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

1. BIE

CTSU L a—)LI& Touch €2 a2a—JLAITOD CTSU KSA4/3TY, CTSU EL 2—JLIE Touch = FJL
DIT7LAVYHOLDTIEAZEBELTOWEITN, Aa—H7TU5r—2avhob 79 RATEET,

CTSU & CTSU2L [FHEEISELA H S T=h. FHBIDEE L, AETIL CTSU & CTSU2L [(ETTFED K 51
RELFET,

- CTSU. CTSU2L #k@EmEiE — CTSU
- CTSU O#DEREA — CTSUT
- CTSU2L AH#MEREBA — CTSU2L

1.1 P BE
CTSU EV a— A R— b T 2HEERGUTDESY TT,

1.1.1 QE for Capacitive Touch & M E#

COED2A—NLNEAVITATL—2a VvBREICLYKRALGHERTEHAEZRHLEST, a0 71T L—
L 3 VEXTE(F QE for Capacitive Touch [C& > TEB SN ET,
AVIATL—2avEED—HTHIZVTFA 2 T —RBRIE. AT HinF (LT, TS) OffH
EHEEZFDHBE—FERLET, BHOIVYFA I T —RABRHABELLDEET. ERRNTER
HHAE— FOHMAEOLENFETIELEE0, FOTAITO—ILFBEEEERT 5L ETT,

1.1.2 SRl E T —2 G

ALY 7 b7 FUHEREIRY FY Yy bO—F (RL78IG23 FIL— T EAT 5154
ELCL, RL78/G22 ¥ IL—T%# AT 5154 : ELC) TEEBEINEANEHBAIRY FONWIT MK > THIATE
F9, RUT8G16 FIL—T(F, 41 RV kY oHar bO—SKEFD=O., HEARY FDIEENTEEE
Ao NEBRYFIZIFAE—NL - AT EFERALTLESLY,

FHAILER(L, CTSUARY J 2 FANNES B8, A4 T0LyvHOUNERBEHEELEEA,

SHAIRIZRET D INTCTSUWR & INTCTSURD (ZARESa—ILAMMELET, ChoDUEIZH LT
DTC #AT AL ARETY . RL78/G16 ¥ )L— T1&L DTC kiBH D=6, DTC (XFEATEZTE A,
HBISETEIYIAAHTH S INTCTSUFN QUEMNTET LizE E(Ca—IL\y BERTT TV 5r—a vIT@E
MLET, sHANRT LE=0RENIELETIT ZEHI2, XOFFHAFETICTHAKBRZME LT ESLY,
API| B3t R_CTSU_ScanStart() CEHRIZBETEE T,

API B8# R_CTSU_DataGet() CitBliERZMBTEE T,

1.1.3 + > ICO {1
CTSURY IS IIFtEUHICO D MCU &&E O RIZEITBEERNEHMINNS DEIZHET H1-HH
EARBKERNBELTHNET,

COEDA—NLVEERRARODALE., —RICHELEBICBTLES ., MELETIHERRREE
ALT. EEGEHAEEEZHRT S-OOHERRZARLES . CORERBREZAVNTEON=FTE
IS L THEREZLES,

CTSU2L MEEWHEAANLIGZEX. TSIHFICEKEIN-AEHERZEAL T, THMICHEREEZE
HLET, BERKFOEVNVNIENZEELTEZET, oY ICODEBERY I M LTEHLMHET S
ZENRTEET,

R11AN0484JJ0140 Rev.1.40 Page 3 of 41
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1.1.4 VA 7y AR

CTSURY IS NERA Y FICE>TELRTIERELXZZERELT. EVHICODFAFI v I LUIAIC
INESLSICHEREFZFT Y UoELTE=ODF 71y FERBBREZABLTLET,

CODEDaA—NNEA Ty FERRELXAEN2—F Y MEICHED LS ICEBRAELET, ORI
BEOATOERZHERTHDO T, 2EHEHKED R_CTSU_ScanStart() & R_CTSU_DataGet() hAiHE
TY, ctsu_element_cfg_t DA /N Tso (FFABDOFABRE LTHERAINSO. COENBETITHNIED
BOWEIMTRETITDACENTEET, BE. ZDIEIX QE for Capacitive Touch IZ& > THB EIN-EZE
RALET,

COEEIXO Y D4 TAHIT BT ENTRETT .
FI4ILEDE—4y ME

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

N—t 2 T—UF CCODANFIMRIZCESHELEDTY, 100%IFEHAIE 40960 TF . TIAILEDE—7
MMEIE. 526us (CTSU1) FH7=[& 256us (CTSU2) [ZTY, FHEINMZERET H&. BEREEDLET
BIRENRESNET,

CTSUSNUM & CTSUSDPA ##iaSbtE1=-2—4 vy MEDHI
- CTSU1 (CTSU 4 Awy4=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 Ofi#x&ahEIZk Y., FHBIFFEIEEIELFEFT ., LEDKRT. CTSUPRRTIO
X3 DHREETHY. CSTUPRMODE (2 D#EETT, CTSUPRRATIO $ & U CTSUPRMODE % #t42
ENASEFETLIHEEOFABEBICOVTIHIN—FOz7YZa7ILESBLTLEEL,

-CTSU2 (BE2BEE—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 Y9, STCLK % 0.5MHz IZSRFETEA MBS, LRORETY
R—bENhFEFEA, STCLK % 0.5MHz LISMZERET 25D EHRIBFMICOVWTIEN—FYz73=a 7L
[ZSHELTLESL,

1.1.5 S U5 LX)V RAEREEHA (CTSUM)
CTSUIRIYTZIINIE1 DD KRS A TREEHMTEHRLETS,
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FS4 TRBEBEIEB~ADEREZROD LD T, EARMIZIE QE for Capacitive Touch [Zk > THHES
nr-EZFERALET,

FS4 TRBRBOREAZITFELRERYETS,

CTSU [CAHKEh D PCLK DERKE#. CTSU o 0y V&R Ew F(CTSUCLK)E KU CTSU R—2R
JRAYIHREEY F(CTSUSDPA)TRESNFET, HlZIE. PCLK AS32MHz, CTSUCLK T 1/2 E#i%:&
{R. CTSUSDPA T 16 R E%EEIRT 5L K54 TRKMII05MHz L4 YET, A, CTSUSDPA LTS
BICEETH5ENTEETT,

CTSUR—Z4H Oy HBEEY b
CTSUBIES O v /7 BRE w k 258
PCLK e “Am k547
PCLK/2 : == BE
PCLK/4
64 3/
3 ’_g;g 7 CTSU_CFG_PCLK_DIVISION r_element_cfg @ sdpa

K1 KFS54IJTREBRBERE
EBEDO RS A4 T/NIWRINEIRE, A AREELT, FIATERE#RER—XR LDy S ITLTH
YT R EREBILERE L=/MLRICHEYET, COED 21— ILIZYHIEEICEAE CTIREREZ LET,

CTSUSOFF =0, CTSUSSMOD = 0, CTSUSSCNT =3

1.1.6  TILFERHEHE (CTSU2L)
CTSU2L R 7 T SLIERAE/ A REERT 51=-HI-BK 4 BED K5 TRRYTHATEET,

COEDI—IVIETIHIL b TRIEHRHENTTRED 3BBORRMTEAL, Bont=-3 AKRHKTOHRE
ReF 1 ARBELEEITRECESIUSHRHEL CHAMEZEELET,

Fl-. BECRHTERDOT—2EMETEET, COT—2EFRALTHAD/ A X7 IILANEET ST
ELTAHETT, MEBLET—2ZEDa2—ILONY I F7IZEEREBIETOUCH EVa—I/ILTHET B¢
AIRETY, EMIEX39FL 310EEESEBLTLCESLY,

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

B 2 <IILFREEEEA

Detection

Time

FSA JRAKBHRITOV I TREICE>TRELET, COEDa—IIEIVITATREICKELIZLIR
AREHELT, 3TEEDFSA TRARBEZERELET,

Fo4 JRRBITRAERELAYES,
(fou JEIE#L / CLK/ STCLK) x SUMULTIn/2/SDPA  : n=0,1,2

UTIC foxk BEEM I2MHz D EEIZ RS A4 TREE 2MHz 245 /3 5% EEZRLET ., SDPAXZ v F
AT —REREBICREARETT,
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ravsy LCR4A aAVI4THRE

32MHz foik CTSU_CFG_PCLK_DIVISION

CLK  1div(/1,/2,/4,18) STCLK At 0.5MHz 2% 5 & 5 1=
STCLK E v k= BEIERE
STCLK  64div (12, /4,,, /64 ,,/128) =

0.5MHz = STCLK

SUMULTIn = 64mul (*1, *2,,,"64,,,*256) CTSU_CFG_SUMULTIn
32MHz  2div

16MHz ~ SUCLK
SEHEABORE

SDPA  8div (1, /2, /8,,/256)  element_cfg @ sdpa

3 F3 4 TRARMERRE

117 L —JL Fi%ge (CTSU2L)

CTSU2L RY J xS LVITHFEBFTEDNEMEMZ DONBILDHEE S —IL KT 5012, P—IL KAl
FHELUVEHAFFND FSA TR ERBEDY—IL REEXZH AT HHEEZNBL TLET, T DOHAEE
TECBEHADEEDAFERREETT,

CDED2—NLVEEEIYFAUEZ T —RBRICH L TO—ILRERETEET,

BIZIE. B 4DLSHEBEBRDIGEE. UTITERT LS ITctsu_cfg_ t DA UNEHRELTLESL, &
CTlE, ZOHD A D NIFEBLTWET,

. txvsel = GTSU_TXVSEL_INTERNAL_POWER,

. txvsel2 = CTSU_TXVSEL_MODE,

. md = CTSU_MODE_SELF_MULTI_SCAN,
. posel = CTSU_POSEL_SAME_PULSE,

. ctsuchac0 = OxOF,

. ctsuchtrc0 = 0x08,

B 4 >—)L FEBERA

1.1.8 FHAlT S —@%N
CTSURD JxJ)IFEADNEEZRETHIERT—FRALIRFICHELET,
COED2A—ILIFFAZTEIY AAHMIET, CTSU1 DIFEESIFAT—F2 AL XS M ICOMP1,
ICOMPO, SENSOVF #!)—FL T, a—IN\YIBEHTEMLET ., U—FLERICRT—FRALPRE
Tty bLET. BERBIEI—IL/NY VDB ctsu_callback_args_t M A /3D event #5H L T
G -IAN
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1.1.9 B F 1
FHARREBRBTHT SMETT .
AT 4V TRB YRR ERETEETT .

