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RL78 772 ) CTSU £ a1—)JL Software Integration System

1. BE

CTSU ¥ a—/LI& Touch €2 a—JLAIT®D CTSU F54/3TY, CTSU EY a—)LI& Touch = KL
VITFLANHLDTIEREBELTOEIN, 2a—H 7TV 7r—2arhbd 7/ ERATEET,

CTSU & CTSU2L [FHEEISELA H S T=h. FHBIDEE L, AETIL CTSU & CTSU2L [(LTFED K 1
RELFET,

- CTSU, CTSU2L #@&mEiE — CTSU

- CTSU O#DEREA — CTSUT

- CTSU2L A DEREA — CTSU2L

HEIZREAGZE VG EIE. CTSU. CTSU2L HBDRBAICHY ET,

1.1 HaE
CTSU £V a— A R— b BHEERLITO LB Y TY,

1.1.1 QE for Capacitive Touch & MiE#e
COED2—NLNEFAVTATL—2aVvBERICKYRAGHEREMATRBLES. 20 T70TL—
3 VERE(F QE for Capacitive Touch [Tk > THEBENET,
AVITA4T L= aVEBED—EHTHIZVFA 02 7 —RERIE, FHBIT 5iHF (LT, TS) DA
BHhEEFDHBE—FZRLET, BHOEZYFAUE T —ABAIDBELLLE5E81E. HEANTER
SEHE—FOHEAEHENEETEHELEEO, 7OT4 TV—ILFEEZERT 5L ETT,

1.1.2 SR E T —2 G

HBIEY IOz 7 YA EREFARY M) a0 bO—5 (RL78/G23 I — T2 FEAT 5154
ELCL, RL78/G22 ¥ I —T%#EHAT 5154 : ELC) TREEEINFABAIRY FONWIT MK > THRIATE
F9, RUTSG1I6 JIL—T(F, 41 RV kY vHar bO—SKEBEFD=H, AR FOIEENTEEE
Ao REBRY HIZIFA B —NL - B4 T HEFHLTLESLY,

FHAIEEE, CTSURY Tz ZILHNEST 510, A4 TOEyHOUNERHBZHEELFEEA,

FHAIRIZRET S INTCTSUWR & INTCTSURD (FAED a—IILAMELET, ChoDONE(IIHLT
DTC BT 5 &1 A[EETT, RL78/G16 F')L— FI& DTC kB D=, DTC IXEETE XA,

FHASETEIYAAHTH S INTCTSUFN DUIEMNTET L& EICa—IILA\y BB TT7 TUSy—Ta V@
MLET, sHANET LEORHNELETTAE-OHC. ROFFRAFETICHABRZRE LTS,

API BEA%tM R_CTSU_ScanStart() Tt ZMATE=£d,

API B% D R_CTSU_DataGet() CitBl#ERZMEBT=E T,

1.1.3 + > ICO f#HiE
CTSURY 7T )LIFEUHICODMCUEETOLRIZEITHBEMBMNNT DEFICHIET 51D
EREEKRZEABLTOET,

COEVI—LVEERKARODBE. —RHICHELEICBITLES . MELETIHERRRZE
RALT. ERGE U YAREEHRT I-OOHERBEER LTS . CORERBEAVTEoN=FHA
Bl L THEAEZLET,

CTSU2L MREMENEMLFIGEIL. TSIHFICHEBINNBEREZERAL T, EHRMICHERKZEE

HLET, BERKGOEVVNSIBERZHELTEHILET, VY ICONDEBERY M LTHLMWET S
ZENTEFET,
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1.1.4 MPAA Tty FEAE

CTSURY I INEZ Y FICLE>TELLTHEREZSZELT. oY ICODFESAFTI VI LU IRAIC
INEDLSICHEBREEXT VY ELTEEHDF Ty FERBIRERNBEL TLET,

CDEDaA—NEA Ty FERRELXAENZ—5 Y MEICHED LS ICEBRABRLET, COFBIL
BEOHATOLREZERT S0DT, #BE®HHMED R CTSU_ScanStart() & R_CTSU_DataGet() hAinE
TY, ctsu_element_cfg_t DA /N Tso) (FFABDOFABRE LTHERAINSO. COENETITHNIED
BOWEIMTRETTDACENTEET, BE. ZDIEIX QE for Capacitive Touch IZ& > THB EIN-EZE
m L/i—a—o

COMEEIXO L D4 TAIT B ENTFRETY,
FIFILEDE—5y ME

CTSU £ a1—)JL Software Integration System

Mode

Default target value(CTSU1)

Default target value(CTSU2L)

Self-capacitance

15360 (37.5%)

11520 (37.5%)

Self-capacitance using active shield

4608 (15%)

Mutual-capacitance

10240 (25%)

7680 (25%)

N—toT—UFCCODANHRIZESENDTT,
CTSU1 TD 100%I(F&HRIEFFEI AN 526us (ELZERF[E) D & EDEHAIE 40960 TY,
CTSU2 TD 100%I(F&HRIEFREI AN 256us (ELZERFfE) D & EDEHAIE 30720 TY,

FHAREZEET S& . BERMEOHLETHRENREBINET,

CTSUSNUM & CTSUSDPA Z#l#ahtf=4—4y MEDHI
- CTSU1 (CTSU 4 A v4=32MHz, BEE&EEE—K)

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

30720 Ox7 0x7 1052us

30720 0x3 OxF 1052us

7680 0x1 0x7 263us

7680 0x3 0x3 263us

CTSUSNUM & CTSUSDPA Ofi#EHEIZE Y.

FHRIFAEIEELELFET ., LREOKRT.

CTSUPRRTIO, CTSUPRMODE [F#REZFEALTWET, COEZEET DS LIFFEHETT, FHllE
N—RII7IZaT7NLETSRIEEL,

- CTSU2L (EE2EEE—F)

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

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

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

FTBIEFME L CTSUSNUM [C& > TEAGY F T, STCLK & 0.5MHz IZERETE L LMESE. LROKREY
R—rENFLBA, STCLKIZDWTIEN—FI T F7I=aT7ILESBLTLEIL,

R11AN0484JJ0150 Rev.1.50
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1.1.5 T LN )L RREREGETA] (CTSU1)
CTSUTRYZTZIISIE1 DD RS A TREHTEBILET,
Fo4 TRBRBEIEB~ADEREZRO S LD T, EXRMIZIE QE for Capacitive Touch [Tk > THRHES
nr-EZFERALET,
FoA4 TRRBOEBREAEETRELGYET,

CTSU [CABEN B foxk DREIKE. CTSU BV O v 738IRE v F(CTSUCLK)E LU CTSU A—R Y
Ay EEEY MCTSUSDPA)TREENFET, HIZIL. fox A 32MHz, CTSUCLK T 1/2 BEIZEIR.
CTSUSDPA T 16 #RAZBIRT 5 & K54 TRIRHMIL 0.5MHz &% YET, 4EH. CTSUSDPA LTS &
[CEEY HENTEETT .

CTSUR—R/ Oy BFEEY b
CTSUEIE/ Oy BREY + 24
o 4508 K547
foue E> fouwl2 |:> : A
fCLK4
64 53/
= ’_;;; 7 CTSU_CFG_PCLK_DIVISION r_element_cfg ® sdpa

1 F34 TRREEE

RO S A T/NIVRIIHERE/ A ARAEKEL T, FIATRARBEA—RELEI DY YT LTH
Moo FERRBILERZ LIz/NLRIZEYES, COED1—ILEMHALLRICEECTRREEZLET.

CTSUSOFF =0, CTSUSSMOD = 0, CTSUSSCNT =3
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1.1.6 < ILFREIRBGEHAl (CTSU2L)
CTSU2L R 7z S)VIERIH/ A X&E# T H1-OICRK4TEED FS 4 TERBTEHAITEET,

COED2I—IVETIAIL FTREEBRHENTRER 3BEORRKTEHAL, Bont-3 BRHKTORE
REeFE 1 ARBBELEBEITRECE L USHRHEL CHAEZEELET,

Fl-. EERHEROT -2 LB TEET, COT—E2ZFRALTHBED/ A X742 NEBET BT
ELERETT, WEBLET—42FECa—ILONYI7ICEZREEIETOUCH EP2—ILTHET S L
AIRE T, EMIE 39T L 310EESEL T LY,

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

K 2 TIIFREHER

Timg

FSA JRKBHRITOV T4 TREICK>TRELET, COEDa—IIEIAVITATREICKRLIZLIR
BREHXELT, 3TBEDFSA JRARBERELET,

FSA4 TRRBITRARREAVFET,
(feu %L / CLK / STCLK) x SUMULTIn / SDPA :n=0,1,2

UTIZ foxk BN I2MHz D EEIZ RS54 TRBRB2MHz 25T 5% EE R~ LET, SDPAXZ v F
A3 T —REREICRETRETT,

Haws LER4 VI TRE
32MHz [ CTSU_CFG_PCLK_DIVISION
R v (1. 72, 14, 18) STCLK £% 0.5MHz 2% % & 512
STCLK Ew k B
STCLK 64div (/2, /4,, /64 ,,,/128) EEmE
0.5MHz = STCLK
SUMULTIn 48mul (x32, ,,,x48,,,x64) CTSU_CFG_SUMULTIn
24MHz  SUCLK
3 A DS
SDPA  12div (2, /4,,, 112,,/512) HASEDRIE

r_element_cfg @ sdpa

2MHz

B 3 R34 JAREHE
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1.1.7 o —IJL FH#gE (CTSU2L)

