touch_flag = 0;

err = R_CTSU_DataGet (g_qge_ctsu_instance_temp_correction. p_ctrl, &dummyD)
if (FSP_SUCCESS == err)
{

}
else if (FSP_ERR_ABORTED == err)

{

/* TODO: Add your own code here. */

adc_err = R_ADC_Close(0) ;
if (ADC_SUCCESS != adc_err)

{
while (true) {}

}
}

3. RTOS77UHr—aVEERT BEE. CTSUECA—ILDEEHENR XY EADCED 1 —)L
DERYIDRATa—) UTIFELTLEE,

1.25 EZEHE—F
ZME—FIX., COZMBEEEXE > THRALTAERTAEZRAXF YT 5E—FTY,
HMICOLTIE, 1.1L1I0EEZSBLTLESL,
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1.3  EREaAzY

112 ETHALEEY., SRV I b9z 7 V) AFERIFZARU M) a0 bA—F (ELC) TEFHE
NENEBARY FONWT N> THRIBTEET,

—MRGERAEE. 2AIEAVTEHRMICFHALES . 24 YORRET X TORE & REBEDEH
METTEDLIITHREL TS ES W, FHARMEE Y FA U2 7 —ABRLFARE—FIZE>TERY

FI, 12FEZSRBLTIESL,

VIEDIT RUTENR MY TITE, WNERTEAIVIDERNHYFET .

VI bhox7 FJAHIER_CTSU_ScanStart() TR v F A V32 7 1 —RERICxT 5% EE L TH LR D
S0y FTBDT, FATVAR MNRENLETOEENEELET, =1, CHIFFHRBRBICERT
FEBITINEIVDT, BEFV VTV EREERDYVIIIT M) AEHRELET,

HE LY AE, COLIIEEEEHFBETELVLS BIEEOEEEESHTOFENRERIGEICHEL
BYET, MR T TEEDR Y FA R T —ABREDBEESIE. —DDEHAINTET LEEEZIZ
R_CTSU_ScanStart) TRIDZ v F A4 U2 T —RAEBROREF LTS,

1.4 APIHi=

REDI—IICELUTOBRBMNEFENET,

Sk

B

R_CTSU_Open()

BELIEAYFA LI T —REREDHIELET,

R_CTSU_ScanStart()

BELEEYFAUR D —REROFTAZHBLET,

R_CTSU_DataGet()

BELEZYFA U2 T —ABROETOAEZRSELET,

R_CTSU_CallbackSet()

BELEIYFA AT —RBROI—ILN\y VEHFERELE
¥,

R_CTSU_Close()

BELEEYFA R T —RBERERTLET,

R_CTSU_Diagnosis()

PHERITLET,

R_CTSU_ScansStop()

BELEEYFAUR I —REHOFTAZELLET,

R_CTSU_SpecificDataGet()

BELEZYTFA U7 —ABADIEE LI-T—2 R0 AIfE
EHRHAHFET

R_CTSU_Datalnsert()

BELET—2ZEELEEYFA R T —RAEROFAIE/NNY
T7ITHMLET,

R_CTSU_OffsetTuning()

BELEAYFA AT I—RABHOA 7Y FLP XS (SO)
FRELET,

R_CTSU_AutoJudgementDataGet()

BRHEHEZFEALT, BELE2YFA U2 71— ABROE
TORE VHERRERELES,

R0O1AN4469JJ0311 Rev.3.11
Mar.21.25
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2. API|{&#
AFRTEDa—/LIX, TREOEFHETHELZERLTLET,

2.1 N—FKOTT7DER
CERIZHE S MCUBAUTOHEDO NI EYR— KL TWARENHY T,

® CTSU

® CTSUa

® CTSU2L

® CTSU2SL
® CTSU2SLa

2.2 YIRYTT7DEKR

CORSANFUTDOFRTESa—)LIZRELTLETD,

0 R—KHYR—FrRyHr—CFDa—)L (r_bsp) v7.50 LURE

AV T4 L= aVBREICEHDTUTDED 2 —ILICHEELET,

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

® ADC EYa—JLr_sl2ad_rx v5.40 L& (EEMEE— FEEEIZME—FZ2ERTLEE)

Ftrz. UTOY—ILOFERAEZEELTLET,
o HER=EAXFvFEUYREHREXZIEY—IL QE for Capacitive Touch V4.1.0 LA

23 HR—FINTWEBY—ILFI—V

A FTEDa—/ILEIUTICRIFERELE IV /N S TEEEREITOTULET,

FRIIRE

® Renesas e? studio 2025-01

® |AR Embedded Workbench for Renesas RX 5.10.1
NS

® Renesas CC-RX Toolchain v3.06.00

® GCC RX Toolchainv 8.3.0.202411

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

2.4 Ll|UEESE]
COIA—FKRIFVIV RS FTRAEL, BEHORBEAHOI—ILEZHRELET,

2.5 ANYETFAL)L

TRTHOAPIRUHE LEFERAINS A VF T —RXAEREIE “r_ctsu_ge_if.h” [CRESATVWET,
EIL R ED#ERA T a3 vk “r_ctsu_ge_config.h” TEIRLET,

2.6  EHH
CDRSA/NILANSICOO #FRALTWLWET, CNAS5DE(E stdint.h TEEINTLET,
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2.7 VNS ILEBDETE

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

RIZRLET,

r_ctsu_ge_config.h@arzqs¥arL—>avt+r7oay

CTSU_CFG_PARAM_CHECKING_ENABLE
XTI+ )L MEIX “BSP_CFG_PARAM_CHECKING_ENABLE”

NSA—AF vy NEBEI—FIZEHLIMERT
=ET,

“0" BRI DL, NSA—EFFVvINEE
I—FASERTESH., O—FH9 14 XHHEIET
TET,

“0" MIFE. NFA—FF v I NEEZI—FH
LEBLET,

“1” DIFE. NFA—FF vy NEZI—FIC
EHFET,
“BSP_CFG_PARAM_CHECKING_ENABLE” M5
4. BSP TOHREITIKFELET,

CTSU_CFG_DTC_SUPPORT_ENABLE
X T4 MEK ‘07

1 %%%F9 52 &TCTSU2L O CTSUWR EI Y 5AH
HEUCTSURD ElYRAAMEIZAS > TOEYY

TIEH < DTC ZFEALET,

AEEIE:

