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RL78 773 1) CTSU £ a—)JL Software Integration System

1. BIE

CTSU €Y a—/Ll& Touch €2 a—JLRAIT®D CTSU KRS 4/8\TY, CTSU EL 2—JLIE Touch = FJL
DIT7LANYHLDTIERERELTCVWETA, 2—HFT7 TV 5—2avh bbb 79 RTEET,

CTSU R1) 7 5 )LI% CTSUb, CTSU2L, CTSU2La,M 3FBEED/AA—>avhtHh Y EFT, TNENHEENE
BYFET, FTNARIZBHELTWACTSURY IS5 )ILDNA—2 a3 VIFLUTOREY T,

CTSU2La : RL78/G22
CTSU2L : RL78/G23
CTSUb : RL78/G16

CTSUb [Z CTSU &%RiELEJ ., CTSU & CTSU2L. CTSU2La [F#EeITEWLWANH D=0, HEADHES
+. KETIECTSU & CTSU2L., CTSU2La lE FEED &S IZRBLET,

+ CTSU, CTSU2L, CTSU2La #@MEHEA — CTSU
- CTSU O#DERE — CTSUl

- CTSU2L, CTSU2La. #@EDEIAA — CTSU2L

- CTSU2La D#DEEA — CTSU2La

1.1 e
CTSU ED a—IILhHR— T HHBEIILUTDE S Y T,

1.1.1 QE for Capacitive Touch & MiE#

COED2—NEFAV T4 T L—2a VBRERICKYRLAGHEREMATRBLEST., a0 T0 T L—
< 3 VE&TE X QE for Capacitive Touch [C& > TERESNET,

AVIATL—Ya VBRED—HTHIEYFA R T —RERIE. BT 5HF (UTF. TS) DA
EOELEZDHAETE—FZRLET, BHOIVYFA VI T —RABENDELLSE5EE. ERATER
5t E— FOMAEHLENFETHEERL. 7OV T4 TP— L FHEEEFERTHEETT,

1.1.2 Al ET—2 S
HAFEYVIrD T ) AFRFAARA MYV aY FA—STEREISNENEA R FOWLWT RAIZ
- TCHRTEEY,

TR IZHET B INTCTSUWR & INTCTSURD [FRED 2 —ILANELET, ChoDMEBIIH LT
DTC ##HJd 5 1 ARETT .

FHESETEIYIAH#TH S INTCTSUFN QUENET L& E(Ca—ILn\yoBE#ETT7 T yr—a vItE
MLET, SHEMNRTLESRAENIELETITEE-0(2, ROFFAFETICFHAKRZIRELTL L,

API 8% R_CTSU_ScanStart() CeHAl 2B TE £ I,
API % R_CTSU_DataGet() CitBIfERZMEBTEE T,

1.1.3 + >4 CCOFHIE
CTSURIYZTI)LiFtE2H CCOMMCUEETORRIZEIFRABEMBEMNMNSDEIHIET 58
WEARKREANBELTLNET,

CHEDVI—VEERBRAKRODICE., MERRRKRZERAL T, EEAE U VAEEZERT 500
HEFRBEER LTS, COMERKZANT, MG LFRAECHEZITVET .
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RL78 773 1) CTSU £ a—)JL Software Integration System

CTSU2L TREMENEDLGZEE. TSIHFICERINNBEREZFERAL T, EHMICHERKEZE
HLET, BEREOEVEIENEHEELTELET, TV CCONBERY I MR LTHLRBET S
EMNTEET,

1.1.4 VA 7ty AR

CTSURYTZIINERYFICK>TELRTIERELXZEZEELT. oY CCODFTAFTIVvILIUPH
[CIRFEDESICHLEREEZXT v UELTE2ED0F 7€y FERRBRERNBELTLEY,

CDED2—NEEA 7Y FERREXHAMEN 2 —F Y MEIZHEDESICABLET., CORRETESR
DA TOERZFERAT DT, EEIERSKED R_CTSU_ScanStart() & R_CTSU_DataGet() WIHET
9, ctsu_element_cfg_t DA /N Tso) (FFABDORABRE LTHEAINS-OH. COENETTHNIEDAE
WEIHBTRETIAIENTEET, BE. ZDfEIE QE for Capacitive Touch [Tk > THRABEINI-{EZFFEA
LET,

COWEREXO VI« I TAHITHIEMNARETT,

FTI+IEDE—5y ME

Mode Default target value (CTSU1) Default target value (CTSU2L)
Self-capacitance 15360 (37.5%) 11520 (37.5%)
Self-capacitance using active shield | - 4608 (15%)
Mutual-capacitance 10240 (25%) 7680 (25%)

IN—t o T—P[X CCONBERANEREZMMLI-BEZE 1000E LE-EEDHLDTT,
CTSU1 T® 100%IL 5B/ A 526us (FAERR) O & = DEHAE 40960 TY,
CTSU2 T® 100%IL5H:AIRFRIAS 256us (FAERR) O & = 0EHAE 30720 TY,
HAREZEZEET S L, HERBEOLETHEZEENRAEINET,

CTSUSNUM & CTSUSDPA & &hE-4—4y MEDHI
- CTSUL (CTSU ¥ Ovw4=32MHz, BEEREE—FK)

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

30720 0x7 0x7 1052us

30720 0x3 OxF 1052us

7680 0x1 0x7 263us

7680 0x3 0x3 263us

CTSUSNUM & CTSUSDPA OfEAEhEIZE Y., sHAEMIEERLET ., LEEORT.
CTSUPRRTIO, CTSUPRMODE [3#Z{EZFRALTWET, COEZLTET S EFIEHETT, FMIE
N—KHOIF7IZaT7ILETSRBEEL,

- CTSU2L (BE2B=E—F)

Target value Target value (multi frequency) CTSUSNUM Measurement time
5760 11520 (128us + 128us) Ox7 128us

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

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

SHBIBERS L CTSUSNUM IZ& 2 TEA Y ET, STCLK % 0.5MHz IZSRFETEALMES. ERORIETY
R—rENFHFA, STCLKIZDWTIZN—FY 7T -a7ILESBLTLESLY,
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RL78 77 =2 1) CTSU £ ¥ a2 —JL Software Integration System

115  SU&L/SLRERSEHA (CTSUL)
CTSULRYTZISNIELIDDKFSA TNIILARRBTEHRILET,
RS 4 T/NILAREE#IE., EARIZIE QE for Capacitive Touch [Tk > THREBINI-EZFRALET,

R34 TNIILABRBDBREAEITRELRYET,

CTSU IZABEN S foax DREKRE. CTSU Effr 0y 7:&RE Y FCTSUCLK)E LU CTSU R—X %
Oy 8%EEY FMCTSUSDPA)TRESINFE T, HlZIL. fok AY32MHz, CTSUCLK T 1/2 FHI%:#IR,
CTSUSDPA T 16 #EZRIRT D& K54 T/NILREKEIEL0.5MHz &Y FET, 4. CTSUSDPA I

TSEBICEEY H2ENTEETY,

CTSUR—RHY Oy REEY b
CTSUBIMEY Ry U RRE Y b 2 4
fou 445E kKS47
foik » foul2 » » IRILR
: AR
64 538
3 ’_;; 7 CTSU_CFG_PCLK_DIVISION r_element_cfg @ sdpa

B 1 F3A4THRILARERESE

EBORSA T/NILRFIHNEIRE/ A AREFEELT, FSAITNILRBR#BER—RELE-VO YT I2x
LTHRIBY 7 FEREBILERZ L=/NLRIZHRYET, COED2—ILIENPEECEECTREEZLE

ERS
CTSUSOFF = 0, CTSUSSMOD = 0, CTSUSSCNT =3

1.1.6 T ILFRIREENR (CTSU2L)
CTSU2L R Tz S)LIZREA/ 41 RZE#MT H-OICRKABED FS A4 I/ ABEKMTEHAITEE

TO
COEDA—ILVETIAILETIEIEEORKBTHAIL, Fon=3 DDFHABRESHRHELE
TO

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

B 2 <ILFRREEA

BDMFAERICHT 2 ZHRHEE— FIZIEIMM (HIEZHRE—F) & VMM GHANEZHRE—
) D2EIAHYFET. IMM [FECERERSZ VEMERERZ VOARMELTVET,

Touch ®ECa—)LEEhERIMM & VMM OB O—%K 3I1ZRLET,
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RL78 773 1) CTSU £ ¥ a2 —JL Software Integration System

<JMM (HIEZHRE— F)> QMM (GtAMEZHRE— FD

CTSURZA /X
SHAERE AhEERE

' '

Y CCOMIE Y CCOIE

'

I I
! |
I I
! |
I I
| |
I [
I I
I I
I I
| I
| I
: JRBEHIE :
I I
| I
| I
I I
| I
| |
| I
| I
| I
| I
| I

'

BHR(BR)

3IMM (BIESBERE—F) & VMM (FHAMEZHRE—F) OB O—

IJMM [F, CCOBIEL=3 DD AEZFNENTA Y FHEZERLE-HEREZZSHRAL TREL Y TFHE
#LET,

VMM [, CCO#IEL=3 DDEHAMEZE. % 1 BKHRTHOIBEEICHIET 2REEMMBEZITLN. EDELY
2DODFAMEZME L-EREZHO TEHRIFFHN 2 FOFAEL LET, COFTRETRE v FHEZLE
a—o

VMM D E 5]

FUREAHIE L=5HRIME 1, SHAME 2. FHAIE3 Mo, BERTDENME 1~3 ZFHEL T, TOESEDHE
SETHRLTNEWATZERLES, Fr2 U IO HEANE 1 LEHRIE 2 DEAEHEZRED
PICLTVEY, FHAME3 ZHB T HRIIENME2 Z 2%, ENE3Z 15 B L THRLET,