CTSU2L RY Tz ZILITHFEBRENEMEMZ DONENSDEEEXL—IL FT 501, ¥ —IL FAR
FELUVFEHIMFFND FSA T/INIWRERBEDY—IL FEEZH T AHEEZAB L TULVET, ZDHEE
FECBREHANEZDAEHEAIETT,

COEDI—INLEEIYFA I T —RABRICHLTCO—ILREERETEET,

BIZIE. B 4DESHEBERDEE. UTICTRT ES5(Cctsu_cfg tDAUNFHRELTLESWL, =
CTlE. FOMD A NITEBLTWET,

. txvsel = GCTSU_TXVSEL_INTERNAL_POWER,
. txvsel2 = CTSU_TXVSEL_MODE,

.md = GTSU_MODE_SELF_MULTI_SCAN,
. posel = CTSU_POSEL_SAME_PULSE,

. ctsuchac0 = O0xOF,

. ¢tsuchtrc0 = 0x08,

B 4 o—I FEBIEEH

1.1.8 FHRlT S —@A
CTSURY Tz FIEEFANERERET HERT R ALV RRICEELET,
CODEDaA—ILIFEHBISE TEIY AAHLIET, CTSU1 DIFEIFAT—F2 AL RS2 D ICOMP1,
ICOMPO, SENSOVF #!)—FL T, O—/LN\Y VBB TEMLET ., V—FLERIIRT—E2RALPRE
FUty bLET, BERBEI—I/IL/Ny Y BEDGI$ ctsu_callback_args_t M 4 /3D event #SB L T
CEELY,

1.1.9 BEIT
FHAGRZBEB TS SHAEETT .
AV 4 U TRBTFYEBERETEET.

1.1.10  E2Hitee
CTSURY 3 )LITEENRNAEIBEZHY SHAEZR > TWET, COBMHEEL. REERZEZZHY
T5-HDAPI HIRELET,

PEINAIL, CTSU1 & CTSU2L TELGY., CTSU1 RIC 5 #E$F. CTSU2L HIZ 9 BEOZE Z iR
LET. ZEEREIL. APl BEBZFUHT CEITE2>TEITTEFT . CNITBEDRIE & FHITHMIZIL T
EITEINFEIDOT, BEFBICEEZSEZHFEHY FEA.

FLWIEEEZ BRI T BIZIE. CTSU_CFG_DIAG_SUPPORT ENABLE # 1 [TEREL T,
CTSU1, CTSU2L &+1Z, ADC 2fERLZET,
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1111  SNOOZE E— K - ¥—4 >4 (SMS) %{EF L1-EEHIEEE (CTSU2L)

SMS R LT CPUBFELICEHRIA G2 v FHEETEHESESHEETT . CPUA STOP E— k&
SNOOZE £E— FDAHTEET 1=, KHBEBEANTHATEEY,

SER R AREMND DTCEREREDA Y R— b LET, MBI HITE foxe ZFIRLF-32EY b - 12
B—NL - BAIEFALTSESLY,

COMREEFTFRALE-WVEAYFA 27 —RIZH LT, R_CTSU_SmsSet()Za—JLL1=1&IC
R_CTSU_ScanStart() TEHRIZRIB L T &L, WA 7y FMABRETRICETIT A ELEEZHELE
ER

CTSURY TS )LASER b HTEHRIL THRRE ') — K9 HE(IC SMS [F R_CTSU_DataGet()18 & DAL
BRIV FHEREZLET,

2y FONHIES SHE INTSMSE B YRAAZHREL T, BEFAERAKOI LNV IEHKZEI—ILLT
SMS SHRIBE LR LET . TDEZITTTUr—2avid, BEBE L RHIC R_CTSU_DataGet() %
A—LTHETHARBREMBI A EATEEY,

ABEEZFALTWREZEXVATLOMMIET SMS #FAT A EETEEEA.

AHEEEEDICT B, 586 ) HTOEHEIERE L CTSU_CFG_DTC_SUPPORT_ENABLE # 1 [Z8%
EMD CTSU_CFG_SMS_SUPPORT_ENABLE # 1 [282% L %7, DTC Iy E— hEEEEERAL T 51-
H, VE—F - TYTZIZHEELTWARZEHDTHEHSEY FZ2 00H LT HLENHYET, FDI=6H.,
CTSU_CFG_SMS_TRANSFER_ADDRESS & CTSU_CFG_SMS_CTSUWR_ADDRESS [ (% RAM 45D
FRLAMDTHRISEY FHOOH EHB7 FLRAZEHRELTLIESLY,
CTSU_CFG_SMS_TRANSFER_ADDRESS [ZEM N 5 Z4(E 544 /34 FEFERALET,
CTSU_CFG_SMS_CTSUWR_ADDRESS [ZEMN 2 EHIT (4 *element 1 * TILFERKOK) %EH
LET, #HlzIE. BEERE3RF U TIRABRHMADFZEE. 36 /N1 bEFEALET,

QE for Capacitive Touch TOF 1 —=>4 %175 1= IZIX. CTSU_CFG_SMS_TRANSFER_ADDRESS
(& OXFEFO0~0xFC800 LI#+ M. CTSU_CFG_SMS_CTSUWR_ADDRESS [ 0xFF200~0xFCB00 L4+
EICRELTLIEEELY,

5% RL78/G22 T SMS SHAIEREIZERT3ES1—ILOIO—T3, CTSU2L A5 DTC #FEAL
THR—MEAZFTVWET, R— O SHASNEEBZAVWTEIVAAEEZRESEFET, BIVAHER
[2&>TELC%E MY HESH SMS NEBERRLET,

cTsu2. |mmmp| DTC |(mmmp| Port (mmmp| NTP |(mmmp| Ec |mmEp| SMS

5 RL78/G22 T SMS #AIRICERTSIES 1 —/ILDTA—

RL78/G22 7' )L—JT SMS R L-BHHEHAZITS5BEETRDOEZREEXE L TLESLY,
D R—rOHRFE

CTSU_CFG_SMS_EXTRIGGER_PORT IZ/R—k - LY R 2 ZEEEL.
CTSU_CFG_SMS_EXTRIGGER BIT[CL YR 2 THEATHE Y FEREL T, HIZE,
P140 Z{# 5 ;Z& (&, CTSU_CFG_SMS_EXTRIGGER_PORT I[Z P14,
CTSU_CFG_SMS_EXTRIGGER BIT[Z1 Z&&FE L TL &Ly, Ff=. FHAIFRAICERT K-+
ZHAKFEICL., low HAIZEREL TS ESLY,

FE. DTCEREATHR—bh - LYRE (Pxx) 8 Ey FEMTEESHMAEY,

L7=A> T SMS A L-BBHIEFALEDEITHIE. DTC DErExXLGEHR—F - LORA
(Pxx) ZHDERETHERT S ERFTEERA, MMVRTLERELLBVELSICERTHKR—F- L
DRE (Pxx) EBIRLTLSEEL,

@ HMEREIYAHDERTE

R—rDESZANT EINNENYAAHDERENBLEIZLZYFT, CTSU_CFG_SMS_ELC_INTP [Z{#F
THNMENVRAADESZREL TS, HIZE, INTP1 2RI H5HE(E.

R11AN0484JJ0150 Rev.1.50 Page 8 of 43
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CTSU_CFG_SMS_ELC_INTP 21 ZERELE Y. Ff=. FHAIRRAICERT 04MEI YRAAZE YA
AHEFRIZEREL TS ZELY,

LROR—FENBEIVAATHERAT SImFEERL TSI,

AHREIL RL78/G22 Tld. BEERENBAIFIIL AV UL, HERENDBAIXS I LAY FUEDHER
TIMEATEEEA,
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1.1.12  #%EWEES (MEC : Multiple Electrode Connection) #4E (RL78/G16, RL78/G22)

RL78/G16 & RL78/G22 M CTSU2L R T J/LIFEHDEBZHEHE L 1 DOEHE L TEHAIT S MEC
WEEZE S TVEY, CORBEIIECREET— FOAEATRETY,

PIZIL3 DOEBEHERAT HHA.

BERITEEFALTIFyRILOEEZ L TERZTLDOEAIEZER

BL, AENRKEIMECEHAILTIFYRILEFELERL1FrRIILOFFAZ LTI DOFHAEZRET S &
WS ZEMNAIEETY, MEC EHAIRFIFIEHR L-BEBDBENERINIDTIEELTLEEL,

6 [CREFTA & MEC #aeZ A L =5t R0 RIRFEOLERERLET, HHF v RILEREICFHAT

51=8.

