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1. B&

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

CTSU R Z71x5)LIE CTSU,CTSU2L,CTSU2SL @ 383D/ NN—2avhhUET ., ThEFENEENRL
UET, ETNARITBELTWLWSCTSURY DS ILDNA—2 3 VIFUTOEY T,

CTSU2SL : RX140-256KB, RX140-128KB
CTSUZ2L : RX140-64KB
CTSU : RX113, RX130, RX230, RX231, RX23W, RX671

CTSU & CTSU2L., CTSU2SL [EH#EEITELA H D=8, SRBADEE L. RETIX CTSU & CTSU2L,
CTSU2SL [ETFED LS ITRBELET,

- CTSU. CTSU2L, CTSU2SL ##@®DEiEH — CTSU
- CTSU O#MERBA — CTSU1

- CTSU2L & CTSU2SL #£&MDERE — CTSU2L

- CTSU2SL m#MERBA — CTSU2SL

1.1 HEEe
CTSU £V a— LAY R— T 2HEFUTOLEY TT.

1.1.1 QE for Capacitive Touch & M3E#
COED2—NEFIAVITATL—2avBREICKYRALGHEREMHATRBLES, a2 T1 T L—
L 3 VERTE(F QE for Capacitive Touch [C& > TEB SN ET,
AVITATL—2aVEED—ETHIZVFA U2 7o —RERIE. FHRIT 55HF (LT, TS) O#H
BHhEEZDHBE—FZRLET, BEHOZVYFA U2 T —RABAIDBEL L Z5R1E. BHRNTER
HEAE— FOMAALENBEET HELEE0, 7IT4 T V- IR ERTHLETT,

112  FAET—2WE

HEEY I RO 7 MUAERFAR )Y aY bO—5 (ELCL) TEHBEINEHNEAAY FOWT
W& ->THBTEET,

SHAMLIEE(X, CTSURY J xSRBS B8, 24Tty HONEBHEZEELEEA.

FHRIRCRET B INTCTSUWR & INTCTSURD [FARED 2 —ILHARELET, CcHoDUEIIH LT
DTC ##ER3 5 & LAIRETT .

FHAISETEIYA#H#TH S INTCTSUFN OUEATET L& EFICa— N\ VERTTZ TV r—2a vIt@
HMLFET, FALTT LAEoRBUELETT H-HIC, ROFGFAFETICHABRZEGL TS,

API| Bt R_CTSU_ScanStart() CEHRIZBHE TEE T,
API B8# R_CTSU_DataGet() CitBliERZMBTEE T,

1.1.3 + > ICO {1

CTSURY IS5 )IIEEHICO D MCU & ETOERIZEITBEENEHMNANS DEIZHET B1=-H
EARBKERNBELTHNET,

COEDA—NLVEERRARODALE., —RICHELEBICBITLES ., MELETIHERRRESE
ALT. EEGE U HAEEEZHRT S-OOHERRZAER LTS . CORERBREAVNTEON=FTE
IS L THEREZLES,
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CTSU2L MEEWMEAANLIZEX. TSIHFICEKEIN-AEHERZEAL T, THMICHEREEZE
HLET, BEXRKGFOEVVNIERZEELTELET, oY ICODBERY I M LTEHLMHET S
_ERTEFET,

114 DA 7€y AR
CTSURY T SIVER Yy FICE>TELTSBEREEZEEL T, £ HICODFAFIv I LUIRIC
REDESCHFEREEZX v LT EO0F Ty FERARENBLTVET,

CODEDaA—NNEA Ty FERJELXTAENZ—5 Y MEICHED LS ICEBRAELET, ORI
BEQOHATOELREFEAT 0T, BEEKED R_CTSU_ScanStart() & R_CTSU_DataGet() HS%HE
TY, ctsu_element_cfg_t DA /N Tso) (FABDFABRE LTHERAINSO. COENBEUITHAED
BUOWEAKTRETITAIENTEZTT, BE. ZOIEIX QE for Capacitive Touch [IZ& > THB I NI-EZE
FALET, CTSU2L DIFE. COMEEEO Y T4 I THITEHIEMNTRETT,

FTIAILEDE—4y ME

Mode Default target value
Self-capacitance 15360 (37.5%)
Self-capacitance using active shield 6144 (15%)
Mutual-capacitance 10240 (20%)

N—t o T—UF CCODANFIRIZCESHELEDTY, 100%IFEHAIE 40960 TF, TIAILEDE—7
MMEIE. 526us (CTSU1) FH7=[d 256us (CTSU2) [ZTY, FHEINHMZERET H&. EEREEDLET
BIRENRESNET,

CTSUSNUM & CTSUSDPA ##iaSbtE1=-2—4 v MEDHI
- CTSU1 (CTSU 4 Av4=32MHz, BE2&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 fi#EHEIZK Y, FHABBIZEIELET ., LEDEXT, CTSUPRRTIO
X3 DHRETHY. CSTUPRMODE (X 2 DHREETYT, CTSUPRRATIO $ & U CTSUPRMODE % #f 42
ENSERT AEEDOFREMBIZOVTIHIN—FKYI7I=Za7ILESBELTLES,

-CTSU2 (AEBFEE—F)

Target value Target value (multi frequency) CTSUSNUM Measurement time
7680 15360 (128us + 128us) 0x7 128usec

15360 30720 (256us + 256us) OxF 256usec

3840 7680 (64us + 64us) 0x3 64usec

SHRIEFR X CTSUSNUM [T &> TEA YT, STCLK % 0.5MHz IZSBRFETEA MBS, LRORTY
R—bEhFEA, STCLK % 0.5MHz LISMZERET 25D EHBIBFMICOVWTIEN—FYz73=a 7L
[ZBHRLTLESL,
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115 S UHL/NLARIREBENR(CTSUT)
CTSU1 RY T FE1 2D RS A TRBBTHAILET.
FS 4 TRKBIBEBADEREZRD D LD T, EAXMICIE QE for Capacitive Touch IZ& > THHES
NIEZERALET,
FS A TREBOREFEELTRERYET,

CTSU IZANEN % PCLK DOEK#. CTSU B/ O v ¥ #IRE v FCTSUCLK)E LU CTSU ~—2X
POy I/ELEY F(CTSUSDPA)TRESNFET, HlAIE. PCLK A 32MHz, CTSUCLK T 1/2 F#i%=E
R, CTSUSDPA T 16 RAZEIRT & RS54 TRIKREIL0.5MHz &Y FET, 14E. CTSUSDPA X TS
BICEEYHENTHETT

CTSUR—Z4H Oy HBEEY b
CTSUEBIEY Oy Y BIRE W 24
PCLK
PCLK kel K547
PCLK/2 ) FE s
PCLK/4
64 578
- ’_é;i‘ 7 CTSU_CFG_PCLK_DIVISION r_element_cfg M sdpa

1 F54 TRREEE

EBREDFSA T/NIVRFIHEIRE/ A ARAKEL T, FIATRARBEA—RELEIOYIICHLTH
OO FERRBIERZE L=/ ULRIZEYET, COEDa—IILEMELRICEE CTREEZLET,

CTSUSOFF =0, CTSUSSMOD = 0, CTSUSSCNT =3

1.1.6 < I)LF B EGETRI(CTSU2L)
CTSU2L RY Tz SILITRE/ 4 XEEET 5-OICEK4BEDO RS 4 JRKMKTEHAITEZES,

CODEDA—IIIETIAIL FTIREFBERHENTTREL 3FEEOFKMTERIL, Bohf- 3 FEEKTOR
B2 1 BARBALEEITEE LS SUVSHRHTE L CHAEEZHELET,

F-. SHRHETNOT—2IMETEET, COT—E2EZFALTHAD/ A X714 IIL2NEET S
EXLTHETT, MBLET—3ZED1—IILONY I 7IZEEZREBIXTOUCH ECa—I)ILTHIET S ¢
AIRETY . I 38EFEL 39FEXZSHBLTL &L,

nMHz (n-x)MHz (n+x)MHz nMHz (n-x)MHz (n+x)MHz
[WEESGENET measurement measurement measurement measurement measurement
< Noisy, = - S Noisy, <
Detection Detection

B 2 <ILFRERKER

Time

R4 TRBRIZAY T4 UREICE>TRELET . COED2—LEIALT A TREICHELEZLIOR
SBREELT, 3BED NS4 TARMERELFT,

FS4 TRBBITRAREREAYET,

(PCLKB &i%#% / CLK/STCLK) x SUMULTIn/ 2/ SDPA : n=0,1,2

LUFIZ PCLKB BlR#AY 32MHz D & FIC RS54 TRIKE 2MHz £ £/ T R EZEZRLFET . SDPA (L
BYFAUE T I —AEHEICHRERNRETY,
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hows LSRA AVIATHRE
32MHz | PCLKB CTSU_CFG_PCLK_DIVISION
CLK  1div(/1,/2,/4,18) STCLK A% 0.5MHz 2% B & 5 12
STCLK Ev +ZBEERE
STCLK  64div (/2, /4,,, /64 ,,,/128) e
0.5MHz | STCLK
SUMULTIn  64mul (*1, *2,,,*64,,,*256) CTSU_CFG_SUMULTIn
32MHz  2div
16MHz | SUCLK
_ 3BALBDORE
SDPA  8div (11,12, /5,,/256) r_element_cfg @ sdpa
B 3 Fo4 TRRMER