FHAIfE 1 FHAIE 2 FHAMES | EHMEL | ENME2 | EHES | HEHE | MEE
7734 7734 7663 0 71 71 FHAE 1+2 | 15468
7689 7739 7666 50 23 73 FHIfE 143 | 15355
7734 7679 7664 55 70 15 FHRIME 243 | 15343
7721 7719 7694 2 27 25 FHRME 142 | 15440
7716 7747 7693 31 23 54 FHAE 1+2 | 15463
BYFAURTT—REHITEIZIMM M VMM D ERTEFTRETT . ctsu_cfg_t D A /3

lmajority model #1129 %5& IMM, 0129 % & VMM TEIEL E T,

R_CTSU DataGet()IIBH T EEE L -EDT—F2FWMETEET, TOROENEEZL-T—F %MW
89 5I1ZI1& R_CTSU_SpecificDataGet)&FA L TL &L\, ThHDT—2E#FRALTHED/ 1 X T«
IWENEELf=T—4% Touch EL 12— )L THIET B ELAHETT ., FMIX39FEL3I0EZSHLT
&Ly,

RSA DWW ABBEBIEZa V74 VREICE>TRELET . COEDa2—LIFaV T4 TERFEICIE LI
LORAKRTEZ LT, 3TED RS A IT/NNILARBEKE#ERELET,

RSA TNILARBRERIETRIAEXE LAY ET,

(fek BIK#8 / CLK / STCLK) x SUMULTIn / SDPA : n=0,1,2
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RL78 773 1) CTSU £ a—)JL Software Integration System

LLTFIZ faxk BREM 32MHz D EEZIZ RS A T/NILAERB 2MHz #5E T 2% EZ2 R~ LET, SDPA L
BYFA R T —AEREIZHKERRETT,

hOvh LER4A AV T4 TERE

32MHz foik CTSU_CFG_PCLK_DIVISION

CLK  1div (1,72, 14, 18) STCLK #8 0.5MHz I=# % & 5 (=

STCLK Ev % BEIRE

STCLK  64div (12, /4., /64 ,,,/128)
0.5MHz STCLK
SUMULTIn  48mul (x32, ,,,x48,,,x64) CTSU_CFG_SUMULTIn
24MHz SUCLK
3EEHBEDS
SDPA  12div (12, /4,,,/12,,,/512) BELBOHRTE

r_element_cfg @ sdpa

2MHz

B4 RS54 T ILRERBERE

1.1.7 L —JL FHgRE (CTSU2L)

CTSU2L R Tz JIILIFHFEBREDEMEINZ DO S DFEEEZL—IL FTBH=0I1Z. —IL KRR
FELVEHAHFND FSAT/NILREREDY—ILFEEEH AT HHEEENBE L TLET, ZDHEE
IFECA=A0EETDAERTETT,

COEDI—IWLEEEIYFA I T —ABRHIZHLTCO—ILRERETEET,

Bl Z X, 5MN&IHEBERDBE. UTICTT LS ctsu_cfg tDAUNERELTLESL, &
CTIE, ZOHD A UNIFEBLTWET,

.txvsel = CTSU_TXVSEL INTERNAL POWER,
.txvsel?2 = CTSU_TXVSEL MODE,

.md = CTSU_MODE_SELF MULTI SCAN,
.posel = CTSU_POSEL_SAME PULSE,
.ctsuchacO = 0x0F,

.ctsuchtrcO = 0x08,

5 L—)L REBE A

1.1.8 TRl S —@%N

CTSURY ZzSNVEHADEEEZRET HERT—FRALIPRAICERELET,
CHED21—I)LIEERIETE YRAALIET, CTSUL DFEL CTSUICOMP & CTSUSOVF, CTSU2L @
H&I1L ICOMPO & ICOMP1 & SENSOVF #!)— KL T, a—J/L\yYBEA#BTEMLET, J—FLEIC

ATFT—RALCRAEEY FLET ., BERABFI—IL/NY VEEBD3I$ ctsu_callback_args t M * /N
Devent zZRLTLZELY,

1.1.9 BEITY
AR AT T OMEETY ., IV T4V THRETEYHRRERETEET,

R11AN0484JJ0200 Rev.2.00 Page 7 of 40



RL78 773 1) CTSU £ ¥ a2 —JL Software Integration System

1.1.10  ZWrH%AEE
CTSURYZzSIIIZBEEBDOANEKREZIT AEREEF > TWVET, COZEHEEEX. NEEEEZH
T B5=H0API #RE#ELET,

AR, CTSUL & CTSU2L TE#A Y., CTSUL AIZ 5 #%E. CTSU2L HIZ 9 BiEn 2 aIigit
LET, Ztield. API M ZHEUE T S EICE>TEATEET, CAITEEDRIFE L ZRICHMIILT
FITEINFET,

WHREZ BRI T BIZ1E. CTSU_CFG_DIAG_SUPPORT ENABLE # 1 IZEXELET .

CTSU1l., CTSU2L & 1=, ADC ZEALEY,

CTSUL DiFE. HERIZ27pF DA VT UHEGENAREIZHY ET, DEEEDITARICEEDSR v Fit
BZETSHEEIE. M ims DELRERIZY v FErBlZBRB LTS,

1.1.11 SNOOZE E—FK - —4 ¥ (SMS) #{EM L5t (RL78/G22, RL78/G23)

SMS AL TCPUEBMEELICEHRAING A Yy FHEE TEMESE HHEETT ., CPUA STOP E— K&
SNOOZE E— FDH TEMET 5=, BHEEHTEHHAITEET,

SMER Y AREMN D DTCEREREDAHAYR—FLET, S MU FITIEBEMEI OV V[ foxe ZEIRL =
REYr- AN 24T EFERALTLEEL,

COWEEZFALEVNVEYFA U2 T —RIZR LT, R_.CTSU_SmsSet()Za—/L L1-#IZ
R_CTSU_ScanStart() TEHAIZRIB L T &L, #HiA 7y FMABRRETRICET T A EEZHELE
ERS

CTSURY SN MY ATEHBILTHREZ) — F9 5EIC SMS (& R_CTSU_DataGet()f & DAL
BRELUR yFHEREZLET,

BAYFONHIETSHE INTSMSE ZIYAAHZREL T, EEFHAERBFEOI—ILNYIEHEI—IILLT
SMS SHAIREZMBELET, TREEIZTT T r—2 3 vk, BEFHEELBHRIC R_CTSU_DataGet() &
O— LT B ETHAKREMST A ENTEET,

AHEEREZEALTVWSELEEF VAT LOMUMET SMS ZERATHEIXTEFEA,

ABEEEEMICT BHICIE, SEB+ 1) HTODEHAIERE & CTSU_CFG_DTC_SUPPORT_ENABLE % 1 [Z5%
EH D CTSU_CFG_SMS_SUPPORT ENABLE Z# 1 [ZERELZEJ ., DTC Y E— reExEZFEAL TS 1=
H, VE—F-TYTFICHEELTWLWSZEHDTHHSEY FZ00H ETHUHEAHY EFT, TDI=H.
CTSU_CFG_SMS_TRANSFER_ADDRESS & CTSU_CFG_SMS_CTSUWR_ADDRESS [ZI& RAM £ D
FREULADDTFLRISBEY FHO0H &% 57 FLRZHRELTL LY,
CTSU_CFG_SMS_TRANSFER_ADDRESS [CEMN 2 ZE# (I 544 /81 L E#FRHLET,
CTSU_CFG_SMS_CTSUWR_ADDRESS IZTEMAZEHIL (4*element$ * ZILFRK#EOH) %HEH
LET, flZIX. BEBRE3IRE U TIRARKERIOZEIX. 36 /N1 FEFERLET,

QE for Capacitive Touch TOF 2 —=245 %175 =®IZI&. CTSU_CFG_SMS_TRANSFER_ADDRESS
[% OXFEF00~0xFC800 U4t D fE, CTSU_CFG_SMS_CTSUWR_ADDRESS [& 0xFF200~0xFCBO00 L5+ D
BIZRELTLIZEL,

6 | RL78/G22 T SMS sHAlERBIZEARATAEL1—I/ILOT7A—TF, CTSU2L A5 DTC #FEAL
TR—FEAZTVET, R— o HASNEEEZRAVTEIVAAEETERESEET, BIYAAES
ICKk>TELCHE M) ASHE SMSUEBZRAKBLET,

cTsuzL |mmmp| DTC |mmmp| Port (mmmp| INTP |mmmp| ELC |mmmp| SMS

B 6 RL78/G22 T SMS §tAlBFICERAT E 1 —/ILDT7O—

R11AN0484JJ0200 Rev.2.00 Page 8 of 40



RL78 773 1) CTSU £ a—)JL Software Integration System

RL78/G22 ' IL— 7T SMS A L-BEHEHRZITIESIITIENHREEZL T,
D R—rDHFE

CTSU_CFG_SMS_EXTRIGGER _PORT [Z7/R—Fk - LR AZFHREL.
CTSU_CFG_SMS_EXTRIGGER BITICLVRAATHEATHE Y FZERELTLESLY, HlIZIE,
P140 #{# 5154&I1%. CTSU_CFG_SMS_EXTRIGGER_PORT I[Z P14,
CTSU_CFG_SMS_EXTRIGGER BIT 21 #&RE L TL &, F£i=. FHRIBARANCFERT 5R— bk
FHAKZFEICL, low BAIZERELTL LY,
EE. DTCERETHR— b - LYRE (Pxx) #8Ew MRETEEHMRZFET,
L7=A'>T SMS 2R L-BEFIFEFALEDEITHRIE. DTC DErEFLLGHR— - LIRA
(Pxx) ZHDWEETHERAT S LETEFEFRA. PR TLEFEELLBVKSICHERAT HR—F- L
DRE (Pxx) EERLTLEZELY,