FHAIRFRAREC R Y ET,

Normal Scan

MEC Scaﬁ

CH1 CH2 CH3
R_CTSU_ScanStart() ) . i R_CTSU_DataGet()
Measuring Measuring Measuring -
; Time
| Start
Reduction
R_CTSU_ScanStart() s 1+CH2TCH3 R_CTSU_DataGet()
Measuring .
‘ — Time
'Start Finish

6 EHEEM & MEC BReZ 5/ L 7= BT D& BRI LL &

MEC #EED I — FZHFRITT HIZIE. CTSU_CFG_MULTIPLE_ELECTRODE_CONNECTION_ENABLE
Z1ICRELEY,

MEC #aEZ AT S5HEE. ML TSICH L TEEDZYFA VB T —ABAEFRHDE v FA 24
T1—REHEERLES . MECEHBIRD 2 v FA U2 T —ABRTETRORENDELLYET,

ctsu_cfg tMDtsod Z 1 ICHRET A ETEYVFA VAT —RBERICH LT MEC #REZAMTEE T,
ctsu_cfg_t M mec_ts #5955 TS FEZSDLVT NAIZERTE

—)L F#eE L RRFICERAT 5154, ctsu_cfg t M mec_shield ts [T — L FIFFD TS BEEZHRTEL
TLEZEW, ZDFE. P—ILFmFELTHERATESTSIE1DTY,

ctsu_cfg t M num_rx (& 1

]

- aX JE

LTS,

LTLEEEL,

Bz (X, 7 DEBERDBE. UTICTTRI ESICctsu ofg tDAUNEFRELTLEEL, T 2Tl
ZTOHD A UNIFEBLTNETD,

.tsod = 1,

.mec_ts = 0,
.mec_shield_ts = 3,
.num_rx =1,

7 MEC+ > —)L FEBIERHI

R11AN0484JJ0150 Rev.1.50
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12 EEE—F

CDED—IIE, CTSUZLRY JzZIMRET IECEE. HERE., EfcHAO&TRE— FIZx
IELTWET, -, BEBEE—RFELTHERBZEH IS E—FZIRILET,

1.2.1 HE&dEE—F

CTSURY JzSIVE TS BRBICH>THRIBISHALTT—2&8MLET ., HIZE 7TV r—2ay
T TS5, TS8, TS2, TS3, TS6 MIRFTHEAL=LMEFAETH, TS2, TS3, TS5, TS6. TS8 MIEIZFHEIL
TT—32EZBMTH5DT, NV IT7DA4 0Ty A2, [4]. [0]. [1]. [8] &SR LTLFZELY,

[CTSU1]
120 TS OFABREIET 74/ FREDIGE. KREFHEM 1 526us TY,

132us 526us _ B6us 526us . 33us 526us 16.5us 526us N
1 t t r t t ¢ e A e
SNUM = Measurement time 1 1 2 1 2 3 4 123456728
Wait time is changed depend on the Sensor Drive Pulse setting as above.
SST: 32

CTSUPRMODE : 2
CTSUPRRATIO : 3

B 8 HE&FERHAIRM(CTSU1)

[CTSU2L]
120 TS OFBIFEIET 74V FEREDHZE. #1576us 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

9 BCAER IR

1.2.2 HEREE—F
HEREE—FTIE, ZETS (Rx) £ZEFTS (Tx) OREICRET HIHEREZHBLES. £
H. 272UEDTS EBBELET,

CTSURIYTII)IF, BESNERX ETXDLETHHAEHLEZETALET, HIZIEX, TS10. TS3 A
Rx. TS2, TS7. TS4 N Tx DBHE. UTOHAEHEDIEIZFHALTT—2EEBMLET,

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

BBEICHEELTVWSHEEREZAIT 56, CTSURY T T JLIEFE—EEIZH LT 2 BOFHRALE
ZLET., TOEH. 1 DOEBOEBIFEIET 74 )L FREDIZE. #1152us TY,

1 BB (Primary) & 2[EIH (Secondary) T/NILAHAERAS Y F FXR v\ 2DMBEEBREREISET
FHEIL. 2 EEFAEE 1 EEHAEDENRZROLH L THAEREELZBIBENTEET, COEDa—
WEENHEZET(C2EDFRIEEZHALET,

R11AN0484JJ0150 Rev.1.50 Page 11 of 43



RL78 77 =) CTSU £ a1—)JL Software Integration System

[CTSU1]
120 TS OFABRBIET 74 FREDIGEE. REFHHEM+19526us D 2 £ T,

[CTSU2L]
120 TS OFBIEFMIET 74U FEEDHE. $1152us T,

Primary  Secondary Primary Secondary Primary Secondary

BB B BT ES

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

10 HEZEFHAFRE

1.2.3 BiREHAE—F
BRABAE— FTE, TSIHFICANSHAMNGEREHALFET .
FHRlET—ARMDIBIIEERELRAKRTT,

AL YF XN BETHEVOTEHBRIELKE 1 EICES7=6H. 120 TS OFAREIETT 74 F
BEDIHZE. $9256us TS, BREAE— FTEMEDOE—FLYRVEEFLRENDEL LSO, SST
ZB3ICEHRELTWLET,

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
B 11 EREHRIERE
R11AN0484JJ0150 Rev.1.50 Page 12 of 43
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1.2.4 BEHEE—F

CTSU2L MEEMIEE— FTIE, TSIHFICEHKIN-NAEIEREZERAL T, EHMICHERREZEHRL
T, CHIZIE3EEFEONEAHYFET, B 120240 Fv—raSBLTLESLY,

1. M EFARKOEAZ LET, 12EDFHATT Y MZiEY FT,

2. NHERIEILIC TSCAP EE#ENML =& EDEREFHAIL T, BEKGFEOEVVTERZREL L4
FER¥EEERLET, 1OHAN 1y FETLE#OFATEITLET,

3. AEERICA 7y FEREFHRLTADC TEEZBITAIETRTIRIM LR A FAR L, NERE
HIEFOBERY I MG LET, 2 ZAREIETLI-EEIZETTI2IOERYMEZIV I« I TRETEE
T,

Measurement
Period

Corrl Corrl2 Corrl2

1%2us b
approx.

Update coefficient Update coefficient

Adjust RTRIM
Number of times
CTSU_CFG_TEMP_CORRECTION_TIME

B 12 REMERIS2ASVTFv—F

1.2.5 PHE—F
BWE— Fid, COBMMBEEE> THRALNBHAEER v 0T 5E— KTT,

HMIZDOLTIX, 1110IEZSEBL TS,

R11AN0484JJ0150 Rev.1.50 Page 13 of 43
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1.3  EREaAz2Y

1TA12ETHBALLAY., ARV I rV 7 MIAERFARDN) a0 bO—5 (ELCL) TiEE
ENFERAMAR FOVNTANIE>THIBTEEY,

—MRMGERAEE. FAIEAVTEHMICEFTRILES . 24 YORRKET S TOFE & REEDEH
METTEDLIITHRELTLEE W, FBRMEEZ Y FA 27 —ABREFBE—FIZE>TERY
T N2FEZSRL TS,

VIO FRIAENBEYAIZIE, BNERTEIAIVITDEENHY FT,

Y7 b7 ) AIKXR CTSU ScanStart() TA Y FA U2 71— RAERICHT HREEZ L THLHIEBT
STEEYRTEDT, FATARY MRENSETOEBENFKEELET, 272, CHIFFHABMICLERT
FEEITINSVDT, EBERESUVTNGBERELBDIY I I T M) AEHRELET,

NEB YA, CODLITIAGEBEZHFRTELVLSLEEPEEEENTOEENLELRIGEICHEL
BYET, MR HTERD2 Y FAUE T —IAEHRDBESIE., —DOHANTET LI=E ZIC
R_CTSU_ScanStart)THIDZ v FA 232 T T —RAEBRDEBREF LT,

14 API#ZE

AED2—ILIZIIUTOBE#AEENT T,

ok

B

R_CTSU_Open()

BELEEAYFA 27— RAEREMHELETS,

R_CTSU_StartScan()

BELEEYFA U2 71— RAEROFRAZRIBLES,

R_CTSU_DataGet()

HELEZYFA BT —ABROETOFFAEZRELET,

R_CTSU_CallbackSet()

BELEZYFAUE I —ABROIA—ILNY VERERELES.

R_CTSU_SmsSet()

BELEZ2YFA 2 T7—RITH LT SMS A L-BBHIEAT
BEODREELFET,

R_CTSU_Close()

EBELEAYFA VAT —ABERERTLES,

R_CTSU_Diagnosis()

PHERITLET,

R_CTSU_StartStop()

BELEEYFA 27— ABROFAZFELLES,

R_CTSU_SpecificDataGet()

BELI2YFA U271 —RABHDEE LT —2 A ORIEZH
HRAHFET o

R_CTSU_Datalnsert()

BELET—2ZHBELEE2YFA U2 71— RIEBROFEIENY T 7
[SHMLES.

R_CTSU_OffsetTuning

BELEE2YFA VAT —ABROA 7Y LD R4E (SO) %AE
LET,

R11AN0484JJ0150 Rev.1.50

2024.05.31

Page 14 of 43
RENESAS




RL78 772 ) CTSU £ a1—)JL Software Integration System

2. APIE#R
RED1—)UIE, TEDEBTHEEERELTLET,

21 N—FDIT7NDEXR
CEERAICES MCU DN UTOMEEE Y R— L TWARENHYFET,
e CTSU
® (CTSuU2L

2.2 VI TDEKX

CORSANEIUTOED 2a—ILITIKFELTWVET,
® R—KHKR—br/\vs—2 (r_bsp)v1.62 LIE

AV I4 T L—Y a3 VR EICE>TUTOED a—IILICHEKELET,
® 11— K4ARE DTC v1.00 LABE

HERERX IV FEUVHARIBEY-IILOFEREEELTLET,
® QE for Capacitive Touch V3.5.0 L%

2.3 YR—rERTWVEY—ILTFI—Y

AKED2A—/LIFUTICRTY—ILFz—> THEERZTo-TLET,
® Renesas CC-RL Toolchain v1.13.00

® |AR Embedded Workbench for Renesas RL78 v5.10.3
® | LVM for Renesas RL78 v17.0.1.202403

24  HIREIE

COA—FRIFVIV RS FTERAEL, BEHORBEAEOI—ILEZRELET,
RL78/G16 V' )IL— 7T LLVM aV// S ZERT 5548, 7R Y MERBIZLLT® CPU Options [
FrvIEANTELLDESHYZET, oDz MEFED., Oz bOTANTFAHLHRET S

ENTEZET,
-] o x @ J0/F1: vm_Project o X ‘
LLVM for Renesas RL78 —_— x| |
Yy-2
v CfCes ENF
Y- NF 14V TT15 Configuration: HardwareDebug [P2717] WEOFD

