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1. BIE

CTSU €Y a—JLI& Touch €2 a—JLRAIT®D CTSU KRS 4/3TY, CTSU L 2—JLIE Touch = FJL
DITF7LANYHLDTIERERELTCVWETA, 2—HFT7 TV 5—2avhbb 7o ERTEET,

CTSU R1) 7 5 )LI% CTSUb, CTSU2L, CTSU2La,M 3FBEED/NA—>avhtHh Y ET ., 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# DR — CTSU2La

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

1.1.1  QE for Capacitive Touch & M&E#
COED2—NEFAV T4 T L= a VBRERICKYRLAGHEREMATRBLEST., a2 Ts T L—
< 3 VE&TE X QE for Capacitive Touch [C& > TERESNET,
AVIAT L=V a VBRED—HTHIEYFA VR 7 —RERIE. BT 5HF (UTF. TS) DA
EOELEZDHAETE—FZRLET, BHOIVYFA VI T —RABENDEL L5681, HRATER
5t E— FOMAEHOENFETHEERL. 7OV T4 T— L FHEEEFERTHEETT,

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

TR IZH AT B INTCTSUWR & INTCTSURD [FARED 2 —ILANELET, ChoDMEBIZH LT
DTC ##HJd 52 1 AEETT .

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

API 8% R_CTSU_ScanStart() CeHAl 2B TE £ I,
API % R_CTSU_DataGet() CitBIfERZMEBTEE T,
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RL78 773 1) CTSU £ a—)JL Software Integration System

1.1.3 + >4 CCOHIE

CTSURY 7 x5 )LEt 4 CCO M MCU &i& T 0+ RIZH 1+ B BEMAMNAT DEICHIET 5710
WEMERZENRBL TLET,

COEDA—LVEERRAKRODALE. HERARBEERL T, EESE O YAEEEEERT S-060
HERBZERLEYS . COMERBZEZAVT, R LEEFHREDHEZTVVET,

CTSU2L CREMENEDLTIGEIX. TSHFITEKIN-ATERZFERAL T, EHNICHERKEE
HFLET, BEREOEVNSIENEZEELTHLET,. EVHCCONBER) JMIMLTHLHEET S
ZENTEET,

114 A=Y LA 7Y b Fa—=2T

CTSURD I FIEF Y FICK>TELRTHIEREZEELT. Y CCODFAIFIVvILIUINR
ICIRFEBESICHEREEFT VY UEILTEEODEU YT 7€y FEHRRIEKEABRLTWETD,
CDED2—NLEFE YA Ty FERREEEHAENZ—4 Y MEIZED LS ICHBLET, CORER
FEEOFA IO R EFERATHDT, EBNEHMED R_CTSU_ScanStart() & R_CTSU_DataGet() Hiwh
ETY, ctsu_element_cfg_t MDA /N Tso) IEABDEABRE LTHERSINS-H. COENELITHNIE
DPEVEBTETTIHIIENTEET, &F. ZDIEIE QE for Capacitive Touch Ik > THHESINI-EZE
FRLET,

COWEEXO VT4 U THITHIENTAHETT,

TI7xILEDE—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%)

N—t o T—UIECCONZRARANEHRZNMLI-EZE 100%& LI-EE2DELDTT,
CTSU1 T® 100%IL5H:AIFFRIAS 526us (HAERR) 0 & = DEHAE 40960 TY,
CTSU2 T® 100%IF5H:AIFRIAS 256us (EAERR) 0 & E=0EHAE 30720 TY,
SRR EERT S L. RERMEDLEETI—F Y MEFRABL TERASINAET,

CTSUSNUM & CTSUSDPA Z#i#EahE=-4—4"y MHMEDHI
« CTSUL (CTSU Y Oy 45=32MHz, BECEEE—K)

Target value CTSUSNUM CTSUSDPA Measurement time
15360 0x3 Ox7 526us

30720 0x7 0x7 1052us

30720 0x3 OxF 1052us

7680 Ox1 0x7 263us

7680 0x3 0x3 263us

CTSUSNUM & CTSUSDPA M#EAEHHEIZL Y. EHAIBEMIZIELLES, ESEDEXRT.
CTSUPRRTIO, CTSUPRMODE [3#Z{EZFRALTWET ., COEZLEET S EFIEHETT, FHIE
N—FIF7I=ZaF7ILETSEIESL,

- CTSU2L (BE2BEE—F)

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

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

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

SHAIRERAIX CTSUSNUM IZ& > TEA Y E9, STCLK % 0.5MHzZ [ZERFETEHIMES. FERDRIZY
R—hrEhFEHA, STCLKIZDWTIFIN—FKH T 7I=2aF7ILESBLTLEEL,
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115 S U L/NLVRBER$ETE (CTSUL)
CTSULRYTZIFSINIE1IDDRZA TNV ABERBTEHRLETS,
RS 4 T/NILAREE#IE., EARRIZIE QE for Capacitive Touch [Tk > THREBINI-EZFRALET,
EBDO RS A4 IT/NILRFIHNRE/ A AREFEELT, A= 09712 LTREY 7 b ERRBILERE
LE=/SILRIZIHEYET, COEDa—ILIEEEEEICEAE CTREREE LET,
CTSUSOFF = 0, CTSUSSMOD = 0, CTSUSSCNT = 3
R—=R7OVYIDREFAEEITRELRY FT,

CTSU IZCABEN S foax DREKRE. CTSU Effr 0y 7:&RE Y FCTSUCLK)E LU CTSU R—X %
Oy 8%EEY FMCTSUSDPA)TRESINE T, HlZIL. fok A 32MHz, CTSUCLK T 1/2 FHI%:#IR,
CTSUSDPA T 16 REZERT HER—XH Ov YL 05MHz LY FET, . CTSUSDPA (X TS &
[CEEBTHEMNTARETT,

CTSUR—RYOYHHREEY k
CTSUBIMEY By ¥ BREY F 2 4
f fCLK 4 ﬁ,ﬁ &_z
CLK fCLK/Z » . 9 aw 7
64 5F
3 ’_;E‘ 7 CTSU_CFG_PCLK_DIVISION r_element_cfg @ sdpa