@ SEEIYAHDEE

R—FDEBSZEANT HHNEBENYAHDERENDLEIZEY EFT, CTSU_CFG_SMS_ELC_INTP [ZfEH
TEHENEEN Y AHDESEHZRELTLEEL, HIZIE, INTPL ZERT 5551,
CTSU_CFG_SMS_ELC_INTPIZ1 ZF&ELFET, Ff=. FHABHARICHERT S5 8BEIY AAZEI YA
HEFAIZERE L TLIEELY,

FROR—FENBBEIYAAHTHERAT HinFEERLTIZE,

SMS ZFERA LG EEXEHAHEE— RN IMMEEELEREY £T,

AHEEEX RL78/G22 Tld, HEBENBAIZII LAV UL, HHEBSEDNEBEIZS8 I LAY FULEDOERK
TIXERATEEEA,

1.1.12 #EHEWES (MEC : Multiple Electrode Connection) ##E (CTSU, CTSU2La)

CTSU & CTSU2La R Jx J)LIFEHDEEZEREL 1 DOEEE L TEHAIT 5 MEC #EExEF->TLY
9., COWEEIIECEEE— FOAEATTEETT,

BIZIX3DDEWEERAT 5156, BERTEETALTIFyrRILOAZ LTEFAETLOAEZR
BL, ABNEIEIMECHAILT3IFYyRILEZELELELIFYRILDFAEZLT LI DODAEZIRET &
WS 2 EMNTEETY , MEC SHAIIXIER LI-EBBOBENERINIDTEEL TS,

71EEER & MEC #ReZ A L5 A0 RIRFOLERERLET, EHTF v RILEREFICEFHAT
=8, FRRENECBYETS,

Normal Scan
R_CTSU_ScanStart() CHl_ CHZ_ CH3< R_CTSU_DataGet()
Measuring Measuring Measuring -
1 1 Time
| Start
Reduction
MEC Scan |
R_CTSU_ScanStart() CH1+CH2TCH3 R_CTSU_DataGet()
Measuring .
‘ — Time
‘Start Finish

B 7 EHEEHRIE MEC BtREZ= A L /=5t R D5 R He 3R

MEC 8D 1 — KEHIZF BI2IE. CTSU_CFG_MULTIPLE_ELECTRODE_CONNECTION_ENABLE
FLICERELFET,

R11AN0484JJ0200 Rev.2.00
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RL78 773 1) CTSU £ ¥ a2 —JL Software Integration System

MEC #aeZ2 AT 5B 8. RLTSICHLTEEDE Y FA U EZ T —RABAREFFHDE Y FA 5
TI—RAEHEERLET . MECEBIADE v FA U2 D1 —RERTETROBRENDELLGYET,

ctsu_cfg_ tMDtsod & 1 [CERET A ETEAYFA AT —RABRICH LT MEC #EEZ BN TEET,
ctsu_cfg_t M mec_ts #&HEIFT B TSHEBSDWVITNAMIZHREL TLEZELY,

o—I)L F#eE L R ICEAT 5158, ctsu_cfg_t M mec_shield_ts [2—IL FIFFD TS BB ZHREL
TLESL, ZOHE, P—ILFEFELTHERATEZSTSIELIDOTY,

ctsu_cfg t @D num_rx [E 1 ITERELTLESLY,

VIFAFR 8 DEBEHNBE. UTITTRT &SI ctsu_cfg tDAUNEFHRELTLEEL, T Tl
FOMH®D A UNIFEBLTVET,

.tsod = 1,
.mec_ts = 0,
.mec_shield ts = 3,
.num rx = 1,
8 MEC+ ¥—JL REB#E R
R11AN0484JJ0200 Rev.2.00 Page 10 of 40



RL78 773 1) CTSU £ ¥ a2 —JL Software Integration System

1.2 stHElE—F

CODEDa—IIE, CTSURY JZSFIMREBETIECEE. HEBE. CTSU2LRY Tz F/LIFENIC
MATCERSBOEFAE—FIZHIELTULWET, Ff-. CTSU2L (FREREE—FE L THERRZENR
TEHEE—FFRHBELET,

1.2.1 BO&ZREE—F
CTSURY IS INETSEESIZH-TRIBICFHALTT—2&28MLET, fIzIE. 7TUHr—T 3>

T TS5, TS8. TS2, TS3, TS6 DIEHBETHEAL-LMEETH, TS2, TS3. TS5, TS6. TS8 MIEIZEHAIL
TT—3%BMTHDT, NV IT7DATv9RIE[2]. [4]. [0]. [1]. [3] EBELTL &L,

[CTSU1]
12D TS DHAIBFEMEIZT 74 FREDEE. BREFLBREA# 526us TI,

68us 526us S4us 526us 17us 526us 8.5us 526us
1 t t t t + ¢ e 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.

CTSUSST : 16
CTSUPRMODE : 2
CTSUPRRATIO : 3

9 BEAREMRM(CTSUL)

[CTSU2L]
120 TS OHAERIET 74 FEEEDIHES. #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

B 10 BC&EFAIRRE

1.2.2 HER=EE—F
HEBREE—FTIE, 2IETS (RX) EFEETS (Tx) OREICRKET IHERELZHBLET, FD1=
H. 2D2ULED TS EREELELET,

CTSURYZ I, BESN-Rx & TXDETORAELEETALET, HlXIE, TS10, TSI M
Rx. TS2. TS7. TS4 N Tx DBE. UTOHAEHEDIEIZFHALTT—2EEBMLET,

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

EBEICERELTWAHEREFTAT A0, CTSURY JxJ)LIXRI—EBIZx LT 2 @EOEHAI0E
#LET., TOEH, 1 DOBEBOEBIBEIET 74/ FREDHZE. $1152us TY,

1EB (Primary) & 2[EE (Secondary) T/NILAHAERA Y F RFx YN\ 2DEABEZRERESET
AL, 2 BEEAES 1EBEFAENERERHZZETHEBREMEEBI2ENTEET, COED 21—
WIFERHEZETIC2EOFBIEEZEALET,
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[CTSU1]
120 TS DEFRAIERBIET 74 FEREDIGE. BEFHEMB+526us D 2 £ T,

[CTSU2L]
120 TS OFBIEBEIET 74 FEEEDHE. #91152us T,

Primary ~ Secondary Primary Secondary Primary Secondary

BB B 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

11 HEREFTRIERE

123  BREHAIE— K (CTSU2L)
BREME— FTIE. TSHTICANSLIMNGBREFHALETS.
BT EMOIRXEEEE L ARTT,

AL YF XN EFETREEVOTERIEKE LEICES=6H. 1 20 TS OFFAIREIET 74 F
BEDHE. $9256us TY, BRETAE— FTRMHEOE—FLIYRVWEEFLRHENDELLSHT=H. SST
Z63ITHRELTLET,

1st
«—>
256us approx. STCLK: 0.5
SNUM : 7
Measurement Period = (1/STCLK) * 8 * (SNUM+1) = 128us SST :63
Wait time = (1/STCLK) * (SST+1) = 128us
B 12 EFRET R
R11AN0484JJ0200 Rev.2.00 Page 12 of 40
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1.2.4 BEMETE—F (CTSU2L)

CTSU2L MBEMEE— FTIX. TSIHFICHEGINE-AMENRZFEAL T, EHNICHERREZELHL
T3, CNICIE3BEONENAHYET, M 13DEAIVITFr—rESEBLTLESL,

1. HEARKOHANEZ LET, 12EOFHATLEY MY ET,

2. HNEMEIIC TSCAP BEEZHIMLIz L EDERZEAL T, BEKRFEOEVNHEREEEL L1
EFEBEERLET. 10N LY FET LEEOFBITETLES,

3. NERERICA 7Y FERZRLTADC TEFXAFHAT S ETRTRIM LR A ZHEL, ASE
HEFOBERY I FMIHRIELET, 2 ZARAETLE-ESICERTIIHIDORKZI VT4V TRETEE
—a—o

Measurement
Period

Corrl Corrl2 Corrl2

1%2us b
approx.

Update coefficient Update coefficient

Adjust RTRIM
Number of times
CTSU_CFG_TEMP_CORRECTION_TIME

13 BEWMERRIEASVIOFvy—F

1.25 ZHE—F
PHE—FX., COZHBEEEFE > THRALAHETAEZRF YT HE—KTT,
HMIZONTIE, 1.1L10IEESBLTLEELY,

R11AN0484JJ0200 Rev.2.00 Page 13 of 40
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1.3  FREIEA=z2T

L1I2ETHALEZEY., FBIEVI bz 7 VI AFREARV M)V FA—F TEEB S A4
AR FOVWTNAMNCK>THIBTEET,

— MR ERAEE. FAXERAOCTERMICEHRAILEDT ., 24 YORBIRIEITRTOERIERNESEDER
MNETTEDLIICHKELTLIESL, HARBBEIE2YFA 237 —XEREHAE—FIZCE->TELRY
F9, 12FEZSHBLTLESL,

Y27 R)AENE MY AIZIE, BDNEETEIAIVITDEELRHYET,

Y27 b2z 7 Y AHIXR CTSU ScanStart() T v F A V32 71— RERICHT HHREEZLTHLEHIEBT
STH%EY FFTBEDT, FARARY FRENLETOEENERELETT, =2, ThIFFHARBIZERT
FEEICINESLDT, EBEIDVITNVBEREELBYI DT R)AEHELET,

NERYAF, COOTHEEEZHFBTELVESILBAVEEEENTOHENLELIBSICHEL
BTYET, MR HTHEBDR Y FA R TT—AEBEDBESIE. —DODEAIMNTETLI-E=IC
R_CTSU_ScanStart)TRIDZ v F A V32 T —AEBROREF L TLLEELY,

1.4 AP =

RKED2—I)IIZIIUTOBEENEENET,

2k

A BA

R_CTSU_Open()

EELIZ2YFA U3 T —RABRENHELLFET,

R_CTSU_StartScan()

BELEZAYFA U2 T —REROHAZRABLET,

R_CTSU_DataGet()

HELEZYFA 3T —RABROETOFAEEZRIFLET.