117 L—JL F#EE(CTSU2L)

CTSU2L R Tz SIVIEHAREDNEMEMA DOHNEIALDFEEL—IL T H=HIC, U—IL FRmE
FELUFHAIHRFAD FSA TNLREREDY—IILFMESEHNT HHEEZABLTVET . COHHEE

IFECREHHDELEEDHERTIEETT,
CHDED2A—ILVEEFIYFA AT I—RABRIZHLTL—IL K% TEEY,

BIZIE B 4D0&5LBBERDIEES. LLTITRT & 51T ctsu_cfg_t DA /3%
CTlE, T A VNIFERLTWET,

Pt

ax A&

. txvsel = CTSU_TXVSEL_INTERNAL_POWER,
. txvsel2 = GTSU_TXVSEL_MODE,

.md = GTSU_MODE_SELF_MULTI_SCAN,
. pose| = CTSU_POSEL_SAME_PULSE,

. ctsuchac0 = OxOF,

. ctsuchtrc0 = 0x08,

B 4 >—)L FEBERA

1.1.8  FHRITZT S —&40
CTSURY J xS )LIFEHRNEEEZRET HERT—F AL IR A

—zn
~aX

ELEY,

P

RELTLSZS, &

CDEDA—ILIFFAIZETE I YAHLIET CTSU1 DBFEIERAT—2 AL RAD CTSUSOVF, T5—
AT—RRALTYRAD CTSUICOMP %, CTSU2L DIFEIEIRAT—2 AL X2 D ICOMP1, ICOMPO,
SENSOVF #!)— KL T, a— /Ny YBEHBTEMLET, U—FLERICRT—2IALPRAE) Y
LET, BEERARFI—IL/NY VEEEDSI% ctsu_callback_args t M+ >/ M event ZBHB L TLEELY,
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1.1.9 BETH
FHARREBRBTHT SMAETT .
AV 4 VTR TFHEBERETEEFT,

1.1.10 E2Hitkee
CTSURY IS LIEESONEBEBREDE T SHEEH>TULEY . COBEHERR. NBEEASES
[CENMET DAL ZEBHI DD AP ELTRHELET,

ZWAAE(X, CTSU1 & CTSU2L TEL Y, CTSU1 AIC 5185, CTSU2L AIC 9B ZRHLE
ER

PEEEIL. APl BRI ZMUH T CEICL 2 TEITTEEY . CNILBEDORE & (TR L TERTS
NFEIOT, BEFAUCEEESZDIFIHYFEEA.

WHEEEZ B IZ T BIZIL. CTSU_CFG_DIAG_SUPPORT ENABLE # 1 [ZEREL E T,

CTSU1 DI5&E. SMERIC 27pF a2 T U EGNREICHYET ., DEHEOTARICERED S v Fit
RZTI5EEF. B 1ms DFERRERICE v FRHBZRAIBL TS,

CTSU2L Mi54&. ADC FIT (r_s12ad ) &AL ET. BHitgeETHEAT S ADC ES1—LTIS—A
4 L1184, R CTSU DataGet MR Y fiild FSP_ERR_ABORTED /&Y £¥, ADC €Y1 — /LT
S5—(2DL\TIE. ADCFIT (r_s12ad_)Z8RBL T E &L,

LUTDOHEIZDWTEE LT CTSU2L O Wikee 2R L TTELY,

1. CTSU2L M WrtkiezERT 5158, T ADCEZFEALEAEEZLET, FDA. ADCFIT27
Yo—2 a3 v ETHERT LIRIEZEBRELXFERT S1IC. ADCFITZ%T o R0—XLTTFELY,

2. tE1.TY/O-—XETbhEMN>z15E. FSP_ERR_ABORTED "&4ELFT, TRt ITILESE
[CADCFIT #9 A—X LT, ROZEHEEEITHIC CTSU K54 /\AD ADC FHAINERHES L S1ZL
TTFELY,

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

err = R_CTSU_DataGet (g_qge_ctsu_instance_diagnosis. p_ctr|, &dummyD) ;
if (FSP_SUCCESS == err)
{
diag_err = R_CTSU_Diagnosis(g_ge_ctsu_instance_diagnosis. p_ctrl);
if ( FSP_SUCCESS == diag_err )
{
/* TODO: Add your own code here. */

}
]
else if (FSP_ERR_ABORTED == err)
{

adc_err = R_ADGC_Close(0) ;

if (ADC_SUCCESS != adc_err)

{
while (true) {}

}
]

3. RTOS77UTr—2 3 T 5HE. CTSUED 21— ILDZEHEEEDZ XY & ADCEDa—)L
DERAYDRT 2= JITEFRELTLIEELY,

R01AN4469JJ0220 Rev.2.20 Page 7 of 43
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1.1.11  MEC #85(CTSU2SL)

CTSU2SL R 7 SILIZEHDOEBHERL 1 DOEMEE L TEHAIF S MEC (Multi Electrode
Connection)#BEZHF>TWVET, COREEFIECEEE— FOAFEHATEETT,

BIZIEI DDEBEFERT 256, EFERTEESTALTIFrRIILOEEZ L TENETLOEIEZ R
BL, ABNRBIEIMECEHAILT3IFyRILEEOLERL1 FrRILDFRZLTI DOFAEZIRET S &
W3 ZEDAIEETT, MEC ST IIEHZ LI-EBDBENERINIDTIEELTLEELY,

5[CEEFHA & MEC #aeZ A L=t RIOFHRIRFEOLRZRLET, EHF v RIILEZREIZEHAT
1=, RN EC Y ET,

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

5 @%AHH & MEC #aE% 85 L 7=5H R D FRIBFRE LR

MEC #EED 31— FZHAXICT HIZI%. CTSU_CFG_MULTIPLE_ELECTRODE_CONNECTION_ENABLE
E1ICRELZEY.

MEC #aeZERY H155(F. AL TSICH LTREDEZ Y FA U2 T —RABREBHDEZ v FA 5
T1—RABHRZERLES . MECEHRIBDZ v FA U2 T —ABRTETRDRENMDELLGYET,

ctsu_cfg_ tMDtsod # 1 [CERET A ETEAYFA AT —RBRICH LT MEC #ReZ A TEFE T,
ctsu_cfg_t M mec_ts #5125 TSHEESDWVTAMNICHREL TS,

U—IL F#EE L FFICER T 21548 (E. ctsu_cfg_t M mec_shield_ts 23— )L KifFD TS BESZHREL
TLESW, ZOBE. P—ILFHFELTERTES TSI 1 DT,

ctsu_cfg td num_rx [T 1IZRELTL &Y,

B Z £, 6 NEBERNDBE. UTITTRT LS ctsu cfg tDAVNEHRELTLESWL, TIT
(X, ZDMHDO A VNEEBELTVET,

.tsod = 1,
.mec_ts = 0,

.mec_shield_ts = 3,

.num_rx =1,
B 6 MECH+ > —JL FERIERHI
R0O1AN4469JJ0220 Rev.2.20 Page 8 of 43
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1.1.12 BEFHIEMHEE(CTSU2SL)

CTSU2SLRY JzJ)LIFN—FO 7 TEUH ICOHET HSEEBBEMEZRHE >TWVEY, oY ICO
FWEITOVTOFEMIE. 113FESBLTIEEL,

CTSU2SL R 7z SIIHAHWEHELZNET 50, VI LI 7OHEHELEZFERHTS LG H
FET—R3ZHETBHIENTE, AM0T7O0yHONEBEEZEELEEA,

BHEWEEEEAMIZT BIZ1E. CTSU_CFG_AUTO CORRECTION ENABLE # 1 IZERELZE T,

1.1.13 B EHEE(CTSU2SL)
CTSU2SL R T T SLIEN—FH 7 TREVDA v FHEET A EREEF >TLET,

CTSU2SLARY Tz SANREUDE v FHEELES 510, A>Ty YONEBRHEZEELF
A

FHRIEHIEIEY I bz 7 MY AFERFAR )Y bO—F (ELCL) TEBISNE=AEA N k
ODWFhNME> TR TEET, APIBIH® R_CTSU_ScanStart)Z AL T &Y,

FHRIRICFEAE T S INTCTSUWR & INTCTSURD [FRED 2 —ILARELFET, ChoDLEITH LT
DTC #f#ERY %16, DTCHARELLGYET,

INTCTSUFN QMEBMNET L& ZITa—INAY VBT TV r—2a VITEMLET ., ROFHET
[CHIERBRZEGE L TS, API %D R_CTSU_AutoJudgeDataGet()ZfERA L T =& LY,