1 R—ZRH0OvHE&ECTSUL)

116 <IFUBAvYEHE (CTSU2L)
CTSU2L R Tz S)LITRIEA/ 4 RZE#MT H-OICRKA4BED FS 4 I/ ABKMTEHAITEE
TO

COEDA—ILVETIAILETIEIEEORKBTHAIL, Fon=3 DDFHABRESHRHELSE
TO

nMHz (n-x)MHz (n+x)MHz nMHz (n-x)MHz (n+x)MHz
measurement  measurement  measurement measurement  measurement  measurement
= Noisy = a = Noisy. =
Detection

B2 RILFI/AYER

Detection

Time

SODEFARERICHT D2 v FHERAEKICIEZIMM HIELZHRE—F) & VMM GHAHEZH#RE—F)
D2@EAHYET, IMM (FBECBERI VEHERERE VD OARELTLNET,

Touch L a—J)LéEShtE=IMM & VMM QB O0—%K 3 (2R LUESET,
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<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 (BIEZB¥RE—F) & VMM (FHAEZHRE—F) OB O—

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

VMM (&, CCO#IEL=3 DDEHANEZE. % 1 BKHRTHOBEICHIET 2REEMMBEZITLN. EDELY
2DODFAMEZME L-EREZHO TEHRIFFFEN 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,

sHlfE 1 sHfllfiE 2 HAIES | E0fEl | EnfE2 | EAME3 | ¥IEHER mEfE
7734 7734 7663 0 71 71 AHEIfE 1+2 | 15468
7689 7739 7666 50 23 73 Rl 143 | 15355
7734 7679 7664 55 70 15 AHAIfE 2+3 | 15343
7721 7719 7694 2 27 25 FHElE 142 | 15440
7716 7747 7693 31 23 54 AHEIfE 1+2 | 15463

BYFA 2R TT—AERI &2 IMM H VMM %

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

RETHET I, ctsu_cfg td A N

R_CTSU_DataGet() I FHEEREL-ZDT—FZMEITEET, TORORZNEEZ LE-T—2 %W
89 5I1ZI1E R_CTSU_SpecificDataGet)&FA L TL &L\, ThHDT—2E#FRALTHED /1 X T«
IWBIEEZLI=T—2% Touch EL 2a—I/LTHET A ELARETYT, FMIF39FEL3I0EEXSHELT

(S,

RSA DNV ABEBIEZa VT4 TREICE>TRELET . COEDa2—LIFaV T4 TERFEIZIE LT
LORAKRTEZ LT, 3TEDRSA IT/NNILARBEKE#ERELET,

RSA TN ARBRERITTRIAERE LAY ET,

(fouk JBR#L / 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/NILAERE 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

B 4 FS4 TNV ARBEBMERTE(CTSU2L)

1.1.7  >—JL F##E (CTSU2L)

CTSU2L R Tz JIILIFHFEBREDEMEINZ DO L DFEEEL—IL FT 5012, —IL KRR
FELVEHAHRFND FSAT/NULRERBED—IL FIEEEH DT HHEEFNBE L TLET, ZDHEE
IFECA=A0EETDAERTETT,

COEDI—IWVEEEIYFA I T —RABRHIZHLTCO—ILRERETEET,

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

.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 ZzSNVIEHADEEEZRET HERT—FRALIPRAICEELET,
CDED2—ILIFEHRISE T E Y AAMET, CTSUL DIFFIL CTSUICOMP & CTSUSOVF, CTSU2L @
H&I1L ICOMPO & ICOMP1 & SENSOVF #!)— KL T, a—J/L\yYBEA#BTEMLET, J—FLEIC

ATFT—RALCRAEEY FLET ., BERNBFI—IL/NY BB DTI$ ctsu_callback_args t M * /N
Devent zZRLTLZELY,

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

R11AN0484JJ0210 Rev.2.10 Page 7 of 40
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1.1.10 Zrisae
CTSURYZzIIIIEBEORNEEREZH T 2HEEZF > TUOET ., COZEHEREX. NEEIER Z 20
I 500 API #EELET,

ZMINAIE., CTSUL & CTSU2L TEA Y, CTSUL AIZ 5 #E#E. CTSU2L AIZ 9 BEOZ #igit
LET, DHEEEIL. AP BHETFUHT CEICE - TEATTEET., CITBEBEDATEEERIHILT
ETINET,

M EEE BT HIZIE. CTSU_CFG_DIAG_SUPPORT ENABLE Z 1 [IZERELZET .

CTSU1, CTSU2L & %12, ADC #ERLET,

CTSUL Mi5&., SMERIZ 27pF D VT U HEBIAREICHY EY, BHHEDTRIRICEEDS v Fit
AZTIHEBIF. 8 1ms DFLEMKRICE v FEHAZERIBL TSN,

1.1.11 SNOOZE E—Fk - —4 Y (SMS) ZfER L 1-5HAl (RL78/G22, RL78/G23)

SMS #{FRH L T CPUBMEFELICETAIN SR v FHIEEFTEESE SHEETT, CPUA STOP E—FK &
SNOOZE E— FDH TEMET 5=, BHEHEBEEHTEAITEET,

SR MY ABREMND DTCEREREDAHYR—FLET, SRR AICEBMEI OV VI foxr ZBIR L 1=
RNEYR-AVF—NL- 24T EFEALTLESL,

COMEEFFARALE-WVEYFA 27 —XIZH LT, R_CTSU_SmsSet()Zxa—/L L1=#IZ
R_CTSU_ScanStart) TeHAIZBBE L TS W, 1 =¥ LA Ty b Fa—Z VI RETRICETT S
LEHRELET,

CTSURYZzIILHANE ) HTEHAIL THREZE ) — K9 HEIZ SMS [ R_CTSU_DataGet()HH DAL
BEIU2 vy FHENEELET,

2y F ONHIFETHE INTSMSEEIYIAAZEZREL T, BEFAERFEOI—ILANYIBEHZEI—ILLT
SMS SRR EEMBRLET ., TREEIZT T r—2a vk, EEEEERBIZ R_CTSU _DataGet() &
O— LT 5L THAKREMSF T A ENTEET,