DTC N7 TV —L a3 v DDBFATHERASIAT

WBIEE. CORSANOEREHRET HATREMEN
HYFET,

CTSU_CFG_AUTO_JUDGE_ENABLE

1IZERES A ETHBHENDI—FERMICLE
_d-o

CTSU_CFG_INTCTSUWR_PRIORITY_LEVEL
¥ T4 MEK “27

CTSUWR E|YIAHDEFLEL N (DTC ZERT
HIEALWE) ZRELETT, sEHIL0(E) — 15
@Y ET,

CTSU_CFG_INTCTSURD_PRIORITY_LEVEL
X T4 MEIE “27

CTSURD E|YAHDEFLEELAN)L (DTC #FEAT
HIEALWE) #RELET, SEHIL0(E) — 15
@Y ET,

CTSU_CFG_INTCTSUFN_PRIORITY_LEVEL
X T4 MEIE “27

CTSUFN ZYAHDEEELANILEFZRELET,
#FEHEIZ0(E) — 15 (@)I<HYET,

A,

UTOaY T4 L—23vidk. 89FA28 T2 —RERITHE LR E L A4 S8, Smart Configurator TIEEEE L F

QE for Capacitive Touch ZERT 5 LH[EINFET, TDIHEA. AP Y M QE_TOUCH_CONFIGURATION HVE
E M. r_ctsu_ge_config.h OFERITEMIZLZY. KHYIZ ge_touch_define.h [CERINFET,

QE_TOUCH_VERSION

QEMD/HN—P 3y

CTSU_CFG_NUM_SELF_ELEMENTS

BCRE. ERFA. BEEMEDGF TSHERTE
Lij-o

CTSU_CFG_NUM_MUTUAL_ELEMENTS

HEBREDEFHI M)V I AKERELEY,

CTSU_CFG_NUM_AUTOJUDGE_SELF_ELEMENTS

HEHEEHCEEILAY FOBEERELES,

CTSU_CFG_NUM_AUTOJUDGE_MUTUAL_ELEMENTS

BEHIEREREILAY FOBBERELET,

CTSU_CFG_LOW_VOLTAGE_MODE

Low Voltage E— RZHF#ICT HMERLFET, =
DfEA CTSUCRAL LY X4 M ATUNEO E v FIZE&
EINFET,

EEEIE

A7 FE CTSUL @ Low Voltage E— K& HR—
FLTUWVRLVE=8, CTSUL DIBAIZ0ZHRELT
&L,

CTSU_CFG_PCLK_DIVISION

PCLK DR REZFHRELEFT ., CDIEH CTSUL (&
CTSUCR1 L XA ®M CTSUCLK Ew k., CTSU2L

R0O1AN4469JJ0311 Rev.3.11
Mar.21.25
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[ CTSUCRAL LY XA M CLK Ew MMIFREShFE
-d-o

CTSU_CFG_TSCAP_PORT

TSCAP I FZEEHRELET,
il Z (X, P30 DiFE 0x0300 #/ELET,

CTSU_CFG_VCC_MV

VCCDEEXEZHRELET,
Bl Z X, 5.00V DIHFE 5000 ZHELET,

CTSU_CFG_NUM_SUMULTI

TILFOOYIERAOHERELET,

CTSU_CFG_SUMULTIO

TILFoAYHEAD 1 DEORAKBDREEEER
ELET,
OX3F MHERETY ., (RX260/RX261 I Ox2F % #2E)

CTSU_CFG_SUMULTI1

ILFHOvHEBEIO2 DEQOREBOEZEEEHR
ELET,
0x36 NHEEETY . (RX260/RX261 [T 0x28 % H#E1E)

CTSU_CFG_SUMULTI2

TILFH/AOY DI DEDERBDEERESR
ELET,
0x48 MHEEIETY , (RX260/RX261 I& 0x36 % H#E1E)

CTSU_CFG_TEMP_CORRECTION_SUPPORT

BEHEZANICTEINRRLET,

CTSU_CFG_TEMP_CORRECTION_TS

BEMERFOBSERELFTFI,

CTSU_CFG_TEMP_CORRECTION_TIME

mEMEOMERMEHERERELEY ., DEM
EE—FTOFAI3EAZLIEY FELT, iy
FETBICEHTAIDEBERELET,

CTSU_CFG_CALIB_RTRIM_SUPPORT

BEMED RTRIMBEZECTEMEIRLE

_d-o

REFEZFZAMLTEIMET HIZIE. ADC DEREL W
BLHEYFET,

CTSU_CFG_DIAG_SUPPORT_ENABLE

W TANICTENRRLET,

CTSU_CFG_DIAG_DAC_TS

CTSUL TRMIZERY 5 TSHFDBESERELF
_d-o

CTSU_CFG_AUTO_CORRECTION_ENABLE

BE CCOREZAMTHIMBIRLETS,

CTSU_CFG_AUTO_MULTI_CLOCK_CORRECTION_ENABLE

BEERBMEEEMNCTHIMRRLET,

CTSU_CFG_MULTIPLE_ELECTRODE_CONNECTION_ENABLE

MEC #EEZ BT HMBIRLET,

CTSU_CFG_MAJORITY_MODE

Ay FHERZLEOEY by, 1EY FEIX
VMM, 2 Ew FBIZIMM 2R LET, 49FA >
AT —RBEBRICEHLETEELET,

1:VMM

2:JMM

3:VMM & IMM DR

RO1AN4469JJ0311 Rev.3.11
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2.8 a— Ky 4 X

ROM (A— FEXUEHH) &£ RAM (FB—NILT—4) O A XX, EILFED 127 a2/ 1 )LEEDE

Fl DAV I FXFaL—a3vAToavickoTRFEYET, BEH LI-EX.

MR3YyR—rEIhTULS

Y—ILFI—2] DC AVIRASTAVIRANA T avNTIH I FEDSEETT, aV(ILA T
a3 DT IAIMEIRBEIELARIL2, RBEIEDZA THAXEBX, T—2 - IToT4T72: ) MLTY
F4TUTTET, Aa— KA XIEC avn4SON—2aopavng LA ToavIckYERY T,

Renesas CC-RX Toolchain v3.06.00 A L T. TEO a2 /N1 IJLEED
H4 XIZEbH B

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

BEDNDHRLTVET,

=1 —]

axX &

TOHYL1RXERLET,

HORELHABREITNTNIILAVITOYARE, IILAV MENMTEA S A XE#RLET,
QE N A3 % ge_touch_config.c H&HFT .