ENFES
o¥»

® U-4E B Toolkhain B Device # ENF-2797 T ENFERY | AFU--/-%- @ I5--/-4

CPU Type S2-core

| & Disable muttpiication code generation (-mdisable-mds) |

64bit-doubles)

< E3(E) AN > BTE ¥/

R11AN0484JJ0150 Rev.1.50 Page 15 of 43
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25 ANYEITFAL)L

TRTOAPIFUHLEFERAEINDA V2 T —REEIE “r ctsu_api.h” [CRHEIhTULET,
EINRZEDERT T a vIlE “r_ctsu_config.h” TERLET,

2.6 Byr

CDOFSA/NTANSIC ZFEALTVEY, ChoDE [T stdinth TERESNTLET,

R11AN0484JJ0150 Rev.1.50 Page 16 of 43
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2.7 aAVUNAILEDETE

AEDa2—ILOAV T4 FXa2L—2a3 v TLavEE0ATLavaELUVREEICET SHBEE. T

RIZRLET,

r_ctsu_configh®a> 274 ¥XalL—avitroay

CTSU_CFG_PARAM_CHECKING_ENABLE
XT 74 MEIE
“BSP_CFG_PARAM_CHECKING_ENABLE”

NSA—BF vy NBEI—FIZEHLINERTEZET,

“0" HERTBE. NSA—EFF Ty HNBEI—FHSHEET
E5., a—FHA XHBIETEET,

“0" MBE. NTA—EFFzy I NBFI—FHLEKBLET,
“17” DIBE., NSA—EFF vy NBEZa2—FIZEHFET,
“BSP_CFG_PARAM_CHECKING_ENABLE” ®i54&. BSP TO
BREICEKELET,

CTSU_CFG_DTC_SUPPORT_ENABLE
X F74)L MEZ “0”

1%8%EITHETCTSUZL O CTSUWR EIYAAE LT
CTSURD 2| Y AHMIBIZ A4S > TOE v HTIEAL DTC 2FRAL
7,

FEEIE:

DTC A7 TN T— a3 o OMDIGEFHTERAINATLSIEE. 20
FSANDERLEHEET HAEEELHY ET,

CTSU_CFG_DTC_USE_SC
X T4 MEF “07

DTC %A 515412, Smart Configurator ® DTC SR EZFEAT
ENESIHERIRLET,
“0" OBE. CTSUED 21— ILREBTH DTC REXFEALET .
“1” Mi54E. Smart Configurator TMD DTC Sk EZFEALFT,
RL78/G23 ¥ JL— T DTC R EZHEAT 5HE. CTSUWR % 22
%. CTSURD # 23 HIZEIYHTT, /—VILE—F, 16Ev +
REAFERELTLEELY,
RL78/G22 ¥ )L— T DTC REZHEAT 5HE. CTSUWR % 21
. CTSURD # 22 &IZE|YHTT, /—VILE—FK, 16EY +
#53%. DTC R—X 7 KL X[Z 0xFFBOO #&/FEL T &Ly,
FESIE:
SMS R L -BEHIEROMEEEERT 1581, 0 ZREL
TLEELY,

CTSU_CFG_SMS_SUPPORT_ENABLE
X T4 MEX “07

SMS &R L -EBBHIEFRDEEEZRNICT EIMEBRLES,

CTSU_CFG_SMS_TRANSFER_ADDRESS
¥ T 74 MEIX “O0xFF800”

DTC JE—FEETHEATSHVE—F - TUTDT7 FLARET
T TIMEBEEZSRBLTIIEZSLY,

CTSU_CFG_SMS_CTSUWR_ADDRESS
¥ F 74U MEIZ “OXFFB00”

DTC Y E—FEETHERIAUE—F-TUT7D7RKLRKZRET
T, 11 M EESBLTLEELY,

CTSU_CFG_INTCTSUWR_PRIORITY_LEVEL
¥ T4 MEIE “27

CTSUWR E|YIAHDEEEL AR (DTC 2EATHIEEILLE)
EHRELET, SEIL0(E)-3 () ITHYET,

CTSU_CFG_INTCTSURD_PRIORITY_LEVEL
X T4 MEF “27

CTSURD E|YAHDEBELEEL AR (DTC 2FEAT HEELME)
ERELES, @EIX0(E)-3(E) THYET,

CTSU_CFG_INTCTSUFN_PRIORITY_LEVEL
X T4 MEX “27

CTSUFN E|YAHDEBEELARILEZRELETT, SEFIK0(E)-3
(E) I2HYET,

CTSU_CFG_SMS_EXTRIGGER_PORT
X TIA4ILMEX “P14”

SMS #FUH T =OHAR—FERELEFT, SBEAFHEDR—+
ELTHETEDPO~P7, P12~P14 £ H Y ET,

CTSU_CFG_SMS_EXTRIGGER _BIT
X TIA4ILMEE ‘17

SMS ZFUH T I=OHAR—FDEY Ty TEZELFET,

CTSU_CFG_SMS_ELC_INTP
X FIAILMEE “17

SMS £ UH T =BV AHANBENESERELFT ., H£H
F0~7 &ERYET,

R11AN0484JJ0150 Rev.1.50
2024.05.31
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UTFOarT10L—>3vid 39FA0 3T —RABERITE LR E L 45186, Smart Configurator TIEEE L F

A,

QE for Capacitive Touch Z#ERT 5 LHBEINFET ., TDIHEAE. AP ¥ FZ QE_TOUCH_CONFIGURATION H7E
FEEN., r_ctsu_configh OERIFEMICAY . K YIZ ge_touch_define.h IZEZREINET,

CTSU_CFG_NUM_SELF_ELEMENTS

BORE., BRsthl., EEHEOA TSHERELFT,

CTSU_CFG_NUM_MUTUAL_ELEMENTS

HEREDEFH Y MY VI ABERELFT,

CTSU_CFG_LOW_VOLTAGE_MODE

Low Voltage E— FZ#HBHICT HMERLFEFT, COEH
CTSUCRAL L XA M ATUNEO Ew MMIBRESNFET,
AREIE:

A7 k& CTSU1 @ Low Voltage E— F#H7R— b L TULVE LV
®. CTSU1 DIFEEIF 0 FFH/EL TN,

CTSU_CFG_PCLK_DIVISION

fok DHEEEHFELET, ZDEA CTSUCRAL LR A M CLK
Ev bMIRESNET,

CTSU_CFG_TSCAP_PORT

TSCAP i FZRE L FY o
Bl Z X, P30 MiHE 0x0300 Z/RELFT

CTSU_CFG_VCC_MV

Voo DEEZEHRELET,
Bz X, 5.00V DHE 5000 #HELET,

CTSU_CFG_NUM_SUMULTI

TIILFRRBERORERELETS,

CTSU_CFG_SUMULTIO

TILFREHEAD 1 DEDERBOBEEREZZELET,
Ox2F A\ HERETT,

CTSU_CFG_SUMULTI1

TILFRIEHETAD 2 DEDERBOFBERERELET,
0x28 MHERETY,

CTSU_CFG_SUMULTI2

RIVFRKHEED 3 DENARBDEBEERELEFT .
0x36 MHEEETY,

CTSU_CFG_TEMP_CORRECTION_SUPPORT

BEMEZAMNCTHNERLET,

CTSU_CFG_TEMP_CORRECTION_TS

BERERFOBESERELET,

CTSU_CFG_TEMP_CORRECTION_TIME

BERENHERMEHFERERELEY, BREMEE— FTO
B1I3EZ1EY FELT, iy FERITBICEHI S0 0EEKZE
RELFET,

CTSU_CFG_CALIB_RTRIM_SUPPORT

BEMIED RTRIMBIEZAMICT HMERLET,
AEREZEAMLTHET BIZIE. ADC DEBRENSBEE LY F
j_o

CTSU_CFG_DIAG_SUPPORT_ENABLE

DT AT HINERLET,

CTSU_CFG_SMS_ELEMENT _NUM

SMS TEHAITAIL A Y FHDEEHERELEY,

R11AN0484JJ0150 Rev.1.50
2024.05.31
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2.8 a—FKFH A4 X

ROM (A—FBELUEH) & RAM(FB—NILT—%) O A XL, EILFED 2.7 a2/84 LEDEK
El DAV IT4XaL—23avFTLavIitkoTREFYET, BELMEIX. T23HKR—FrZhTLD
Y—ILFT—2] DCC-RLDC A/IAZTAVNRANFA T arvnT I+ I FEDSEETT, 3—F
HBAXEC a4 SDN—2aopavnA LA ToavIickYERY £9,

NLDEFRI— LAV T4 T L—2DREETIAILEDEE., —DOEHECEFERZIVEHRELIZL
ENMETT, CHDDEIZIEZ TOUCH £ 2 —)L & QE for Capacitive Touch A& S =42 F)L7 0
T2 LEEENTVET,

TFIVE—=3 0 EI LAY MDBIZE DTIERAM A XE4A—N—F HA6eAHY T3, IS
RL78/G16 ¥ )L—FI& RAM AY 2KB D=8 T:FE L =& Ly,

[CTSU1]

ROM, RAM ®a— F#4 X

BERE1ILAVE

ROM: 3400 /31 +
RAM: 146 /31 +

CTSU_CFG_PARAM_CHECKING_ENABLE 0
CTSU_CFG_DTC_SUPPORT ENABLE 0

ROM. RAM ®a— FH#4( X

FE—FEILAY MEBIMTOEMS

Mode and Self-capacitance + 1 element Mutual capacitance +1 element

element num 1 element 1 element

ROM 3400 bytes +20 bytes 3749 bytes +30 bytes

RAM 146 bytes +22 bytes 156 bytes +28 bytes
[CTSU2L]