HERRITIILFRKRBETROHRESHRLEBERTY,

% 1 BEN % 2 BEH % 3 RN HERER
By F By F By F By F
By F By F EZES By F
By F EZES By F By F
Ly F “ByF” By F” By F”
By F Ry F EXES EXES
XS By F XS EZES
EZES EXES By F EZES
EZES EZES EXDES EZES
BEHIEMEEETAMIZT HIZIE CTSU_CFG_AUTO JUDGE_ENABLE =1 Z#E&RELTT LY,

(@)~ e)IEBHIEHEEDHEAL ZTOREHZERHLTLET,
TILFRERBERDETNENIZ(@) ~ (e)DREETVET,

(a) EHEIE—F

ctsu_auto_button_cfg_t M mtucfen THCBRENHAEBTENERZLFT, BLBREF 0 EH/EL TL
S, HAEREF1ZHRELTLLEELY,

(b) R—RS5A v

2 FREDHABRENOR—RXSA4 VEHRELET, R_CTSU_OffsetTuning() THHAA 7 v FAE
ZET#. RAICTR_CTSU_ScanStart)Z 3 — L LTz & EITR—X T VEMHAZRELET (BLINIEY b
v k) ., TD#IZ. R_CTSU_AutoJudgementDataGet()Za—JL L1z & EITR—R 5 1 U {HA1L % 2R
(BLINIEY rZ&91U7) LT, R—RS5A VEHULBERIBELET,

N—R54 VIFRELFHARKEICER L CARREELISERLEFT ., RELLFARKTIESL Y
FRENM B LGS, TOEYEICAR—XSAVEEHFLFET, "2V FHESTHEV YT LET,

R01AN4469JJ0220 Rev.2.20
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ctsu_cfg_t @ ajpmat TEHRIEIR (N—R 54 VEHER) ZHRETEFT. FVFA 2T —RAER
NOREZ U HBETY, AEREEE~DBREZTHAETETET,

(c) FfE
R=RFAVINLREDF Ty FEDIT-REZFIALT2YFHEZLET,

BERRERTVVREZHFELTRELET, "FvFILEEYF OBBICERTY VR EHEES
ETFYRYUITEBIELET, RECTDEEF YRV ITHARIZHRNHY FIHN, "2 v F M 5"
BYFICBBLICCCRAIDTERELTLESL,

ctsu_auto_button_cfg_t @ threshold & hysteresis THR2 VEBDOBMEL ERX TR EZHRETEEFT, AE
Ta—)LEIhoho LAREEE TRAREZSHEL T, CTSUAJTHR LR ZIZERELE T,

7TICECRENHEZTRLEY . BECRERF VE2 v FHRICEBRENEMT 5. LAREEZ
HBARIZZ v FHELES,

non touch touch non touch touch non touch

Upper threshold //\\ //\\
Lower threshold \ f

E 7 HCREDHIE

BICHERENHEZRLEY . HERERS VEF2 v FHICEBHEBRENRLT 510, THREIE
FHABRIZZyFHESNES,

non touch touch non touch touch non touch

NV

[\ A

Upper threshold

Lower threshold

K 8 #HEREDHE

(d) 3E% v FHEEREIR / 2 v FH EEKE K
By FrERITES v FREN—FERIEMEE LR v FERITEL VFEHET H-HODT 1)L
AHEEETY

ctsu_cfg_t M tlot HE&L Y thot CEIKEFHRETETET, FVFA VI T —RAEBRADRE DHETT,
EREHEECTEF 2 ) VIRRICEIDELHY FTH. RIGEENMETTEDOTEEL T,

(e) BENF 1
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BEIHIEREEETIL ctsu_cfg_t @ ajmmat THREFHEMEZERETEETFT, FVFA U2 T —RAEHAD
Re2 U H#ETY,

CNETHBALLERZ VHECSEEZRE 9ITRLET,

Measurement value

T

Count Value

Threshold value Threshold

N—
-

Touch OFF ‘

Baseline

Touch OFF Touch ON

Time —
B 9 ReDH®E

UTFISRT & SITctsu cfg t DA UNERELTLEEL, SITIE, FOMD A UNFEBLTHE
ElS

.tlot = 2, // ER Y FHIEEHE =3 E
.thot = 2, // By FHIEESEE =23 [E
.je =1, // 2 DLUETH v FHIE
.ajmmat = 2, // BT 22[E

.ajbmat =7, /] R—RS54 UEHEE 27 @
.mtucfen = 1, // HEBR=REHA

.ajfen = 1, // BEHEERR

R0O1AN4469J4J0220 Rev.2.20

Page 11 of 43
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1.2 EHAlE—F

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

121 BCEREE—F
BCBEEE—FTIH. ETSOHRBEREZMAILET.

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

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

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

68us 526us 34us 526us 17us 526us 8.5us 526us
i 1 i r t t ¢ e A e
[SNUM: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

B 10 BEEEE&HRIRMH(CTSU1)
[CTSU2L]
120 TS OFHBIEMEIET 74 L FREDIBA. #576us TY .

1st 2nd m

»
»

A

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

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

11 BEFEFARRE(CTSU2L)

1.2.2 MEREE—F

HEREE—FTIEE, IETS (Rx) LEETS (Tx) OMICRETIHEFELHALET. Tt
H. 27ULEDTS ZBELELET.

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

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

BEHEICERELTWAHEEREZERT S-H. CTSU2L R 7 S )LIFE—EEIZH L T 2 BOEHAL
BELET, 1EEB (Primary) & 2EB (Secondary) T/NLAHAERS vF FExv /8 2 DEtEERE
REZSETEHBIL, 2 BEFAES 1 EEAAEDERERDDI L THEREEELRBIENTEFET, &
DED2—VIFERTHEZETIC2EDOFFAEZEALET,

[CTSU1]
120 TS OFFABRBIET 74 FREDIGE. REFHHEM+1526us D 25T,

R01AN4469JJ0220 Rev.2.20 Page 12 of 43
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[CTSU2]
1 DNEBDETAIEMIZT 74 FEREDBE. #1152us TI,

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

E 12 HEFEEHARME(CTSU2L)

123  EifEHREIE— F(CTSU2L)
CTSU2L OEREFAE— FTIE. TSHFICANSASMNEEREFHRBLES,
AL TS RMOIEIFEERE LRAKTY,

AAYFFXFYN\ABETELVOTERIESRIT 1 EICHEST=6H. 120 TS OFAREIET 74~
BREDIGE. $9256us TY, BRFAE— FTRERMEDE—FEIYRVWEEFLRENBDEL LSO, SST
ZO3ICHRELTWLET,

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

13 EFRETRIEE

1.2.4 REMIEE— F(CTSU2L)

CTSU2L MEEWMIEE— FTIX, TSIHFICEHKINE-AEHERZERAL T, EHMICHERBEZEHL
F9, CNICIXIFEONELAHY £, 1MADEAZIVTFr—rESBLTLCESL,

1. EFARKOETAZ LET, 12EBOEHATT Y MZiRY FT,

2. S ERIEHUIC TSCAP EEZENIML-E ENERFETBIL T, BEEKREEOEV BN EZREL LI-H
FERBEERLET., 1OFHMN1 Y FETLEEDERTETLED,

3. AERIEICA Dy FERZHRLTADC TEREXHBTAHAETRIRIM LY R 2 ZHEL, AEPE
HIERFIOEBEERY) I MG LET, 22 AEIETLE-ESICETIEIOEMZIV I I THRETEE
ERR

Measurement
le Period N
Normal Normal Normal Normal Normal
Corrl Measurement Corr2 Measurement Corr12 Measuremem‘ Corrl Measurement Corr12 Measuremem‘
152us b
approx.
Update coefficient Update coefficient
Adjust RTRIM
Number of times
CTSU_CFG_TEMP_CORRECTION_TIME
py=] =13 ~
B 14 BEREMA2ASVITFY—F
R0O1AN4469JJ0220 Rev.2.20 Page 13 of 43
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BEMEE— FTIXADCFIT (r_s12ad_m)ZERALTWET, EEHEE— FTHEATSHADC ED 21—
IWTIS—MHFELELHE. R_CTSU_DataGet BA¥ MR Y fEIF FSP_ERR_ABORTED »'iR Y 9, ADC
ED2—ILIF5—ITDWLTIEL, ADCFIT (r_s12ad_rx)ZZBR L T =&Y,

LUTFOAICDOVTHEITEELTLEEL,

1. CTSU2L MEEWEE— FZERATSBE. I ADC 2FERAL-BEZLEIT., TDA. ADCFIT
7= a3 v ETCHHERT ABRILEEMELZFERT HHIIC. ADCFIT #4639 0—XLTTF&LY,