[CTSU1]

® 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] IMM
® 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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2.9 513

APl BH DS THIBERS L UVNERZRLET ., API BB THERAT H/IFIA—2DEIE, 5%
BTERELTVET, CNEEFz I 2T, T5—%2RLSEHHTT,
CNSDEBERDTHZER K, TOord4 TEEL LT ctsu_ge.h, r_ctsu_ge_api.h IZEEZESNTLE

?—

& licctsu_ctrl_t#&R (22 bO—LEER) ZRLEY. COBERTERALTVWST—2E(ZD

WTlEr ctsu geh #Z8BBLTLESL, 2 Vv FA U2 T —RAEROARELHAKEREEELE
9, QE for Capacitive Touch AT 52 & T, 2y FA U2 T —RBRICHELzaY bO—)LEERK
DZEHN ge_touch_config.c IZHAETNEZDT, COED1—ILDOAPIDE—SIHIZHKELTL LY,

% 1ctsu_ctrl_t #E&&

T—4E AN AE
uint32_t open OpenZ23%
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
uint1l6_t num_elements ILAV MY
uintl6 t wr_index CTSUWREIYAHA VTV IR
uint16_t rd_index CTSURDEIYRAHA VTV R
. R ILAVMDATEY b Fa2a—ZVIRTITS
uint8_t p_element_complete_flag BOHA A
int32_t * p_tuning_diff BEELDERMMEDKRA 4
uintl6_t average BHFEHEmREIR
uintl6_t num_moving_average B9EHEE
uint8_t ctsucrl CTSUCR1ME&RE
ctsu_ctsuwr t * p_ctsuwr CTSUWR®MDERTE
ctsu_self buf t * p_self raw HEBREXENYI7DRA U4
uintl6 t * p_self corr HEREWEENYI7DRA S
uintl6 t * p_self mfc HEBZEYLFIVAYIRBEBENY I 7DRAVAE
ctsu_data_t * p_self data HEREHAENY I 7DRA 3

ctsu_mutual buf t *

p_mutual raw

HERELEBENY I 7DRA S

uint16_t * p_mutual_pri_corr WMEBETSATYHEEBNY I 7DRA VA

uintl6_t * p_mutual_snd_corr HERELH U S YBEENY I 7DRA VA

uint16_t * p_mutual_pri_mfc *%_FL‘:Q-E TSARYILFIOYIBHEBNY T 7D
e

uint16_t * p_mutual_snd_mfc HMEREEHUAUTLF IOV IRBEBNY T 7D

A%

ctsu _data t *

p_mutual_pri_data

HERETSATEHABENY 77 DRAH3

ctsu data t *

p_mutual_snd_data

HERELA U FIHABENY I 7DRA 45

*

ctsu_correction_info_t

p_correction_info

HEBRDOARA 22

ctsu_txvsel _t txvsel TXVSELDEERE
ctsu_txvsel2 t txvsel2 TXVSEL2MD R TE
uint8_t ctsuchac0 CHACODERTE
uint8_t ctsuchacl CHAC1DERE
uint8_t ctsuchac? CHAC2MD & 7E
uint8_t ctsuchac3 CHAC3MD&7E
uint8_t ctsuchac4 CHACAMDERE
uint8_t ctsuchtrcO CHTRCOMDE&E
uint8_t ctsuchtrcl CHTRC1DE*E
uint8_t ctsuchtrc? CHTRC2MDE&*E
uint8_t ctsuchtrc3 CHTRC3MEEE
uint8_t ctsuchtrc4 CHTRCAMERTE
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T—4E AN AR
uint16_t self elem_index HERENDILAVKAUTYIR
uintl6 t mutual_elem_index HEREDILAV MM UTYIR
uintl6 t ctsu_elem_index ILAVROTYIR

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—)L/ Ny VIR (TrustZone &)

void const * p_context ContextQR4{ >4

bool serial_tuning_enable SYTFINF1—ZUTEHTSY

uint16 t serial_tuning_mutual_cnt SYFPIVFai—=2

uintl6_t tuning_self target value E CRENTI7EY +Fa—=2vT8=7vh
uintl6_t tuning_mutual_target value EE@EO)T ey bFa—=2TE=7Y
uint8_t tsod TSODERFE

uint8 _t mec_ts MECODTSinF¥&S

uint8_t mec_shield ts MECY—IL FDTSIHF B

CTSU_CFG_DIAG_SUPPORT_ENABLE == 1

ctsu_diag_info t *

| p_diag_info

PEERDRA V2

BSP_FEATURE_CTSU_VERSION ==

RILFHOvHIDA 7Y b Fa1a—=VIRT

uint8_t p_frequency_complete_flag IS EDHA A

uintg t * p_selected freq_self BRLE-BAEBFEDORA VS (BEER)
uint8 t * p_selected freq_mutual BRLEZBAEBBFEDRA VS HERE)
ctsu_range_t range BRLUY

uint8_t ctsucr2 CTSUCR2MDERE

(BSP_FEATURE_CTSU VERSION == 2) && (CTSU CFG_NUM CFC != 0)

uint64 t

cfc_rx_bitmap

CFCZEImFDEY kv T

ctsu_corrcfc_info t *

p_corrcfc_info

CFCHIEIEHRD KA 42

(BSP_FEATURE_CTSU

VERSION ==

2 && CTSU CFG_AUTO JUDGE ENABLE == 1)

ctsu_auto_judge t *

p_auto_judge

BEHEBERDKRA 22

uint32_t

adress_auto_judge

p_auto_judge® 7 FL X

uint32_t adress_ctsuwr p_ctsuwr® 7 FL X

uint32_t adress_self raw p_self raw@Q7 FL X

uint32_t adress_mutual raw p_mutual_raw®7 F L X

uint32_t count_auto_judge B E$IE THODTCERER%

uint32_t count_ctsuwr_self mutual B &3 E TOCTSUWRE Y 5A A 15
uint8_t blini_flag BLINIFZE 754

uint8_t ajmmat AIMMATER &

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

uint32_t p_mcactl MCACTLEREDRA >4

uint32_t p_mcact2 MCACT2EREDRA >4

uint8_t mcact_flag HEARBEESREISY

% 21T ctsu_cfg t#&ER (a7« VEER) 2RLET,

QE for Capacitive Touch #f#RY 5 & T, 2V FA U3 T T —RERICIHE CF-EHN
ge_touch_config.c [ICHAENBD T, R_CTSU Open()DEZFIHMIZHELTLEEWL, av T T DIEIE
Smart Configurator & fz[& QE for Capacitive Touch N ET SHTiREE>THY . LEDHFRIEDF=HIZAK
VIrIITTREIS—HRBZELERA. FETBETSIEEEERE LTI,