1.1.10  BMbkae
CTSURY J IS LIZESONEMEIKREDHT 2HEEH>TLET . COBMHKEL. RBEREDEH
TH100 AP FRELET,

ZEAAIL,. CTSU1 & CTSU2L TE#4 Y. CTSU1 AI- 5 F8%E. CTSU2L AIZ 9 B2z iEM
LE 9., 2Wtéged. APl BB ZTUVET CEICE 2 TEITTEET, CIZBEEDORIFE & IXRIZHEIIL
TEFINEFITDOT., BETUNEELZEZIEEIHY EEA.

PHHEEZ BT BIZIL. CTSU_CFG_DIAG_SUPPORT_ENABLE % 1 [CERE L FT .
CTSU1. CTSU2L &£ %12, ADC #ERALFT .

1111 SMS ZfEMA L-B8¥IEE (CTSU2L)

SMS ZEA LT CPU BIMEELIZEHAIN G2 v FHEFETEFS B HHAEETI . CPUA STOP E— k&
SNOOZE E— FDATEET 1=, KEBEENTHATEES,

SAER B ) HEREMN D DTCEEREDHYR—ELET, MBFY T E foxp EBIRLI-2EY b -1
B—=N)L - BAREFERAL TS,

COWEEFERLZVE Y FA 2T —RIZH LT, R_CTSU_SmsSet()Z 31— /L L{=#IC
R_CTSU_ScanStart()TatRIZRAIE L T< 2L, #HA Ty MRBETRICETT S LEHELE
R

CTSURY T S)LHMER b ATEHAIL THREZ ) — K9 5EIZ SMS (£ R_CTSU_DataGet()tH H DAL
BRIy FHEREZLET,

2y FONHETSDEINTSMSE H|YIAHZHAEL T, BEFTHERFEDI—ILANYIEBZEI—ILLT
SMS SHAIRE#RBRLET., TDLEZICTITVy—a vk, BEEEL EHIC R _CTSU_DataGet()#
O—)IT 5 ETEHABREZME TS ENTEET,

AHEEZEALTVWSESRE VAT LOMMNET SMS Z2EATHLIETEEE A,

AHEEEEMICT HICIE, 48~ HTOEHRIERE L CTSU_CFG_DTC_SUPPORT_ENABLE # 1 [25%
EMD CTSU_CFG_SMS_SUPPORT ENABLE Z1[ZRELZEJ ., DTC Y E— FExEZFEAL TS 1=
H, VE—F - TUTICEELTWSEHDTHEEEY FH 00H ETHBHELAHYET, TDI=H.
CTSU_CFG_SMS_TRANSFER_ADDRESS & CTSU_CFG_SMS_CTSUWR_ADDRESS (<[ RAM 815 ®M
FRLAMDTHRI8EY FH O0H £4B7 FLREFRELTLEELY,
CTSU_CFG_SMS_TRANSFER_ADDRESS [CEMN D EH(E 544 /31 bEFRALET,
CTSU_CFG_SMS_CTSUWR_ADDRESS [CEMN 5 ZH(E (4 *element # * TILFEIRBOEH) ZHEH
LET, HlAIE. BEEEE 3R U TIRARBEADHZEIL. 36 /34 FEFALFET,

QE for Capacitive Touch TOF 2 —=2 5 #4751z I1Z1&. CTSU_CFG_SMS_TRANSFER_ADDRESS
[% OXFEF00~0xFC800 LI4t M. CTSU_CFG_SMS_CTSUWR_ADDRESS [ 0xFF200~0xFCB00 L4+
BITEEE LT,

5% RL78/G22 T SMS sHAIEAKIZ#FRAT A 2ES 1 —I/ILOTJA—TY, CTSU2L ™5 DTC #EHAL
THR—FEAZTVET, R— OO HEASNEESEZRAVTCEIYIAAET EZRESIEET, BIVAAES
[C&->TELCZ M) HESHE SMS MIEBARHIRLET,
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cTsuzL |mmmp| DTC |mmmp| Port (mmmp| INTP |mmmp| ELC |mmmp| SMS

B 5RL78/G22 T SMS EHAIRsICERT 2E a2 —/ILO70—

RL78/G22 7' )L—7T SMS R L -BHHIEH R ZT5HEIETROFREEF L TLEELY,
D R—+rOHRE

CTSU_CFG_SMS_EXTRIGGER_PORT IZ/R— L PR A FERE L.
CTSU_CFG_SMS_EXTRIGGER BIT [CL YR A THATHEY FEREL T I, HIZE,
P140 #{# 5 &Z&(&. CTSU_CFG_SMS_EXTRIGGER_PORT [Z P14,
CTSU_CFG_SMS_EXTRIGGER BIT IZ 1 #&E L TL &Ly, Ff=, FHRIBAGRENICERYT 2R — K
EHAREITL., low HAIZREL TS,

@ HEREIY AHDERTE
R—FDIESEANT HNEHEYAHDHZRENDLEIZHYFEFT, CTSU CFG_SMS _ELC_INTP [Z{fEH
THENBENY AHDEBSEZRELTLESL, HIZIE, INTP1 ZERT ZBE1E.
CTSU_CFG_SMS ELC INTPIZ1 %% ELET, £/i=. FHRIBARBIZFERT A5 EHE|YAHEE| YA
AHEFRIIZERE L TL &Ly,

FRODDKR—FEQDONREYAHTHERT HIHFEEHRLTLESLY,

Ff-. AHEEIL RL78/G22 Tld, HERENHBIFITI LAV UL, HERENHEIFX8 I LAV UL
TEETEEEA,

1.1.12 MEC ##: (RL78/G16, RL78/G22)

RL78/G16 & RL78/G22 M CTSU2L RY Jx JILIXEHDEEE#EHR L 1 DDEME L TEHAIT 5 MEC
(Multi Electrode Connection)i#ge > TWWET, COREEIIBECEEET— FOAFEAFETY,

BIZIE3 DDEEEFEAT HHE. BERTEETAL TSI FrRILOFEZ L TENENOEAEZE
/L, AENRKIEIMECEHAIL T3 FYRILEEDLERL 1 FyRILOERAZLT1 DOFHEAMEZRGT 5 &
WS T EMNAIRETY ., MEC FHBIFF ISR L-EBDREN AR SINHIDTIEREL TS,

B 6 <@FEFHAE MEC #AEE A LISt RO AREOLERZERLET ., BT v RILERFICEAT
518, HAKMNECRYET,

Normal Scan
R_CTSU_ScanStart() CHl_ CHZ_ CH3< R_CTSU_DataGet()
Measuring Measuring Measuring .
! ; Time
§Start
Reduction
MEC Scarjl |
R_CTSU_ScanStart() CH1+CH2TCH3 R_CTSU_DataGet()
Measuring .
; Time
'Start Finish
® 6 FEHEEHRI& MEC BreZ 5/ L f-#HRl s IR LB
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RL78 772 ) CTSU £ a1—)JL Software Integration System
MEC #&E1— F&H$I=¢ %I2(E, CTSU_CFG_MULTIPLE_ELECTRODE_CONNECTION_ENABLE
Z1ICERELEY,

MEC #EeZERT 5158(F. AL TSICH L TREDE Y FA U2 T —ABREBRDE v FA 4
TJ1—AEHZERLES . MECEHRIBDZ v FA 2 J 1 —ABRTETREDRENMDELGYET,

ctsu_cfg tMDtsod # 1 [CERET A ETEYFA AT —RBRICH LT MEC #ReZAMTEFE T,
ctsu_cfg_ t M mec_ts #&tfIFT 2 TSHESDWVTAMNICHREL TLEELY,

U—IL F#EE L FFICER I 518 41&. ctsu_cfg_t M mec_shield ts 12— )L FiFFD TSBE S ZHREL
TLEEW, TOZE, P—ILFRFELTHERATESTSIE1D2TY,

ctsu_cfg t @D num_rx [E1[SEREL TLFEELY,

P AER 7 DEBERDBE. UTITTT LS ctsu_cfg tDANEHRELTLESL, T T,
ZFDMD A UNFEELTVET,

.tsod =1,

.mec_ts = 0,
.mec_shield_ts = 3,

.num_rx =1,

B 7 MEC+ > —)U REBRALH
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12 EEE—F

COEDa—IE, CTSU2L RY TSNS S BECRE. HERE., ERFTADOEFRE— FITx
WLTWET, T, BEEMEE—FE L THERRZEHIHIE—FERHBLES,

1.2.1 HE&REE—F

CTSURY J ST TS BEICH>TRIBISHALTT— 228 MLES, HIZE 7TV r—2ay
T TS5, TS8, TS2, TS3, TS6 MIRFTHEAL=LMEFAETH, TS2, TS3, TS5, TS6., TS8 MIREIZEHAIL
TT—2ZBMTHDT, Ny IT7DA Ty Y RIF[2]. [4]. [0]. [1]. [8] ZBRBL T &L,

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

132us 526us _ B6us 526us . 33us 526us 16.5us 526us N
1 1 t r t 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

® 8 BEBEFAIRRE(CTSU1)

[CTSU2L]
120 TS OFBIEIFT 74 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 BCAERAIRA