2. EE1.THOO—XZEThiEsNo1=154&. FSP_ERR ABORTED MEALZET, FRY U TILESEIC
ADCFIT%#40—XLT. ROEEMEEITHICCTSU K54/ WD ADC SHEINEREES L SIZLTTF
AW

R_CTSU_ScanStart (g_oe_ctsu_instance_temp_correction. p_ctrl) ;
while (0 == g_ge_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_Glose (0) ;
if (ADC_SUCCESS != adc_err)
{

}

while (true) {}

)
3. RTOS7FU7—avaERT 515A. CTSUEV 12— ILOREBENSRY & ADCEPa—
DERYDRYrSa1—) o JITEBELTLEEL,

125 ZHE—FK
PWHE—KRIE. COZHBREEZE> THRALRRNSBTAEEZERX YT HE—FTT,
HMIZDOLNTIE, 11.10IBEEZSBLTLE ALY,

R01AN4469JJ0220 Rev.2.20 Page 14 of 43
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1.3  ERIEaAz2Y

1IN ETHEALEEY., XY I b7 V) AFEIFARV )Y ar bO—F (ELC) TEEIS
NENEBARY FONWT N> THRIBTEET,

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

YILDzT7 R)AENE MY HIZIE, BDNEEFTEIAIVITDEELRHY ET,

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

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

1.4 AP| &
AKED2—LVICEUTORBNEENETT,
B B

R_CTSU_Open() EELERAYFA VR I —RAEREMEIELES,

R_CTSU_ScanStart() BELEEYFAUR DI —RAEHOTAZRBLET,

R_CTSU_DataGet() BELEAYFA U3 71— RABROLTOHAEZRELET.

R_CTSU_CallbackSet() EELE?v?%>97:—Z%ﬁ®:—»ﬁv7%ﬁ%$ibi

R_CTSU_Close() BELEAYFA U J1—RAEBRERT LET.

R_CTSU_Diagnosis() EZHMEERITLET,

R_CTSU_ScanStop() BELEIYFA U I —RABROHBIZELELET,

R_CTSU_SpecificDataGet() BELEZ2YFA R T —RABHOEE LT —2 EAIOEIE
ERAAHFET

R_CTSU_Datalnsert() BELET—2EEELLY Y FA V8 7 1 —RBHORIE/ Y
T7IZHBLES,

R_CTSU_OffsetTuning() BELEEYFA U2 T T —RHHEOF Ty FLIZ4E (SO)
FREBLET,

R_CTSU_AutoJudgementDataGel() | mgpyigae AL T, ELLZ v F A4 7 —RHBROE
TORI VHERREMELET,

R01AN4469JJ0220 Rev.2.20 Page 15 of 43
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2. APl &R
AFITED21—LIE, TEDEHTHEEZHERLTLEY,

21 N—FDIT7DEXR
CEAICHES MCUBLUTOBEDOWITNANESR—FLTLWAIBRENHY T,
® CTSU1
e CTSU2L
e CTsu2sL

2.2 VI LI TDEXR

CHORSANFIUTDFITED 2a—ILITRELTLET,

® FKR—KHYyKR— /vy —TFEDa—)L (r_bsp)v6.10 LIEE

AVITA T L= aVEREICE>TUTDED 2 —ILICHEREFELET,

® DTCEYa—/lLr dicv3.80 LIfE (DTCEnEZFERT 55S)
DTC 8k #{F AT AKRIE. r_bsp ® T A/XT 4 M Heap size % 0x1000 A LIZL TITHEAL ZE LY,
GCC avnNA S #FEAT 155X Heap size & 0x1600 #E L TWLVET,

® ADC £V a—JLr_s12ad_rx v4.90 L& (CEEMEE— FEEEIZME—FZERTLHEE)

Ftrz. UTOY—ILOFERAEZEELTLET,
o HEREAXF v FEUYREHFEXIEY—IL QE for Capacitive Touch V3.1.0 LA

2.3 HR—brESNTWWEY—ILFI—>
K FTEDa2—IIEUTIZRTY—ILFz—2TEHEERFZTOTLET,
® Renesas CC-RX Toolchain v3.04.00
® |AR RX Toolchain v4.20.3
® GCC RX Toolchain v 8.3.0.202202

2.4 Ll|UEE ]
COA—FRIFVIV S MTIERAEL, BEHORBEAEOI—ILEZHRELET,

2.5 ANYETrA)

FTARTHOAPIREUH LEFRAINSE A V2 T —RAEEE “r_ctsu_qge_if.h” [ZERE SN TLET,
EILRZEDERT TS a2 “r_ctsu_ge_config.h” TEIRLET,

26  BHEH

CDORSA/NILANSICOO ZFERALTWET, CbDE (I stdinth TEEINTLET,
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2.7 VNS ILEBDETE

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

RIZRLET,

r_ctsu_ge_configh®a>r 74 XalL—>av4+7oay

CTSU_CFG_PARAM_CHECKING_ENABLE

X5 74U MElL “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—FFz v NEEZI—FH
LEBLET,

“1” DIFE. NFA—FF vy NEZI—FIC
EHFET,
“BSP_CFG_PARAM_CHECKING_ENABLE” 01§
4. BSP TOHREITIKFELET,

CTSU_CFG_DTC_SUPPORT_ENABLE
X T4 MEF ‘07

1%%BET S ETCTSU2L O CTSUWR EI Y 5AH
HEUCTSURD ElYRAAMEIZAS > TOEYY

TIE%HE L DTC #FHLET,

FREIE:

DTC N7 TV —L 3 v DDBFTHEASIAT

WBIEE. CORSANOEREHRET HATREMEN
HYFET,

CTSU_CFG_AUTO_JUDGE_ENABLE

1ICRETHCETEHHBHENI— FERMICLE
_d-o

CTSU_CFG_INTCTSUWR_PRIORITY_LEVEL
X FIA4I MMERF “27

CTSUWR E|YIAAHDEFEEL N (DTC #ERT
HIEALWE) ZRELET, SEHIL0(E) — 15
@Y ET,

CTSU_CFG_INTCTSURD_PRIORITY_LEVEL
X FI4I MEIE “2”

CTSURD Z|YAH#DEFLEELAN)L (DTC #FEAT
HIEALWE) RELETT, SEHIL0(E) — 15
@Y ET,

CTSU_CFG_INTCTSUFN_PRIORITY_LEVEL
¥ TIA4ILMEK (27

CTSUFN BE|YRAHDEXEELRILEBRELET,
#FEHEIZ0(E) — 15 (@)HYET,

A,

UTDa2 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 FIZ QE_TOUCH_CONFIGURATION AHVE
E M. r_ctsu_ge_config.h OFERIFEMIZLZY. KHYIZ ge_touch_define.h [CERINFET,

CTSU_CFG_NUM_SELF_ELEMENTS

BCRE. BN, BEEMEDAS TSHERTE
LET,

CTSU_CFG_NUM_MUTUAL_ELEMENTS

HEREDAHY MV I ARERELFT,

CTSU_CFG_LOW_VOLTAGE_MODE

Low Voltage E— RZHF#ICT HMERLFET, =
DIEH CTSUT X CTSUCRT LY X4 M
CTSUATUNEO, CTSU2L [ CTSUCRAL LY X4
D ATUNEO Ew MZERESINET,

CTSU_CFG_PCLK_DIVISION

PCLK DR REFHRELET . CDIEH CTSU1 (X

CTSUCR1 L R4 ®M CTSUCLK Ew k. CTSU2L
[ CTSUCRAL LY RXEAMCLK Ew FIZBREShE
ERR

CTSU_CFG_TSCAP_PORT

TSCAP I F&#H/ELET,
5l Z [£. P30 M54 0x0300 ZRELET,

CTSU_CFG_VCC_MV

VCCHDEEZHELFEY
Bl Z X, 5.00V DIFAE 5000 ZRELFET

CTSU_CFG_NUM_SUMULT]

TILFEIRBERAORERELES,

RO1AN4469JJ0220 Rev.2.20
Dec.28.22
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CTSU_CFG_SUMULTIO

TILFERHEHRD 1 DEDERBDBEEREZRTE
l./ i-d-o
Ox3F A\ HEEETY,

CTSU_CFG_SUMULTH

INFEREHAD 2 DEOHRMOBEEERE
l./ i -d-o
0x36 MHEETT,

CTSU_CFG_SUMULTI2

TILFEREEHR D 3 DEDERBDBEEEREZHRTE
L ij_o
0x48 MHERIETT,

CTSU_CFG_TEMP_CORRECTION_SUPPORT

BEHEZADICTLEIMRIRLET,

CTSU_CFG_TEMP_CORRECTION_TS

BEMERFOESERELET.