& 2ctsu_cfg_t fE&EH
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T—45E A DINF AE EDFE
ctsu_cap_t cap CTSU R & v “Bh b 1) 5E1R CTSU_CAP_SOFTWARE : V7 k97 bUH
CTSU_CAP_EXTERNAL : 4488 k1) A
ctsu_txvsel_t txvsel EEBIRER CTSU_TXVSEL_VCC : VCC iR
CTSU_TXVSEL_INTERNAL_POWER : VDD ;&iR
ctsu_txvsel2_t | txvsel2 EETERER 2 CTSU_TXVSEL_MODE : TXVSEL IZ#¢ 5
(CTSU2 M) CTSU_TXVSEL_VCC_PRIVATE : VCC(EH);&R
ctsu_atunel_t atunel BRASHAE CTSU_ATUNE1 _NORMAL : BEH 5
(CTSU O #H) CTSU_ATUNE1 HIGH : 8EFiH N
ctsu_atunel2_t | atunel2 BRASHRE CTSU_ATUNE12_80UA : 80uA E— K
(CTSU2 M) CTSU_ATUNE12_40UA : 40uA E— K

CTSU_ATUNE12_20UA : 20uA €— F
CTSU_ATUNE12_160UA : 160uA €— F

ctsu_md_t md CTSU EHlIE— FE&ER CTSU_MODE_SELF_MULTI_SCAN : EC&8E~
LFREFYE—F
CTSU_MODE_MUTUAL_FULL_SCAN : HHERE
TILRFvE—F
CTSU_MODE_MUTUAL_CFC_SCAN : fER=E
CFC A% vV E—FK (CTSU2 DH)
CTSU_MODE_CURRENT_SCAN : ERAF ¥ >
E£— F(CTSU2L)
CTSU_MODE_CORRECTION_SCAN: : #§1E X

F v E— F(CTSU2L)
CTSU_MODE_DIAGNOSIS_SCAN : Diagnosis X
FroE—FK

ctsu_posel_t posel JEETRImF H S8R CTSU_POSEL_LOW_GPIO : L HHA(GPIO)
CTSU_POSEL_HI_Z : Hi-Z {1
CTSU_POSEL_LOW : L i A(TXVSEL/TXVSEL?2
MDEXTE)

CTSU_POSEL_SAME_PULSE : RI#(2£15)/ LR
H 7I(TXVSELITXVSEL2 D& )

uint8_t tsod TS SmFEE L HER 0: HER=AE—F
1: TS imFERE H A (High/Low H 7)

uints_t mec_ts MEC #BETHERT 5 TS InF&ES 0 to 35
uints_t mec_shield_ts | MEC #8ETHERT 579 T4 T —IL 0 to 35

FO TS HFES
uints_t tlot BEHENT v FLEMEL A2 71=E | 0 to 255

fRFIE [
uint8_t thot BHEFHIEDS vFLEMEH ZHBA & | 0 to 255

¥ E E
uint8_t jc BEHIE DR EEG 0: 2y FLEVMEHERRED 1 DONF v FLEL

EHBRHIETHNIEZ v FHIE
1: 29y FLEMEHERRD 2 DOABF v FLEL
EHBRHIETHNIEZ v FHIE
2: 3y FLEVMEHERED I DONF vy FLEL
EHBZHETHNIESY v FHE
3: AYFLEVMEHERED 4 DN Ty FLEN
EHBRZIIETHNIESY v FHE

uint8_t ajmmat BEFIEDEAER ST HREK 0to 11 (2"8&%E(B)

uint8_t ajbmat BHEHIEDR—R 54 >V FEH4EEK 0 to 15 (2MFREE+1). O IFRN—R S 4 VEHIE
i)

uint8_t mtucfen HYHEDHERERR 0:BELAL
1:2EB&FAT—4205 1 EBHT—42 &RE
T35

uints_t ajfen BEIHIEMAEA MER 0 : BEIHIEMAERED
1: BENFIEREEED

, , =
uint8_t a.utOJudge_mo EE¥ERE OF £ A KBS 0 to
nitor_num
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T—HE AN kS EDEEH
uints_t ctsuchac0 TS00-TSO7 HEMI R Y 0x00 to OXFF
uints_t ctsuchacl TS08-TS15 HMT R Y 0x00 to OXFF
uints_t ctsuchac2 TS16-TS23 HEMT R Y 0x00 to OXFF
uints_t ctsuchac3 TS24-TS3L HMI R Y 0x00 to OXFF
uints_t ctsuchac4 TS32-TSIO HEMT R Y 0x00 to OXFF
uint8_t ctsuchtrcO TS00-TSO7 #HEEET R Y 0x00 to OxFF
uint8_t ctsuchtrcl TS08-TS15 #HEEET R Y 0x00 to OxFF
uint8_t ctsuchtrc2 TS16-TS23 HHEEET R Y 0x00 to OxFF
uint8_t ctsuchtrc3 TS24-TS31 #HEEET R Y 0x00 to OxFF
uint8_t ctsuchtrc4 TS32-TS39 HEEET R Y 0x00 to OxFF
ctsu_element_c | p_elements ILAYE-aYT4TL—23 V0K | -
fg_t * 14
uint8_t num_rx Z{EinFi 0 to 36
uint8_t num_tx EIEWmFE 0 to 36
uint16_t num_moving_ | AT —4 BEITHE 0 to 65535
average
bool tunning_enabl | 1 =¥ LA 7€y bFa—=245 T3 | true: Enable
e g false : Disable
void * p_callback CTSUFN ElYAHI—)L/INy H -
void * p_context AVTXFRARDRA VS -
void * p_extend HRAREBR DO RS V42 -
uint16_t tuning_self tar | BEAREA =¥ ILA Ty b2—4y | 0 to 65535
get_value ~ME
uint16_t tuning_mutual | MERES =¥ LA Ty b2 —4y | 0 to 65535
_target_value ~ME
ctsu_auto_butto | p_ctsu_auto_b | BEIFIERZ VEREDEIADKRS V2 | -
n_cfg_t * uttons

LEEEARTERLTWAEEZRLET,
/*x GTSU Events for callback function */
typedef enum e_ctsu_event