R_CTSU_CallbackSet()

BELEZYFA VI —ABROI—NUNY VERERELET,

R_CTSU_SmsSet()

BELEAYFA 2T —RITH LT SMS ZEAL-BBHIEAT
BEHODREELFEY,

R_CTSU_Close()

BELEEAYFA U3 TI—REBHRERTLETS,

R_CTSU_Diagnosis()

PEERITLET,

R_CTSU_StartStop()

BELEEYFA R D —ABHOFAZEFELLET,

R_CTSU_SpecificDataGet()

BWELEEYFA 2T —RABROEE LT -2 OHEAEZ SR
Hi&a‘ij—o

R_CTSU_Datalnsert()

BELET—22ELEEYFA U2 T —REBROFAENNY I 7
[ZHMLET.

R_CTSU_OffsetTuning

BELEYFA U T —RABHOATEY FLPR4E (SO) A%
Li—d—o

R11AN0484JJ0200 Rev.2.00
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2. APl &R
RECa2—LIF, TREOEHTHEEEZELTLET,

2.1 N—FKOTT7DEX

CHERICES MCUMNUTOMEEZ Y R— FLTVWARENHYET,

® CTSUb
® CTSU2L
® CTSU2La

2.2 VIO TDEX

CORFANFUTOED 2 —ILITERFLTLET,
® R—FHKR—k/\v7— (r_bsp) v1.70 LIfZ

AV T4 L—YaVEREICEDTUTDED a—ILIZHIKEFELET .
® 11— K4R DTCv1.00 L&

BEREX I VT UYHEXIBEY-ILOFERZEELTLET,
® QE for Capacitive Touch V4.0.0 LIF%

2.3 HR—rENTVEY—ILFI—>

AREDA—EUTFITRTY—ILF z— U TEERRET>TLET,
® Renesas CC-RL Toolchain v1.14.00

® |AR Embedded Workbench for Renesas RL78 v5.10.3

® LLVM for Renesas RL78 v17.0.1.202406

2. HIREIH

AN

COIA—FREFUIU RS2 FTEEL, EHORBEKOI—ILEZRELET,

RL78/G16 ¥ )JL— T T LLVM O /NA S #ERATHHEE. 7R Y MERKEFIZLLT® CPU Options (2
FrvHLTLESW, 7Oz MEFRY, 70027 b TAONRTAHORET I ENTEET,

[ o X @ 70/(51: Iivm_Project
LLVM for Renesas RL78 _ 45 AT x| | moE
AZ ' 3

Select Additional CPU Options.
elect ional ptio: Wy-2
v C/Co+ ENF

ENFES

o¥y7

RE
C+

J0J1Ih-3-Fv-
JoJ1Ir 88

WAL 1T45 Configuration: HardwareDebug [77717)

ice A ENE-2777 T ENFRRY [ 13Y-- /-4~ @ IF--K-%

R11AN0484JJ0200 Rev.2.00
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25 ANYETFAI)

FTRTOAPIFVHLEFRESNS A V2 T —AFEE “r_ctsu_api.h” IZREIhTLET,
EINRZEDERA T 3 >IlE “r_ctsu_config.h” TERLET,

2.6 BHR

CORFA/NEANSICOO ZFEALTLEY, ChoDE[F stdinth TERESNTULET,

R11AN0484JJ0200 Rev.2.00 Page 16 of 40
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2.7 aAVNAILEDETE

AED21—)IDAV T4 FaLb—2avA T avBZENF T a & LUREMBIZET 2HBEE. T

RIZRLET,

r_ctsu_configh @avI4F¥alL—avtrrFoay

CTSU_CFG_PARAM_CHECKING_ENABLE

XT 74 )L MEIX “BSP_CFG_PARAM_CHECKING ENABLE”

INTA—=EAF I NBEI—FIZEDHLIMNEIRT
=ET,

“07 EEIRT DL, INTA—FFvINEE
O—FHASEBTESH, O— KA1 XHHEIET
=ET,

“0" MBE. NTA—EFFzyvyNEEI—FH
LEBLET,

“17” DIFGE. NSA—E2F vy 0EBEa—FIC
EHET,
“BSP_CFG_PARAM_CHECKING_ENABLE” 0%
&. BSP TOHREITIKFELET,

CTSU_CFG_DTC_SUPPORT_ENABLE
X T4 MEK “07

1%#EBET S & TCTSU2L O CTSUWR El Y 5AH
HLUCTSURD E|YAHMIBIZAAS > TOEYY
TlE# < DTC ZERALET,

ARSI

DTC N7 TV r— a v DDA THEASNT

WBBE. CORSANDFERAEHREST DHAREMEM
HYFET,

CTSU_CFG_DTC_USE_SC
¥ T4 MEIE “07

DTC #{#/H3 %15&(Z. Smart Configurator @ DTC
REEHERTEINESMAERINLETS,

“0" MIBE. CTSUEZ 21— IILREBTH DTC BFE
=FERALET,

“1” MiFAE. Smart Configurator TM DTC
FARALET.
RL78/G23 JIL— 7T DTC REZFEAT HA.
CTSUWR % 22 %, CTSURD # 23 &IZE|IY & T
T. /—TILE—F, 16 By FEEEEZBRELTL
LY,
RL78/G22 J')L— 7T DTC REZFEAT A,
CTSUWR % 21 &, CTSURD # 22 &BIZE|IY & T
T. /—<ILE—F, 16 Ew ;irE, DTCR—X
7 FLRIZOXFFBOO #RE L TL FF &L,
EEEE
SMS #ERA LA ERT 55, 0 %58
FELTLEELY,

%

%IPII

CTSU_CFG_SMS_SUPPORT_ENABLE
% FIA4I MMEE “0”

SMS A L -BEHEHRDOBEZENICT 50
BEIRLET,

CTSU_CFG_SMS_TRANSFER_ADDRESS
¥ T 74U MMEZ “OXFF800”

SMS® DTC ) E— FEpiETHEATHUVE—L - T
J7DTF7 FLAKRETT, L.LIIEEZSEBLTLE
éL\O

CTSU_CFG_SMS_CTSUWR_ADDRESS
¥ T2+ MMEIX “OxFFB00”

SMS® DTC V) E— hEpXTHEAT AV E—L - T
J7DT7 FLRAFETY, LLIIEFZFSHBLTLE
Ly,

CTSU_CFG_INTCTSUWR_PRIORITY_LEVEL
X T4 MEK “27

CTSUWR E|YAHDEFREL N (DTC 2FERAT
HIEARLWE) #RELET, SEHIL0(E) -3 (E)
12V Ed,

R11AN0484JJ0200 Rev.2.00
2024.10.15
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CTSU_CFG_INTCTSURD_PRIORITY_LEVEL
X T4 HMERK “27

CTSURD E|YAHDEFEELN)L (DTC 2ERAT
HIGELME) #RELFEFT. AL 0 (F) -3 (K)
IZHYETS,

CTSU_CFG_INTCTSUFN_PRIORITY_LEVEL
X T 74 MBI 27

CTSUFN E|YRAHDEBEELANLEHRELET,
#EREIF0 (&) -3 () I2hYET,

CTSU_CFG_SMS_EXTRIGGER_PORT
X TIA4ILMEX “PL4”

SMS #IEUHT =R AR— FERELFT, SEH
ITHAR—FELTHRETES PO~ P7, P12~P14
ERYFET,

CTSU_CFG_SMS_EXTRIGGER_BIT
X T4 MEE ‘1

SMS #UHTE=HHEAR—FDEY b3y TH#EE
Ebij_o

CTSU_CFG_SMS_ELC_INTP
¥ TI4ILMEE ‘1

SMS ZMFUH T =&YV IAH ANKEEDES EHRE
Lij’o gﬁ@[i O ~7 tfd: U i'a'o

UTOa2 T4 L—23 Vg, 89FA28 Tz —RERITHE LR E L A4 D=8, Smart Configurator TIEEEE L F

A,

QE for Capacitive Touch RT3 L{/EINFET ., TDIHEE. AP Y FIZ QE_TOUCH_CONFIGURATION HE
E SN, r_ctsu_config.h OEEIEFEICEY . K YIZ ge_touch_define.h ICERSINET,

QE_TOUCH_VERSION

QEM/NN—T 3y

CTSU_CFG_NUM_SELF_ELEMENTS

BCRE. BN, BEEMEDGR TS HERTE
LET,

CTSU_CFG_NUM_MUTUAL_ELEMENTS

HEREDAH Y M)V I ARERELFT,

CTSU_CFG_LOW_VOLTAGE_MODE

Low Voltage E— REBMITT HMERLFET, &
DfEA CTSUCRAL LY XA M ATUNEO E v MZE&
EINFET,

EEEE

A7 ;& CTSUL @ Low Voltage E— K& HR—
FLTULVRWLE=S, CTSUL DIBAIX0ZHBELT
CfEELY,

CTSU_CFG_PCLK_DIVISION

fok DRPRAEEZHZRELET, ZDIEHA CTSUCRAL
LYREDCLK Ew FZHRESNET,

CTSU_CFG_TSCAP_PORT

TSCAP in F&EELFET,
Bl Z X, P30 MiHE 0x0300 X ELET,

CTSU_CFG_VCC_MV

Voo DEEZHRELET,
Bz X, 5.00V DIHE 5000 #HELET,

CTSU_CFG_NUM_SUMULTI

RVFRERBAHBDOHERELET,

CTSU_CFG_SUMULTIO

TILFERHEHRD 1 DEDRERBDBERERREZRTE
lxij-o
Ox2F A \H#ERETT,

CTSU_CFG_SUMULTI1

TILFEIRBETAD 2 DEDRAKBOBREEEHRE
Lij—o
0x28 MHERETT,

CTSU_CFG_SUMULTI2

TILFERHEHBO 3 DB DERBDBERZREREZRTE
L/i_d-o
0x36 MHEREETT,

CTSU_CFG_TEMP_CORRECTION_SUPPORT

BEMEZENCTEIMBRLES,

CTSU_CFG_TEMP_CORRECTION_TS

BERERFOESERELEY,

CTSU_CFG_TEMP_CORRECTION_TIME

BEMENHERBEHERERELEY . LEMH
EE—FTOEB1BEZLIEY FELT, Y
FETEBICEHTAIDOEBERELET.