1.2.2 HEREE—F
HMEREE—FTIE, ZIETS (Rx) &FEETS (Tx) OEICHKLET HHERELZHALFET, TOf-
H.2D2ULDTS ZREELETY,

CTSURY JIIIIE, BESN=Rx & TXDETOHEAEHEEFALET ., HIXIX, TS10, TSI A
Rx, TS2, TS7. TS4 M Tx DBE. LTOHAEHEDIBIZFRLTT—2ZHBMLET,

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

BEEICREL TWAHEEREZETETS=H. CTSURD JxJ)LIFREI—EMIZx LT 2 BOET:AI0E
#LET, FOLH, 1 DOEBORIBERIZT 74/ FREDHTE. $1152us T,

1[EB (Primary) & 2EE (Secondary) T/MILAHBAERAS Y F RFX v\ 2DMBAEFRERIESET
SHEIL, 2 MBEAES 1 MBEHAENDENZ2RHZETHEREELZBIENTEET, COEYD 21—
WEESHEZETIC2EDAEEZHEALET,

[CTSU1]

R11AN0484JJ0140 Rev.1.40 Page 10 of 41
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120D TS OEFBIFMIET 74 FREDHE. REFHRM+$526us D 2 T,

[CTSUZ]
Primary ~ Secondary Primary Secondary Primary Secondary
EIZEl
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 HEREFT AR

1.2.3 EREtAE—F
BiREHBE— FTIE, TSIHFICANSINSBBNGEERESRLET .
HBlET—ABRMODIEIXBECEELRETI .

AL YF F‘#‘\"/\”/’ﬂ§JJ1’E’CI¢EL‘0)’CE‘|UE'IIEI§5U¢1 EIC% 516, 120 TS OFFABEIET 74~
HREDIGE. $#1256us TY, BRETAE— FTRMUOE—FEIYRVWREFLHEANADEL LD, SST

ZB3ICRELTLET,

1st
“—>
256uUs 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 EiRETRIRR

1.2.4 BEHEE—F
CTSU2L MDEEMETE— FTIE, TSHFICEE SN -NEEREZFEALT. THNICHERKEEFL
F9., CAIZIE3EBEOLENAHYET, M 12081405 Fr—rESBLTLEIL,

1. HEREROFEZLET, 12EOFATT Y MIBYET,
2. SMERIEHIC TSCAP BEZML =L EDERZER L T, BEEERFEOENVNIERZEELE L=
EFREBEERLET, 1OFBIN1 2y FET LEROFBITETLET,

3. NEEHIZA 7y FEREHRLTADC TEEZEHBITAZETRTIRIM LR A ZHEBL, REE
EEMODEBEERY I MIHELET, 2#AEAIETLI-EESICETTIHIDOEKEI VI TRETEE
¥,
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Measurement
le Period N
Normal Normal Normal Normal Normal
] ] Lt Measuremem‘ L Lt Measuremem‘
1%2us b
approx.
Update coefficient Update coefficient

Adjust RTRIM
Number of times
CTSU_CFG_TEMP_CORRECTION_TIME

B 12 BERERNS2ASTFv—F

1.2.5 ZHE—FK
ZWHE—FIE., COZHBEEZE > THRALRNESHIEZERAX Y VT H5E—FTY,
SHMIZONTIE. 1110 IEESBLTLFE AL,
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1.3  ERIEaAz2Y

1TA2ETHBALEZEY., AV I I z7 M) AFEREFARV M)V A—F (ELCL) THE
SNENBARD FOVTAMNCE > THIBTEET,

—MRUBERAEE. FAIXERAVTEHMICEFRILES . 24 ORI T N TOFR & REMEDEH
METTEDLIITHRELTLEE W, FBBRMEEZ Y FA 27— RABHEARE—FIZE>TERY
T 12FEBRL TS,

VIO FTRIAENBEYHIZIE, BPNERTEIAIVITDEENHYET,

Y7 hx7 FJHIER CTSU_ScanStart() TR v FA V2 7z —RERICHT 2R EE L THLRED
STy RTEIDT, FAIARY CRENCETOBENFREELETT, 12, THIEFHAEFRICLEART
FEEITINSVDT, BERESUVITNBERELBDY I LI T R HEHRELET,

NER)AHE, COLTHREEEZHBRTELRVLSBEECEEEENTOEENVERIGEICHEL
BYFET, B ATERDREYFA R T —IABREOEEIE. —DODFHAINTET LI-EEIC
R_CTSU_ScanStart() CHIDZ v FA 22 T —REBREDHREE L TLEELY,

14 APIBZE

REDI—IICELUTOBEBNEFENET,

ok

FiBA

R_CTSU_Open()

BELESAYFA U2 7 —ABREZOEELELES,

R_CTSU_StartScan()

BELEEYFAUR D —REROFTAZHBLET,

R_CTSU_DataGet()

HBELEEYFA LRI —ABROETOFAEZRIFLES.

R_CTSU_CallbackSet()

BELEIYFA U I —RABROI—IN\YIEREFHRELET,

R_CTSU_SmsSet()

BELEE2YFA U2 T7—RIILTSMS Z2EAL-BEHIEHIT
B-ODHEEELET

R_CTSU_Close()

BELEEYFA U T —RABRERTLET,

R_CTSU_Diagnosis()

PHERTLES,

R_CTSU_StartStop()

BELEZAYFA U2 T —REROHAZEELLET,

R_CTSU_SpecificDataGet()

BWELEEYFA 27— RIBHOEE LT —2ER D RIEZL S
HRAHES

R_CTSU_Datalnsert()

BELET—2ZEELEEYFA U2 T —RAEROAIENY 77
[CH#MLET,

R_CTSU_OffsetTuning

BELEEYFAUVERII—RBHEDAT7EY FLERX4E (SO) #HRE
LEJS
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2. API1E#R
RED2—)LIE, TEROFHTHEZHEELTLET,

21 N—FDIT7DOER
CEAIZHES MCUDNLUTOMEZ Y R— L TWSIRELHY FT,
® CTSU
e CTSU2L

2.2 VI LI TDEXR

CORFANFUTOED 2 —ILICEREFELTLET,
® HR—KHHR—bt/Xy4s— (r_bsp)v1.50 LA

AV T4 L= a VR EICESTUTOED a—IILIZHIKELET,
® 11— KARL DTC v1.00 LLR&

HERER IV FEUOVHARXIEY-ILOFEREEELTVET,
® QE for Capacitive Touch V3.3.0 LA&

2.3 HR— b TWDY—ILFI—>
RKEDSA—IIELUTIZRTY—ILFz—2 CTEHEERZTHo>TULET,
® Renesas CC-RL Toolchain v1.12.00
® |AR Embedded Workbench for Renesas RL78 v4.21.3
® LLVM for Renesas RL78 v10.0.202209

24  HIREIE

COA—FKRIFVIV S RTIERAEL, BEHORBEAEOI—ILEZHRELET,
RL78/G16 V' JL— 7T LLVM a v/ A S ZERT 5B48. 7O MEREIZLLT® CPU Options [
FIvIEAMNTELLDENHYET, TOP Y MeFED., Oz O TAONTFAHLERET S

ENTEZET,
® oo 8 70/(7 1 lum_Project o x ‘
= w
Yy-2
v C/Co+ ENF

Y-NFI4Y TF15 Configuration: HardwareDebug [P2717] WHROED
CILFES
0¥
=g ® V-l e Toolkhain &) Device| # ELF-2757 ENFRRS o KAFY=-S=Y= @ I5--K-¥%
BE

CICe+ —H CPU Type S2-core

Renesas QF | & Disable mutpiication code generation (-mdisable-mda) |

EN5 Make the double data type be 64 bi it-doubles)

o 'L::xj - Make variables and pointers without space qualifiers far (-mf

2 <30 RN > ®TE s
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2.5 ANYETFAL)

FTARTHOAPIREUH LEFRASNSD A V2 T —RAEEE “r_ctsu_api.h” IZERE SN TLET,
EINRZEDERT T avlE “r_ctsu_config.h” TERLET,

26 BHE

ZORSA/NILANSICI9 ZFERALTVET, ChdDES stdinth TEESATLET .
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2.7 aAVNLIILEDETE

AEDa2—ILDAV T4 FXa2L—2a3vFdToavEENATLavEBELUVREEICET S5HHE. T

RIZRLET,

r_ctsu_configh®a> 74 XalL—avrtroay

CTSU_CFG_PARAM_CHECKING_ENABLE
KT 74 MEIE
“BSP_CFG_PARAM_CHECKING_ENABLE”

NSA—BF vy NBEI—FIZEHINERTEZET,

“0" HERTBE. NSA—AFF Ty I NBEI—FHLHEET
E5z, a—FHA XHEIETEET,

“0" DEFEE. NFTA—AFzy I NBFEI—FIMLEKBLET,
“1" DFE. NTA—FFzy I NEBEI1—FIZEHET,
“BSP_CFG_PARAM_CHECKING_ENABLE” ®i%4&. BSP T®
BREICEKELET,

CTSU_CFG_DTC_SUPPORT_ENABLE
X F74)L MEIE “0”7

1%H/ETHETCTSU2L D CTSUWR EIYAHE LT
CTSURD Z| Y AHMIBIZA A4 > TOE v TIEAE < DTC ZERAL
E3 I

FEEE:

DTC N7 FUr— a v OMDGEFRTERIATLSIEE. 20
FSANDERLEHEET HAEEELHY ET,

CTSU_CFG_DTC_USE_SC
X T4 MEF ‘07

DTC %#{#H$ 51BA(Z. Smart Configurator ® DTC Sk EZFEHAT
ENESIHERIRLET,
“0” MIHE. CTSUED 21— I)LRETHODTCHREZHERALET,
“1” M1F4&. Smart Configurator TMH DTC SXEZFALET,
RL78/G23 ¥')L— T DTC SR E%EMA T 5HEE. CTSUWR % 22
#. CTSURD £ 23 EICEIYHTT, /—<ILE—F,. 16EY F
EEFERELTLIESLY,
RL78/G22 ' )L— T DTC % E#EMAT 5154E. CTSUWR % 21
Z. CTSURD # 22 HICEIYHTT, /—TILE—F, 16EY +
g5k, DTC R—X 7 KL RIZ 0xFFB00 #&/E L TL &Ly,