{

CTSU_EVENT_SCAN_COMPLETE = 0x00, ///< Normal end

CTSU_EVENT_OVERFLOW = 0x01, ///< Sensor counter overflow (CTSUST.CTSUSOVF set)
GTSU_EVENT_ICOMP = 0x02, ///< Abnormal TSCAP voltage (CTSUERRS.CTSUICOMP set)
GTSU_EVENT_ICOMP1 = 0x04 ///< Abnormal sensor current (CTSUSR. ICOMP1 set)

} ctsu_event_t;

/#% 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

/#x GTSU Transmission Power Supply Select */

typedef enum e_ctsu_txvsel
{
CTSU_TXVSEL_VCC,
CTSU_TXVSEL_INTERNAL_POWER
} ctsu_txvsel_t;

///< VGG selected
///< Internal logic power supply selected

/#% CTSU Transmission Power Supply Select 2 (CTSU2 Only) */

typedef enum e_ctsu_txvsel2
{
CTSU_TXVSEL_MODE,
CTSU_TXVSEL_VCC_PRIVATE,
} ctsu_txvsel2_t;

///< Follow TXVSEL setting
///< VCG private selected

/#% CTSU Power Supply Capacity Adjustment (CTSU Only) */

typedef enum e_ctsu_atunel
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{
CTSU_ATUNE1_NORMAL, ///< Normal output (40uA)
CTSU_ATUNE1_HIGH ///< High-current output (80uA)
} ctsu_atunel_t;

/%% CTSU Power Supply Capacity Adjustment (CTSU2 Only) */
typedef enum e_ctsu_atunel2

{

CTSU_ATUNE12_80UA, ///< High-current output (80uA)
CTSU_ATUNE12_40UA, ///< Normal output (40uA)
GTSU_ATUNE12_20UA, ///< Low-current output (20uA)
CTSU_ATUNE12_160UA ///< Very high-current output (160uA)

} 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)
GTSU_MODE_DIAGNOSIS_SCAN = 33 ///< Diagnosis scan mode

} ctsu_md_t;

/%% GTSU Non-Measured Channel Output Select (CTSU2 Only) */
typedef enum e_ctsu_posel

{

GTSU_POSEL_LOW_GPIO, ///< Output low through GPIO

CTSU_POSEL_HI_Z, ///< Hi-Z

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

by the TXVSEL[1:0] bits
} ctsu_posel_t;

/#x GTSU 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_SSDIV_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_SSDIV_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;

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

typedef enum e_ctsu_specific_data_type

{
CTSU_SPECIFIG_RAW_DATA
CTSU_SPEGIFIC_CORRECTION_DATA
CTSU_SPECIFIC_SELECTED_FREQ

} ctsu_specific_data_type_t;

/#% Cal Iback function parameter data */
typedef struct st_ctsu_callback_args

{

ctsu_event_t event; ///< The event can be used to identify what caused the cal Iback
void const * p_context: ///< Placeholder for user data. Set in ctsu_api_t::open function
in :ictsu_cfg_t

} ctsu_cal Iback_args_t;
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/*% 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;

/#x CTSU Configuration parameters. */
/%% Element Configuration */
typedef struct st_ctsu_element

{

ctsu_ssdiv_t ssdiv; ///< GTSU Spectrum Diffusion Frequency Division Setting (CTSU Only)
uint16_t s0; ///< GTSU Sensor Offset Adjustment

uint8_t snum; ///< GTSU Measurement Count Setting

uint8_t sdpa; ///< GTSU Base Glock Setting

} ctsu_element_cfg_t;

/%% 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.
uint16_t threshold; ///< Touch/non-touch judgement threshold for automatic judgement.
uint16_t hysteresis; ///< Threshold hysteresis for chattering prevention for automatic judgement.

} ctsu_auto_button_cfg_t;

210 RYI{E

APIBABORYEZTRLET ., COIIEEI(L, fsp_common_api.h TEREHEINTWLET,

/** 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 =8 ///< 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 =7, ///< Requested channel is not configured or API not open
FSP_ERR_ABORTED =18, ///< An operation was aborted

/* Start of GCTSU Driver specific */

FSP_ERR_GTSU_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_GTSU_DIAG_CCO_HIGH = 6005, ///< Diagnosis of GCO 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;
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211 FITEYa—J)LOEBMAZE

2111 Y—RYY—~DEMETODS Y FA 2 IIL—ENRZADEM

AREDa—)IE, FRTSTADY FIELICEMTIBLELAHY EFT, LAY X TIX, Smart
Configurator R L71=(1). S)DEBMAEZHE L TLVET, /=72 L. Smart Configurator [£. —&®D RX
TNNAZADHHYR—FLTVET, HIR— SR TLELRX TS RIZDNTIK(Q). @)DHEEFERAL
TLESLY,

(1) e?studio £ T Smart Configurator ZERLTFIT® a—/LZEMT 555
e? studio ® Smart Configurator ZERA L T, BBMICA—HTOD Y AT EDa2—I/LEFE
mLFEI, #MIE. 7745 —2 3>/ —F TRenesase?studio A¥Y—hk a2 745L—4%
A—H—HA F (R20AN0451)] #BBLTL LY,

(2) e?studio LT FIT Configurator AL TFIT 22— )LZEMNT 55E
e? studio ® FIT Configurator ZEAL T, BFMIZ2I—FTOD Y FMIFRTEDa—I/ILEEBMT
BLENTEET, #MIE. 77U —Yar/—b IRX 7731 e?studio ITHARADHZE
Firmware Integration Technology (RO1AN1723)] =SB LT E&LY,

(3) CS+LtT Smart Configurator AL TFIT E2Pa1—ILZENT 5158
CS+LET. R4 > K7 B kR Smart Configurator #fEH L T, BEMICA— TP Y AT
EDa—IIEEBMLET, EMIX. 7FU4S—3>/—+ TRenesas e?studio A¥— k-
T4 L—48 1—H—H4 K (R20AN0451)| #SBBLTLEEL,

(4) CS+ETFHRTEYa—I/LZEBMT 558
CS+LT. FFTA—H TPz Y MIRATEDa—ILEFEMLET, MK, 7T7Ur—23>
/J—Fk IRX 77 31) CS+IZ#&AAL A% Firmware Integration Technology (RO1AN1826)] %5
BLTIESL,

2.11.2 Smart Configurator ZfEA LA MEED K54 /1\F T2 a VDERE
CTSUBEEDA T 3 v r_config¥r_ctsu_ge_config.h THEESLVRETEET,

2.12 |EC 60730 ##L

KL TH S IEC 60335-1 &£ IEC60730 Y S A BOMEAIZEML TLVET,
FREEDRR L EDBRFIERIE. Web R—2 (REMITH#AER LY ) a—> 3> (IEC/UL60730) |
Renesas) IZ2ABLTWWET,
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RXZ77=2V) QE CTSU £ ¥ a—JL Firmware Integration Technology
3. API %