AHEEREZEALTVWSEEE VAT LDOMUET SMS Z2ERATHEIEXTEFEA,
AEREZFERLEEHERIEE v FHEAEN IMM G Y FT,

AHEEEEEMIZT HICIE, M8~ HTOEHRIERE & CTSU_CFG_DTC_SUPPORT_ENABLE # 1 1Z5%
FEHMD CTSU_CFG_SMS_SUPPORT_ENABLE # 1 [CERELE9 ., DTC U E— rERXZEFERAL TLVS 1=
H, VJE—F - ITUTICHEELTWREHRDTHRSEY F2 00H LT H3RELAHYET, TD=H.
CTSU_CFG_SMS_TRANSFER_ADDRESS & CTSU_CFG_SMS_CTSUWR_ADDRESS [ZI& RAM $Ei5 M
7 RLAMNDTHRI8EY FEO00H £ 57 FLAZRELTL S LYo
CTSU_CFG_SMS_TRANSFER_ADDRESS [ZEMN 2 ZE# (L 544 /81 L E#FERALET,
CTSU_CFG_SMS_CTSUWR_ADDRESS [CENMM A ZEH (L (4*element$ * TILFo O v I D) #E
RALFET, flAIE. BEBE3RF U TIFRBEHBDZEE. 36 /31 FEFERALET,

QE for Capacitive Touch TOF 2 —=2 45 #1753 1=®IZI&. CTSU_CFG_SMS_TRANSFER_ADDRESS
[& OXFEFOO~0xFC800 LIt DfE. CTSU_CFG_SMS_CTSUWR_ADDRESS [& 0xFF200~0xFCB00 14+ D
BICERELTLIEEL,

AHHeld RL78/G22 Tld. HEBENBAIZIIL AV UL, HABENDHESILS8I LAY FULDE
RTIXERTEEEA,

6 [ RL78/G22 T SMS st AKICERT 2EC 21— IO T A—TY, CTSU2L O CTSURD | Y 5A
HERJAIZCDICEZFERALTR—FEAZFITVWET, R— AL HAShEESERAVWTEIYAAMESZ
FRESEET, BYIAAEEICE>TELCHE M) HESESMS NEZEBLET,

TN, R— b ENBBEIY AAHTHEAT DInFEERL TSN, 2L, MCURETIIIEHRETE
BN, R TERL TS EEL,

cTsuzL (mmmp| DTC |mmmp| Pot |(mmmp| INTP (mmmp| Ec  (mmmp| sus

6 RL78/G22 T SMS ftHIBFIZERATAE Aa—/L 70—

R11AN0484JJ0210 Rev.2.10 Page 8 of 40



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

RL78/G22 /' )L.— 7T SMS #FRA L -BEFIEFF R ZTS5HEIE. R— FESNEEIYRAAIZDOVTUT

DEEZELTLIEEELY,

D R—rOHRE
CTSU_CFG_SMS_EXTRIGGER _PORT [Z7/R—Fk - LR R FHREL.
CTSU_CFG_SMS_EXTRIGGER BITIZL YR A THERATHE Y FEEREL TS, HIRIL,
P140 #{& 515 &1&. CTSU_CFG_SMS_EXTRIGGER_PORT [Z P14,
CTSU_CFG_SMS_EXTRIGGER BIT 21 #&RE L TL &, F£i=. FHRIBARANCFERT 58—+
FHAKZFEICL, low BAIZERELTL LY,
EE. DTCERETHR— b - LYRE (Pxx) #8Ew FRETEEHMRZFET,
L7=A'>T SMS #EA L -BEFIFEFALEDETHIE. DTC DEREFLLGHR— - LIRA
(Pxx) ZHDBETHERT S LIETEEFFA, MM ATLERELBVESICHERT S IR—F- L
DRE (Pxx) EERLTLEZELY,

@ SEEIYAHDEE

R—FDEBSZEANT HNEBENYAHDERENDLEIZIZY 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 TS &L,

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

CTSU & CTSU2La R Jx JI)LIFEHDEEBZERL 1 DDOEEE L TEHAIT %5 MEC #EEZxEF>TL
9, COHEIIBCEREE—FOAFEHTRETT,

BIZIE3 ODNEBEFEAT H5E. BEFEFIIEERAL T3 FrRILOEEIZE L TENZTADEBEZE
BL, AENBIEMECEHAILT3IFYRILEFELER1FrRILOFFAZLTL OOFAEZRET &
WS ZEMAEETY, MEC EHAIRFIFIEHR L-EBDBRENERINIDTIEEL T,

7I1EEER & MEC #ReZ A L =5 A0 AIRFOLRERLET, B8TF v RILERFICFHAT
1=, FHRARMNEBYET,

Normal Scan
R_CTSU_ScanStart() CHl, CHZ_ CH?’, R_CTSU_DataGet()
Measuring Measuring Measuring .
1 1 Time
| Start
Reduction
MEC Scan |
R_CTSU_ScanStart() CH1+CH2TCH3 R_CTSU_DataGet()
Measuring i .
! — : Time
'Start Finish 5

7 EEEHR & MEC #REZE (5 L =5t D & IR HL 8

MEC 8D 1 — KEHIZF BI2IE. CTSU_CFG_MULTIPLE_ELECTRODE_CONNECTION_ENABLE
FLICERELFET,

MEC #REZERAT 5B EE. AL TSICH L TEEDR Y FA U2 T —RAEHEEFRDE Y FA LS

T —REREERLET, MECEHAIRDA Y FA U2 T 1 —ABRTIETRORENDLELLRYET,
ctsu_cfg_tDtsod & 1L ICERET DI ETRAYFA VAT —ABRICH LT MEC #EEZ BN TEET,
ctsu_cfg_t M mec_ts Z&HEIFTH TSHEESDWLTAMNICHREL TLEZELY,

R11AN0484JJ0210 Rev.2.10 Page 9 of 40
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RL78 773 1) CTSU £ ¥ a2 —JL Software Integration System