CTSU_CFG_CALIB_RTRIM_SUPPORT

BEMEDRTRIMBEXENICTIMBIRLE

d-o

AEREZEMICLTEMET BIZIX. ADC DERFEL D
BLHEYET,

CTSU_CFG_DIAG_SUPPORT_ENABLE

DEHREEE AT HNERLET,

CTSU_CFG_SMS_ELEMENT_NUM

SMS TiHAlT AT LAY FIDEEHEHRELE T,

R11AN0484JJ0200 Rev.2.00
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CTSU_CFG_MULTIPLE_ELECTRODE_CONNECTION_ENABLE | MEC #8ZBMICT HMNERLET,

CTSU_CFG_MAJORITY_MODE ZHRHEE— FREBOEY rvv T, 1EY B
VMM, 2EwY FEIXEIMM ZRLET, 2 v FA
VAT I —RABRIZEDETERELET,
1:VMM

2:IMM

3:VMM & IMM DETE

R11AN0484JJ0200 Rev.2.00 Page 19 of 40
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2.8 a— Ky 44X

ROM (A— FBELUEH) & RAM(FB—NIILT—4) OY A X(E, EJLFEED 2.7 32/31 )LEEDE
F] DAV I F2L—2avFdTavIitkoTRFYET, BHELMEIX. T23HKR—FrEIhTLS
Y—I)LFT—2] OCC-RLOC AUINASTAVNRAINA TS avnT I+ bEEDSEETT, I—K
HAXIEC aAavnRASDN—=2300a0nRNA LA ToavIickYERLRYET,

FIUE—2 30 I LAY FDOBIZESTIERAM B A XExA—/N—F BalRelNHY £, 4FIC
RL78/G16 F')L— JI& RAM A 2KB D 1=6b TiEE ( FE &Ly,

[CTSU1]

ROM. RAM ®a— FH 4 X

HERELILAV L
ROM: 3400 bytes
RAM: 146 bytes

CTSU_CFG_PARAM_CHECKING_ENABLE 0
CTSU_CFG_DTC_SUPPORT_ENABLE 0

ROM. RAM ®a— FH A X

BE—FEILAY MEMNTOEMS

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

ROM 3400 bytes +20 bytes 3749 bytes +30 bytes
RAM 146 bytes +22 bytes 156 bytes +28 bytes

[CTSU2L] VMM

ROM. RAM ®a— FH 4 X

HBEBZEL1ILAV

CTSU_CFG_PARAM_CHECKING_ENABLE 0
CTSU_CFG_DTC_SUPPORT_ENABLE 0

ROM: 7006 bytes

RAM: 192 bytes

ROM. RAM ®a— k44 X

BE—FEI LAY MEMTOEN

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

ROM 7006 bytes +6 bytes 7102 bytes +6 bytes
RAM 192 bytes +34 bytes 317 bytes +50 bytes

[CTSU2L] IMM

ROM, RAM®a— FH 4 X

BEBAE1IL AV

CTSU_CFG_PARAM_CHECKING_ENABLE 0

CTSU_CFG_DTC_SUPPORT_ENABLE 0

ROM: 7306 bytes

RAM: 297 bytes

ROM. RAM @®a— FH 4 X

BE—KREI LAY MEMTOMEM

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

ROM 7306 bytes +6 bytes 7999 bytes +6 bytes
RAM 297 bytes +42 bytes 333 bytes +66 bytes

R11AN0484JJ0200 Rev.2.00
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2.9 5138

APl BAHIDSINTHABERS LI VINERZRLET . API R TERT ST A—20F L, 5%
BTEELTVWEY. ChEEFz vV ZETL, I5—ZRDSEDHTY,

NSDEBERPHZERE, TO 24 TEEEL EHICr ctsu_apih [CEERSATVWET,

& LlTctsu_ctrl_t#EK (3> FO—)LEER) Z2RLET, COBERTHERALTVWST—42E(D
WTIEr ctsu gqeh #ZBBL TSN, E2YFA U3 T —ABROFARECHAGREZEELE
9, QE for Capacitive Touch Z#RT45Z LT, 2V FA U2 T —RABRICK LCIzaY bA—)LIBER
DEHHM ge_touch_config.c [(CHAENBEZDT, CHOED2—ILDAPIDE—FIHFFZELTLEEL,

= 1ctsu_ctrl_t #&&

T4 AN A&
uint32_t open Open235 4
volatile ctsu_state t state FHAIKEE
ctsu_cap_t cap SR LU A
ctsu_md t md FHRIE—F
ctsu_tuning_t tuning A=Zov ATy b Fa—=252355
uintl6 t num_elements ILAY MY
uint16_t wr_index CTSUWREIYRAHA VTV I R
uint16_t rd_index CTSURDEIYRAHA VT v R
. . ILAVEDATEY b Fa—=VIRTIS
uint8_t p_element_complete_flag BORA A
int32_t * p_tuning_diff BEELDEREDERA S
uint16_t average B FEHEREIL
uint16 t num_moving_average BRTHEE
uintg_t ctsucrl CTSUCR1MDEETE
ctsu_ctsuwr t * p_ctsuwr CTSUWR®DERTE
ctsu_self buf t * p_self raw HORELEN\YI7DRA A
uintlé t * p_self corr HEREREBENY I7DRSA U4

ctsu data t * p_self data

EBEREHAENY 77 DRA U4

ctsu_mutual buf t * p_mutual_raw

HEBSELENYI7ORAUE

uintl6 t * p_mutual pri_corr HERETSARIHEENY I 7DERA 4
uintl6 t * p_mutual_snd_corr HERELAVFHEENY I 7DERA U4

ctsu data t * p_mutual pri_data

HERETZATVUEHAENY I 7DRA 4

ctsu data t * p_mutual snd data

WMESELH T YHAENY I7DRA 4

ctsu_correction_info_t

*

p_correction_info

HERHRDKRA 242

ctsu_txvsel t txvsel TXVSELDERTE

ctsu_txvsel2 t txvsel2 TXVSEL2DE&FE

uintg_t ctsuchac0 CHACOMDEXTE

uintg_t ctsuchacl CHAC1DEXTE

uints_t ctsuchac? CHAC2MDE&7E

uint8_t ctsuchac3 CHAC3MD&7E

uint8_t ctsuchac4 CHACAMDERE

uint8_t ctsuchtrcO CHTRCOMDE%E

uint8_t ctsuchtrcl CHTRC1MDE&E

uint8_t ctsuchtrc2 CHTRC2ME&E

uintg_t ctsuchtrc3 CHTRC3MEETE

uintg_t ctsuchtrc4 CHTRCAMEETE

uint16 t self_elem_index HBEBREDILAVMMUTYIR
uintl6 t mutual_elem_index HEREDILAVMMIUTYIR
uintl6 t ctsu_elem_index ILAVRMIOTYIR

ctsu_cfg t const * p_ctsu_cfg

AV T4 TBERDKRA VA

void k args t *)

(* p_callback) (ctsu_callbac

=Ny IBEEDORSA V4

R11AN0484JJ0200 Rev.2.00
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F—58

AN

RE

uint8 t

interrupt_reverse_flag

BNYAHREZT ST

ctsu_event t

error_status

IS—RT7—482R

ctsu_callback args t *

p_callback_memory

I—J)LNy VEERE (TrustZone AiE)

void const * p_context ContextDRA > 42

bool serial_tuning_enable SYTFPIVFa—=—V58MISY

uint1l6 t serial_tuning_mutual_cnt DYTFINFa—=2y

uintl6 t tuning_self target value EEQE@T JEYEFa—=2TE=T vk
uintl6 t tuning_mutual_target value IIEE@E@T JEYRFa—=2TE=T Yk
uintg_t tsod TSODEXTE

uint8_t mec_ts MECODTSInF &=

uint8_t mec_shield ts MECY—IL FDTSIHF&ES

CTSU_CFG_DIAG_SUPPORT ENABLE ==

ctsu_diag_info_t *

| p_diag_info

FHERDAKRA V2

BSP_FEATURE_CTSU_VERSION ==

VILFRREOA 7€y b Fa—=V5%T D

1 *
uint8_t p_frequency_complete_flag SHDORA B
uintg_t * p_selected freq self BIRLEBRBEBEEDRA VS (BEEE)
uintg_t * p_selected freq mutual BRLUEBERBEBESDRA VS HEBE
ctsu_range_t range BERE—F

uintg_t ctsucr2 CTSUCR2ME&FE

& 2 ctsu_cfg_t &R (A>T 4 JHEER) #RLET,

QE for Capacitive Touch R332 & T, 2 v FA 24 T 2 —RERICIE C-EHMN
ge_touch_config.c ICHAENZD T, R_CTSU Open)DE_FIHIZHELTLESL, YT 4 T DIEI
Smart Configurator & f=(d QE for Capacitive Touch BEXE T AIIRE LG > THY .. LEOMEILDF=HIZK
VI TTRIT—HRBZLEFRA, FHTBETIHEIETFEL TS,