3.1 R=CTSU=Open

COBEKIE. KED1—LOMNHLZET HERTT ., CORBBIIMD APIBEKEZERT 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: a2 FA—LEBEERADRAS >4
pcfg: AT L— 3 ViEBEERADKRS VA

Return Values

FSP_SUCCESS * BELELE ¥
FSP_ERR_ASSERTION ¥ BIFDAA 2 ADIEESATOEEA *
FSP_ERR_ALREADY_OPEN I* Close() DI —/L7 L= Open() " a—/LE& L E L /= *

FSP_ERR_INVALID ARGUMENT /¥ 32740 L—23 2 D/INGX—ZHWFIETT *

Properties
r_ctsu_apih I27R 2 A4 TEEShTWET,

Description

COREKIE. 518 p_cfglCi>Tar FO—ILBERDIHRE. LOX 2 OMHRE. ElYAHDETE
BrUEMEELET,

Fz. RIDAVFA AT —RERICHT HUNEBOLEICIE, HERBOEBRLEEZETLES,
DMIE(ZIEH 120ms #HBEELET,

BUIDRYFA R T —RAERICKT H0EMD CTSU_CFG_DTC_SUPPORT_ENABLE AE#IIZ
HoTWAIBAIZIEIDTC O¥EAEZELET,

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 E LT 2RENHY £, R— FEIEEBI%IE SmartConfigurator [Z
K> THEREN B R_CTSU_PinSetinit() OERZHELET,
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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: 2> FO—ILEERADKRA U4

Return Values

FSP_SUCCESS P BEEILFLE

FSP_ERR_ASSERTION I* FIBDKL > ZHIEESHTNFEEA ¥
FSP_ERR_NOT_OPEN Fopen)DI—NLLELICT—ILShFLE ¥
FSP_ERR_CTSU_SCANNING P RF4

FSP_ERR_CTSU_NOT_GET_DATA /* FiD#EEZFIMFEL T VEFEA *I

Properties
r_ctsu_apih 270 k424 TEEShTWET,

Description
COBBIE. VIRIZT RIADBE, 2V FA 227 c—RERICK CEHRIEREZ L CEHAIZ/A
LET. MBRUHDBZE, SHRIBREZL TR AFLREIZLET,
CTSU_CFG_DTC_SUPPORT_ENABLE AE#MIZE>TWSIHFE. DTCEHREHLET,
FHRFERIZ INTCTSUFN Bl YRAAHN\Y RSO SRTEINDZ -y VEBTEMLET,
BEIHIEHEEFERBIE, 772y b Fa—=VJETHR. RVICSOBEBLEEN T & ESEHRIREDLHA
e fThnEzd,

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: a2 FA—LEBEERADRAS >4
p_data: FHAIEZEEMT 5/ T7~DRA U4

Return Values

FSP_SUCCESS I L ELE

FSP_ERR_ASSERTION ¥ BIFDAA 2 ADEESATOEEA *

FSP_ERR_NOT_OPEN I*open()DIa—NHmLIZT—LEAFELE ¥

FSP_ERR_CTSU_SCANNING I RFA ¥

FSP_ERR_CTSU_INCOMPLETE_TUNING /* 7=+ /F Tty FFa—=20t %

FSP_ERR_ABORTED I*ADC Z#HL/=7T—FRETI >—F4L
Properties

rctsu_api.h I27A A4 TEESNTULET,

Description

COBE#IE. FIEEFHR L2 TOFAELZIEESINT=/N\Yy T 7 p_data [TFHERARAHAFET,

CTSUl: 2% CCOIE. BETHDONEL LT-{E

CTSU2L JMM : % CCO #iE. BETFHDNEE LT-fE

CTSU2LVMM : 2% CCOMIE. YILFIVRAYHIBIE, BHTHELI-E

FHHE—FICKYBBLGENY I 7FHA XNELRZY FT, BEREE— FLERFBE—FTIEIFERT S
TS#. MEAREE—FTREI MY IRBD 2EEZAEL TS, CTSU2 M IMM DiF&E(F. 3 BR
BOT—2DEMEINDzH, SHIC3FEEABELTLLESL,

BEWET— FTIEHFAEEEMLELEA. RTRIMBAEZL-5EICIX. RTRIMEZ#EMLET., D
EEFFARBEBMANTADC DEEZEELTLSDT, FEHALTWS ADCEREICRINELZ LTS,
FhLUSNDIGE L OXFFFF ZHMLE T,

AZv VT TEY FFa—ZU A U DBEIE. ABRNARETITSETOHEIE
FSP_ERR_CTSU_INCOMPLETE_TUNING #i B L& 3, COEZTENY T 7ICEHBIEZRMLEEA. 1
ZUN ATy FFa—=UFI2D0TIE, 116 EEESBLTLEEL,

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: O FA—)LEBEER~ADKRAS V4
p_callback : a—)L/\y Y BEEAKRA >4
p_context: aA—JL/\y VEEAHDFIKIZELKRA 42
p_callback_memory : NULL 5% L TL Z& Ly

Return Values

FSP_SUCCESS P BELFLE

FSP_ERR_ASSERTION I* FIBDKL > ZHIEESHTNFEEA ¥

FSP_ERR_NOT_OPEN Fopen)DI—NLLELICT—ILShFLE ¥
Properties

rctsu_api.h I27A b2 A4 TEESNTULET,

Description

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

Fl, AVTFRMRA VA BLEREARETT . FHALAEVESIEL, p_context [CNULL #EELTLEE
LY,

p_callback_memory & NULL ZZEL TL &0y,

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: 2> FO—ILEERADKRA U4

Return Values

FSP_SUCCESS P BEEILFLE

FSP_ERR_ASSERTION I* FIBDKL > ZHIEESHTNFEEA ¥

FSP_ERR_NOT_OPEN Fopen)DI—NLLELICT—ILShFLE ¥
Properties

rctsu_api.h I27A A4 TEESNTULET,

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

COBR#IE. CTSU DRAREIERZZMTY SHAEERIET 5 APIBEETY .