CTSU_CFG_TEMP_CORRECTION_TIME

BEMEOMEGRYEFERERELEY, BEMH
EE—FTOAI13EZ1 2y ELT, Ay
FETEBICEHT AN DEKERELET,

CTSU_CFG_CALIB_RTRIM_SUPPORT

BEMED RTRIMBEZEICT HMEIRLE
_d-o

REEZEMDICLTEMET HICIE. ADC DEREHI W
BLRYFET,

CTSU_CFG_DIAG_SUPPORT_ENABLE

DT ANICT HENBRRLET,

CTSU_CFG_DIAG_DAC_TS

CTSU1 TRWIZHEHAT S TSIHFNESZEELE
‘;-O

CTSU_CFG_AUTO_CORRECTION_ENABLE

BEHELEZENICTENBIRLETS,

CTSU_CFG_MULTIPLE_ELECTRODE_CONNECTION_ENABLE

MEC #Eex BT HMBIRLET,

R01AN4469JJ0220 Rev.2.20
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2.8 a—FKFH A4 X

ROM (A— FEXUEHH) £ RAM (FB—NILT—4) OY A XL, EILKFED 127 a2\ 1 )LEEDE

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

R3yR—rshTNS

Y—ILFI—2] DC aAVNRASTAVIRANA T avNTIH I FEDSEETT, aVMILA T
a3 DT IAIMEIRBEIELARIL2, RBEIEDZA THAXEBX, T—2 - IToT4T72:) MLTY
FATUTT, Aa— KA XEC a4 SDON—2300aun A VA T avIckYERBRYET,

[CTSU1]

ROM. RAM ®a—FH4 X

BEEZE1ILAYVE

CTSU_CFG_PARAM_CHECKING_ENABLE 0
CTSU_CFG_DTC_SUPPORT_ENABLE 0

ROM: 2569 bytes

RAM: 61 bytes

ROM, RAM ®a— FH 4 X

BE—FEI LAY MEMTOEMS

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

element num 1 element 1 element

ROM 2569 bytes +16 bytes 2836 bytes +12 bytes

RAM 61 bytes +21 bytes 71 bytes +31 bytes
[CTSU2L]

REVABETCaAY I« L—avdAToaVER

ROM. RAM ®a—FH4A X

CTSU_CFG_PARAM_CHECKING_ENABLE 0
CTSU_CFG_DTC_SUPPORT_ENABLE 0

ROM: 4199 bytes

RAM: 195 bytes

ROM. RAM ®a— FH 4 X
BE—FEILAY MEMTOEMS

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 4199 bytes +16 bytes 4335 bytes +22 bytes
RAM 195 bytes +35 bytes 211 bytes +51 bytes

R0O1AN4469J4J0220 Rev.2.20

Dec.28.22
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29 5lH

APl BBH DS THIBERS L UNEREZRLET, APl BB THERAT H/1FIA—2DELE, 5%
BTERELTVET, CNEEFz I 2T, T5—%2RLSEHHTT,
hoDBEEEROCHER X, TOr24TEE L EHITr ctsu_ge.h, r ctsu_ge_api.h ICEHZEShTWE

3—0

RYFAUEITI—RBROIY bO—LBERTT, 7TV 5= 3 U LDREFTETT,
QE for Capacitive Touch ZRAT 5 & T, FYF A 032 T —RERIZIE L=ZEHN

ge_touch_config.c ICHAZINZNDT, ZHOED1—I)LD API DE—5IHKIZKTE

typedef struct st_ctsu_instance_ctrl

{

uint32_t open;
volatile ctsu_state_t state;
ctsu_cap_t cap;
ctsu_md_t md;
ctsu_tuning_t tuning;
uint16_t num_e | ements;
uint16_t wr_index;
uint16_t rd_index;
#if (BSP_FEATURE_CTSU_VERSION == 2)
uint8_t * p_frequency_complete_flag;
#endif
int32_t * p_tuning_diff;
uint16_t average;
uint16_t num_mov ing_average;
uint8_t ctsuerl;
ctsu_ctsuwr_t * p_ctsuwr;
ctsu_self_buf_t * p_self_raw;
uint16_t * p_self_corr;
ctsu_data_t * p_self_data;
ctsu_mutual_buf_t * p_mutual_raw;
uint16_t * p_mutual_pri_corr;
uint16_t * p_mutual_snd_corr;
ctsu_data_t * p_mutual_pri_data;
ctsu_data_t * p_mutual_snd_data;
ctsu_correction_info_t * p_correction_info;
ctsu_txvsel_t txvsel;
ctsu_txvsel2_t txvsel2;
uint8_t ctsuchac0;
uint8_t ctsuchact;
uint8_t ctsuchac?;
uint8_t ctsuchac3;
uint8_t ctsuchac4;
uint8_t ctsuchtrc0;
uint8_t ctsuchtret;
uint8_t ctsuchtre2;
uint8_t ctsuchtred;
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_freq_mutual;
#endif

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

#endif
#endif

#if (BSP_FEATURE_CTSU_VERSION == 2)

/1/<
/1/<
/1/<
/1/<
/1/<
/1/<
/1/<
/1/<

/1/<

11K
/1/<
11K
11K
/1/<
11K
/1K
/1/<
/1K
/1K
/1/<
/1K
/1K
/1/<
/1K
/1K
/1/<
/1K
/1K
/1/<
/1K
/1K
/1/<
/1K
/1/<
/1/<
11/<
11/<
/1/<

11/<
2

11/<

LTS,

Whether or not driver is open.

CTSU run state.

CTSU Scan Start Trigger Select

CTSU Measurement Mode Select (copy to 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. g ctsu_frequency_complete_flag[] is set by Open API.

Pointer to difference from base value of each element. g_ctsu_tuning_diff[] is set by Open API.
CTSU Moving average counter.

Copy from config by Open API.

Copy from (atunel << 3, md << 6) by Open API. CLK, ATUNEO, CSW, and PON is set by HAL driver.
CTSUWR write register value. g_ctsu_ctsuwr[] is set by Open API.

Pointer to Self raw data. g_ctsu_self_raw[] is set by Open API.
Pointer to Self correction data. g_ctsu_self_corr[] is set by Open API.

to Self moving average data. g_ctsu_self_data[] is set by Open API.
to Mutual
to Mutual
to Mutual
to Mutual
to Mutual
to correction info

Pointer
Pointer raw data. g_ctsu_mutual_raw[] is set by Open API.
Pointer primary correction data. g_ctsu_self_corr[] is set by Open API.
Pointer secondary correction data. g_ctsu_self_corr[] is set by Open API.
Pointer primary moving average data. g_ctsu_mutual_pri_data[] is set by Open API.
Pointer secondary moving average data. g_ctsu_mutual_snd_data[] is set by Open API.
Pointer
CTSU Transmission Power Supply Select

CTSU Transmission Power Supply Select 2 (CTSU2 Only)
TS00-TS07 enable
TS08-TS15 enable
TS16-TS23 enable
TS24-TS31 enable
TS32-TS39 enable mask
TS00-TSO7 mutual-tx mask
TS08-TS15 mutual-tx mask
TS16-TS23 mutual-tx mask
TS24-TS31 mutual-tx mask
TS32-TS39 mutual-tx mask

self element index number for Current instance.

mask
mask
mask
mask

mutual element index number for Current instance.
CTSU element index number for Current instance.

Frequency selected by self-capacity
Frequency selected by mutual-capacity

pointer to diagnosis info

R01AN4469JJ0220
Dec.28.22

Rev.2.20

Page 20 of 43
RENESAS



RXZ77=31)

QE CTSU E£ ¥ a—JL Firmware Integration Technology

ctsu_range_t range;

uint8_t ctsucr2;
#if (CTSU_CFG_NUM_CFC != 0)

uint64_t

cfe_rx_bitmap;

ctsu_corrcfc_info_t * p_corrcfc_info;

f#tendif

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

f#tendif
f#endi

#if (CTSU_CFG_AUTO_JUDGE_ENABLE == 1)
ctsu_auto_judge_t * p_auto_judge;

///< According to atunel2.

(20uA @ 0, 40uA : 1,

///< Copy from (posel, atunel, md) by Open API. FCMODE and SDPSEL and LOAD is set by HAL driver.

///< Bitmap of CFC receive terminal.
///< pointer to CFC correction info

///< pointer to diagnosis info

///< Array of automatic judgement register write variables. g_ctsu_auto_judge[] is set by Open API.

uint32_t adress_auto_judge; ///< Automatic judgement Variable start address
uint32_t adress_ctsuwr; ///< CTSUNR variable start address for automatic judgement
uint32_t adress_self_raw; ///< Self raw variable start address for automatic judgement
uint32_t adress_mutual_raw; ///< Mutual raw variable start address for automatic judgement
uint32_t count_auto_judge; ///< Automatic judgement transfer count
uint32_t count_ctsuwr_self_mutual; ///< CTSUNR, Self raw, Mutual raw transfer count for automatic judgement
uint8_t blini_flag; ///< Flags for controlling baseline initialization bit for automatic judgement
uint8_t ajmmat; ///< Copy from config by Open API for automatic judgement
uint8_t ajbmat; ///< Copy from config by Open for automatic judgement
f#endif
#endif
ctsu_cfg_t const * p_ctsu_cfg; ///< Pointer to initial configurations.

void (¥ p_callback) (ctsu_cal lback_args_t %) ///<

uint8_t interrupt_reverse_flag: ///<
ctsu_event_t error_status; ///<
ctsu_cal Iback_args_t * p_cal Iback_memory; ///<
void const * p_context; ///<
bool serial_tuning_enable; ///<
uint16_t serial_tuning_mutual_cnt; ///<
uint16_t tuning_self_target_value; ///<
uint16_t tuning_mutual_target_value; ///<
uint8_t tsod; ///<
uint8_t mec_ts; ///<
uint8_t mec_shield_ts; ///<

} ctsu_instance_ctrl_t;

Cal Iback provided when a CTSUFN occurs.