CTSU_CFG_SMS_SUPPORT_ENABLE
¥ T4 MEK “07

SMS #EMA L -BBHIEADOHEEEZ TN T 2MERLET,

CTSU_CFG_SMS_TRANSFER_ADDRESS
X F 74U MEIZ “OxFF800”

DTC Y E— MEETHERI B UE—F - ZTUT7DF7RKLREZET
T, 1T MNEESEBELTLESL,

CTSU_CFG_SMS_CTSUWR_ADDRESS
¥ T 74U MEIX “OxFFB00”

DTC Y E— FMEETHERATHVE—+ - TYTDT7 FLARKET
¥, 1TIMEZSRLTILESL,

CTSU_CFG_INTCTSUWR_PRIORITY_LEVEL
X FIA4I MMERF “27

CTSUWR E|YRAHDEEEL AR (DTC #FAT B85 HLE)
ERELET, &BHEIEFT0(E) -3 (1K) ITHYVET,

CTSU_CFG_INTCTSURD_PRIORITY_LEVEL
X T4 MEIE “27

CTSURD Z|YAHDEEEL AL (DTC 2FERAT HIEELLE)
EERELET, &#EITO0(F)-3 () THEYFET,

CTSU_CFG_INTCTSUFN_PRIORITY_LEVEL
¥ T4 MBEIF “27

CTSUFN ZEIYAHDEBEELANILEERELET . &HHEIFO0(F)-3
(IE) 122 YFET,

CTSU _CFG_SMS_EXTRIGGER_PORT
X TIAILMEX “P14”

SMS #FUH T =OHAR—FERELFT ., SEHEETHHR—F
ELTHETESBPO~P7,P12~P14 LY ET,

CTSU_CFG_SMS_EXTRIGGER_BIT
X TIAILMEIX ‘17

SMS ZHFUH T =OHAR—FDEY FT v TEHRELFET .

CTSU_CFG_SMS_ELC_INTP
¥ TIH4ILMEE “17

SMS £ UH T =BV AHANKENESEZRELFT ., HEH
Fo~7EBYES,

A,

UTDaYI7450b—2aviE, 39FA 02T —RBRIZIE CI2RE L4526, Smart Configurator TIXERE L F

QE for Capacitive Touch ZERT 5 LH[EINET ., TOHEA. FAP Y M QE_TOUCH_CONFIGURATION HVE
&N, r_ctsu_config.h DERFEMIZGY. K YIZ ge_touch_define.h [CEZENFET .
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CTSU_CFG_NUM_SELF_ELEMENTS

BOCAE. BRstH. EEREDSH TSHERELEFT,

CTSU_CFG_NUM_MUTUAL_ELEMENTS

HEREDAH Y MV I ARERELFT,

CTSU_CFG_LOW_VOLTAGE_MODE

Low Voltage E— FZHFHIZT H5MERLEFT, CDED
CTSUCRAL L XA M ATUNEO Ew MIEREShFET,

CTSU_CFG_PCLK_DIVISION

PCLK DR REERZHRELET ., COEHANCTSUCRAL LS4 M
CLK Ew FZERESIhFET,

CTSU_CFG_TSCAP_PORT TSCAP in FEEELET,
Bl Z X, P30 Mi54H 0x0300 £/ ELET,
CTSU_CFG_VCC_MV VCCDEREEHELFET,

BIZ L. 5.00V DI5HE 5000 ZHRELET,

CTSU_CFG_NUM_SUMULT]

RVTFRERBABOBERELFT,

CTSU_CFG_SUMULTIO

TILFERHEBO 1 DEDEBBOBEREZRELET,
Ox3F A\ HEEETY .

CTSU_CFG_SUMULTH

TILFRRHEED 2 DOENARBDERBEERELET .
0x36 AMEEETY,

CTSU_CFG_SUMULTI2

TILFREIEHETRID 3 DEDRARBDOEEERERELET,
0x48 MHERIETT,

CTSU_CFG_TEMP_CORRECTION_SUPPORT

BEMEZADICTLEIMRIRLET,

CTSU_CFG_TEMP_CORRECTION_TS

mEMERFOBESERELFTFI,

CTSU_CFG_TEMP_CORRECTION_TIME

BERENHERMEHFRMRERELEY, BREREET— FTO
BM1I3EZ1EY FELT, Aty FRITBICEH T HHOEHE
BRELET,

CTSU_CFG_CALIB_RTRIM_SUPPORT

BEMED RTRIMBIEZEMICTIMEIRLET,
AEFEEEM-LTEET BIZIE. ADCOBRENNBELLY E
?-O

CTSU_CFG_DIAG_SUPPORT_ENABLE

DEREEEAMNCT HINBERLET,
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2.8 a—FKFH A4 X

ROM (A—FHIUEH) £ RAM(F/O—NIILT—42) DY A XL, EILFED 2.7 a2/ 1 JLEDER
Bl DAV I4Fab—2avAToavIick-2TRFEYET, BELEIX. 23 R—FtIhTWS
Y—ILFT—2] DCC-RLDC A/IRASTAVNA NI T avhT I+ FENDSEETT, 3—F
HAXEC a4 SDNN—2a3opavnd LA ToavIckYERY £,

FIUG— 30T LAY ROEIZES>TIERAM YA XEA—/N—F Ba8EMENHY £9, §FIC
RL78/G16 4" )IL—71&Z RAM M 2KB D= T3 EC F &Ly,

[CTSU1]

ROM. RAM ®a—FH4 X

BEEZE1ILAYVE

ROM: 3400 /31 k
RAM: 146 /341 +

CTSU_CFG_PARAM_CHECKING_ENABLE 0
CTSU_CFG_DTC_SUPPORT_ENABLE 0

ROM, RAM ®a— F4 4 X

BE—FEI LAY MEMTOEMS

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

REVIBERETaAY I« L—YavtrFoavER

ROM. RAM ®a—FH#4( X

CTSU_CFG_PARAM_CHECKING_ENABLE 0
CTSU_CFG_DTC_SUPPORT_ENABLE 0

ROM: 7008bytes

RAM: 290bytes

CTSU_CFG_PARAM_CHECKING_ENABLE 0, CTSU_CFG_DTC_SUPPORT_ENABLE 0

ROM. RAM ®a—FH#4( X

BE—FEILAY MEBIMTOEMS

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

element num element 1 element

ROM 7008 bytes +19 bytes 7312 bytes +17 bytes

RAM 290 bytes +34 bytes 306 bytes +50 bytes
29 BI%

APl BB THIBERS I UNBEERLET, APl BB THERTE/1\FA—2DZ (X, FIZ
BTEELTVWET, ChIEEF v I ETL. T5—%2BLSEE2LHTT,
INLDBERDINERE, TOLEA4TEEL EHITr ctsu_apih ICERSNTLET,

BYFAUATI—AEEOIY FA—)LEBERTT, 7TV r—a oo DBREFFETT,
QE for Capacitive Touch Z#RT 5 & T, FVFA U2 7z —RERKIZIG C-EHD
ge_touch_config.c [CHAINBZDT, CHED2—I/ILD APIDE—FIFIZHKELTLESLY,

typedef struct st_ctsu_instance_ctrl

R11AN0484JJ0140 Rev.1.40
2023.06.14
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{

uint32_t open; ///< Whether or not driver is open

volatile ctsu_state_t state; ///< GTSU run state

ctsu_md_t md; ///< GTSU Measurement Mode Select (copy from cfg)
ctsu_tuning_t tuning; ///< CTSU Initial offset tuning status

uint16_t num_e lements; ///< Number of elements to scan

uint16_t wr_index; ///< Word index into ctsuwr register array

uint16_t rd_index; ///< Word index into scan data buffer.

uint8_t * p_element_complete_flag; ///< Pointer to complete flag of each element

g_ctsu_element_complete flag[] is set by Open API

#if (BSP_FEATURE_CTSU_VERSION == 2)
uint8_t * p_frequency_complete_flag;

#endif

int32_t * p_tuning_diff;

g_ctsu_tuning_diff[] is set by Open API.

///< 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

uint16_t average; ///< GTSU Moving average counter

uint16_t num_moving_average; ///< Copy from config by Open API.

uint8_t ctsucrt; ///< Copy from (atunel << 3, md << 6) by Open API. CLK, ATUNEO, CSW
and PON is set by HAL driver.

ctsu_ctsuwr_t * p_ctsuwr; ///< GTSUWR write register value. g_ctsu_ctsuwr[] is set by Open API.

ctsu_self_buf_t * p_self_raw; ///< Pointer to Self raw data. g_ctsu_self_raw[] is set by Open API.

uint16_t * p_self_corr; ///< Pointer to Self correction data. g_ctsu_self_corr[] is set by
Open API.

ctsu_data_t * p_self_data; ///< Pointer to Self moving average data. g_ctsu_self_data[] is set
by Open API.

ctsu_mutual_buf_t * p_mutual _raw; ///< Pointer to Mutual raw data. g_ctsu_mutual_raw[] is set by Open
API.

uint16_t * p_mutual_pri_corr; ///< Pointer to Mutual primary correction data
g_ctsu_mutual_pri_corr[] is set by Open API.

uint16_t * p_mutual_snd_corr; ///< Pointer to Mutual secondary correction data
g_ctsu_mutual_snd_corr[] is set by Open API.

ctsu_data_t * p_mutual_pri_data; ///< Pointer to Mutual primary moving average data
g_ctsu_mutual_pri_data[] is set by Open API.