ROM, RAM ®a— F#4 X

BERE1ILAVHE

ROM: 6992 bytes
RAM: 290 bytes

CTSU_CFG_PARAM_CHECKING_ENABLE 0
CTSU_CFG_DTC_SUPPORT_ENABLE 0

ROM., RAM ®a— KH#4 X
FEE—FEI LAY FEMTOEMS

CTSU_CFG_PARAM_CHECKING_ENABLE 0, CTSU_CFG_DTC_SUPPORT_ENABLE 0

Mode and Self-capacitance 1 + 1 element Mutual capacitance +1 element

element num element 1 element

ROM 6992 bytes +32 bytes 7295 bytes +27 bytes

RAM 290 bytes +34 bytes 306 bytes +50 bytes
2.9 5181

APl B DI THLIBERB L VIEREZTRLET, APl BHTERT I/ A—20DZ (X, FIE
BTEELTVWET, ChEEFz I TV, T5—%2FLSEEE:HTT,
NSDBERDPIZEERE, TOrE4TEEE LT ctsu_apih [CEESATVWET,

BYFA BT —ABEEOaY FO—ILEERTT, ZFIV5—2 a3 oo DREIFTIETT,

R11AN0484JJ0150 Rev.1.50
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QE for Capacitive Touch ZERAT 5 & T, FVFA 232 7 —RAERICIE C-EHN
ge_touch_config.c [CHAZINBEZDT, CHED2—I/ILDAPIDE—FIHIZKELTLESLY,

typedef struct st_ctsu_instance_ctrl

{

uint32_t open;

volatile ctsu_state_t state;

ctsu_md_t md;

ctsu_tuning_t tuning;

uintl16_t num_e lements;

uint16_t wr_index;

uint16_t rd_index;

uint8_t * p_element_complete_flag;

g ctsu_element_complete flag[] is set by Open API
#if (BSP_FEATURE_CTSU_VERSION == 2)
uint8_t * p_frequency_complete_flag:
g ctsu_frequency_complete_flag[] is set by Open API.

///< Whether or not driver is open
///< GTSU run state

///< GTSU Measurement Mode Select (copy from cfg)

///< CTSU Initial offset tuning status
///< Number of elements to scan

///< Word index into ctsuwr register array
///< Word index into scan data buffer.

///< Pointer to complete flag of each frequency

///< Pointer to complete flag of each element

///< Pointer to difference from base value of each element

///< CTSU Moving average counter

num_moving_average; ///< Copy from config by Open API.
///< Copy from (atunel << 3, md << 6) by Open API. CLK, ATUNEO, CSW

#tendif
int32_t * p_tuning_diff;
g_ctsu_tuning_diff[] is set by Open API.
uint16_t average,
uint16_t
uint8_t ctsucr1;
and PON is set by HAL driver
ctsu_ctsuwr_t * p_ctsuwr;
ctsu_self_buf_t * p_self_raw;
uint16_t * p_self_corr;
Open API.
ctsu_data_t * p_self_data;
by Open API.
ctsu_mutual_buf_t * p_mutual_raw;
API.
uint16_t * p_mutual_pri_corr;
g_ctsu_mutual_pri_corr[] is set by Open API.
uint16_t * p_mutual_snd_corr;
g_ctsu_mutual_snd_corr[] is set by Open API.
ctsu_data_t * p_mutual_pri_data;
g_ctsu_mutual_pri_data[] is set by Open API.
ctsu_data_t * p_mutual_snd_data;

g_ctsu_mutual_snd_data[]

///< CTSUWNR write register value. g_ctsu_ctsuwr[] is set by Open API.

///< Pointer to
///< Pointer to

///< Pointer to
///< Pointer to
///< Pointer to
///< Pointer to
///< Pointer to

///< Pointer to

is set by Open APIl.g_ctsu_mutual_snd_data[] is set by Open API.
ctsu_correction_info_t * p_correction_info;

ctsu_txvsel_t txvsel;
ctsu_txvsel2_t txvsel2;
uint8_t ctsuchacO;
uint8_t ctsuchact;
uint8_t ctsuchac?2;
uint8_t ctsuchac3;
uint8_t ctsuchac4;
uint8_t ctsuchtrcO;
uint8_t ctsuchtrcl;
uint8_t ctsuchtrc2;
uint8_t ctsuchtrel;
uint8_t ctsuchtrc4;
uint16_t self_elem_index;
uint16_t mutual_elem_index;
uint16_t ctsu_elem_index;
#if (BSP_FEATURE_CTSU_VERSION == 2)

uint8_t * p_selected_freq_self;
uint8_t * p_selected_freg_mutual;

#tendif

#tif (BSP_FEATURE_CTSU_VERSION == 1)
#if (CTSU_CFG_DIAG_SUPPORT_ENABLE == 1)
ctsu_diag_info_t * p_diag_info;

ttendif
ttendif

#if (BSP_FEATURE_CTSU_VERSION == 2)

ctsu_range_t

range;

///< Pointer to correction info
///< GTSU Transmission Power Supply Select

Mutual primary correction data

Self raw data. g ctsu_self_raw[] is set by Open API.
Self correction data. g_ctsu_self_corr[] is set by

Self moving average data. g_ctsu_self_data[] is set

Mutual raw data. g ctsu_mutual_raw[] is set by Open

Mutual secondary correction data
Mutual primary moving average data

Mutual secondary moving average data

///< CTSU Transmission Power Supply Select 2 (CTSU2 Only)

///< TS00-TS07
///< TS08-TS15
///< T816-TS23
///< TS24-TS31 enable mask
///< T832-TS39 enable mask
///< TS00-TS07 mutual-tx mask
///< TS08-TS15 mutual-tx mask
///< TS16-TS23 mutual-tx mask
///< TS24-TS31 mutual-tx mask
///< T832-TS39 mutual-tx mask
///< Self element index

///< Mutual element index
///< GTSU element index

mask
mask
mask

enable
enable
enable

///< Frequency selected by self-capacity
///< Frequency selected by mutual-capacity

///< pointer to diagnosis info

///< According to atunel2.

(20uA : 0, 40uA :

1

80uA : 2, 160uA : 3)

R11AN0484JJ0150 Rev.1.50
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uint8_t ctsucr2; ///< Copy from (posel, atunel, md) by Open API. FCMODE and SDPSEL and
LOAD is set by HAL driver
uint8_t sms; ///< Whether or not SMS use.

#if (CTSU_CFG_DIAG_SUPPORT_ENABLE == 1)

ctsu_diag_info_t * p_diag_info; ///< pointer to diagnosis info
#tendif
#tendif
ctsu_cfg_t const * p_ctsu_cfg; ///< Pointer to initial configurations

void (x p_callback) (ctsu_callback_args_t *); ///< Callback provided when a CTSUFN occurs
ctsu_event_t error_status; ///< Error status variable.

void const * p_context; ///< Placeholder for user data.

bool serial_tuning_enable; ///< Flag of serial tuning status.

uint16_t serial_tuning_mutual_cnt; ///< Word index into ctsuwr register array
uint16_t tuning_self_target_value; ///< Target self value for initial offset tuning
uint16_t tuning_mutual_target_value; ///< Target mutual value for initial offset tuning

uint8_t tsod; ///< Copy from tsod by Open API.
uint8_t mec_ts; ///< Copy from mec_ts by Open API.
uint8_t mec_shield_ts; ///< Copy from mec_shield_ts by Open API.

} ctsu_instance_ctrl_t;

BYFAUETI—ABHEOAV T4 T L—2 3 VEREDBERKRTT,

QE for Capacitive Touch ZfEAT 52 & T, 2V FA U2 T —RBRICIE C-EHE S CHHIREE
H¥ ge_touch_config.c ICHAZTNZD T, R_CTSU Open()DEZSIFICHRE L TL LY,

typedef struct st_ctsu_cfg

{

ctsu_cap_t cap; ///< GTSU Scan Start Trigger Select

ctsu_txvsel_t txvsel; ///< GTSU Transmission Power Supply Select
ctsu_txvsel2_t txvsel2; ///< GTSU Transmission Power Supply Select 2 (CTSU2 Only)
ctsu_atunel_t atunel; ///< GTSU Power Supply Capacity Adjustment (CTSU Only)
ctsu_atunel2_t atunel2; ///< GTSU Power Supply Capacity Adjustment (CTSU2 Only)
ctsu_md_t md; ///< GTSU Measurement Mode Select

ctsu_posel_t posel ; ///< GTSU Non-Measured Channel Output Select (CTSU2 Only)
uint8_t tsod; ///< TS all terminal output control for multi electrode scan
uint8_t mec_ts; ///< TS number used when using the MEC function

uint8_t mec_shield_ts; ///< TS number of active shield used when using MEC function
uint8_t ctsuchac0; ///< TS00-TS07 enable mask

uint8_t ctsuchact; ///< TS08-TS15 enable mask

uint8_t ctsuchac?; ///< T816-TS23 enable mask

uint8_t ctsuchac3; ///< TS24-TS31 enable mask

uint8_t ctsuchac4; ///< T832-TS39 enable mask

uint8_t ctsuchtrcO; ///< TS00-TS07 mutual-tx mask

uint8_t ctsuchtret; ///< TS08-TS15 mutual-tx mask

uint8_t ctsuchtrc2; ///< T816-TS23 mutual-tx mask

uint8_t ctsuchtre3; ///< T824-TS31 mutual-tx mask

uint8_t ctsuchtred; ///< T832-TS39 mutual-tx mask

ctsu_element_cfg_t const * p_elements; ///< Pointer to elements configuration array

uint8_t num_rx; ///< Number of receive terminals

uint8_t num_tx; ///< Number of transmit terminals

uint16_t num_mov ing_average; ///< Number of moving average for measurement data
uint8_t tunning_enable; ///< Initial offset tuning flag

uint8_t judge_multifreq_disable; ///< Disable to judge multi frequency

void (x p_callback) (ctsu_cal Iback_args_t * p_args); ///< Callback provided when CTSUFN ISR occurs
void const * p_context; ///< User defined context passed into callback function
void const * p_extend; ///< Pointer to extended configuration by instance of

interface
uint16_t tuning_self_target_value; ///< Target self value for initial offset tuning
uint16_t tuning_mutual_target_value; ///< Target mutual value for initial offset tuning
} ctsu_cfg_t;