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

Parameters
p_ctrl: 2> FO—ILEERADKRA U4

Return Values

FSP_SUCCESS [*F N TDZBILIEZTT™ |
FSP_ERR_ASSERTION | *BIFR1 > 255 Y FEA]
FSP_ERR_NOT_OPEN /*Open () ZHUHSESTIZHEDHSIAET*]
FSP_ERR_CTSU_NOT_GET_DATA | *LIFIDX F+ > T—RIFMEBIAFEA TL .

*/
FSP_ERR_CTSU _DIAG_LDO OVER_VOLTAGE [*LDO #BEEDZHIZHK L FE L />

FSP_ERR_CTSU_DIAG_CCO_HIGH 1*19.2uA ~ND CCO DEZMFIZHML F L=, *I
FSP_ERR_CTSU_DIAG_CCO_LOW [ *2.4UA ~D CCO DEZHFIZHM L F L 1=o * 1
FSP_ERR_CTSU_DIAG_SSCG | *SSCGC HEDZHICEHK L FE L= *I
FSP_ERR_CTSU_DIAG_DAC I*2wFOFF o> MEDZBIZEHMLF LA, *

/
FSP_ERR_CTSU_DIAG_OUTPUT_VOLTAGE |*LDO HAZEEDZMICEHMLF L=, */

FSP_ERR_CTSU_DIAG_OVER_VOLTAGE | *BEEELEIBDZEICEHKLF L *]
FSP_ERR_CTSU_DIAG_OVER_CURRENT | *BETRLEIEDZHICEKLEL s *]

FSP_ERR_CTSU_DIAG_LOAD_RESISTANCE  /*LDO AZHEHIEDZHIZEHK L F L=, * 1|
FSP_ERR_CTSU_DIAG_CURRENT_SOURCE  /[*ZH&D Y/ —XEDZHIZEHK L F L=, * 1

FSP_ERR_CTSU_DIAG_SENSCLK_GAIN | *SENSCLK R 71 > DZBIZEH L E L 7=,
* |
FSP_ERR_CTSU_DIAG_SUCLK_GAIN | *SUCLK BLE# 71 > DZBICEM L F L/,

FSP_ERR_CTSU_DIAG_CLOCK_RECOVERY [ *SUCLK 24w o) /¥ BEEDZHTIZHHK L E
L/:O */

Properties
r_ctsu_api.h I27A b2 A4 TEESNTULET,

Description
COBE#IE CTSU ODNEBEIR 2T SHaEZ IR % APIBET Y,
R_CTSU_DataGet A% DR Y A FSP_SUCCESS M & EITHEUH L TL EELY,

Example:
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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:
7wl
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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: 2> FO—ILEERADKRA U4

Return Values

FSP_SUCCESS P BEEILFLE

FSP_ERR_ASSERTION I* FIBDKL > ZHIEESHTNFEEA ¥

FSP_ERR_NOT_OPEN Fopen)DI—NLLELICT—ILShFLE ¥
Properties

rctsu_api.h I27A A4 TEESNTULET,

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
COBKIE, BELEZYFA VAT —RABHOEEL-T— 2B AEZHRARAAET,

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: 32 FA—LEBEERADRAS >4
p_specific_data: T—2ERIIZIE CH=FHAIBERMT 5\ T 7~ADRA V42
specific_data_type : B1§9 57— 2 &5

Return Values

FSP_SUCCESS I* L ELE *

FSP_ERR_ASSERTION I* FIBDKL > ZHIEESHTNFEEA *

FSP_ERR_NOT_OPEN Fopen)DI—/ILGLIZTa—/LEaELE ¥

FSP_ERR_CTSU_SCANNING I RFA ¥

FSP_ERR_CTSU_INCOMPLETE_TUNING /* 7 =2+ /F Tty FFa—=20d %

FSP_ERR_NOT_ENABLED /* CTSU_SPECIFIC_SELECTED_FREQ # CTSUl1 T/H&ZE */
Properties

r_ctsu_apih 27 k24 TEEShTWET,

Description

specific_data_type IZ CTSU_SPECIFIC_RAW_DATA #%%E L =354 . p_specific_data [Z RAW 7—4
ERMLET, CTSUL TIEI LAY M. CTSU2 TIEILA Y MIETILF IOV I DERERELZHD
Ny I7ZEABLTLLEEL,

specific_data_type [Z CTSU_SPECIFIC_CCO_CORRECTION_DATA %% L 1-i5&. p_specific_data
[Tt Y CCOMET—FEZHMLET, CTSULTIEI LAY M. CTSU2 TIEI LAY MIETILTFY
Oy DHERELEBDNY I27ZAEBELTLEEL,

specific_data_type [Z CTSU_SPECIFIC_CORRECTION_DATA #&%7%E L f=15&. p_specific_data [Z<JL
FOOYIMET—FEZHMLET, CTSU2D VMM DHENTT, TLAY DNy I 7ZHELT
{fZ&Ly,

specific_data_type |Z CTSU_SPECIFIC_SELECTED DATA #3%%E L1-1B4&. p_specific_data [ZZ#R
TEHEASNEZERBOEY by TE#EMLET, CTSU2D VMM DAEMTT, HIZIE. 1BBELIHE
BOREEMNMER SN T BEILOX05 ZHMLET,

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 CCO CORRECTION DATA) ;

Special Notes:
EL
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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: a2 FO—ILEERADKRA V4
p_insert_data: T 5T —2DERA 4

Return Values

FSP_SUCCESS * BELELE ¥

FSP_ERR_ASSERTION I* BIFDAS 2 ADIEESATOEEA *
FSP_ERR_NOT_OPEN Fopen)DI—ALGLIZT—NERELSE *
FSP_ERR_CTSU_SCANNING I XF4 o8

FSP_ERR_CTSU_INCOMPLETE_TUNING /* 7=+ /F Tty FFa—=20t %

Properties
r_ctsu_apih 27 k24 TEEShTWET,

Description

A—47 )5 — 3 0T R_CTSU_SpecificDataGet() THRFLET—2IZ/ A ARELHZEDNIEE L
T. FOT— 2 2AKEAHTHRMTIEEBELTIET, p_insert_data [TH#NT 2T — 2 EHIDKXET
FLRZBRELTLEE, BEREE— FOFEIL, p_ctrl->p_self data ITHE#MLFET . HEREDHE
(%, p_ctrl->p_mutual_pri_data & & U8 p_crtl->p_mutual_snd_data [Z#&#L E T,

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 T —ABHOA Ty FLURE (SO) ERELEFT,