O—I)L FieE L R ICERAT 5158, ctsu_cfg_t M mec_shield_ts [Z—IL FIFFD TS BB ZHREL
TS, ZOHFE. P—ILFRFELTHERATESTSIELIDOTY,

ctsu_cfg t @D num_rx [E 1 ITERELTLES LY,

Bz (£, 8 NEBEBHNIBZE. UTIZRT L3I ctsu_cfg tDAUNEHRELTLESL, T Tl
ZFOMDA UNIEEBRLTWET,

.tsod = 1,
.mec_ts = 0,
.mec_shield ts = 3,
.num rx = 1,
8 MEC+ ¥—JL REB#ERHI
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1.2 sHAE—F

CDEDa—ILE, CTSURY D IFINRRTIHIECEE. HERE. CTSU2L R T 5 )LIEFNIC
M CERFADZEAE—FIZHIELTWVET, Ff-. CTSU2L (FBEEREE—FE L THERKEEHR
THRE—FHFRHELET,

121 HEBEEE—F

CTSURYZIISINETSESIZH-THRIBICEHALTT—42&28BMLET, fIzIE. 7TUH5r— 3>
T TS5, TS8, TS2, TS3, TS6 DIEHTHEHALI=LMEFETH, TS2, TS3, TS5, TS6, TS8 MIEIZEHEIL
TT—R3EBMTEDT, Ny IT7DA T v RIE2]. [4]. [0]. [1]. [3] ZBHBLTLEELY,

[CTSU1]
120 TS DEFAIBMEIET 74/ FEREDNIGE. BESFHEME+$5526us TY,

68us - 526us _ saus 526us _ 17us 526us 8.5us 526us R
1 1 1 t + + 4 tttttr s
SNUM = Measurement time 1 1 2 1 2 3 4 12345678
Wait time is changed depend on the Sensor Drive Pulse setting as above.
CTSUSST : 16

CTSUPRMODE : 2
CTSUPRRATIO : 3

B 9 BB ERAIRM(CTSUL)

[CTSU2L]
120 TS QEHAIBEBIET 74 I FEEDES. #9576us T,

1st 2nd m

»
»

A

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

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

10 BECREFAFFRE(CTSU2L)

1.2.2 HEREE—F
HEBREE—FTIE,. ZETS (Rx) EZEETS (Tx) OEICRETIHBERELFTALET, FD=
H.2D2UED TS EZHEELELET,

CTSURY IS ILIF, BESNI-Rx & TXDETHMRAEHLEZALET, HZIE, TS10, TSI N
Rx. TS2, TS7. TS4A N Tx DHFE. UTDHAEHEDIEIZFHALTT—2 MWL ET,

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

BEBEICRELTWSHEEREZERIT A7, CTSUANY T T JILIER—EBIZx LT 2 BOEHAILE
ZLFET, TOH, 1 DOEBOFAREIET 74 )L FREDHZE. $1152us TY,

1EB (Primary) & 2[EEB (Secondary) T/NILAHAERA Y F FX YN\ 2DUBEEBREREESET
AL, 2 BEEAES LEBERENDERERHDI L THEREMEE/IENTEET, COED 21—
WIFEREHEZEZETIC2EDFAEEHALET,

R11AN0484JJ0210 Rev.2.10 Page 11 of 40
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[CTSU1]
120 TS DEFRAIERBIET 74 FEREDIGE. BEFHEMB+526us D 2 £ T,

[CTSU2L]
120 TS OFBIEBEIET 74 FEEEDHES. #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 BRETAIE— K (CTSU2L)
BREME— FTIE. TSHTICANSLIMNGBREFHALETS.
BT EMOIRXEEEE L ARTT,

AL YF XN EFETREEVOTEHRIEKE LEICES=6H. 1 20 TS OFFAIREIET 74 F
BEDGE. $9256us TY ., BREAE— FTRMEOE—FEYRVWEEFLRHENDELLSHT=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 EHRET R
R11AN0484JJ0210 Rev.2.10 Page 12 of 40
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1.24 GEEWHIEE—F (CTSU2L)

CTSU2L MEEMEE— FTIX., TSIHFICEESA-AHIENZEALT. THMICHERBZESHL
9, CHIZIE3BEOLEAHYET, B 13DFAIVFFr—rE2SBLTLEZL,

1. HERARKOEAEZ LTS, 12EBOEAITLIEY FZHYET,

2. SNEMEHLIC TSCAP EXEZHMLI-E EDNEFREFETRIL T, BEKREEOEVNEIEREZREL L-H
FR¥EERLET, 1LOHAN LY FETLEEZDOHATETLEY,

3. AANEMEICE VYA Tty FERERLTADC TEEZHBITAHAZETRIRIM LS R 2 2L,

NEEERROBE R J MG LET, 2 #ARETLI-EEICRTITHHIDEKREZI LT« TRE
TEEYd,

Measurement
Period

Corrl2 Corrl2

1%2us b
approx.

Update coefficient Update coefficient

Adjust RTRIM
Number of times
CTSU_CFG_TEMP_CORRECTION_TIME

B 13 REMEHMNE2AI0TFr—F

1.2.5 ZHE—F
ZHME—FIX., COZMEREEFE> THRALATAEZR XYy T HE—KTT,
HMIZOWNTIX, 1.1.10IEESBLTLEELY,

R11AN0484JJ0210 Rev.2.10 Page 13 of 40
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1.3  FREIEA=z2T

LI2ETHALEBY., SHAIRVI b7 M) AFLEA AV M) VY a0 bO—5TEEShi=5
BARYFOWTIADICE > 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()

HELEEYFA 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—REBHRERTLET,

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

BELEIYFAUETI—REROE YA T Y FLTPRXE (SO)
EFRELET,

R11AN0484JJ0210 Rev.2.10
Feb.19.25
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2. APl &R
RECa—LIF, TREOEHETHEEEZELTLET,

2.1 N—FOTT7DEX
CERIZES MCU DL TO#EEZ Y R— L TWARERHY FT,

® CTSUb
® CTSU2L
® CTSU2La

2.2 VIO TDEX

CORFANFUTOED 2 —ILITERFELTLET,
® KR—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 V4.1.0 LIF%

2.3 HR—rENTVEY—ILFI—>

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

® |AR Embedded Workbench for Renesas RL78 v5.10.3

® LLVM for Renesas RL78 v17.0.1.202412

HIREIE

COA—FREVIV ISV MTEHEL, BHORBEBEOI—ILEZRELET,
RL78/G16 ¥ )JL— T T LLVM O /NA S #ERATHHEE. 7R Y MERKEFIZLLT® CPU Options (2
FrvHsLTLESW, 7Oz MeEFRY, 7Oz bOTANRTAHORET I ENTEET,

2.