LTEBERTHERALTWSIIERERLET,
/#% CTSU Events for callback function */
typedef enum e_ctsu_event

{
CTSU_EVENT_SCAN_COMPLETE
CTSU_EVENT_OVERFLOW

0x00, ///< Normal end
0x01,  ///< Sensor counter overflow (CTSUST. CTSUSOVF set)

R11AN0484JJ0150 Rev.1.50
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CTSU_EVENT_ICOMP
CTSU_EVENT_ICOMP1

} ctsu_event_t;

/#% CTSU Scan Start Trigger Select */
typedef enum e_ctsu_cap

{

CTSU_CAP_SOFTWARE,
CTSU_CAP_EXTERNAL

} ctsu_cap_t;

0x02,

0x04

///< Abnormal TSCAP voltage (CTSUERRS.CTSUICOMP set)
///< Abnormal sensor current (CTSUSR. ICOMP1 set)

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

/%% CTSU 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
///< VGG private selected

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

typedef enum e_ctsu_atunel

{

CTSU_ATUNE1_NORMAL,
CTSU_ATUNE1_HIGH

} ctsu_atunel_t;

///< Normal output (40uA)

///< High-current

output (80uA)

/#x GTSU Power Supply Capacity Adjustment (CTSU2 Only) */

typedef enum e_ctsu_atunel2

{

CTSU_ATUNE12_80UA
CTSU_ATUNE12_40UA
CTSU_ATUNE12_20UA
CTSU_ATUNE12_160UA

} ctsu_atunel2_t;

/#x GTSU Measurement Mode Select

typedef enum e_ctsu_mode

{

CTSU_MODE_SELF_MULTI_SCAN

CTSU_MODE_MUTUAL_FULL_SCAN

CTSU_MODE_CURRENT_SCAN
CTSU_MODE_CORRECT ION_SCAN

} ctsu_md_t;

—_ O W —

*/

///< High-current

output (80uA)

///< Normal output (40uA)
///< Low-current output (20uA)
///< Very high-current output (160uA)

///< Self-capacitance multi scan mode
///< Mutual capacitance full scan mode

///< Current scan

mode

///< Correction scan mode

/#x GTSU Non-Measured Channel Output Select (GTSU2 Only) */

typedef enum e_ctsu_posel

{

CTSU_POSEL_LOW_GPIO
CTSU_POSEL_HI_Z

CTSU_POSEL_LOW,

CTSU_POSEL_SAME_PULSE
by the TXVSEL[1:0] bits

} ctsu_posel_t;

///< OQutput low through GPIO

///< Hi-Z

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

/** CTSU Spectrum Diffusion Frequency Division Setting (CTSU Only) */

typedef enum e_ctsu_ssdiv

{

CTSU_SSDIV_4000,
CTSU_SSDIV_2000,
CTSU_SSDIV_1330
CTSU_SSDIV_1000,
CTSU_SSDIV_0800,
CTSU_SSDIV_0670

///< 4.00 <= Base
///< 2.00 <= Base
///< 1.33 <= Base
///< 1.00 <= Base
///< 0.80 <= Base
///< 0.67 <= Base

clock frequency
clock frequency
clock frequency
clock frequency
clock frequency
clock frequency

R11AN0484JJ0150 Rev.1.50
2024.05.31

RENESAS

Page 22 of 43



RL78 77 3

CTSU £ a1—)JL Software Integration System

CTSU_SSDIV_0570
CTSU_SSDIV_0500
CTSU_SSDIV_0440
CTSU_SSDIV_0400
CTSU_SSDIV_0360
CTSU_SSDIV_0330
CTSU_SSDIV_0310
CTSU_SSDIV_0290
CTSU_SSDIV_0270
CTSU_SSDIV_0000

} ctsu_ssdiv_t;

///< 0.57 <=
///< 0.50 <=
///< 0.44 <=
///< 0.40 <=
///<0.36 <=
///<0.33 <=
///<0.31 <=
///<0.29 <=
///<0.27 <=
///<0.00 <=

/%% Cal Iback function parameter data */

typedef struct st_ctsu_callback_args

{

ctsu_event_t event;
void const * p_context:

in :ictsu_cfg_t

} ctsu_cal lback_args_t;

/%% Element Configuration */
typedef struct st_ctsu_element

{

ctsu_ssdiv_t ssdiv;

uint16_t S0,
uint8_t
uint8_t

snum;
sdpa;
} ctsu_element_cfg_t;

Base clock frequency
Base clock frequency
Base clock frequency
Base clock frequency
Base clock frequency
Base clock frequency
Base clock frequency
Base clock frequency
Base clock frequency
Base clock frequency

(MHz) < 0.67
(MHz) < 0.57
(MHz) < 0.50
(MHz) < 0.44
(MHz) < 0.40
(MHz) < 0.36
(MHz) < 0.33
(MHz) < 0.31
(MHz) < 0.29
(MHz) < 0.27

///< The event can be used to identify what caused the cal Iback
///< Placeholder for user data. Set in GTSU_api_t::open function

///< CTSU Spectrum Diffusion Frequency Division Setting (CTSU Only)
///< CTSU Sensor Offset Adjustment
///< GTSU Measurement Count Setting

///< CTSU Base Glock Setting

2.10

RYIE

APIBABORYEZTRLET., COFHEE(E, APIEHOTO N2 4 TEE & & 412 fsp_common_api.h

TRHEIATWLET,

/** Common error codes */
typedef enum e_fsp_err

{

FSP_SUCCESS = 0,

FSP_ERR_ASSERTION
FSP_ERR_INVALID_POINTER
FSP_ERR_INVALID_ARGUMENT
FSP_ERR_INVALID_CHANNEL
FSP_ERR_INVALID_MODE
FSP_ERR_UNSUPPORTED

FSP_ERR_NOT_OPEN
FSP_ERR_ABORTED

S P N EO

8

/% Start of CTSU Driver specific */

FSP_ERR_CTSU_SCANNING
FSP_ERR_CTSU_NOT_GET_DATA
FSP_ERR_CTSU_INCOMPLETE_TUNING
FSP_ERR_CTSU_DIAG_NOT_YET

FSP_ERR_CTSU_DIAG_LDO_OVER_VOLTAGE

FSP_ERR_CTSU_DIAG_CCO_HIGH
FSP_ERR_CTSU_DIAG_CCO_LOW
FSP_ERR_CTSU_DIAG_SSCG
FSP_ERR_CTSU_DIAG_DAC
FSP_ERR_CTSU_DIAG_OUTPUT_VOLTAGE
FSP_ERR_CTSU_DIAG_OVER_VOLTAGE
FSP_ERR_CTSU_DITAG_OVER_CURRENT

FSP_ERR_CTSU_DIAG_LOAD_RESISTANGE

FSP_ERR_CTSU_DTAG_CURRENT_SOURCE
FSP_ERR_CTSU_DTAG_SENSCLK_GAIN

6000,
6001,
6002,
6003,
6004,
6005,
6006,
6007,
6008,
6009,
6010,
6011,
6012,
6013,
6014,

///< A critical assertion has failed
///< Pointer points to invalid memory location
///< Invalid input parameter

///< Selected channel does not exist
///< Unsupported or incorrect mode
///< Selected mode not supported by this API

///< Requested channel is not configured or API not open

///< An

///< Scanning

operation was aborted

///< Not processed previous scan data.
///< Incomplete initial offset tuning.

///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis

of data collected no yet

of LDO over voltage failed.

of GCO into 19.2uA failed.

of CCO into 2. 4uA failed

of SSCG frequency failed

of non-touch count value failed.
of LDO output voltage failed.

of over voltage detection circuit failed.
of over current detection circuit failed.

of LDO internal resistance value
of Current source value failed
of SENSCLK frequency gain failed.

failed.
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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;
R11AN0484JJ0150 Rev.1.50 Page 24 of 43
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3. API %

3.1 R=CTSU=Open

COBEKIE. KED1—LOMHLZET HERTT ., CORBKBIIMD APIBEKEFERT HATICEITT 58
ENHYFET, FVFA R TI—RABITHETLTLESLY,

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

Parameters
p_ctrl
a2 bAO—LEEERADRA > 2 (&EIX QE for Capacitive Touch (2 & > THER)

p_cfg
AV T4 L—2 3 UEERADRA V4 (BEI(E QE for Capacitive Touch 12 & > THRK)

Return Values

FSP_SUCCESS /S BEHLELE Y
FSP_ERR_ASSERTION /¥ BIBDFEL B IEEIATOEEA ¥
FSP_ERR_ALREADY_OPEN /* Close() D3 —/L%: L= Open() 5’ a3 —/LEhELE Y/