Flag in which read interrupt and end interrupt are reversed
error status variable to send to QE for serial tuning.
Pointer to non-secure memory that can be used to pass arguments to a callback in non-secure memory.
Placeholder for user data.

Flag of serial tuning status.

Word index into ctsuwr register array.

Target self value for initial offset tuning

Target mutual value for initial offset tuning

Copy from tsod by Open API.

Copy from mec_ts by Open API.

Copy from mec_shield_ts by Open API.

BYFA AT I—RAERDIL T4 L—2 a3 VEREDEERTT,

QE for Capacitive Touch Z#H9 5 & T, AV FA U2 T —RERICIE CH-EHE FUDHARERE
MY ge_touch_config.c IZHASNBD T, R_ CTSU Open()DEZSIHMICHREL TL &L,

typedef struct st_ctsu_cfg

{
ctsu_cap_t
ctsu_txvsel_t
ctsu_txvsel2_t
ctsu_atunel_t
ctsu_atunel2_t
ctsu_md_t
ctsu_posel_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t
uint8_t

cap;
txvsel;
txvsel2;
atunel;
atunel2;
md;

posel;
tsod;
mec_ts;
mec_shield_ts;
tlot;

thot;

jc,

ajmmat;
ajbmat;
mtucfen;
ajfen;
autojudge_monitor_num;
ctsuchac0;
ctsuchacl;
ctsuchac2;
ctsuchac3;
ctsuchacé;
ctsuchtrc0;
ctsuchtrel;

///< CTSU Scan Start Trigger Select

///< CTSU Transmission Power Supply Select

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

///< CTSU Power Supply Capacity Adjustment (CTSU Only)

///< CTSU Power Supply Capacity Adjustment (CTSU2 Only)

///< CTSU Measurement Mode Select

///< CTSU Non-Measured Channel Output Select (CTSU2 Only)

///< TS all terminal output control for multi electrode scan

///< TS number used when using the MEC function

///< TS number of active shield used when using MEC function

///< Number of consecutive judgements exceeding the threshold L for automatic judgement
///< Number of consecutive judgements exceeding the threshold H for automatic judgement
///< judgement condition for automatic judgement

///< Measured value moving average number of times for automatic judgement
///< Average number of baselines for automatic judgement

///< Mutual capacity operation for automatic judgement

///< Automatic judgement function enabled for automatic judgement

///< Method number for QE monitor for automatic judgement

///< TS00-TS07 enable mask

///< TS08-TS15 enable mask

///< T816-TS23 enable mask

///< TS24-TS31 enable mask

///< T832-TS39 enable mask

///< TS00-TSO7 mutual-tx mask

///< TS08-TS15 mutual-tx mask
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uint8_t ctsuchtre2; ///< T816-T823 mutual-tx mask
uint8_t ctsuchtre3; ///< T824-TS31 mutual-tx mask
uint8_t ctsuchtrcd; ///< 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
bool tunning_enable; ///< Initial offset tuning flag
void (¢ 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:

LEREBEARTERALTWSHERERLET,

/#+ CTSU Events for callback function */

typedef enum e_ctsu_event

{
GTSU_EVENT_SCAN_COMPLETE = 0x00, ///< Normal end
GTSU_EVENT_OVERFLOW 0x01,  ///< Sensor counter overflow (CTSUST. CTSUSOVF set)
CTSU_EVENT_ICOMP = 0x02, ///< Abnormal TSCAP voltage (CTSUERRS.GTSUICOMP set)
GTSU_EVENT_ICOMP1 = 0x04 ///< Abnormal sensor current (CTSUSR. ICOMP1 set)

} ctsu_event_t;

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

{
CTSU_CAP_SOFTWARE, ///< Scan start by software trigger
CTSU_CAP_EXTERNAL ///< Scan start by external trigger
} ctsu_cap_t;

/*k CTSU Transmission Power Supply Select */
typedef enum e_ctsu_txvsel
{
GTSU_TXVSEL_VCC, ///< VGG selected
CTSU_TXVSEL_INTERNAL_POWER ///< Internal logic power supply selected
} ctsu_txvsel_t;

/#x GTSU Transmission Power Supply Select 2 (CTSU2 Only) */
typedef enum e_ctsu_txvsel2
{
CTSU_TXVSEL_MODE, ///< Follow TXVSEL setting
CTSU_TXVSEL_VCG_PRIVATE, ///< VGG private selected
} ctsu_txvsel2_t;

/%% GTSU Power Supply Capacity Adjustment (CTSU Only) */
typedef enum e_ctsu_atunel
{
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)
CTSU_ATUNE12_20UA, ///< Low-current output (20uA)
CTSU_ATUNE12_160UA ///< Very high-current output (160uA)

} ctsu_atunel2_t;

/*x GTSU Measurement Mode Select */

typedef enum e_ctsu_mode

{
GTSU_MODE_SELF_MULTI_SCAN
CTSU_MODE_MUTUAL _FULL_SCAN
GTSU_MODE_MUTUAL_GFC_SCAN
CTSU_MODE_CURRENT_SCAN

///< Self-capacitance multi scan mode

///< Mutual capacitance full scan mode

///< Mutual capacitance cfc scan mode (CTSU2 Only)
///< Current scan mode (CTSU2 Only)

© N~

R0O1AN4469J4J0220 Rev.2.20

Page 22 of 43



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

CTSU_MODE_CORREGTION_SCAN
CTSU_MODE_DIAGNOSIS_SCAN
} ctsu_md_t;

17, ///< Correction scan mode (CTSU2 Only)
33 ///< Diagnosis scan mode

/#% CTSU 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

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

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

/%% GTSU Spectrum Diffusion Frequency Division Setting (CTSU Only) */
typedef enum e_ctsu_ssdiv

{

CTSU_SSDIV_4000, ///< 4.00 <= Base clock frequency (MHz)

GTSU_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;

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

typedef enum e_ctsu_specific_data_type

{
CTSU_SPEGIFIC_RAW_DATA,
GTSU_SPEGIFIG_GCORRECT ION_DATA,
CTSU_SPEGIFIG_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 |back.
void const * p_context: ///< Placeholder for user data. Set in ctsu_api_t::open function
in ::ctsu_cfg_t.

} ctsu_cal Iback_args_t;

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

* — ctsu_instance_ctr|_t

*/

typedef void ctsu_ctrl_t;

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

{

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

uint8_t snum; ///< CTSU Measurement Count Setting

uint8_t sdpa; ///< CTSU Base Clock Setting

} ctsu_element_cfg_t;
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210 RYi#E

APIBIBORYIEZRLET ., CDOF|IEEL, fsp_common_api.h TEHINTWLET,

/** 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 CTSU 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 CCO into 19.2uA failed.
FSP_ERR_CTSU_DIAG_CCO_LOW = 6006, ///< Diagnosis of CCO into 2.4uA failed.
FSP_ERR_CTSU_DIAG_SSCG = 6007, ///< Diagnosis of SSCG frequency failed.
FSP_ERR_CTSU_DIAG_DAC = 6008, ///< Diagnosis of non-touch count value failed.
FSP_ERR_CTSU_DIAG_OUTPUT_VOLTAGE = 6009, ///< Diagnosis of LDO output voltage failed.
FSP_ERR_CTSU_DIAG_OVER_VOLTAGE = 6010, ///< Diagnosis of over voltage detection circuit failed.
FSP_ERR_CTSU_DIAG_OVER_CURRENT = 6011, ///< Diagnosis of over current detection circuit failed.
FSP_ERR_CTSU_DIAG_LOAD_RESISTANCE = 6012, ///< Diagnosis of LDO internal resistance value failed.
FSP_ERR_CTSU_DIAG_CURRENT_SOURCE = 6013, ///< Diagnosis of Current source value failed.
FSP_ERR_CTSU_DIAG_SENSCLK_GAIN = 6014, ///< Diagnosis of SENSCLK frequency gain failed.
FSP_ERR_GTSU_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 FITEDa—I)LDEMEAZE