ctsu_data_t * p_mutual_snd_data; ///< Pointer to Mutual secondary moving average data

g_ctsu_mutual_snd_data[]

ctsu_correction_info_t * p_correction_info;

is set by Open API. g ctsu_mutual_snd_data[] is set by Open API.
///< Pointer to correction info

ctsu_txvsel_t txvsel; ///< CTSU Transmission Power Supply Select
ctsu_txvsel2_t txvsel2; ///< CTSU Transmission Power Supply Select 2 (CTSU2 Only)
uint8_t ctsuchacO; ///< TS00-TSO7 enable mask
uint8_t ctsuchact; ///< TS08-TS15 enable mask
uint8_t ctsuchac?; ///< TS16-TS23 enable mask
uint8_t ctsuchac3; ///< TS24-TS31 enable mask
uint8_t ctsuchac4; ///< T832-TS39 enable mask
uint8_t ctsuchtrc0; ///< TS00-TSO7 mutual-tx mask
uint8_t ctsuchtret; ///< TS08-TS15 mutual-tx mask
uint8_t ctsuchtre?; ///< T816-TS23 mutual-tx mask
uint8_t ctsuchtre3; ///< T824-TS31 mutual-tx mask
uint8_t ctsuchtrcd4; ///< T832-TS39 mutual-tx mask
uint16_t self_elem_index; ///< Self element index
uint16_t mutual_elem_index; ///< Mutual element index
uint16_t ctsu_elem_index; ///< GTSU element index
#if (BSP_FEATURE_CTSU_VERSION == 2)

uint8_t * p_selected_freq_self;
uint8_t * p_selected_freq mutual;

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

#tendif

#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)
ctsu_range_t range;
uint8_t ctsucr2;
LOAD is set by HAL driver.
uint8_t sms;

#if (CTSU_CFG_DIAG_SUPPORT_ENABLE == 1)

ctsu_diag_info_t
#endif

* p_diag_info;

///< pointer to diagnosis info

///< According to atunel2
///< Copy from (posel, atunel, md) by Open API.

(20uA : 0, 40uA : 1, 80uA @ 2, 160uA @ 3)

FCMODE and SDPSEL and

///< Whether or not SMS use

///< pointer to diagnosis info

R11AN0484JJ0140 Rev.1.40

2023.06.14

RENESAS

Page 19 of 41



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

#tendif
ctsu_cfg_t const * p_ctsu_cfg: ///< Pointer to initial configurations
void (¢ p_callback) (ctsu_callback_args_t *); ///< Callback provided when a GTSUFN 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_ctr|_t;

BYFA BT I—RAERDIAL T4 L—2 3 VEREDHEERTT,
QE for Capacitive Touch ##H3 252 & T, 2V FA U2 T —RERICIE LEEHE K UHHARTEE
MY ge_touch_config.c ICHASNBD T, R_ CTSU Open()DEZSIMICHREL TL &Y,

typedef struct st_ctsu_cfg
{

ctsu_cap_t cap; ///< GTSU Scan Start Trigger Select
ctsu_txvsel_t txvsel; ///< CTSU Transmission Power Supply Select
ctsu_txvsel2_t txvsel2; ///< CTSU Transmission Power Supply Select 2 (CTSU2 Only)
ctsu_atunel_t atunel; ///< CTSU 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-TSO07 enable mask
uint8_t ctsuchact; ///< TS08-TS15 enable mask
uint8_t ctsuchac?2; ///< TS16-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 ctsuchtre2; ///< T816-TS23 mutual-tx mask
uint8_t ctsuchtre3; ///< T824-TS31 mutual-tx mask
uint8_t ctsuchtred; ///< T832-T839 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 (* p_callback) (ctsu_cal Iback_args_t * p_args):. ///< Callback provided when CTSUFN ISR occurs
void const * p_context; ///< User defined context passed into cal Iback 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;

LEBERTHERALTLSIIERERLET,

/*x GTSU Events for callback function %/

typedef enum e_ctsu_event

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

} ctsu_event_t;

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

R11AN0484JJ0140 Rev.1.40 Page 20 of 41
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{
CTSU_CAP_SOFTWARE
CTSU_CAP_EXTERNAL
} ctsu_cap_t;

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

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

/%% CTSU Transmission Power Supply Select 2 (CTSU2 Only) */
typedef enum e_ctsu_txvsel2
{
CTSU_TXVSEL_MODE
GTSU_TXVSEL_VCG_PRIVATE,
} ctsu_txvsel2_t;

///< Follow TXVSEL setting
///< GG 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)

/#% CTSU Power Supply Capacity Adjustment (CTSU2 Only) x/
typedef enum e_ctsu_atunel2
{
CTSU_ATUNE12_80UA
CTSU_ATUNE12_40UA
GTSU_ATUNE12_20UA
CTSU_ATUNE12_160UA
} ctsu_atunel2_t;

///< High-current output (80uA)

///< Normal output (40uA)

///< Low-current output (20uA)

///< Very high-current output (160uA)

/#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_CORREGTION_SCAN
} ctsu_md_t;

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

7 ///< Correction scan mode

[ A TR
—_ O W —

/#x GTSU Non-Measured Channel Output Select (CTSU2 Only) */

typedef enum e_ctsu_posel

{
CTSU_POSEL_LOW_GPIO, ///< Output low through GPIO
CTSU_POSEL_HI_Z, ///< Hi-Z

CTSU_POSEL_LOwW, ///< Output low through the power setting by the TXVSEL[1:0] bits

CTSU_POSEL_SAME_PULSE

by the TXVSEL[1:0] bits

} ctsu_posel_t;

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

{

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

CTSU_SSDIV_2000, ///< 2.00 <= Base clock frequency (MHz) < 4.00
CTSU_SSDIV_1330, ///< 1.33 <= Base clock frequency (MHz) < 2.00
CTSU_SSDIV_1000, ///< 1.00 <= Base clock frequency (MHz) < 1.33
CTSU_SSDIV_0800, ///< 0.80 <= Base clock frequency (MHz) < 1.00
CTSU_SSDIV_0670, ///< 0.67 <= Base clock frequency (MHz) < 0.80
CTSU_SSDIV_0570, ///< 0.57 <= Base clock frequency (MHz) < 0.67
CTSU_SSDIV_0500, ///< 0.50 <= Base clock frequency (MHz) < 0.57
CTSU_SSDIV_0440, ///< 0.44 <= Base clock frequency (MHz) < 0.50
CTSU_SSDIV_0400, ///< 0.40 <= Base clock frequency (MHz) < 0.44
CTSU_SSDIV_0360, ///< 0.36 <= Base clock frequency (MHz) < 0.40
CTSU_SSDIV_0330, ///< 0.33 <= Base clock frequency (MHz) < 0.36

///< Same phase pulse output as transmission channel through the power setting

R11AN0484JJ0140 Rev.1.40
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CTSU_SSDIV_0310, ///< 0.31 <= Base clock frequency (MHz) < 0.33
GTSU_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;

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

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

} ctsu_cal Iback_args_t;

/%% Element Configuration */
typedef struct st_ctsu_element

{

ctsu_ssdiv_t ssdiv; ///< GTSU Spectrum Diffusion Frequency Division Setting (CTSU Only)
uint16_t S0, ///< CTSU Sensor Offset Adjustment

uint8_t snum; ///< GTSU Measurement Count Setting

uint8_t sdpa; ///< CTSU Base Glock Setting

} ctsu_element_cfg_t;

210 RYIE

APIBABORYEZRLET, COFER(E, APIBEO IO 44 TEE L & 31 fsp_common_api.h
TRHEIhTLWET,

/*x Common error codes */
typedef enum e_fsp_err

{
FSP_SUCCESS = 0,

FSP_ERR_ASSERTION =1, ///< A critical assertion has failed
FSP_ERR_INVALID_POINTER =2, ///< Pointer points to invalid memory location
FSP_ERR_INVALID_ARGUMENT =3, ///< Invalid input parameter

FSP_ERR_INVALID_CHANNEL =4, ///< Selected channel does not exist
FSP_ERR_INVALID_MODE =5, ///< Unsupported or incorrect mode

FSP_ERR_UNSUPPORTED =6, ///< Selected mode not supported by this API
FSP_ERR_NOT_OPEN =7, ///< Requested channel is not configured or API not open
FSP_ERR_ABORTED =18, ///< An operation was aborted

/* Start of GCTSU Driver specific */

FSP_ERR_GTSU_SCANNING = 6000, ///< Scanning.
FSP_ERR_CTSU_NOT_GET_DATA = 6001, ///< Not processed previous scan data.
FSP_ERR_CTSU_INCOMPLETE_TUNING = 6002, ///< Incomplete initial offset tuning.
FSP_ERR_CTSU_DIAG_NOT_YET = 6003, ///< Diagnosis of data collected no yet.
FSP_ERR_CTSU_DIAG_LDO_OVER_VOLTAGE = 6004, ///< Diagnosis of LDO over voltage failed.
FSP_ERR_GTSU_DIAG_CCO_HIGH = 6005, ///< Diagnosis of GCO into 19.2uA failed.
FSP_ERR_CTSU_DIAG_CCO_LOW = 6006, ///< Diagnosis of CCO into 2.4uA failed.
FSP_ERR_CTSU_DIAG_SSCG = 6007, ///< Diagnosis of SSCG frequency failed.
FSP_ERR_CTSU_DIAG_DAC = 6008, ///< Diagnosis of non-touch count value failed.
FSP_ERR_CTSU_DIAG_OUTPUT_VOLTAGE = 6009, ///< Diagnosis of LDO output voltage failed.
FSP_ERR_CTSU_DIAG_OVER_VOLTAGE = 6010, ///< Diagnosis of over voltage detection circuit failed.
FSP_ERR_CTSU_DIAG_OVER_CURRENT = 6011, ///< Diagnosis of over current detection circuit failed.
FSP_ERR_CTSU_DIAG_LOAD_RESISTANCE = 6012, ///< Diagnosis of LDO internal resistance value failed.
FSP_ERR_CTSU_DIAG_CURRENT_SOURCE = 6013, ///< Diagnosis of Current source value failed.
FSP_ERR_CTSU_DIAG_SENSCLK_GAIN = 6014, ///< Diagnosis of SENSCLK frequency gain failed.
FSP_ERR_CTSU_DIAG_SUCLK_GAIN = 6015, ///< Diagnosis of SUCLK frequency gain failed.
FSP_ERR_CTSU_DIAG_CLOCK_RECOVERY = 6016, ///< Diagnosis of SUCLK clock recovery function failed.
FSP_ERR_CTSU_DIAG_CFC_GAIN = 6017, ///< Diagnosis of CFC oscillator gain failed.
} fsp_err_t;
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3. API %