AN

) ooox 8 70/(74: Ivm_Project o x|
LLVM for Renesas RL78 {5 AT x K
A7 W

Select Additional CPU Options.
eloct ional pio: Y-

v C/Co+ ENF
Y-RFIA TT15 Configuration: HardwareDebug [77717) WEOER

ENFES
0¥y
R ® V-Lit® B Tookhain B Device| » UNF-2777 T ENFERRY | i (13Y--/-%~ @ IF--/-%

RE
C+

CPU Type S52-core

J0J1Ih-3-Fv-
JoJ1Ir 88

R11AN0484JJ0210 Rev.2.10 Page 15 of 40
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2.5 ANYETrAL)

FTRTHOAPIREUHE LEFASNDSA V2 T —AEEE “r_etsu_api.h” IZEREESINATHET,
EIL KT EDEREA T 3 viF “r_ctsu_config.h” TEIRLET,

2.6 B

CDHORISANIEXANSICOO ZFERALTVWET, INHDE (I stdinth TEESINTLET,

R11AN0484JJ0210 Rev.2.10 Page 16 of 40
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2.7 aAVNAILEDETE

AED21—)IDAV T4 FaLb—2avA T avBZENF TV a V& 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 HHA.
CTSUWR % 22 %, CTSURD # 23 &IZE|IY & T
T. /—TILE—F, 16 By FEEEEZBRELTL
LY,
RL78/G22 ' )L— 7T DTC REZFEAT SHA.
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 ERAT 55E&(F. 0 %58
FELTLEELY,

%

%IPII

CTSU_CFG_SMS_SUPPORT_ENABLE
% FIA4I MMEE “0”

SMS #ERA LI-B8¥IETBDMEEEEMIZT 5H
BIRLEY,

AiEge =B LIZHEE. PR TLOMMMLET SMS
*EATELIFTEEEA,

CTSU_CFG_SMS_TRANSFER_ADDRESS
¥ T 74 MEIX “OxFF800”

SMS® DTC ) E— FERiETHEAT SV E—+ - T
J7DTF7 FLAKRETT, 1L.LIIEEZSEBLTLE
éll\o

CTSU_CFG_SMS_CTSUWR_ADDRESS
¥ T 74 MEIX “OxFFB0Q”

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

CTSU_CFG_INTCTSUWR_PRIORITY_LEVEL
¥ T4 MMEF “27

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

R11AN0484JJ0210 Rev.2.10
Feb.19.25

RENESAS
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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—FERELEFT, BE
ElXR— DI N—TESTY, @EIEHR—F
ELTHETED PO~P7, P12~P14 £H Y ET,

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 ZFFUH I =&Y IAH A NtEE INTP) DF
SERELEY, BHAF0~7ERYVFET,

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_NUM_AUTOJUDGE_SELF_ELEMENTS BHHEECREILAY FOBRERELET,
CTSU_CFG_NUM_AUTOJUDGE_MUTUAL_ELEMENTS HEHEHESREILA Y FORBZERELET,

CTSU_CFG_LOW_VOLTAGE_MODE

Low Voltage €E— FEBRITT HMEIRLFET, =
MDfEA CTSUCRAL LY XA M ATUNEO E v M
EENFET,

EREIE:

A7 kI CTSUL O Low Voltage E— K ZEHHR—
FLTWLAWL=8, CTSULDEBESIZ0ZHRELT
{f2ELY,

CTSU_CFG_PCLK_DIVISION

fak DPRAEEHZELET, ZDIEH CTSUCRAL
LCRAADCLK EY FZHRESNET,

CTSU_CFG_TSCAP_PORT

TSCAP i FZH/ELET,

Iz (£, P30 M54 0x0300 #/ELEFT,
CTSU_CFG_VCC_MV Voo DEEZEHRELET,

Bz (£, 5.00V DIHE 5000 #F/ELET,
CTSU_CFG_NUM_SUMULTI TLFo/OYEBOBMERELET,

CTSU_CFG_SUMULTIO

TULFUOYIEHAD L DBEDEKBOBBEEREH
ELEY,
Ox2F AHERIETY .

CTSU_CFG_SUMULTI1

TILFIOVIEHAD 2 DEDERBOBEERLH
ELET,
0x28 M HEREETT,

CTSU_CFG_SUMULTI2

RLFUOYYEBO 3 DEDOERMDEREEEHR
ELET,
0x36 AHEEETY,

CTSU_CFG_TEMP_CORRECTION_SUPPORT

BEREZADICTLEINRIRLET,

CTSU_CFG_TEMP_CORRECTION_TS

BEMERFOESERELEY,

CTSU_CFG_TEMP_CORRECTION_TIME

REMEOHERYEFMREERELET, BEMH
EE—FTOBI13EZE 1LY FELT, Aty
FEITEBICEHITIODOEHRERELETT,

CTSU_CFG_CALIB_RTRIM_SUPPORT

BEMIED RTRIMBEZEMNICTHMERLE

£l

REBFEZEMLTEMET HIZIE. ADC DEREL D
BLHYFET,

R11AN0484JJ0210 Rev.2.10
Feb.19.25
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CTSU_CFG_DIAG_SUPPORT_ENABLE

THRETADICT ENBRIRLET,

CTSU_CFG_SMS_ELEMENT_NUM

SMS TEHAIT AT LAY MDA ERELET,

CTSU_CFG_MULTIPLE_ELECTRODE_CONNECTION_ENABLE

MEC #EEE BT 2MERLET,

CTSU_CFG_MAJORITY_MODE

2y FHERZLEBOEY bxv 7, 1Ev FBEIE
VMM, 2Ew FEBIZIMM ZRLET, 2YFA >
AT —RBEHICELETEELET.