2111 Y—RY)—~@DEMETOD Y A 20— K/RZXDIEM

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

(1) e?studio £ T Smart Configurator R L TFIT €Y a—/L%EMT 5154
e? studio ® Smart Configurator ZERA L T, BE}MIZA—HTOD Y MIFITED2—I/LEFE
mLFEI, #MIE. 7F7U45—2 3>/ —F lRenesase?studio A¥—hk a2 745 L—4
A—H—HA F (R20AN0451)] BB LTS,

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

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

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

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

212 |EC 60730 ZEH#L

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

3.1 R=CTSU=Open

COBEKIE. KED1—LOMHLZET HERTY ., CORBKIIMMD APIEKZERT HANICETT 58
BENHYFET, FVFAUETI—RBITHRITLTLESLY,

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

Parameters
p_ctrl
a2 bA—LEERADRA 2 (BEIL QE for Capacitive Touch [Z& > THERK)

p_cfg
AVT4TL—2 3 UBEERADRA V2 (EBEIL QE for Capacitive Touch [Z &k > THERK)

Return Values

FSP_SUCCESS I BEBLELE Y
FSP_ERR_ASSERTION /¥ BIEDEA 2 EHIEESATOFLEA Y/
FSP_ERR_ALREADY_OPEN /* Close()D I —/L7% L= Open() "I —/LSEhELS ¥

FSP_ERR_INVALID ARGUMENT /* 32274 0L—23>2D/INSA—AHBFIETT Y/

Properties
rctsu_ge.hI27B k24 TEESNTUVET,

Description

COBRIF. 518 p cfglct>oTay bO—LEERDDHRE. LOXZDOMNHARE. BIYVRAHDERTE
BLUEMEELET,

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

BUDAR vFA 87— RERICKT 50N D CTSU_CFG_DTC_SUPPORT_ENABLE A&E%hIC
HoTWAHIHEHEICIEDTC O#MEAEELET,

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—ILENIZR— b EDHIET I2RENHY £, R— FEIEAEBISIE SmartConfigurator [
K> TSNS R_CTSU_PinSethnit() OFERZHELET,
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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

a2 bAO—LEEERADRA > 2 (&L QE for Capacitive Touch [Z & > THERK)

Return Values

FSP_SUCCESS I RBLELE Y

FSP_ERR_ASSERTION /¥ BIEDEA D EHIEESHATOFEA Y/
FSP_ERR_NOT_OPEN /*Open()DI—NLGLIZa—ILEShELE Y
FSP_ERR_CTSU_SCANNING [ RFH Y

FSP_ERR _CTSU NOT GET DATA /* BiD#ZEFMEL TIVELA ¥/

Properties
rctsu_gehl27A 24 TEESATVET,

Description
COBBIE. VILIIT NIADIBE, 8V FA 23 7 —RAERICKH C=5HBIREZ L CEHAI#6A
LET, 8B ~YTDIHFE. FRIEEZLTH)AFBRKREICLET,
CTSU_CFG_DTC_SUPPORT_ENABLE ME#IZHE>TL\5HE&. DTCHREL LET,
EHRIFERIZ INTCTSUFN Bl YRAAHN\Y RSO SRTEINDZa—ILAAy VEBTEMLET,
HEHIEHEFERBE, 772y b Fa—VJETHR. RVICZOBEBHSEENT & SEHARED LA
e fThnET,

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. HBELEFYFAUE 7 —ABAORIEEGA L -2 TOFEEZRARAAFTT .

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

Parameters
p_ctrl

a2 bAO—LEEERADRA > 2 (&L QE for Capacitive Touch [Z & > THERK)

p_data
FHAMEZ BT /Ny T 7~ADRA 42

Return Values

FSP_SUCCESS I EELFELE Y

FSP_ERR_ASSERTION I* BIBDES 2 EHEESHATOEEA ¥/

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

FSP_ERR _CTSU_SCANNING /[ REFp Y

FSP_ERR _CTSU_INCOMPLETE _TUNING /* #J8iA4 Zt v F35%m %/

FSP_ERR_ABORTED /*ADC FREFL /- T— R IRETIT S—F4L Y/
Properties

r ctsu_gehI27A M2 TEESATUVET,

Description

CoOE#IE. RIEEA L2 TCOFAEEZIEE SN\ Y T 7ICHARABET, FHHE—FICKYRER
Ny IT7HAXNEGYEST, BEBREE—FLERFBE—FTIHERAT S TSH. HEFEE—FTHE
REJYIRBD2BEZRABEL TS,

BEMEE— FTIXEAEZHEMLELA. RTRIMAEZ LIEEICE. RTRIMEZEHLET, 0D
EERFREBNTADC DERELZEELTLASDT, EALTLS ADCREICRILEZ LT,
FhLUSNDIEA L OXFFFF 2L ET,

MEA Ty FRABRNA D DGEIK. ARNET T 5FETOHREI
FSP_ERR_CTSU_INCOMPLETE_TUNING ZiRLFJ, COEZENy T 7ICFHAEEZERMLEEA. %
ATy FRARBIZOVWTIE, 116 EZSHBL TS,

FHAMEE. COBBATE U Y ICOMIE. SHRHE (FUDHSE) . BHFHONEZLI-ELLTY
E R

Example:
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fsp err t err;
uintl 6_t buf [CTSU_CFG_NUM_SELF_ELEMENTS] ;

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

Special Notes:
L
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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
3V FA—LEERADRA >4 (EBE(X QE for Capacitive Touch [Z & > THERK)
p_callback
=Ly VBEEKRS U4
p_context
A—IN\Y IV BEBROSIHKITESRS V2
p_callback_memory
NULL ZERE L T FZ&

Return Values

FSP_SUCCESS I EBLFELE Y

FSP_ERR_ASSERTION /¥ BIBDA O ZHBIEESHATOELA Y

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

rctsu_ge.hI27B k24 TEESNTLET,

Description

COBBIF. FBETI—AY VBEBICEEL-BERERELFET., TIAILMTE, a—LNAv I HE
% ctsu_cfg_t MDA > /\ p_callback DEAKMNERESNTWVNSID T, BEFICHOBEKICERLMEEIC
FRLTIZEL,

Flh, AVTFRIMRA VA BLEREARETT . FHLAEVLEAIEL, p_context [CNULL #EEL TLEE
A

p_callback_memory (& NULL 2% E L T &Ly,

Example:
fsp err t err;

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

Special Notes:
EL
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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

a2 bAO—LEEERADRA > 2 (&L QE for Capacitive Touch [Z & > THERK)

Return Values

FSP_SUCCESS I EHLFELE Y

FSP_ERR_ASSERTION /¥ BIEDEA D EHIEESHATOFEA Y/

FSP_ERR_NOT_OPEN /*Open()DI— LG LIZCT—ILERFELE Y
Properties

rctsu_qgehl27A 24 TEESNTLET,

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:
A
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3.6 R_CTSU_Diagnosis

COB#IE. CTSU DRAREIERZZMTY SHAEERIET 5 APIBEETY .

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

Parameters
p_ctrl

a2 A= LEBEERADRA > 2 (&L QE for Capacitive Touch [Z & > THERK)

Return Values

FSP_SUCCESS /IR TDZILIEZETT/
FSP_ERR_ASSERTION /*BIFAR1 5B Y EFEA*/
FSP_ERR_NOT_OPEN /*Open () FEEUHSTICHOLHSESAET/
FSP_ERR _CTSU _NOT_GET _DATA /*UUFIDR F+ 27— R MBI EEA TL,
*/

FSP_ERR _CTSU _DIAG LDO OVER VOLTAGE /*LDO BEEDZHI-EHKL FL -/
FSP_ERR_CTSU_DIAG_CCO_HIGH /*19.2uA ~D CCO DEZMFIZHK L F L f:o */
FSP_ERR CTSU DIAG _CCO_LOW /*2.4uUA ~D CCO DZMFIZHEH L £ L /=,
FSP_ERR_CTSU_DIAG_SSCG /*SSCG HEDZHIZKMLFL, */
FSP_ERR CTSU DIAG_DAC /X Y Fh 7/ FEDZEIZHEKLEL =0 */
FSP_ERR _CTSU _DIAG_OUTPUT_VOLTAGE /*LDO HiHEFDZEFIZHKHK L F L= */
FSP_ERR_CTSU _DIAG_OVER _VOLTAGE / *i8 a5/— @w@%@ﬁyﬁf CHEMLFEL S */
FSP_ERR_CTSU _DIAG_OVER_CURRENT BETIRLEIEDZHIZERLEL s */

FSP_ERR_CTSU_DIAG_LOAD_RESISTANCE  /*LDO AIEiEHIBEDZRIZEHM L E L0 */
FSP_ERR _CTSU _DIAG_CURRENT_SOURCE  /*B#H®D Y —IBEDZEI-XMLF L, */