F 2 ctsu_cfg_t ik

T—3E AN AE ED &

ctsu_cap_t cap CTSU R UBth b ') iR CTSU_CAP_SOFTWARE : Y2 k™7 Y H
CTSU_CAP_EXTERNAL : 4\ 88 1 /7

ctsu_txvsel_t | txvsel EEERER CTSU_TXVSEL_VCC : VCC ®EiR
CTSU_TXVSEL_INTERNAL_POWER : VDD #iR

ctsu_txvsel2 | txvsel2 EEERER 2 CTSU_TXVSEL_MODE : TXVSEL IZ# 5

t (CTSU2 &) CTSU_TXVSEL _VCC_PRIVATE : VCC(EF)EiR

ctsu_atunel | atunel EBRASHE CTSU_ATUNE1_NORMAL : @& H A

t (CTSU O &) CTSU_ATUNE1_HIGH : & &t A

ctsu_atunel | atunel2 EBRASHE CTSU_ATUNE12_80UA : 80uA E— K

2.t (CTSU2 &) CTSU_ATUNE12_40UA : 40uA £— K
CTSU_ATUNE12_20UA : 20uA £— K
CTSU_ATUNE12_160UA : 160uA E— K

ctsu_md_t md CTSU #AlIE— FER CTSU_MODE_SELF_MULTI_SCAN : HE&E7 /L

FREYUE—F
CTSU_MODE_MUTUAL_FULL_SCAN : #EERE 7
LWAFYUE—F
CTSU_MODE_MUTUAL_CFC_SCAN : i EREC
FC X% ¥ E—F (CTSU2 DH)
CTSU_MODE_CURRENT_SCAN : X ¥+ >
E£— K(CTSU2L)
CTSU_MODE_CORRECTION_SCAN: : fIE X & ¥
VE— K(CTSU2L)
CTSU_MODE_DIAGNOSIS_SCAN : Diagnosis X
FroE—FK

R11AN0484JJ0200 Rev.2.00

2024.10.15

Page 22 of 40

RENESAS




RL78 77 1)

CTSU £ ¥ a2 —JL Software Integration System

TR AN kS EDEH
ctsu_posel_t | posel JEEHRIIRF H S8R CTSU_POSEL_LOW_GPIO : L HH 51(GPIO)
CTSU_POSEL_HI Z : Hi-Z 7
CTSU_POSEL_LOW : L tH A(TXVSEL/TXVSEL2 @
& E)
CTSU_POSEL_SAME_PULSE : RIf8G£1E)/ VLR
H A (TXVSEL/TXVSEL2 DERE)
uint8_t tsod TS tmFEE H HEIR 0: #EAREHAUE—F
1: TS #mFEE H 5 (High/Low H 1)
uint8_t mec_ts MEC #RETCHEAT % TS iFES 0 to 35
uints_t mec_shield_ts | MEC ##ETHERTS7Y T4 7> —JILF | 0to 35
DTS mFES
uints_t ctsuchac0 TS00-TSO7 HE#MI R Y 0x00 to OXFF
uints_t ctsuchacl TS08-TS15 BT R Y 0x00 to OXFF
uint8_t ctsuchac2 TS16-TS23 HEXIT R Y 0x00 to OXFF
uint8_t ctsuchac3 TS24-TS31 BEZTRY 0x00 to OXFF
uint8_t ctsuchac4 TS32-TS39 HEXI<T R Y 0x00 to OXFF
uint8_t ctsuchtrcO TS00-TSO7 #HEEET R Y 0x00 to OxFF
uint8_t ctsuchtrcl TS08-TS15 #HEEET R Y 0x00 to OxFF
uint8_t ctsuchtrc2 TS16-TS23 #HEEET R Y 0x00 to OxFF
uints_t ctsuchtrc3 TS24-TS31 #HEZEETRY 0x00 to OXFF
uints_t ctsuchtrc4 TS32-TS39 HEZEEFETRY 0x00 to OXFF
ctsu_elemen | p_elements ILAVER-aYTaTL—300RS | -
t cfg_t * V5
uint8_t num_rx ZEWmFH 0 to 36
uint8_t num_tx EIEmFE 0 to 36
uint16_t num_moving_ | EHAIT—42BETHHK 0 to 65535
average
bool tunning_enabl | 1 =¥ LA TEY FFa2—ZUFT TS5 true : Enable
e g false : Disable
void * p_callback CTSUFN E|YAH—)L/Ny Y -
void * p_context AVTFRMDRA 24 -
void * p_extend TR DORA V42 -
uint16_t tuning_self_tar | BEREA = v LA 7Y F2—4v 0 to 65535
get_value ~fE
uint16_t tuning_mutual | HEREA =Y ILATEY FE2—4y 0 to 65535
_target_value B

TEREBEARTERALTWAIERERLET,
/*x CTSU Events for callback function */
typedef enum e_ctsu_event

{

///< Sensor counter overflow (GTSUST. CTSUSOVF set)

///< Abnormal TSCAP voltage (GTSUERRS. CTSUICOMP set)

///< Abnormal sensor current (CTSUSR. ICOMP1 set)

CTSU_EVENT_SCAN_COMPLETE = 0x00,  ///< Normal end
CTSU_EVENT_OVERFLOW = 0x01,
CTSU_EVENT_ICOMP = 0x02,
CTSU_EVENT_ICOMP1 = 0x04

} ctsu_event_t;

/*x CTSU Scan Start Trigger Select */

typedef enum e_ctsu_cap
{
GTSU_CAP_SOFTWARE,
CTSU_CAP_EXTERNAL
} ctsu_cap_t;

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

/*x CTSU Transmission Power Supply Select */

typedef enum e_ctsu_txvsel

{
CTSU_TXVSEL_VCC,
CTSU_TXVSEL_INTERNAL_POWER

///< VCC selected
///< Internal logic power supply selected

R11AN0484JJ0200 Rev.2.00
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} ctsu_txvsel_t;

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

/*x 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_atunel?2

{

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

{

CTSU_MODE_SELF_MULTI_SCAN =1, ///< Self-capacitance multi scan mode
CTSU_MODE_MUTUAL_FULL_SCAN = 3, ///< Mutual capacitance full scan mode
CTSU_MODE_MUTUAL_CFGC_SCAN = 7, ///< Mutual capacitance cfc scan mode (CTSU2 Only)
CTSU_MODE_CURRENT_SCAN =9, ///< Gurrent scan mode (CTSU2 Only)
CTSU_MODE_CORRECTION_SCAN = 17, ///< Correction scan mode (CTSU2 Only)
GTSU_MODE_DIAGNOSIS_SCAN = 33 ///< Diagnosis scan mode

} ctsu_md_t;

/#% CTSU 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-1

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

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

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

{

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

CTSU_SSDIV_2000, ///< 2.00 <= Base clock frequency (MHz) < 4.00
CTSU_SSDIV_1330, ///< 1.33 <= Base clock frequency (MHz) < 2.00
CTSU_SSDIV_1000, ///< 1.00 <= Base clock frequency (MHz) < 1.33
CTSU_SSDIV_0800, ///< 0.80 <= Base clock frequency (MHz) < 1.00
CTSU_SSDIV_0670, ///< 0.67 <= Base clock frequency (MHz) < 0.80
CTSU_SSDIV_0570, ///< 0.57 <= Base clock frequency (MHz) < 0.67
CTSU_SSDIV_0500, ///< 0.50 <= Base clock frequency (MHz) < 0.57
CTSU_SSDIV_0440, ///< 0.44 <= Base clock frequency (MHz) < 0.50
CTSU_SSDIV_0400, ///< 0.40 <= Base clock frequency (MHz) < 0.44
CTSU_SSDIV_0360, ///< 0.36 <= Base clock frequency (MHz) < 0.40
CTSU_SSDIV_0330, ///< 0.33 <= Base clock frequency (MHz) < 0.36
CTSU_SSDIV_0310, ///< 0.31 <= Base clock frequency (MHz) < 0.33
CTSU_SSDIV_0290, ///< 0.29 <= Base clock frequency (MHz) < 0.31
CTSU_SSDIV_0270, ///< 0.27 <= Base clock frequency (MHz) < 0.29
CTSU_SSDIV_0000 ///< 0.00 <= Base clock frequency (MHz) < 0.27

} ctsu_ssdiv_t;

/*x Cal lback function parameter data */
typedef struct st_ctsu_cal lback_args
{

ctsu_event_t event; ///< The event can be used to identify what caused the callback
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void const * p_context; ///< Placeholder for user data. Set in CTSU_api_t::open function
in :lctsu_cfg_t.
} ctsu_cal lback_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; ///< GTSU Base Clock Setting

} ctsu_element_cfg_t;

210 RUI{&E

APIBE#ORYEZRLET . CONERE, APIBEHOTO 24 TEE & &3 fsp_common_api.h
TEREINTLET,

/*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 = b, ///< Unsupported or incorrect mode

FSP_ERR_UNSUPPORTED = 6, ///< Selected mode not supported by this API
FSP_ERR_NOT_OPEN =17, ///< Requested channel is not configured or API not open
FSP_ERR_ABORTED =18, ///< An operation was aborted