1: VMM

2:JMM

3: VMM & IMM DR

R11AN0484JJ0210 Rev.2.10
Feb.19.25
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2.8 J—FH 44X

ROM (A— FBELUEH) & RAM(FB—NIILT—4) OY A X(E, EJLFEED 2.7 32/31 )LEEDE
Bl DAV IAFaL—2avAToavIick-TRFVET, BELEIX. NR3YR—FShTLS
Y—I)LFT—2] DCC-RLDC aAVNASTAVNANA T avRnTFI4IL NEDSEETYT, O—FK
BAXIEC a4 SDNN—2a30paunRf LA ToavIZkYELRY £,

FIUE—2 30 I LAY FDOBIZESTIERAM YA X&xA—/N\—F BalaElNH Y £, 4FIC
RL78/G16 F')L— JI& RAM A 2KB D T=6b TiEE ( FF &Ly,

Renesas CC-RL Toolchain v1.14.00 ##AL T, FEDA VNS IIBEDOHRETOY A XERLET,
A XZEDHDIZENDHRLTWET,

® CTSU_CFG_PARAM_CHECKING_ENABLE 0
CTSU_CFG_DTC_SUPPORT_ENABLE 0
CTSU_CFG_LOW_VOLTAGE_MODE 0
CTSU_CFG_TEMP_CORRECTION_SUPPORT 0
CTSU_CFG_CALIB_RTRIM_SUPPORT 0
CTSU_CFG_MULTIPLE_ELECTRODE_CONNECTION_ENABLE 0

HERELHERETNENIILAVITOHARE, 1TILAYV FEMTEZSY A XZRLET,
QE Nt 519 % ge_touch_config.c Lt &HET .

[CTSU1]
® CTSU_CFG_NUM_SUMULTI 1

Mode and Self-capacitance + 1 element Mutual capacitance +1 element
element num 1 element 1 element
ROM 3938 bytes +34 bytes 4218 bytes +34 bytes
RAM 156 bytes +22 bytes 174 bytes +34 bytes
[CTSU2L] VMM
® CTSU_CFG_NUM_SUMULTI 3
® CTSU_CFG_MAJORITY_MODE 1
Mode and Self-capacitance 1 + 1 element Mutual capacitance +1 element
element num element 1 element
ROM 6767 bytes +30 bytes 7279 bytes +27 bytes
RAM 376 bytes +40 bytes 410 bytes +62 bytes
[CTSU2L] IMM
® CTSU_CFG_NUM_SUMULTI 3
® CTSU_CFG_MAJORITY_MODE 2
Mode and Self-capacitance 1 + 1 element Mutual capacitance +1 element
element num element 1 element
ROM 7002 bytes +30 bytes 7486 bytes +27 bytes
RAM 384 bytes +48 bytes 426 bytes +78 bytes

R11AN0484JJ0210 Rev.2.10

Feb.19.25
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2.9 E1E:

APl BIHIDSI B THIBERS L UFNERERLET, API BB THERT H/\5A—2D0DZ (L, FIZE
BTEELTVWET., ChERF v I TV, T5—ZFLSEDHTT,

CNSDEERDPHZERE, TO R4 TEEE EHICr ctsu_apih [CEESATVWET,

F licTctsu_ctr t#ERKR (Q2 FO—)LIEER) ZRLET, COBEARTERALTVLWST—2HEID
WTIlEr_ctsu ge.h ZSBLTLCESL, BFYFA U T —XBROFRARECHABRZEELE
9, QE for Capacitive Touch AT 52T, 2VvFA U2 7 —RAERICKELCIzaY bO—)LIEERK
DEHA ge_touch_config.c [CHAETNDZDT, COED1—ILDAPIDE—SBIIZHKELTL LY,

% 1ctsu_ctrl_t #E&EH&E

T—458 PPN AE
uint32_t open Open234
volatile ctsu_state t state FHAIKEE
ctsu_cap_t cap SR~ UA
ctsu_md_t md sHRlE—F
ctsu_tuning_t tuning A% WA 7Y b Fa—=25255
uint16 t num_elements ILAV M
uint16 t wr_index CTSUWREIYAAAL VTV R
uint16_t rd_index CTSURDEIYAHA VT II R
. . ILAYVEDATEY FFa2a—ZVIRTITS
uint8_t p_element_complete_flag BO#A A
int32_t * p_tuning_diff BEELDERBEORA A
uint16_t average BHFHEREIL
uintl6 t num_moving_average BHTEHRE
uint8_t ctsucrl CTSUCRLMDERTE
ctsu_ctsuwr t * p_ctsuwr CTSUWR®DERTE
ctsu_self buf t * p_self raw HEEBREAENYI7ORAUE
uintl6 t * p_self corr HEAEWEBN Y I7DRSA V42
uintlé t * p_self mfc BEBEVILFI/OYIBEENY I FDRAUAE
ctsu_data_t * p_self data HBEAR=HAENNY I7DRSA 42

ctsu_mutual buf t *

p_mutual raw

HEREABENYI7DRA VA

uintl6_t * p_mutual_pri_corr HERETSATUBEBENY I 7DRA 4

uintl6 t * p_mutual_snd_corr HERELH A VHEEBNY IT7DRA VA

uintlé_t * p_mutual_pri_mfc *EOE?E T3ARYILFIOY VBEMBNY T 7D
RA4E

uintl6_t * p_mutual_snd_mfc WERELHUFIYILFIOYIBEMENY T 7D

RS R

ctsu data t *

p_mutual_pri_data

HERETSATYEHABNY I7DRA V4

ctsu data t *

p_mutual_snd_data

HEREEH T UHBENY I7DRA 4

ctsu_correction_info_t

*

p_correction_info

HEFRHRDKRA 22

ctsu_txvsel_t txvsel TXVSELDEEE

ctsu_txvsel2_t txvsel2 TXVSEL2DEEE

uint8_t ctsuchac0 CHACOMDE&E

uintg_t ctsuchacl CHAC1DE&E

uintg_t ctsuchac? CHAC2ME&E

uintg_t ctsuchac3 CHAC3DEXTE

uints_t ctsuchac4 CHACAMDERE

uint8_t ctsuchtrcO CHTRCOMEXTE

uint8_t ctsuchtrcl CHTRC1MDEETE

uint8_t ctsuchtrc2 CHTRC2ME%E

uint8_t ctsuchtrc3 CHTRC3ME&E

uint8_t ctsuchtrc4 CHTRCAMELE

uint16 t self elem_index HERENDILAVKAVUTYIR
uint16 t mutual_elem_index HEBEDILAVKRAVUTYIR