FSP_ERR_INVALID_ARGUMENT /* 32274 0'L—232DINGA—ZHFIETT ¥

Properties
rctsu_apih 2780 24 TEESNhTWET,

Description

COB%IF. 518 p cfgIC>TaY FO—LBERDOIERE. LOXZOMNEARE. BIYVAHDETE
BLUEMEELET,

Tz, RUDEZYFA U2 T —RERIZHT H0ED L EF(2E, HERBOERLEERTLET,
DMIB(Z (T 120ms EBHEELET,

BRUDRYFA 28Tz —RERICxHT H0EMND CTSU_CFG_USE_DTC WNEMMICH > TWBIHAIZIE
DTC m##iEZLEY,

Example
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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:

COBEBOI—ILEIZHR— b E LT I2LELNHY £, R— FFIEEEI$IE SmartConfigurator (2
K> THER S B R_CTSU_PinSetlnit() DERAZE#RELET,
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3.2 R_CTSU_ScanStart

COBBIF. BELEZYFA U2 7 —RIBRORZRIBLET,

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

Parameters
p_ctrl

a2 bAO—LEERADRA > 2 (&FIL QE for Capacitive Touch (2 & > THER)

Return Values

FSP_SUCCESS S REBLELE Y

FSP_ERR_ASSERTION /¥ BIBDFEL B IEEIATOEEA ¥
FSP_ERR_NOT_OPEN /< Open()DI—NLLIZT—ILEhELE Y/
FSP_ERR_CTSU_SCANNING / RFEEHY

FSP_ERR_CTSU_NOT_GET_DATA /* FiD#EREMFL TV EHEA ¥/

Properties
rctsu_apih 2780 24 TEESNhTWET,

Description

COBHIE. VIR T7 M)ADBE, 2 VvFA22 7 c—RERICK C-5HRIERE % L CEHAIZFn
LET. B rYATDHE, FREEEZL TR AFBKREIZLET,

CTSU_CFG_USE_DTC ME#IZE>TL5EHEAE. DTCEREHLET,

FHRSERIE INTCTSURN Bl YRAH N\ RIS RTINS —IILAAy VAR TEMLET,

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. HHELEZYFAUE 7 —RAEBHORIEEE L -2 TOEBEZRARAAFTT .

Format
fsp err t R CTSU DataGet (ctsu ctrl t * const p ctrl, uintl6é t * p data)

Parameters
p_ctrl

a2 bAO—LEERADRA > 2 (&FIL QE for Capacitive Touch (2 & > THER)

p_data
FHAMEZ MM T /N T7~ADKRA 42

Return Values

FSP_SUCCESS /S BEHLELE Y

FSP_ERR_ASSERTION I BIBDEL o ESIEEIATOELA ¥
FSP_ERR_NOT_OPEN /*Open()DI—NLLICT—ILEhELE Y
FSP_ERR_CTSU_SCANNING [ REAH Y

FSP_ERR_CTSU_INCOMPLETE_TUNING /* #1874 7t v Fi§&4 ¥/

Properties
r ctsuapihI27A I TEESNATLET,

Description

ORI, AIEFE LA TOAEEEESNNY I 7 IZHEARAAFET, HHE—FIZLKYDRER
NYIT7HAXNRELGYEST, BEREE—FLERFBE—FTIXERT S TS, HEREE—FTIE
TRV IRBD2EBEABELTLEEIN, SHRHELZA TICLTLBRIGEF. ThThE oI
CTSU_CFG_NUM_SUMULTI OfE#in #RAEL TS,

BEWEE— FTEIFAEEEMLELA. RTRIMBERZ LZ5EICE,. RTRIMEZEMHLET, Z0
EEFAREHNTADC DRELXEELTLADT, EALTLWASADCEHEICETULEZ LT ZEL,
FhLUSNDIEE L OXFFFF &L £,

MNEPAA 7y FRABLAA D DGEEE. ABNTET T 5FTOHEIF FSP_ERR_INCOMPLETE_TUNING
EFRLET, COEEFFNYI7ICFHABEERMLELA. DA T2y FREIZOVWTIE. 116 EE%S
BLTLESL,

FHAMEL. COBBATEUYICOMIE. ZHRHE (A2 D5HE) . BHFHORELZLI-ELLY
E3

Example:
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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:
Tl
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3.4 R_CTSU_CallbackSet

COBEKIE, FRETI LAY VBERICEELERERELEY,

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
a2 bO—LEBEERADRA > 2 (BE(L QE for Capacitive Touch [Z& > THER)
p_callback
=Ly VBERA U4
p_context
=LY VBEHDEIRIZEDRA V2
p_callback_memory
NULL Z8E L TLZE 0

Return Values

FSP_SUCCESS I ESLFELE Y

FSP_ERR _ASSERTION /¥ BIBDEA 2 ADEESATOFEEA Y

FSP_ERR NOT_OPEN /*Open()DPI—/NLGLICT—/ILERELE Y
Properties

r_ctsu_apih 2780 24 TEESNhTWET,

Description

CORBIE, FHAETI— LAY VEBIEE L-EBERELET. TI4IWMTE, =Ly I H
& ctsu_cfg_t M A > /\ p_callback DEAMAHRE SN TWDSD T, EMERICHOBEEBICEERELIZLMEEIC
FEARLTLESLY,

Fr, AVTFRAMRA VA BLREARTT, FHLELMEGSEIEL, p_context [CNULL #F/ELTLZ&
LY,

p_callback_memory (& NULL Z%ZE L T &Ly,

Example:
fsp err t err;

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

Special Notes:
L
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3.5 R_CTSU_SmsSet

COBKIE, BELEZYFA U2 T7—RITHLTSMS 2EAL-BBFIETRT 5-0DHREEL
i—a—o

Format
fsp err t R CTSU SmsSet (ctsu ctrl t * const p ctrl,
uintlé_t * p threshold,
uintlé_t * p hysteresis,
uintlé t count filter)

Parameters
p_ctrl
a2 bO—LEEERADRA > 2 (BE(L QE for Capacitive Touch (& - THER)
p_threshold
2y FHERBORS V4
p_context
AYFHEERT)ADRA V4
count_filter
AyFEB—BHI«IILADIE (LG8 Ey ML OFF A, T8 Ew ki ON )

Return Values

FSP_SUCCESS I EBLFELE Y

FSP_ERR _ASSERTION /¥ BIBDEA 2 ADEESATOFEEA Y

FSP_ERR NOT_OPEN /*Open()DPI—/NLGLICT—/ILERELE Y
Properties

r_ctsu_apih 270 k24 TEESNTVET,

Description
COBE#IE, TRZHEELEFT. 2y FHELEBICSIHEREZFEALET .
- CTSUFN Bl YAA ZE LI
- SMS £ a1 —JL % Enable
- SMS #&E
- ELCL 8% (RL78/G23 ¥ IL— T #ERAT 5158)
- ELC % E(RL78/G22 ¥ L—T#ERAT 55E)
- SMS Bsg
B ZMET 512X, AEHI—ILRICRACLZ Yy FA 2T —RITHL
R_CTSU_ScanStart()Za—J/ILLTL =S, 2 Y FONHIET S &, INTSMSE B FELELTCTSU ®
Ca—ILDEIYRAHNY FSTTROZREELET .
FFHRIRT—A R EO— LNy D BEBDOSIEIZERE
- FHRME Z RIS TE
= Ry IZANVE/N: 31 - e |
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» CTSUFN E| Y A A %5 7]
- SMS £ 21 —)L % Disable

Example:
fsp err t err;
uintlé t threshold[3]

uintlé t hysteresis[3]

uintle t buf[3];

{1000, 1500, 2000};
{50, 75, 100};

/* Start SMS measurement */

err = R CTSU SmsSet (&g _ctsu ctrl,

err = R CTSU ScanStart (&g ctsu ctrl);

__stop () ;

err = R CTSU DataGet (&g _ctsu ctrl, buf);

Special Notes:

threshold, hysteresis[3],

0x0303) ;

COREKIFEE Yy F OFF ZHEZELTI—ILLTLESL, 2 YFONTIA—LTSHE, FYFONTD
N—RAFAVREERY ., R=XAFA )T MEBETEHSNDIETE Y FHENTERLLBYFES,

R11AN0484JJ0150 Rev.1.50
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3.6 R_CTSU Close

COBRIF. BELEZYFA U2 I —RIBRERTLET,

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

Parameters
p_ctrl

a2 bAO—LEERADRA > 2 (&FIL QE for Capacitive Touch (2 & > THER)

Return Values

FSP_SUCCESS /L FELE Y

FSP_ERR_ASSERTION /¥ BIBDEA 2 EHIEESATOFELA ¥/

FSP_ERR_NOT_OPEN /*Open()DI—LGELICT—/LEAFELE Y
Properties

r ctsuapihIZ27A 24 TEESNATLET,

Description
COBE#IE. BELEAYFA U T —RABRERTLET,

Example:
fsp err t err;

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

Special Notes:
mL
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3.7 R_CTSU_Diagnosis

COR%IE CTSU ONEEREZH T TR T 5 APIEKTY .