3.1 R=CTSU=Open

COBEKIE. KED1—LOMNELZET HERTT, CORBRBIIMMD APIBEREFERT HATICEITT 5
ENBYET, FVFAUE T —RBITEITLTLEEL,

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 (EEIL QE for Capacitive Touch [Z & > THERK)

Return Values

FSP_SUCCESS I REBLELE Y
FSP_ERR_ASSERTION /¥ BIEDEA D EHIEESATOFEA Y/
FSP_ERR_ALREADY_OPEN /*Close() DI —/L7% L= Open() VI —/LSEhELS ¥

FSP_ERR_INVALID_ARGUMENT /* 32715 L—232D/N5 A —ZHBFETT ¥/

Properties
rctsu_api.h I27A b2 A4 TEESNTULET,

Description

COBBIE. Bl p cfgIC>TaY bA—LEBERDIEEE. LRI DMNHARE. BIVAHDETE
BLUBEMEELET,

Frz. RIDEIYFA AT —RABRIZHT H2NEBOLEFI2IE, HERBOERLEEZETLET, &
DMIB(Z(TH 120ms EHEELET,

BN YFA BTz —RERICHHT H0EMND CTSU_CFG_USE_DTC WNEMMICHE > TWBIFAICIE
DTC o#M#tELET,

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—ILENIZAR— b ENHET I2RELNHY £, R— ~HIHAERIEkIE SmartConfigurator [
K> TSN S R_CTSU_PinSethnit() OFERZHELET,
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3.2 R=CTSU=ScanStart

COBEKIE. BELEEYFA 27— ABHROAZRIRLET,

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 REBLELE Y

FSP_ERR_ASSERTION I BIBDAA D ESIEESATOELA ¥
FSP_ERR_NOT_OPEN /*Open()DIA—NLLIZa—ILEhELE Y
FSP_ERR_CTSU_SCANNING /RFEE Y

FSP_ERR_CTSU _NOT _GET DATA /* BiD#ZEFMEL TIVELA ¥/

Properties
rctsu_apih 270 k24 TEEShTWET,

Description

COBBIE. VILITT NIADIBE, 8V FA 23 7 —RAERICKH C=5HBIREZ L CEHAIZ60A
LET, 8B RYTDIHFE. FRIEEZL TR AFBRKEICLET,

CTSU_CFG_USE_DTC ME#MIZHE>TL\SHBE, DTCHRELLET,

EHRIFERIZ INTCTSUFN Bl YRAAHN\Y RSO SRTEINDZa— LAy VEBTEMLET,

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:
A
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3.3 R_CTSU=DataGet

COBBIE. HBELEZYTFAUE 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
FHAEZEARIT DNy T 7 ~ADRA U3

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 Z ¥ v FiFEH ¥/

Properties
rctsu_apih 270 k24 TEESNTVET,

Description

ZOBEHIE. BIEFA L2 TOHAEEIEESNLNY T 7ICHEARAAFET, FHHE—FIZKYRER
Ny IT7HAXNELGYES, BEBEE— FELERFRE—FTEERT S TS, HEFEE—FTHE
Rr)YIRBD2EEAELTLEIN, SHRHELZA TICLTWLBIBEIF. ThThEbIC
CTSU_CFG_NUM_SUMULTI OfEH A EAEL T LY,

BEWEE—FTEIFIMEZEMLELEA. RTRIMBERZ L5EICIE,. RTRIMEZEHLET, 20
EERFREMNTADC DERELZEELTLAHDT, EALTLS ADC REICRILEZ LTI,
FhLUSNDIZA L OXFFFF 2L E T,

ML Tty AL U DHEE, ARNTET T 5F TOHEIL FSP_ERR_INCOMPLETE_TUNING
EFRLET, COLEFENYT7ICHABEZEMLERA, DA Ty FRRICOWTIE. 116 EZS
BLTLESL,

FHAER. COBEBRNTEU Y ICOMIE. ZHRHE (FoDHE) | BEFHONEL LI-ELLY
E3 I

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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34 R=CTSU=CaIIbackSet

COEKIE. FRETI Ay IBERICEELERERELET.

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—LBERADRA > 2 (&L QE for Capacitive Touch [Z & > THER)
p_callback
=Ly VBEKRA 4
p_context
A—IN\Y IV BEBROSIHKITESRS V2
p_callback_memory
NULL ZERE L T FZ&

Return Values

FSP_SUCCESS I RELFELE Y

FSP_ERR_ASSERTION /¥ BIEDFA 2 EDIEESHATNFEEA Y

FSP_ERR _NOT_OPEN /*Open()DI—NGLIZa—/ILEIhELE Y
Properties

rctsu_api.h I27A 2 A4 TEESNTULET,

Description

COBBIF. FHBE TN VBEBICEEL-BERERELFET., TIAILMTE, a—LNAv I HE
% ctsu_cfg_t MDA > /\ p_callback DEAKMNERESNTWVNDSID T, BEFICHOEKICERLMEEIC
FRLTIZEL,

Fr, AVTHRRAMRAVEBEEANRETY . EALAGMESE(E, p_context [CNULL ZE&FE L TL £ &
LY,

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

Example:
fsp err t err;

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

Special Notes:
mL
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35 R=CTSU=SmsSet

COBRIF. BELEEZYFAU2 T —RICHLTSMS 2R L-BBHETRT H-ODREZE L
35#—0

Format
fsp err t R CTSU SmsSet (ctsu ctrl t * const p ctrl,
uintl6é _t * p threshold,
uintl6é_t * p hysteresis,
uintl6_t count filter)

Parameters
p_ctrl
a2V bO—LEERADRA 242 (EEIL QE for Capacitive Touch [Z &k - THERR)
p_threshold
2y FHEREDRSA 24
p_context
BYFHEERT)ADRA VA
count_filter
AYFRIB—HIT4IILEIDME (28 EY ML OFF A, T4 8 Ew FIZONR)

Return Values

FSP_SUCCESS I EBLELE Y

FSP_ERR_ASSERTION /¥ BIEDFA 2 EDIEESHTNFEEA Y

FSP_ERR _NOT_OPEN /*Open()DI—NGLIZa—/ILEIhELE Y
Properties

r_ctsu_apih 270 k24 TEESNTVET,

Description
COBHIE. TRERELET., 2 v FHEREIISIHNEZELFEALET,
- CTSUFN | V) sAA Z 2 1E
- SMS £ a1—)/L% Enable
- SMS % E
- ELCL 52 %E(RL78/G23 ¥ IL—T#ERAT H154H)
- ELC 3% (RL78/G22 ¥ \L—T# AT 5i58)
- SMS Btk
BEFIEE R ZFIBT HIZIE, AEBI—IILRICRALE2 Yy FA 2T —RITHL
R_CTSU_ScanStart()Za—J)LLTL S, 2y FONFIET S &, INTSMSE A4 LT CTSU £
Ca—ILDEIYRAFHNY RS TTREOREFXELET,
CEHAR TR REI—ILAY I EBDOBIMICKTE
- FHANEZ ERICERTE
s O—J)LNy I EHa—IL
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* CTSUFN &Y jAH %55 7]
- SMS £ a1 —JL % Disable

Example:
fsp err t err;
uintlé t threshold[3] = {1000, 1500, 2000};
uintlé t hysteresis[3] = {50, 75, 100};

uintlée t buf[3];

/* Start SMS measurement */

err = R CTSU SmsSet (&g ctsu ctrl, threshold, hysteresis[3],

err = R CTSU ScanStart (&g ctsu ctrl);
__stop ()7

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

Special Notes:

0x0303) ;

BHEBNIHEEZ T H-OIFHBIMN)HLELGEE2EY R - AVF3—NL - Z4IDENYAHZHFAL.