R11AN0484JJ0210 Rev.2.10
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T—458 AN AE
uintl6 t ctsu_elem_index ILAVRMIOTYIR
ctsu_cfg_t const * p_ctsu_cfg AV T4 TRBERDRA VA

(* p_callback) (ctsu_callbac

void K args. t ) A=Y EBDRA A
uint8_t interrupt_reverse flag BlYVAHRET ST

ctsu_event t

error_status

IZ—RAT—43R

ctsu_callback args t *

p_callback_memory

a— )Ly Y BEEURTE (TrustZone &)

void const *

p_context

ContextD A > 43

bool serial_tuning_enable SYFPINFa—=FF M ISY

uintl6é t serial_tuning_mutual cnt SDYTFIFa—=2Y

uintl6 t tuning_self _target value EE’@EO)T ey bFa—=2 TRk
uintl6 t tuning_mutual_target value EE@EO)T ey bFa—=2 TRk
uint8_t tsod TSODERE

uint8_t mec_ts MECOTSinF&S

uint8_t mec_shield ts MECY—IL RDTSIHF&ES

CTSU_CFG_DIAG_SUPPORT ENABLE ==

ctsu_diag_info_t *

| p_diag_info

FHERDARA 2

BSP_FEATURE_CTSU_VERSION ==

RILFH/OAYIDATEY FFA—ZVIRT

1 *
uint8_t p_frequency_complete_flag IS EORA A
uint8_t * p_selected freq self BRLEBERBEBESDRA VS (BEB=E
uintg t * p_selected freq_mutual BRLEZERBEBESDRA VS FHES=E
ctsu_range t range BRLoY
uint8_t ctsucr2 CTSUCR2ME&FE

& 2T ctsu_cfg_t#@ER (3274 JHEERK) 2R LET,

QE for Capacitive Touch Z#RT 52 & T, FVFA 232 7 —RAEREIZIG CI-EHH
ge_touch_config.c [CHAEN BN T, R_CTSU Open()DE_FIHIZHELTLESL, AT TDIEIE
Smart Configurator & f=[& QE for Capacitive Touch ME&E T SRR E B> TH Y. DEDOHNEELDI=HIZK
VIR 7TRIS—HRBEZLFFA, FBTBETSHEEIEFELTILZEL,

& 2ctsu_cfg_t {Ei&E&

T—H5E A UNE NE BN

ctsu_cap_t cap CTSU R &+ “BA b1 58IR CTSU_CAP_SOFTWARE : Y7 ko7 bUH
CTSU_CAP_EXTERNAL : 488 k')

ctsu_txvsel_t | txvsel EEBIRER CTSU_TXVSEL_VCC : VCC ;&iR
CTSU_TXVSEL_INTERNAL_POWER : VDD 3&iR

ctsu_txvsel2 | txvsel2 EEBIRER 2 CTSU_TXVSEL_MODE : TXVSEL [Z# 5

t (CTSU2 D #) CTSU_TXVSEL_VCC_PRIVATE : VCC(ZF)®EiR

ctsu_atunel | atunel ERASRE CTSU_ATUNE1 _NORMAL : @& HH

t (CTSU &) CTSU_ATUNE1 HIGH : B&#RHH

ctsu_atunel | atunel2 EBRASHE CTSU_ATUNE12_80UA : 80uA E— K

2t (CTSU2 &) CTSU_ATUNE12_40UA : 40uA E— K
CTSU_ATUNE12_20UA : 20uA E— K
CTSU_ATUNE12_160UA : 160uA E— K
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TR A NF kS EDEH
ctsu_md_t md CTSU &HAIE— F&ER CTSU_MODE_SELF_MULTI_SCAN : EE2&E2<I/L
FR¥XVYUE—F
CTSU_MODE_MUTUAL_FULL_SCAN : tHERE 7
JLRAFYE—F
CTSU_MODE_MUTUAL_CFC_SCAN : i EAE C
FC A% ¥ U E— K (CTSU2 DH)
CTSU_MODE_CURRENT_SCAN : B R ¥ v >
E£— F(CTSU2L)
CTSU_MODE_CORRECTION_SCAN: : #§ilEX ¥+
vE— F(CTSU2L)
CTSU_MODE_DIAGNOSIS_SCAN : Diagnosis X
FrYUE—F
ctsu_posel_t | posel FEET AR F SR CTSU_POSEL_LOW_GPIO : L i 51(GPIO)
CTSU_POSEL_HI_Z: Hi-Z 5
CTSU_POSEL_LOW : L HH 3(TXVSEL/TXVSEL2 ®
B&E)
CTSU_POSEL_SAME_PULSE : RIf8G£1E)/ VLR
H A (TXVSEL/TXVSEL2 DR E)
uint8_t tsod TS tmFEE H HEIR 0: #EAREHAUE—F
1: TS #mFEE H 5 (High/Low H )
uint8_t mec_ts MEC #BECHERAT % TS i FES 0 to 35
uints_t mec_shield_ts | MEC ##ETHERTS7Y T4 7> —ILF | 0to 35
DTS mFES
uints_t ctsuchac0 TS00-TSO7 BT R Y 0x00 to OXFF
uint8_t ctsuchacl TS08-TS15 BEXI<T R Y 0x00 to OXFF
uint8_t ctsuchac2 TS16-TS23 HEXI<T R Y 0x00 to OXFF
uint8_t ctsuchac3 TS24-TS31 BHX<T R Y 0x00 to OxFF
uint8_t ctsuchac4 TS32-TS39 BEXIT R Y 0x00 to OXxFF
uint8_t ctsuchtrc0 TS00-TSO7 fHEEEVYRY 0x00 to OXxFF
uint8_t ctsuchtrcl TS08-TS15 HEEEVYR Y 0x00 to OXxFF
uints_t ctsuchtrc2 TS16-TS23 #HEZEET R Y 0x00 to OxFF
uints_t ctsuchtrc3 TS24-TS31 #HEZEEFETRY 0x00 to OXFF
uints_t ctsuchtrc4 TS32-TS39 HEZEEFETRY 0x00 to OXFF
ctsu_elemen | p_elements ILAVKR-aYTaTL—300KRS | -
t cfg_t * Vi
uint8_t num_rx ZIEHFH 0 to 36
uint8_t num_tx FEETR T 0 to 36
uint16_t num_moving_ | HEIT—2 BT 0 to 65535
average
bool tunning_enabl | 1 =¥ LA TEY FFa2 -5 TS5 true : Enable
e g false : Disable
void * p_callback CTSUFN E|YAH—)L/Ny Y -
void * p_context AVTFERMDRA V4 -
void * p_extend TR DORA V42 -
uint16_t tuning_self_tar | BEREA = v ILA Ty FE2—4y 0 to 65535
get_value ~E
uint16_t tuning_mutual | HEBREA =S v ILATEY F2—Fy 0 to 65535
_target_value ~ME