/* Start of CTSU Driver specific */

FSP_ERR_GTSU_SCANNING = 6000, ///< Scanning.
FSP_ERR_GTSU_NOT_GET_DATA = 6001, ///< Not processed previous scan data.
FSP_ERR_CTSU_INCOMPLETE_TUNING = 6002, ///< Incomplete initial offset tuning.
FSP_ERR_CTSU_DIAG_NOT_YET = 6003, ///< Diagnosis of data collected no yet.
FSP_ERR_CTSU_DIAG_LDO_OVER_VOLTAGE = 6004, ///< Diagnosis of LDO over voltage failed.
FSP_ERR_CTSU_DIAG_CCO_HIGH = 6005, ///< Diagnosis of CCO into 19.2uA failed.
FSP_ERR_CTSU_DIAG_CCO_LOW = 6006, ///< Diagnosis of CCO into 2.4uA failed.
FSP_ERR_CTSU_DIAG_SSCG = 6007, ///< Diagnosis of SSCG frequency failed.
FSP_ERR_CTSU_DIAG_DAC = 6008, ///< Diagnosis of non-touch count value failed.
FSP_ERR_CTSU_DIAG_OUTPUT_VOLTAGE = 6009, ///< Diagnosis of LDO output voltage failed.
FSP_ERR_CTSU_DIAG_OVER_VOLTAGE = 6010, ///< Diagnosis of over voltage detection circuit failed.
FSP_ERR_GTSU_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 B

3.1 R_CTSU Open

COBBIE. REC21-IILOMNHFLET HEHTT . COBBIIMD APIBEHZERT DAIICETI 1
ERHYET, FVYFA VR T —RABHEICETLTLESL,

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

Parameters
p_ctrl: a2 FA—LEBEERE~ADKRA 24
pcfg: AT 14T L—2a U BERADKRA VA

Return Values

FSP_SUCCESS P L ELE
FSP_ERR_ASSERTION I* BIBDFET 2 ZHIEESATUEEA *
FSP_ERR_ALREADY_OPEN [* Close() D3 —/L 7% L= Open() AT — /LS FEL /= *

FSP_ERR_INVALID ARGUMENT /¥ 3> 274 0'L—23 > DINGA—ZHBFIETT *

Properties
r_ctsu_api.h I27A A TEESNTULET,

Description

COBHIE. 5l¥p cfgC>TaY FO—ILBERDIIAZRE. LOX 2 DOMEAKRE. BlYAHDERE
BLUEMEELET,

Ffz. RVIDZVFA AT —RERITHT HUEBOLEECIE, HERBROERLEBEERTLET, =
DMIBIZ(FH 120ms ZHEELET,

BUIDAYFA B Tz —RERITHT H0EMND CTSU_CFG_USE_DTC NAEIZHE > TWBIEAIZIE
DTC OMEALZELFET,

Example
fsp err t err;

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

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

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

}
Special Notes:

COBEBDOI—ILAENIZR— b EEET SRELNHY £, R— FIHEEI%IE SmartConfigurator (2
Ko TR EN S R_CTSU_PinSetlnit() OFEAZEHELET,
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3.2 R=CTSU=ScanStart

CORKIE, BELEZYFA 27— RIBROAZRAKBLET .

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

Parameters
p_ctrl: a2 FA—LEER~NDRA 24

Return Values

FSP_SUCCESS I* L FE L ¥

FSP_ERR_ASSERTION I* BIHDFA > ABEESHATIVEEA *I
FSP_ERR_NOT_OPEN I*Open)DI—/ILGLIZT—/EHELE ¥
FSP_ERR_CTSU_SCANNING [* XF4 2o %

FSP_ERR_CTSU_NOT_GET_DATA /* FiD#BEREFZIMEZL TIVEEA *I

Properties
r_ctsu_api.h I27A bR A TEESNTULET,

Description

COBBIE. VIR IZTRIHDBE, 2V FA 242 7 —RERICK C-5HRIERE % L CEHAI £ /%A
LET. ML HDHE, FHRREEZL TR AFLKEIZLET,

CTSU_CFG_USE_DTC NE#IZH->TULSI5E. DTCERELLET,

FHAKERIZ INTCTSUFN Bl YAA N\ RSO LRITEIND =LAy VBEBTEMLET,

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:
7wl
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3.3 R=CTSU=DataGet

COBEBIE. BELEZYTFA 27 2 —ABROBIREA L2 TOFABEEHRAAAFTT .

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

Parameters
p_ctrl: a2 FA—LEER~NDRA 24
p_data: FHAIEZEMT 5/ v T7~ADRA U4

Return Values

FSP_SUCCESS P BETLE LA ¥

FSP_ERR_ASSERTION I* BIBDES > ZHIEESHTOFEFLEA *
FSP_ERR_NOT_OPEN I* Open() DI —NGELIZT—IEAELE
FSP_ERR_CTSU_SCANNING [* XFvod

FSP_ERR_CTSU_INCOMPLETE_TUNING /* #7874 7t v F 552 *|

Properties
r_ctsu_api.h I27A b4 TEESNTULET,

Description

COBE#E. AIEREFRILI-2TOAEEIEEINT/NY T 7 p_data ITHEARAAFET

CTSUl: 2% CCOHIE. BETFHDWEE LT-fE

CTSU2L JMM : £ 2% CCO filE. BETHDNESL L1-{E

CTSU2L VMM : =% CCO#IE. VILFREIRHBMWIE. BETHE L1-1E

FRE—FRICEYBBGNY I7HAANRELGYET, BEREE— FEERFTBE—FTREERT S
TS#. MEABREE—FTEIMIYIRBD 2EFEZAEL T ZELY, CTSU2L @ IMM DHE(X. 3 AR
HOT—IDEMINETH, SHIC3FEEABL TSI,

BEMEE—FTIXFHAEEBMLELEA., RTRIMBAEZZ L-BAIZIE, RTRIMEZEMHLET, D
LEEARBEHNTADC DEREZEELTLSDT, FAL TS ADC BEICETLEEF LT ZELY,
FhUNDIEE L OXFFFF Z4&#LE T,

A T2y FRELAF O DEEIE. SABNET TS5 F TOHEIE FSP_ERR_INCOMPLETE_TUNING
EFRLET, COEEZFNY I 7ICFHAEZRMLELA. DA Ty FREIZOWVWTIHEK, 116 E%S
BLTEEL,

Example:
fsp err t err;
uintl6_t buf[CTSU CFG _NUM SELF_ ELEMENTS] ;

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

Special Notes:
mL
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34 R=CTSU=CaIIbackSet

CORKIE, FRIETI ANy VERICEE L-BRERELEFT.

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 FA—)LEEEXRADKRA 4
p_callback : a—JL/\y I BEEAKRA >4
p_context: a—JL/\y VEAHDEIRIZELRA R
p_callback_memory : NULL Z8&E L T =&

Return Values

FSP_SUCCESS I* L FE L ¥

FSP_ERR_ASSERTION I* BIHDFA > ABEESHATIVEEA *I

FSP_ERR_NOT_OPEN I*Open() DI —NHELIZT—ILSESHELE ¥
Properties

r_ctsu_api.h I27A b2 A TEESNTLET,

Description

COBBIE, FHRAETI—AY VEBIIEE L-BEHBEERELET. T4 MTIE, =Ly
& ctsu_cfg_t MDA /N p_callback DEAMMNEZEE SN TNSD T, BIERICHOBERIZERLZWMEFEIC
FEARLTLLESL,

Fl. AVTFRAIMRA VA LREARTT . FEALLEWNESIEL. p_context ICNULL #ELTLZE
LY,

p_callback_memory [ NULL 2% E L TL &Y,

Example:
fsp err t err;

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

Special Notes:
7wl
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3.5 R=CTSU=SmsSet

CORKIE. BELEZYFA 2T —RITHLTSMS 2 EAL-BBHIETRIT H5-ODHREZL
F9,

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

Parameters
p_ctrl: Y bA—ILEEER~ADKRS A
p_threshold : % v FHIERBEORA >4
p_context: 2 VFHIEERTY LRADKRA U4
count_filter: 2 v FEIM—H T4 ILZDE (L8 EY MMLOFFA. T8 Ew FILONA)

Return Values

FSP_SUCCESS P BETILE LA ¥

FSP_ERR_ASSERTION 15 BIBDES > EHIEESATOFEFEA *

FSP_ERR_NOT_OPEN I*Open()DI—NGLICTa—ILEhFELE
Properties

rctsu_apih 270 R84 TEESNhTWVET,

Description
COBBIE. TREEZHRELET, 2y FHEREBICSIHEELFEALET,
- CTSUFN ElYAHZEELE
+ SMS £ a1—JL% Enable
- SMS & E
- ELCL R2E(RL78/G23 ¥ IL—T%#EH9 5158)
- ELC 5% %E(RL78/G22 ¥ )\L— T #ERAT H158H)
- SMS EAth
BEHIEFRZRIBRT SICIE. AEHI—LRICRALZYFA 2T —RITHL
R_CTSU_ScanStart()Za—J)LLTLZEW, 2y FONFIET H&. INTSMSE AAFELE LT CTSU E
Ta—IDENYAHNY FSTTROREEZLET,
CEHERTF—AREO—ILANY T EBOSIRICEKRTE
- FHAMEE ERUICERTE
s O— )Ny O BEEa—L
- CTSUFN Z| Y ;A % &5 a]
* SMS £ 1—JL % Disable

Example:
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fsp err t err;

uintl6 t threshold[3] = {1000, 1500, 2000};
uintl6é t hysteresis[3] = {50, 75, 100};
uintlé t buf[3];

/* Start SMS measurement */

err = R CTSU SmsSet (&g _ctsu ctrl, threshold, hysteresis[3], 0x0303);
err = R CTSU_ ScanStart (&g ctsu ctrl);

__stop();

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

Special Notes:
CORBIEE Yy FOFF ZHERLTa—)LLTLEZEL, 2y FONTOI—ILTSHE. B YFONTD
R—ZAFAVEEELELGY ., R—=XFAVF) T MERETEF SNSETHE Y FHENTELGLLBY FET,
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3.6 R=CTSU=CIose

COBRIF. BELEZYFA U7 —RIBRERTLET,

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

Parameters
p_ctrl: a2 FA—LEER~NDRA 24

Return Values

FSP_SUCCESS I* L FE L ¥

FSP_ERR_ASSERTION I* BIHDFA > ABEESHATIVEEA *I

FSP_ERR_NOT_OPEN I*Open() DI —NHELIZT—ILSESHELE ¥
Properties

r_ctsu_api.h I27A b2 A TEESNTLET,

Description
COBE#E. BELEEAYFA U T —RABRERTLET,

Example:
fsp err t err;

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

Special Notes:
Tl
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3.7 R=CTSU=Diagnosis

C ORHIE CTSU ONERER Z2W T HREZ IRt 5 APIEEKTY .