EDRAAZIVTTT IV r—2 3 UICTSTOPHFERITLTLIEZSLY,
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3.6 R=CTSU=CIose

COB#IF. BELEEAYFA AT —RBRERTLET,

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 RELELE Y

FSP_ERR_ASSERTION /¥ BIEDEA D EHIEESHATOFEA Y/

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

r_ctsu_apih 270 k24 TEESNTVET,

Description
COBE#IE. BELEE2YFA U T —RABRERTLES,

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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3.7 R=CTSU=Diagnosis

COR%IE CTSU ONEEERZZH S SAREZIRA S 5 APIBEIH T,

Format
fsp err t R CTSU Diagnosis

Parameters
p_ctrl

(ctsu ctrl t * const p ctrl)

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

Return Values
FSP_SUCCESS
FSP_ERR_ASSERTION
FSP_ERR_NOT_OPEN
FSP_ERR CTSU NOT_GET DATA

*/
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 DIAG_OVER _CURRENT
FSP_ERR_CTSU_DIAG_LOAD RESISTANCE
FSP_ERR_CTSU_DIAG_CURRENT_SOURCE
FSP_ERR_CTSU_DIAG_SENSCLK_GAIN

*/
FSP_ERR_CTSU_DIAG_SUCLK_GAIN
FSP_ERR_CTSU _DIAG_CLOCK_RECOVERY

L7s */

Properties

r ctsu_geh 27O M2 TEESATUVET,

Description

/"I X CDZBIZIEZETT™/

I *EIBRL 2 BB Y EFEA/

/*Open () FFUVHSETICHEULSHFET/
/*LUFIDXF+ 2T —Z FMESHFEFEATLE,

/*LDO BETHELDEMIZEKLE L ¥
/*CCO E19.2uA ADZHFIZEHLFE L=,
/*CCO Ejit 2.4uA NDEZBFIZHK L F L= ¥/
/*SSCG BEHDZHICKMLEL. Y
VX FHT MEDZEIZKKLFL=, ¥/
/*LDO H O EFEDZHIZKHKLF L =0

! *BEERRL EIEDZHICELLF L= */

BEGRLEIEBEDZHIZEHLFLE, */

/*LDO HESIELIEDZRIZKK L EL =0 */
/*BHED Y —REDZEIZFEMLE L= */
/*SENSCLK B4 > DZBICEH L E L /=,

/*SUCLK BR# T4 > DEBFIZHEKL F L I-,
/*SUCLK 20w 1) /51 BEEDZHIZEH L F

COBE#IL CTSU ONEBEIR 2T SiaEZ IR % APIBET Y,
R _CTSU_DataGet %D R Y A FSP_SUCCESS M & EITHEUH L TL F£ELY,

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:
mL
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3.8 R=CTSU=ScanStop

COBEKIE. BESNEZYFA 2T —ABHORAEEFIELET,

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

Parameters

p_ctrl
OV FA—LEERADRA >4 (EBE(X QE for Capacitive Touch [Z & > THERK)

Return Values

FSP_SUCCESS I EBLFELE Y

FSP_ERR_ASSERTION /¥ BIBDA O ZHBEESHATVELA Y

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

rctsu_api.h I27A b2 A4 TEESNTUVET,

Description
COBE#IE. BESNEFYFA U T —REBROBEEZFLELET,

Example:
fsp err t err;

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

Special Notes:
mL
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3.9 R=CTSU=SpecificDataGet

CORBIE, BELEFYFAUE T —RABHDEE LT —2 BRI O AEZRARAHET

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—LEEERANDRA > 2 (&L QE for Capacitive Touch [Z & > THERK)
p_specific_data

T—RERIIE C-EHAEZRMT /3y T7~ADKRA 42
specific_data_type

WG 5 T— 2

Return Values

FSP_SUCCESS /L FELE Y
FSP_ERR_ASSERTION /¥ BIBDA O ZBIEESHATNELA Y
FSP_ERR_NOT_OPEN /*Open()DI—NGLICT—/LEAFELE Y
FSP_ERR_CTSU_SCANNING /F RFE
FSP_ERR_CTSU_INCOMPLETE_TUNING /* #1477t v FF5%d %/
FSP_ERR _NOT_ENABLED /* CTSU_SPECIFIC_SELECTED FREQ # CTSU1 T#EE
vl
Properties

rctsu_ge.hI27B k24 TEESNTUVET,

Description

specific_data_type IZ CTSU_SPECIFIC_RAW_DATA #:&7%E L =354 . p_specific_data [Z RAW T—4
EHRMLET, 1130 Y ICOHEDSERDT—2 LY ET,

specific_data_type |2 CTSU_SPECIFIC_CORRECTION_DATA #%7E L1=154&. p_specific_data [Z#H1E
FT—REHMLET., 113DV ICOBENFERDT—2EBYET,

NBIECTSU2 TRF Y RILBETIILFRRBMDODBEZREL-BOT—2EZBMLET,

specific_data_type |Z CTSU_SPECIFIC_SELECTED DATA #3&%E L1-154&. p_specific_data [ZZ%R
THEASIEBAEHROEY by T2EBMLET., CTSU2DAEHTT, HIZIE. 1BBEIBFBDRK
BOMERAIN TGS OX05 ZHMLET,

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

CORBIE, BELEZYFAUE T —RBHDOS v FEHABERONY I 7ICHEELE-T—2 2L
35?0

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

Parameters
p_ctrl
a2 bA—LEEARANDRA 2 (BEIL QE for Capacitive Touch [Z & > THERK)
p_insert_data
BT 2T —2DRSA 4B

Return Values

FSP_SUCCESS S BEHLELE Y

FSP_ERR_ASSERTION I BIMDIFL P EHIEESATOELA ¥
FSP_ERR_NOT_OPEN /*Open()DIA—NGLIZT—ILEHhELE ¥
FSP_ERR_CTSU_SCANNING I REp Y

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

Properties
rctsu_gehl27A 24 TEESNTUVET,

Description

A—H7F) 45— 32T R_CTSU_SpecificDataGet() TEELI=T—2I2/ 4 ARAELEDNEE L
T. TOT—R3EABEHMTHEMT I EEBELTWVET, p_insert_data [CHMHT 2T — 2 EIIDEET
FLRZHRELTLES L, BEER=E— FDIFEEEX. p_ctrl->p_self data [(CHELET ., HEBTENIGE
[%. p_ctrl->p_mutual_pri_data & & U p_crtl->p_mutual_snd_data [Z#&#IL 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]);

R11AN0484JJ0140 Rev.1.40 Page 37 of 41



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

Special Notes:
A
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3.11 R=CTSU=OffsetTuning

COBBIE. HBELEFVFA U T —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 B SIEESATOELA ¥
FSP_ERR_NOT_OPEN /*Open()DIA—NLLIZa—ILEhELE Y/
FSP_ERR_CTSU_SCANNING /RFEAH Y

FSP_ERR_CTSU_INCOMPLETE_TUNING /* #1874 7t v FiFEH ¥/

Properties
r ctsu_gehl27A 24 TEESATUVET,

Description

COBE#IE. FIEEHRL-2TOFAEZERALTA 72y FREEZTVLEDT, FHRIATET LEZ&RICO—
IWLTLESW, COBBZEZ—ERTIELABRNTETITHETIE
FSP_ERR_CTSU_INCOMPLETE_TUNING #BL &%, # 7t v FRAEBANET T % & FSP_SUCCESS %
BRLET, A7ty FRBATET T HFTHRBEABEKI—ILERYBRL TS EZEW, 771y FRAEIZO
WTIE, 114FEZSHBL TS,

HEHIENEMDIEE., 77ty MABRETRICR—XSA VHHEEY b IS ERELET,

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

Special Notes:
Tl
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R ETEE &%
HETARE
Rev. F1TH R—=v RA 2k
1.00 2021/4/13 - IR FAT
1.10 2021/8/31 5 1.1.9 ZWHEARE
5 1.1.10 SMS #{FEA L-BE¥IE:HA %80
8 1.2.5 ZWE— FZEN
9 14 API BIE 4B
11 27 AL ILEDRTELZEH
13 28 OA—FHY A XZEH
13 29 5IMEEH
16 210 RYIEZE#H
- R_CTSU_VersionGet # #lk&
24 3.5 R_CTSU_SmsSet %/
27 3.7 R_CTSU_Diagnosis % &0
29 3.8 R_CTSU_ScanStop #i&/n
1.11 2022/1/18 3,4 114 WA 7€y FRBIZNBER
4 1.1.6 < JLFEHBIE K (CTSU2L)IZN BB
9 1.4 API BIE 2B
10 22V I T7DER
23HIR—bENTWWEBY—ILFI—> ZEH
13 28 OA— FH A X&EH
13~14 | 29 5| DB EREH
30~31 | 3.8 R_CTSU_SpecificDataGet % &N
32~33 | 3.9 R_CTSU_Datalnsert Z3&0
1.20 2022/4/20 6 1.1.10 SMS # &/ L =B &$IEEHAIZERBAZE B
4,5 PCLKb # fek [CIEIE
9 1.4 API I E % H
10 22V RO TDER
23U R—bINTWEBY—ILFz—> ZEH
33 3.11 R_CTSU_OffsetTuning &0
24 3.5 R_CTSU_SmsSet @ Example: Z#{&1E
1.30 2023/2/14 1 R T/ A RIZ RL78/G22 % 3B
6 1111 SMS %A L -BEHIEEHAZEH
7 1.1.12 MEC #8438
12 22V 7+ T OEREEH
12 23 R—FENTWBY—ILFI—VEZEH
13,14 27 AN IVEDHRTEEZEH
15 28 a— FH A X&EH
15 29 5| EFEH
18 210 RY EZE#H
25 3.5 R_CTSU_SmsSet B
1.40 2023/6/14 1 R T/NA RIZ RL78/G16 4 IL— T %#iBhN
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1 #EEIZ CTSU MEiBAZ BN

112 SHAE T -2 RIGZEH

1.1.4 YA 7ty FFAZIZ CTSU1 DOHEESRBEAZ 180
1.1.5 54 L)L R ERBETAICTSUT) &8N
1.1.10 ZHRHEEEIC CTSU1 DA%REEHEA 281D
10,11 | 1.2 5HBIE— FIZ CTSU1 M#EEEEiEA %80

14 21 N— KRz 7DEREEH

14 22 VI LT 7DEREH

14 24 HIRFEZEH

18 28 a— FH A XEE#H

18 29 SIMEEH

32 3.7 R_CTSU_Diagonosis E#t

N B~ bW oW
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BLCERLEDFESEIE
CCTlE. YA ERERIERT S MEALOEESEE] (COVWTHALET, BRNOFERALOZFEBEIZOVTIE. KRXF1 AV MBKUTY
ZHALTYTT—rEBBLTLESL,

1. HEIXE
CMOS #GEDH Y KL DORIFFHERHLEDN T T LS, CMOS HRFBVHEBERICLK >THY — MEBIIRZE LD LB Y EFT . EfRFR
FORRIZIE, HHABEFRAICEALTLIEERD FL—OIHTUr—R, BEHOBEHM,. €BY/—XALGEEMAL, MAILTIRICEFT—
REBLTLLESWD, F3RFvIREICKHEBLEZY., HFEM-Y LBEVTLEEL, £z, CMOS #ZERE LIzAR— FIZDOVWTHRBKOEK
WELTLEEL,