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

Parameters
p_ctrl: a2 FA—LEBEERADRAS >4

Return Values

FSP_SUCCESS P L FLE

FSP_ERR_ASSERTION I* FIBDKL > ZHIEESHTNFELEA *
FSP_ERR_NOT_OPEN Fopen)DI—NLELICT—ILShFLE ¥
FSP_ERR_CTSU_SCANNING P RF4

FSP_ERR_CTSU_INCOMPLETE_TUNING /* 7/ =2+ /LF Tty FFa—=0H %

Properties
r_ctsu_apih 27 k24 TEEShTWET,

Description

CORHIL. FTRFAL-2TOFAEEZFERLTA 7y FABZITLWET, SHRIAET LIz&ICO—
WLTLEEW, COBBE—ERTISELABNETTHETE
FSP_ERR_CTSU_INCOMPLETE_TUNING #R L& 93, A7t v FRAEMNTT TS & FSP_SUCCESS %
BRLES, A7ty FMABARET T HFTHAEABAHI—LERYRLTLEZEWL, 7€y FRAEICD
WTIE. L14EZSBLTCESL,

BHEHENADDBE., 7ty FRABETRICR—XSA VPHIELEY F 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
COBHIE, BELEZIYFAUA I —REROBEBHERI VOBREMBLET,

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

Parameters
p_ctrl: a2 FA—LEBEERADRAS >4
p_button_status : R2 AREEZEIEIMT 5Ny T7~DERA U4

Return Values

FSP_SUCCESS I L ELE

FSP_ERR_ASSERTION ¥ BIFDAA 2 ADEESATOEEA *

FSP_ERR_NOT_OPEN Fopen)DI—ILLGLIZT—/EAELE ¥

FSP_ERR_CTSU_SCANNING I RFA ¥

FSP_ERR_INVALID _MODE *EBHES TDE— FIZHFEHTT, *
Properties

rctsu_api.h 270 b2 A4 TEESNTUVET,

Description

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

A7y bF1a—ZVJRTRICOODTIOEBMNEENTZLEE, RS VENEREZHABT 55
ExETVET,
Example:
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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:
C DI CTSU2SL DA IZH R LET
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ETECEk

BHIZES
Rev. F1TH R— RA 2k
1.00 2018/10/4 - IR FAT
1.10 2019/7/9 1 FRT /N4 R [Z RX23W Z B0

4~6 BEEA Tty FABRDEZRZEM
12, 19 |APIORYEZE#H
CTSU_CMD_GET_METHOD_MODE,
CTSU_CMD_GET_SCAN_INFO MRt % BN
11, —TJT4EFD2—ILEARSA/N (GCC/IARYR— &
13~17 | &) IT#pragmasection ¥ Y O EL®REF T a v %2 EM
1. 17 | IEC 60730 #E#HIZET 2REZEM
1.11 2019/12/11 TE%E) OF&RZEMLEL,
3~6 AX v UDETRIZARZ L—)L/Ny BEEA 2 BIFFUH
ShOMBEHEBELE LT,
1.20 2021/2/1 1 MR T /N4 RIZ RX671 %38
10 N—2aFBH
12 J— KRy A X&E#H
12. 19 |APIORYEZEH

35~36

2.00 2021/7/30 - £mENRET
2.01 2021/12/17 3,4 1144 =% A 7€y bFa—=UJICRBTER
5 1.1.6 < JLFEHRIERE(CTSU2L) ICARER
6 1.1.7 >—JL FH#EE(CTSU2L)IZ DLV THAIEBE
9 1.2.4 BEMIEE— F(CTSU2L)IZNEIBE
11 1.4 API BB

12 2.2 7 bz 7EXRIZ DTC {E K Heap size DFEh = F#H
15 2.8 O— FH A4 XORBIEE

16~19 | 2.9 5|3 DB EREH
30 3.6 R_CTSU_Diagnosis IZAZ& B2

33~34 | 3.8 R_CTSU_SpecifivDataGet % #iiR{ERL

35~36 | 3.9 R_CTSU_Datalnset & #iR/ERk

2.10 2022/4/20 3 1LBEICRNRER
7 1.1.11 MEC ##E(CTSU2SL) &0
7 1.1.12 BEFIERMEE(CTSU2SL) Z BN
7,8,9 1.1.13 B EhHEE(CTSU2SL) & B0
16 2.7 AV IILEDREICABEL

19,20 2.9 BIIZNBIER
39 3.10 R_CTSU_OffsetTuning % &0

40 3.11 R_CTSU_AutoJudgementDataGet % &0
2.20 2022/12/28 3 1 BEEXEH
7 1.1.10 EZH#REICBET

12 121 BEECREE—FORZEELEX

14 1.2.4 JBEWMIEE— F(CTSU2L)IZEE

16 22 VI LD TDEREEH

16 23 Y R—FENTWBY—ILFT—2FEH
19 28 O— FH A XE=EH

20 29 5|8 EEH

24 210 RYEZEH
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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 —45 vy ME(CTSU2L) & E#H
5~7 [1.1.6 #vFHEAZEIMMVMM)ZIEEE. 4 %EH
10 1.1.13 BEI BRI IE B EE(CTSU2SLa) BN

16 21 N—FO9x7DEREEH

16 22 VIO TDEREZEH

16 23 HR—FENTWBY—ILFT—%EH

19 27 AVINAILEDREEZEHR

20 28 A—FH A XEEH

21 2.9

S EEH

30 3.3 R_CTSU_DataGet 0 Description % &

36 3.8 R_CTSU_SpecificDataGet @ Descripription %z &£
3.10 2025/2/19 5 115 57 L/NJLARKREEHR(CTSUL)DERER #48 1E
10 1.1.14 B EHEE(CTSU2SL)DERBA IS 1E

17 22 VI LD TDEREEH

17 23 Y R—FENTWBY—ILFz—ZFEH

18 27 AVINA ILEDRTEEEH

20 28 O—FHY A XEEH

21 2.9

Sl EEH

3.11 2025/3/21 - aA— K774 )LD Disclaimer 3 * > FDERIZL ZEH,
ZDOAPN DHRBIZZEETHY T A,
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MR CHERALDEESEIE
CCTlE. YA ERERIERT S MEALOEESEE] (COVWTHALET, BRNOFERALOZFEBEIZOVTIE. KRXF1 AV MBKUTY
ZHALTYITT—rEBBLTLESL,

1. HESXE
CMOS #GEDH Y UV ORIFFHERHLEDN T T LS, CMOS BRFBVBEBERICLK >THY — MEBIIRZE LD LB Y FT . EfPR
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