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

Parameters
p_ctrl

a2 bAO—LEERADRA > 2 (&FIL QE for Capacitive Touch (2 & > THER)

Return Values

FSP_SUCCESS /TR CDZEILIERETT™/
FSP_ERR_ASSERTION /*BIFRA BB Y FEAS/
FSP_ERR_NOT_OPEN /*Open () FEHEUHESLIZIFUHIAFT/
FSP_ERR_CTSU _NOT_GET _DATA /*UFIDR F 27— Z (IMBEI N EEA TLE,
*/
FSP_ERR_CTSU DIAG _LDO OVER VOLTAGE /*LDO BEFRLEDEZHICEHBKLF L ¥/
FSP_ERR_CTSU _DIAG_CCO_HIGH /*CCO Zit 19.2uA AIDEZHFICHKHK L F Lo ¥/
FSP_ERR_CTSU DIAG_CCO_LOW /*CCO Ejit 2.4uA IDZBFICHK L F L ¥/
FSP_ERR_CTSU DIAG_SSCG /*SSCG BEHDEZMICEKLF L ¥/
FSP_ERR_CTSU_DIAG_DAC PIEZIFHD FMEDEZEICEKKLF L ¥
FSP_ERR_CTSU _DIAG_OUTPUT_VOLTAGE /I"LDO HHEFEDEZHIZHEMLF L= ¥
FSP_ERR_CTSU _DIAG_OVER _VOLTAGE /*BEERLEIEEDZRIIZEMLEL =, */
FSP_ERR_CTSU DIAG_OVER_CURRENT BERIRLEIEEDZHICEKLEL s */
FSP_ERR_CTSU _DIAG_LOAD_RESISTANCE /*LDO NEBELIEDZEIICEM L F Lo */
FSP_ERR_CTSU DIAG_CURRENT_SOURCE /*BHED Y —IEDZEIZE-MLE L=, */
FSP_ERR_CTSU _DIAG_SENSCLK_GAIN /*SENSCLK R 51 > DEBFIZEH L E L /-,
*/
FSP_ERR_CTSU _DIAG_SUCLK_GAIN /*SUCLK FR# o1 > DEBFICHEHK L E L T,
FSP_ERR_CTSU DIAG_CLOCK_RECOVERY /*SUCLK 20w 1 h/N1) BEEDZBIZ X L F
LAz */
Properties

rctsu_gehIl27A K24 TEESATUVET,

Description
CDEE%IE CTSU OARIEIRZ M A ZIRIL T 5 APIBEARITY,
R_CTSU_DataGet B DR Y fEA FSP_SUCCESS M & FITHEUH L TL ZELY,

Example:

R11AN0484JJ0150 Rev.1.50 Page 34 of 43



RL78 772 ) CTSU £ a1—)JL Software Integration System

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 cfq);

/* 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:
mL
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3.8 R_CTSU_ScanStop

COBEKIF. BESNEZEZYFA T —ABHAORAEEFIELET,

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

Parameters

p_ctrl
OV FA—LEEERADRA 2 (BE(X QE for Capacitive Touch [Z & > THERK)

Return Values

FSP_SUCCESS I ESLFELE Y

FSP_ERR _ASSERTION /¥ BIBDFEA D ADEESHATOFEEA Y

FSP_ERR NOT_OPEN /*Open()DPI—/LGLICT—/ILERELE Y
Properties

r_ctsu_apih 2780 24 TEESNhTWET,

Description
COBE#IE, BESNEFYFA U T —RABHOBEEZEFLELET,

Example:
fsp err t err;

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

Special Notes:
L
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3.9 R_CTSU_SpecificDataGet

CORBIE, BELEFYFA U T —RABHOEE LT —2ERDFAEERAAAET,

Format
fsp err t R CTSU SpecificDataGet (ctsu ctrl t * const p _ctrl,
uintlé6_t * p specific data,
ctsu _specific data type t specific data type)
Parameters
p_ctrl

a2 bAO—LEERADRA > 2 (&FIL QE for Capacitive Touch (2 & > THER)
p_specific_data

T—RRERICIE L5t AMBEZEMT 5Ny T7 DKL U4
specific_data_type

W3 57— 25l

Return Values

FSP_SUCCESS I EBLFELE Y
FSP_ERR _ASSERTION /¥ BIEDFEA 2 ADEESATOFEEA Y
FSP_ERR _NOT_OPEN /*Open()DPI—/NLGLICT—/ILERELE Y
FSP_ERR_CTSU_SCANNING [ RF Y
FSP_ERR_CTSU_INCOMPLETE _TUNING /* #7874 7t v F8%d ¥/
FSP_ERR_NOT_ENABLED /* CTSU_SPECIFIC_SELECTED FREQ # CTSU1 T#ZE
Y/
Properties

rctsu_qgehl27A 24 TEESNTUVET,

Description

specific_data_type IZ CTSU_SPECIFIC_RAW DATA %% L 1=154. p_specific_data [Z RAW T—4
EHRMLET, 1130 Y ICOHEDHERDT—2 LY ET,

specific_data_type |Z CTSU_SPECIFIC_CORRECTION_DATA %#:%%E L 1-1§%&. p_specific_data [Z#H1E
BT—R&HMLET, 113D Y ICOBEDNFERDT—2EBYET,

CNBIECTSU2L TRF ¥ RILBETILFRARBOBERE L-BOT -2 Z/MLET,

specific_data_type [Z CTSU_SPECIFIC_SELECTED DATA #:%7%E L =& &. p_specific_data 2% %R
THEASNEAEREHROEY hYy TE2EMLET, CTSU2L DAEZTT, HIZIEX. 1BBEL3BFEDRAK
BMNERIN TV HZEIL0X05 ZHEMLET,

Example:
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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 CORRECTION DATA) ;

Special Notes:
Tl
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3.10 R _CTSU Datalnsert

COBBIE, BELEFYFAUE T —RBHOS v FEHABRONY I 7ITHELET—2 &ML
i—a—o

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

Parameters
p_ctrl
a2 bAO—LEEERADRA > 2 (&FIX QE for Capacitive Touch (2 & > THER)
p_insert_data
BT T —2DRA 42

Return Values

FSP_SUCCESS /S BEHLELE Y

FSP_ERR_ASSERTION I BIBDEL o ESIEEIATOELA ¥
FSP_ERR_NOT_OPEN /*Open()DI—NLLICT—ILEhELE Y
FSP_ERR_CTSU_SCANNING [ REAH Y

FSP_ERR_CTSU_INCOMPLETE_TUNING /* #1874 7t v Fi§&4 ¥/

Properties
rctsu_gehI27A K24 TEESATVET,

Description

A—H7 1) —3 3 TR _CTSU_SpecificDataGet() THR&EL=T—%I2/ A ARMKGEEDWIEZE L
T, TOT— 2 ZAREHTHEMTEZLERBELTLVET, p_insert_data ITHEMNT 5T — 2 ERIIDEET
FLRZHRELTLESL, BEBEEE— FOZEIE. p_ctri->p_self data [CHELET . HEREDNEE
[%. p_ctrl->p_mutual_pri_data & & U\ p_crtl->p_mutual_snd_data [Z##ILE T,

Example:
fsp err t err;
uintl 6_t specifi c_data [CTSU CFG_NUM SELF ELEMENTS * CTSU CFG NUM SUMULTI]

/* Get Specific Data */
err = R CTSU DataGet (&g ctsu ctrl, &specific datal[O0],
CTSU SPECIFIC CORRECTION DATA) ;

/* Noise filter process */

/* Insert data */
err = R CTSU Datalnsert (&g ctsu ctrl, &specific datal0]);
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Special Notes:
L
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3.11  R_CTSU_OffsetTuning

COBBIE. BELEFVFAUE T —ABHAOA Ty FLURXE (SO) ZRELFT,

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

Parameters
p_ctrl

OV FA—LEERADRA 2 (B E(X QE for Capacitive Touch [Z & > THERK)

Return Values

FSP_SUCCESS S BEBLELE Y

FSP_ERR_ASSERTION /¥ BIBDFL B IEEIATOEEA ¥
FSP_ERR_NOT_OPEN /< Open() DI —NLLIZT—ILEhELE Y
FSP_ERR_CTSU_SCANNING I RFE Y

FSP_ERR_CTSU_INCOMPLETE_TUNING /* #1474 Zt v FiRZd ¥/

Properties
r ctsu_gehI27A 24 TEESATUVET,

Description

COBE#E, FIEEFHRLI-2TOEAEZERALTAH 7y FREZITVLWET, FHRAATT Lz&ICO—
WLTLEEW, COBRBZE—ERTILEAENTTTHETHE
FSP_ERR_CTSU_INCOMPLETE_TUNING #RLEY¥, £ 7t v FRAEMNET I % & FSP_SUCCESS #
BRLET, 77ty FRBAET I HFETHRIEABEBEI—LERYBRLTLZEWL, 7€y FREICO
WTIE, 1114FZSRBLTSESL,

HEHIENEMDIEE. 77ty MABRETRICR—IXSAVOHIEEY F IS TE/ELET,

Example:
fsp err t err;
err = R CTSU ScanStart (g ge ctsu instance configOl.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:
mL
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16 210 RYEZEH
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24 3.5R_CTSU_SmsSet #i&/0
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112 BHBlET—2 RIS ZEFH
1.1.4 MPA 71y FARIC CTSUT D#RESRBA %80
1.1.5 S5 L)L A EREEHR(CTSU)ZEM
1.1.10 EZBIHEREIC CTSU1 D#EREERBEA %80
10,11 1.2 5HBIE— FIZ CTSU1 M#%aEsHBAZ B0

14 21 N— KR I9T7DEREZEH

14 22 VI MO TDEREH

14 24 HIREEZEH

18 28 O— KU A X&=FH

18 29 5|1 EEH

32 3.7 R_CTSU_Diagonosis B #t

N~

1.50 2024/5/31 4 114 CTSU2L D4 —5 v MEEEE
4 1.1.6 < JLF5HBIEIRE(CTSU2L) ZEIE
6 1111 SNOOZE E— K - ¥ —4 >4 (SMS) #{EALI-H

B¥IERH R EH

15 22V MY I T7DEREEH

15 23 R—bENTWBY—ILFI—VEEH
18 27 AVIRA LEDRELZEH

19 28 O—FH A X&EH

32 3.5 R_CTSU_SmsSet M Special Notes % E#H
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