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

Parameters
p_ctrl: a2 FA—LEER~NDRA 24

Return Values

FSP_SUCCESS | *FXTDZBIZEZETT* |
FSP_ERR_ASSERTION | *GI$R 1 > 2555 Y FEAX]
FSP_ERR_NOT_OPEN /*Open () ZHUHSESTIZEHEDHSIAET]
FSP_ERR_CTSU_NOT_GET_DATA I *LIFIDR F+ 2 T—ZIEFMEEIHEEATLE,

*
FSP_ERR_CTSU_DIAG_LDO_OVER _VOLTAGE  /*LDO #BEFHHEDEZEIZEK L F L=y *

FSP_ERR_CTSU_DIAG_CCO_HIGH [*CCO Zjr19.2uA NIDZEFICEHK L F L=, *
FSP_ERR_CTSU_DIAG_CCO_LOW I*CCO Zir 2.4uA AIDZHFICEM L FEL /= *
FSP_ERR_CTSU_DIAG_SSCG I1* SSCG B EHDZRICEM L F L *
FSP_ERR_CTSU_DIAG_DAC PFIEZ Y FHD MEDZBIZEKLFE L= *
FSP_ERR_CTSU_DIAG_OUTPUT _VOLTAGE I*LDO B EEDZEICEM L E L *I
FSP_ERR_CTSU_DIAG_OVER_VOLTAGE | * BEFE L EIEDZETICEHK L F L *
FSP_ERR_CTSU _DIAG_OVER_CURRENT | * B EAE L EIEDZBTICEHK L F L *]
FSP_ERR_CTSU_DIAG_LOAD_RESISTANCE | * LDO NESHEIMEDZBIZHKM L F L= * 1]
FSP_ERR_CTSU_DIAG_CURRENT_SOURCE | *BBHED Y —XEDZHIZEM L F LT,
FSP_ERR_CTSU_DIAG_SENSCLK_GAIN | *SENSCLK E&E#71 /@ﬁfﬁﬁflﬁeﬂb FLE

* |
FSP_ERR_CTSU_DIAG_SUCLK_GAIN | *SUCLK BLE# T 1 > DZHIZHKHM L E L /=,
FSP_ERR_CTSU_DIAG_CLOCK_RECOVERY [*SUCLK 20w 1 H/3) BEEDZRIZEHK L F

L7 *1

Properties

r_ctsu_api.h I27B b2 A4 TEESNTLET,

Description
C OB CTSU ONEREIR 22T SHEE T IR T 5 API AT,
R_CTSU_DataGet FA$tDRE Y {EH FSP_SUCCESS M & EIZIEUH L TL &L,

Example:
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fsp err t err;
uintl6é 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

COEBIE. BESNEEZYFAUVE T —ABRDRAEEFLELET,

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

Parameters
p_ctrl: a2 FA—)LBEAR~ADKRS V4

Return Values

FSP_SUCCESS I* L FELE

FSP_ERR_ASSERTION I* BIBDIES > EHIEESHTOFEFLEA *

FSP_ERR_NOT_OPEN I*Open()DI—NGLICT—ILEhFELE
Properties

r_ctsu_api.h I27A bR A TEESNTULET,

Description
COBE#E. BESNEFYFA U T —RABHOBRAEEZFLELET,

Example:
fsp err t err;

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

Special Notes:
Tl
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3.9 R=CTSU=SpecificDataGet

COBBIE. BELEZYFA U I —ABHOEBE LT -2 BRI O AEZRAAAET,

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

p_ctrl: a2 FA—LEER~ADRA 24
p_specific_data : 7—2 R CI-FHAEZ T B/ v T 7 ~DRA 42
specific_data_type : 189 % T — 42 &5l

Return Values

FSP_SUCCESS L ELE

FSP_ERR_ASSERTION I* BIBDRA > ADEESATIVEEA *I

FSP_ERR_NOT_OPEN I*Open)DI—/ILGLIZT—/EHELE ¥

FSP_ERR_CTSU_SCANNING P XFm

FSP_ERR_CTSU_INCOMPLETE_TUNING /* /8§74 Zt v F 5554 *

FSP_ERR_NOT_ENABLED /* CTSU_SPECIFIC_SELECTED_FREQ #CTSUl1 T/HZ */
Properties

r_ctsu_api.h 1270 b2 A4 TEESNTUVET,

Description

specific_data_type [Z CTSU_SPECIFIC_RAW_DATA #:%% L 1=154&. p_specific_data [Z RAW T—4
FBMLET, CTSULTIEII LAY ML, CTSU2 TIXI LAY FIETILTFRBEBROBEREL D
Ny IT7EHABLTLIEEEL,

specific_data_type 12 CTSU_SPECIFIC_CCO_CORRECTION_DATA #:%%E L 1=154&. p_specific_data
IS Y CCOMET—FEEMLET, CTSULTIEI LA b, CTSU2 TIEI LAY FIETILTFRE
BHOBERELEHEONY 27 ZABELTLESL,

specific_data_type |Z CTSU_SPECIFIC_CORRECTION_DATA #:%5E L 1-15&. p_specific_data [Z<JL
FRBBHEET —2EHEBMLET, CTSU2D VMM DAEFMNTT, TLAY MDY I 7EHAELTKL
fZ&Ly,

specific_data_type I1Z CTSU_SPECIFIC_SELECTED DATA #:%7%E L1=154&. p_specific_data [ZZHR
THEASNEBERBOEY by TZ2EMLET, CTSU2D VMM DHFENTT, HlZIE. 1BBE3IE
BORBEBMER SN TV ZEEIL 005 ZHMLET,

Example:
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:
7wl
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3.10 R_CTSU_Datalnsert

COBEKIE. BELEE2YFA VR TI—RBHEOE vy FHABRDNY I 7ICHEEL-T—2 ML
F9,

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

Parameters
p_ctrl: a2 FA—LEER~NDRA 24
p_insert_data : #&#3 5T —2 DHRA U4

Return Values

FSP_SUCCESS I* L FELE

FSP_ERR_ASSERTION I* BIBDIES > EHIEESHTOFEFEA *
FSP_ERR_NOT_OPEN I* Open() DI —NGZLIZT—IEAELE
FSP_ERR_CTSU_SCANNING P RF o

FSP_ERR_CTSU_INCOMPLETE_TUNING /* #7874 7t v F 5524 *|

Properties
r_ctsu_api.h I27A R4 TEESNTLET,

Description

A—H¥F7TF)Hr— 3 TR_CTSU SpecificDataGet() THELE=T—2I2/ 4 ARELEDNESE L
T. ZDT—E2 % AEABTHRMT S EEZBELTULET, p_insert_data [CHE#HT 2 T— 2 EHIDEET
FLRZREL TS, BEREE— FDFAIX, p_ctrl->p_self data ITHE#MLFET . HERENSS
[X. p_ctrl->p_mutual_pri_data & & U p_crtl->p_mutual_snd_data 2L £,

Example:
fsp err t err;
uintl6é t specific data[CTSU_CFG NUM SELF ELEMENTS * CTSU CFG_NUM SUMULTI]

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

/* Noise filter process */

/* Insert data */
err = R CTSU Datalnsert (&g ctsu ctrl, é&specific data[0]);

Special Notes:
mL
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3.11 R_CTSU_OffsetTuning

COBBIE. BELEFYFA U T —ABHOA Ty FLURE (SO) ZRELFT.

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

Parameters
p_ctrl: a2 FA—LEER~ADRA >4

Return Values

FSP_SUCCESS * L FE L ¥

FSP_ERR_ASSERTION I* BIHDFA > ABEESHATIVEEA *I
FSP_ERR_NOT_OPEN I*Open)DI—/ILGLIZT—/NEHELE ¥
FSP_ERR_CTSU_SCANNING [* XF4 2o %

FSP_ERR_CTSU_INCOMPLETE_TUNING /* #J8i74 Z+ v F 5584 *

Properties
r_ctsu_api.h I27A R4 TEESNTLET,

Description

COBE#E. AIEEFBILI-2TOAEZERALTA 7y FMAEZTWET, FHANRET Lz&ICa—
WLTLESW, CORBE—EETISERABNETISHETHE
FSP_ERR_CTSU_INCOMPLETE_TUNING & LF Y, # 7ty FRAEMNTET T 5 & FSP_SUCCESS #
BLET, 77ty FMRABNETIHFETHAEABEBI—ILERYRLTLZEW, 7€y FREIZD
WTIE, L14FEFZSBLTEZEL,

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 configO0l.p ctrl);

Special Notes:
Tl
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