FSP_ERR_CTSU_DIAG_SENSCLK_GAIN / *SENSCLK JF## 7 1 > DZHIZHM L F L /=,
*/
FSP_ERR _CTSU_DIAG_SUCLK_GAIN /*SUCLK #7712 DZBIZHEHK L E L =,

FSP_ERR_CTSU_DIAG_CLOCK_RECOVERY /*SUCLK 20w ol /vl BEEDZRIIZEK L F
Lf:o */

Properties
r ctsu_gehI27A M2 TEESATUVET,

Description
CDEE%IE CTSU OREEIBZ 2T e iRt 5 APIEERITY,
R_CTSU_DataGet Bt R Y fEH FSP_SUCCESS D & EZHEUH L TL ZE Ly,

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

a2 bAO—LEEERADRA > 2 (&L QE for Capacitive Touch [Z & > THERK)

Return Values

FSP_SUCCESS I RBLELE Y

FSP_ERR_ASSERTION /¥ BIEDEA D EHIEESHATOFEA Y/

FSP_ERR_NOT_OPEN /*Open()DI—NLGLIZa—ILEShELE Y
Properties

r ctsu_gehI27O K24 TEESATUVET,

Description
COBE#IE. BELEEAYFA U T —RABREFELELET,

Example:
fsp err t err;

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

Special Notes:
A
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3.8 R_CTSU_SpecificDataGet

COBEKIE. BELEEYFA VR T I—ABHROEE LT -2 RO AEERARAAES

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

a2 bAO—LEEERADRA > 2 (&L QE for Capacitive Touch [Z & > THERK)
p_specific_data

T—RFRCIE L= BBEE NS 5/\y T7~DRS U4
specific_data_type

WG 5T — 2

Return Values

FSP_SUCCESS I ELFELE Y

FSP_ERR_ASSERTION I* GIBDES 2 EHEESHATEEA ¥/

FSP_ERR_NOT_OPEN /*Open()DI—/NGELICT—ILEIAFLE Y

FSP_ERR_CTSU_SCANNING [ RFA4

FSP_ERR _CTSU_INCOMPLETE _TUNING /* #J8iA4 Zt v F35%f %/

FSP_ERR _NOT_ENABLED /* CTSU_SPECIFIC_SELECTED FREQ # CTSU1 THEE ¥/
Properties

rctsu_ge.hI27B k24 TEESNTUVET,

Description

specific_data_type IZ CTSU_SPECIFIC_RAW_DATA #:&%E L /=354 . p_specific_data [Z RAW T—4
ERMLET, 113 OV ICOBEDNHERDT—2ERYET,

specific_data_type IZ CTSU_SPECIFIC_CORRECTION_DATA #%7E L1=354&. p_specific_data [Z#H1E
FT—REHMLET. 113 OEUYICOHENHERDT—2ELYFET,

INBIECTSU2 TRF Y RILBETIILTFRRBDOBEZREL-BOT—2E2EMLET,

specific_data_type |Z CTSU_SPECIFIC_SELECTED DATA #3&%E L1-154&. p_specific_data [ZZ%R
THEASIEBAEHROEY by T2EBMLET, CTSU2DAEHTT, FHIZIE. 1BBELIBFBDRAK
BAERSNTLVISEEIX 0X05 ZH&MLET,

Example:
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fsp err t err;
uintl6_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:
L
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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 A= LEBEERADRA > 2 (&L QE for Capacitive Touch [Z & > THERK)
p_insert_data
BT 5T —2DRA U4

Return Values

FSP_SUCCESS REBLELE Y

FSP_ERR_ASSERTION I BIMDIFL P EHIEESATOELA ¥
FSP_ERR_NOT_OPEN /*Open()DI—NLLIZT—ILEhELE Y
FSP_ERR_CTSU_SCANNING / RFE Y

FSP_ERR_CTSU_INCOMPLETE_TUNING /* #J#i4 Zt v FiFEH ¥/

Properties
rctsu_gehl27A 24 TEESNTUVET,

Description

A—H7F) 45— 3T R_CTSU_SpecificDataGet() TERELI=T—2I2/ 4 ARAELEDNEE L
T. TOT—R3EAEHMTHEMT I EEBELTUVET, p_insert_data [CHMT 2T — 2 BEIIDEET
FLRZHRELTLEES W, BER=E— FOIFE(X. p_ctrl->p_self data [(CHELET . HEBFTENIES
[%. p_ctrl->p_mutual_pri_data & & U\ 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 I —ABHOA Ty FLURE (SO) ERELEFT,

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

Parameters
p_ctrl
a2 bO—LEBEERADRA > 2 (BEIL QE for Capacitive Touch (& > THER)

Return Values

FSP_SUCCESS REBLELE Y

FSP_ERR_ASSERTION I BIBDAA D ESIEESATOELA ¥
FSP_ERR_NOT_OPEN /*Open() DI —NAGLIZT—ILEhELE Y/
FSP_ERR_CTSU_SCANNING /RFEAH Y

FSP_ERR_CTSU_INCOMPLETE_TUNING /* #1874 7t v FiFEH ¥/

Properties
rctsu_gehl27A 24 TEESATVET,

Description

COBE#IE. FIEFHRLI-2TOFAEZERALTA 72y FREZITVLET, FHRINTET L-&ICO—
IWLTLESW, COBBZ—ERTILELEABRNETIHETIE
FSP_ERR_CTSU_INCOMPLETE_TUNING #BL &%, # 7t v FRAEBMNET I 5 & FSP_SUCCESS %
RLET, A7y FRBART I HFTHRAEABRBI—ILERYBLTIZEW, 771y FREIZD
WTIE, 114EZSRBL TS,

HEHIENEMDIEE., 77ty MABRETRICR—IXSAVHHEEY 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

COBRIF. BELEZYFA U2 I —RAEBROBHHERZ VOBREMFLES .

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

Parameters
p_ctrl
3V FA—LEERADRA >4 (EBE(X QE for Capacitive Touch [Z & > THERK)
p_button_status
RE VREERMT 5N T7~ADKRA 4

Return Values

FSP_SUCCESS I EHLFELE Y

FSP_ERR_ASSERTION I* GIBDES 2 EHEESHATOEEA ¥/

FSP_ERR_NOT_OPEN /*Open()DI— LG LIZCT—/LERFELE Y

FSP_ERR_CTSU_SCANNING [ RFA

FSP_ERR_INVALID_MODE IEEHES TDE— FITESTT, ¥/
Properties

r_ctsu_ge.h 2B k24 TEESNTUVET,

Description
COBKIE. BFHER VOBREMELET., FHANSETLELRICFVHELET, BRIE64EY b

EvbevITHY., BESINEEVFAUE T —XABHD TSESOIEICHEMSNET,
T2y b Fa—ZUJRTRICOHDTIOBEBAFEINFEE, R VENEERERIBT 5%
EZITVWET,

Example:
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fsp err t err;
uintl6_t buf [CTSU_CFG_NUM_SELF_ELEMENTS] ;

/* Open Touch middleware */
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, btn status);

Special Notes:
C OB CTSU2SL DA IZHIELET .
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WETRC 8%

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

46 WEEF Tty FRABRDEZZEM
12. 19 |APIORYBEZEH

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

35~36

2.00 2021/7/30 - £mENRET
2.01 2021/12/17 3,4 1.1.4 DA 7t v FERARIZARER
5 1.1.6 T JLFEHAIRRE(CTSU2L) ICNBBED
6 1.1.7 >—IL F#EE(CTSU2L)IZ DL\ THAERE
9 1.2.4 BEWMIEE— F(CTSU2L)IZAZEBEE
11 1.4 API 1 E B

12 2.2 7 b = 7EXRIZ DTC {E s Heap size DL &= F#H
15 28 a—KFH 4 XOABIEE

16~19 | 2.9 5|1HDEEREH
30 3.6 R_CTSU_Diagnosis IZAZ&EE

33~34 | 3.8 R_CTSU_SpecifivDataGet & #R1ERK

35~36 | 3.9 R_CTSU_Datalnset % #iR1ERK

2.10 2022/4/20 3 1 EICNBIER
7 1.1.11 MEC #%#&(CTSU2SL) % &0
7 1.1.12 BEIFIEHEE(CTSU2SL) % B

7,89 1.1.13 B EHHEE(CTSU2SL) %N
16 27 VNS ILEOEREICHNFIER
19,20 | 2.9 BIHICHABER
39 3.10 R_CTSU_OffsetTuning % &0
40 3.11 R_CTSU_AutoJudgementDataGet % iEH0

2.20 2022/12/28 3 1 MEEERH
7 1.1.10 BMitkREICIBED

12 121 BCEREET—FORZELEX

14 1.2.4 BEMIEE— F(CTSU2L)IZERE

16 22 VI PO T7DEREZEH

16 23 Y R—FENTWBY—ILFT—FEH
19 28 O—FH A X=E#H

20 29 5|8 EEH

24 210 RYEZEH
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| [ 20 [33R_CTSU_DataGet ZE#i |
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