2. BRBEAROLE
ERFART, RROKEITETT, BRZABICE, LSIONBEROKEITERETHY . LR ZDBREPLEFHFOREETETT, S4B
Yty FMaFTYty FFREGOBE. BREAND Y Y MAEHICHELETOLMB. HTFORBIRETEELA, FHKIC. RBRT—F >
Dty bMEREEERLTY Y FFREROEE. BREANS Y Y OIS —FEEICET 2FETCOHM. HFOREEIRITEELA,

3. BRAIHBIZEITHANES
LEZUGOERNLT TREDLEFIZ, ANEBCABATLT7 Y TEREANLGNTLESV, AREBVLALATLT v TERMNSOEFEAIS
&Y, BEEESIFEILY., REERSRIAABRFELLESELYTIEEANHY ET, BRPIC TERA IBICETIANES] (2D T
DEBEOHIERZIE. TORBETFH>TLIESL,

4. RERHFONRE
REAHFIE. TREAHFOLE] CH>TREL TS, CMOS #RDAHNHEFDA VE—F U R(E, —fRIC. N4 VE—F VR ELS
TWET, KMEAHFZEABRETHESE I L. FERRICLY. LSIBBO/ A XAHMES A, LSIRBTEEERNTinzY. AHESLRHE
SNTREEEEITBADNHY ET,

5. yBAvIz2LWT
Yty b, 7y IRRELEER. Uty FEERLTESY, 7RYSLETHIOI/ Oy YEZIRKE, YIVBZ A/ OV IARELE
BICYBZTLEEN, Uty MR, AEERF (FREABERER 2RAVV-70v 9 THEEZFRKT S VATLTIE, 70V IH8+2RE
Liztk, Uty FEMBRLTEEN, £, 7OV S L0OBRPTHBREIRT (FFOBHEKREE) 2RV 0YYCYEZ LI5S, TY
BRZEDIOAYIDTRRELTHLYYBEZ TS,

6. ANiHFOENMKR
AN/ A RORGRICEDEBEEATBRHEORRCHAVETOTEREL TS, CMOS #RDAAN/ 4 X EICEAL T, Vi (Max.) H
5Vin (Min.) EFTOMREICEEFEDLSHIEEEK. RBEESIZEIIBIAHYET . ANLALAEEDSEEELESA. Vi (Max.) B5 Vin
(Min.) EFTOHEEZBEBT 2BBHAEPICF v 2 YT/ AXGENRASHENESITHERALTLESL,

7. UY—JF7FLR (FHEE) O7I &L
YH—T7 RFLR (FHMEE) D77 X EZIELET., 7 FLRAMEEICE. FEOHRERERICEIYATOATWLS VF—T7 LR (FH%E
B) RHYET., ChHDT7 FLRETIVEALEEEDBEICDOVTIE, RIETEFEFRBADT, PI/EALEVESITLTLEEL,

8. HWAMOMEEIZONT
BEZORGDIERKEFETHHESIE, BRBEILICVRATLIHMEAREERL CTLEEL, ALIL—TDIAIVTHRENES L, T5 v
VAAEY, LATIRRE V0BG EICEY, BROBMEOHE T, HHEE. BEY—C0, /A XWE. /A JEHELENRLDHEN
HhUET, BENESHRCERETHHEE. BAORRILICVRATLFERBEEEBL TS,



—
—

1.

10.

1.

12.

13.
14.

FEE

=]

AERCREBSINERE, VI FYVI7HELIVINSICEET 2FRIE. FEARVLI[OEES. ISAGIZHATIEINTT, B, VI LI T7H
FUIIhSICEHET 2EREERAT HEHE. BEHROBEICE VT, BEHROBE - SXATLERHCESL, Tho0FERICERELTELKEE
(BEHRFREFE=ZZFVWTNICELEBELEA#FET, UTRILTYT, ) ICEAL. HftE. —UZ0EEEEVERA,
LUHBRFEAEHIRB SN ERRET -2, B, £, 754, 7LITYXL, ERARRFZOEROERICERL TRE LE-E=E0HH
1, EFETOMOMMMEEICHTIREFFLIEIIALICET EA2HFICONT, Sk, MLDRIEZTSEDOTIELEL., FLEEFEZES1LDT
FHYFELA,

LiE, REMCEDELUFLEIEZETORHIE. EEEZTOMOMNMMEELRISHETIHLOTEHY FE A,
LHWRERAAAZRROEEA, 8, &G, AR, BRZOMOTAEZTSICHEZY. E=ZERAOEMOFAICET LS54 ANREL
B315E. YRSV ARBOHKRS L URBEEEFOBEECENTIT>TLESLY,

LHMEE, EHELF—BEEHT. . RE. HE. UN—RIVSZF7YLY, FOM. FEDICERLAVNTLESW, AndlE. &
T B\ UN—RIVCZFYUTHITKYELEESICEL, SiE. —UF0OEFEEVERA,

L, BHRNREOREKEL EEKE] LU THEREKE] ITHELTHEY. EREKEF, UTISRTARCHSNMEAINLIILEZER
LTBYET,

BEEK#E: aUEa—4. OAHER. BIEMEE. SRIMEE. AV, RE. TEEM. S—V LR EXRA0RyY %

BMmEKE R (BBE, BE, M%) . EHEH (E5) . KFEKEEHE. SRBERERIIATL, EERENHNEES
LHBRIE, T—2— FFITKYBEEME. Harsh envionment AIITRZETEL TV DEKRE, BEELES - BRICETERIFZTAEMEOHD
B - SRTL (ERHBEE. MRICEOAAMEATIE0%) . LLAEERGPMIETE2RLESEIETNDOHIHBE - SR TL (FHER
& BEDHE. BFAHECRT LA MERFEMIRTL, T35V FEBIRTL, EERRS) ICHEASKIILZERLTELT. oD
ARICERATEICLFBELTVERA, X, SHAEELTOVEVARICAHARZFEALLZILICIYEBRENELTH, SHE—UZDE
FEEVEEA,

HowHFBEERERE, NEBHENSDRLME 100%RIESNTVEIDITTEHY FEA. BHN—FIz 7/ VI Iz 7HERICFEF2Y
TARNENMEHARAENTNDEDEHYFETHN, Chick-oT, HBE, XU T EBEFLEIRET (AHBERFLETLSHEKAERSATY
BURTLIZRTBARET VR - FEFRZEAFEFTHS. CHICRBYFRA, ) DOELIZERFESIIOTESY FRA, Btk BHERF
RS ERGAERASNEH LD D VR TLN, FEARE. BE. 91ILR, Fib. NvF2F . T—2OWEFLIEHTEZDMOFELBAT
A (THESEMERRE] LVWWET, ) ITE>TEEEZTHRVWILERIILERA, LitE. MBBEMBICERLEFLIEINIZEEL TELEBEIC
DNT., —EEZEVERA, T EFICBVTROONDIBYIZEVNT, AEHBLUSHN—FHIZ7 /Y I Iz 7HRIIOVT, B&
HRLUHTEMENERICHT ARALEOVICEZEDOEFZEELHEVLORIEEED. ATRELIEIRROVIEIRIELITVEL A,
LHBAETHERAOEE. RFORIER (F—2>— b, 2—HF—XvzZa7I, 7FV5r—av/— b, EEMNVF Ty YICREO T8
ETNAZADOERLEO—RMNLGTESRIE] %) 2CHEOL, BUMNEET IRAER. BEEREETHE. MEBHE. REZHZTOMIBEEEFD
HENTIHEACESIL, EEEHOHEZBATEHMRZCFEASNBEOHE. REEOTEEESLUBRICOETHE LTI, HitE. —U
ZHEZEFAEVETA,

LtlE, BHEZORESLVEBEEORLICEOTVETA, FERURLEHIBETHENEELRLY., FRAEHICI>TERMELLZYTS
BEAHYES., £-. BHERF. T—2— FHIZBUVTEIEHEM. Harsh environment BITE S EEE L TLWS LD ERE. MREHSHRtE
ToTBYFEFA, RICHUBEZOBEEZIFRBEINELELZBETH>TH. ABBH. KXBHTOMUELSMNBEEZELSIELEVELS. BF
BHROBEICEWLT, TRHEE. EHEREH. [BEHLRAZORERHBLVI—DU I NEE, SEHROMES - VRXATLLLTOHERIZ
ToTLESWL, BIZ, Y432V T bz 7IE. BITORIGE#L 2D, BEEOESR - PATLLELTORERIEZHEEFHRDELTIT-T
&L,

LHBHGOBRBEESHZEOHMICOTELTE, EREMNHTLUHEXROFTHMER LSV, THEAICKELTE. HEOWEOESR - £HA
#iRHT 5 RoHS 155 %E. HASNIBEEELRSETHRAENS 2. MW BEFITHET DL THEALCESL, MO ESEETFLEWN &I
FYELCHEFICELT, 4. —T0EXEZEVFEEA,
LHMUEBLIVEBTZERNDEZSE LURAICIYRE - FA - REEZZUESINATVIHIE - DRATLICHERAT I LIETEERA, BHERS
FUHMTERE, REFEBEZT 56, MEABERUNEESZ] TOMBARESLVERASININEOMEEEEELREZETL. T
NEDEDDECAITRIVVMDERFHRELT >TSS,
PEHNLUUHEREE=BICHETEINDBAICE, BHICYZE=BICH LT, ATIEEETRHOHEELZ2RBUNTI2EEEZAESEDENLE
ER

AEHOERFEE—BELBUHOXEICLIBHOREEBDI UG FELIFENTLILEELET,
AERCRBINTVINBTFESHBERICOVWTIFALGLANSTNELZL, BHOEXBLEFETHHEE S,

FE RKEMCIBVTHERASATNS M8 LEF LAY R ILY FOZIZRBFASHELTL AR TLY FOZ) ZBRASHAEREN. BRI

XETHRHELNNET,
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