LEBERTERALTWAANEREZRLET,

/*x GTSU Events for cal lback function */
typedef enum e_ctsu_event

{

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

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

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

///< Abnormal sensor current (CTSUSR. ICOMP1 set)
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} ctsu_event_t;

/*x GTSU Scan Start Trigger Select */
typedef enum e_ctsu_cap

{

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

/*x GTSU Transmission Power Supply Select *x/
typedef enum e_ctsu_txvsel
{
CTSU_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, ///< Follow TXVSEL setting
CTSU_TXVSEL_VCC_PRIVATE, ///< VGG private selected
} ctsu_txvsel2_t;

/#% CTSU Power Supply Capacity Adjustment (CTSU Only) */
typedef enum e_ctsu_atunel
{
CTSU_ATUNE1_NORMAL, ///< Normal output (40uA)
GTSU_ATUNE1_HIGH ///< High—-current output (80uA)
} ctsu_atunel_t;

/*x GTSU 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
GCTSU_MODE_MUTUAL_FULL_SCAN = 3, ///< Mutual capacitance full scan mode
CTSU_MODE_MUTUAL_CFC_SCAN = 7, ///< Mutual capacitance cfc scan mode (CTSU2 Only)
GTSU_MODE_CURRENT_SCAN =9 ///< Current scan mode (CTSU2 Only)
GCTSU_MODE_CORRECTION_SCAN = 17, ///< Correction scan mode (CTSU2 Only)
CTSU_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_GPIO0, ///< Output low through GPIO

CTSU_POSEL_HI_Z, ///< Hi-Z

CTSU_POSEL_LOW, ///< Output low through the power setting by the TXVSEL[1:0] bits
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
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CTSU_SSDIV_0440
CTSU_SSDIV_0400
CTSU_SSDIV_0360
CTSU_SSDIV_0330
CTSU_SSDIV_0310
CTSU_SSDIV_0290
CTSU_SSDIV_0270
GCTSU_SSDIV_0000
} ctsu_ssdiv_t;

/*x Gal |back function parameter data */
typedef struct st_ctsu_cal lback_args
{
ctsu_event_t event;
void const * p_context;
in :ctsu_cfg_t
} ctsu_cal Iback_args_t;

/*x Element Configuration */
typedef struct st_ctsu_element
{
ctsu_ssdiv_t ssdiv;
uint16_t S0,
uint8_t snum;
uint8_t sdpa;
} ctsu_element_cfg_t;

///< 0. 44 <=
///< 0.40 <=
///< 0.36 <=
///<0.33 <=
///< 0.31 <=
///< 0.29 <=
///<0.27 <=
///<0.00 <=

Base clock
Base clock
Base clock
Base clock
Base clock
Base clock
Base clock
Base clock

frequency
frequency
frequency
frequency
frequency
frequency
frequency
frequency

(MHz)
(MHz)
(MHz)
(MHz)
(MHz)
(MHz)
(MHz)
(MHz)

ANANANANANANANAN

Coococecoe o
ROR W W WSS
o woeoo O

///< The event can be used to identify what caused the callback
///< Placeholder for user data. Set in CTSU_ api_t::open function

///< GTSU Spectrum Diffusion Frequency Division Setting (CTSU Only)

///< GTSU Sensor Offset Adjustment

///< CTSU Measurement Count Setting
///< CTSU Base Clock Setting

210 RY{E

AP BEAHORYEZRLET ., COFZBEL, APIBEHOTO K24 TEE L & 4I(C fsp_common_api.h

TREINTLEY,

/** Common error codes */
typedef enum e_fsp_err
{

FSP_SUCCESS = 0

FSP_ERR_ASSERTION
FSP_ERR_INVALID_POINTER
FSP_ERR_INVALID_ARGUMENT
FSP_ERR_INVALID_CHANNEL
FSP_ERR_INVALID_MODE
FSP_ERR_UNSUPPORTED
FSP_ERR_NOT_OPEN
FSP_ERR_ABORTED

8

/* Start of CTSU Driver specific */
FSP_ERR_CTSU_SCANNING
FSP_ERR_CTSU_NOT_GET_DATA
FSP_ERR_CTSU_INCOMPLETE_TUNING
FSP_ERR_GTSU_DIAG_NOT_YET
FSP_ERR_CTSU_DIAG_LDO_OVER_VOLTAGE
FSP_ERR_CTSU_DIAG_CCO_HIGH
FSP_ERR_GTSU_DIAG_GGO_LOW
FSP_ERR_CTSU_DIAG_SSCG
FSP_ERR_CTSU_DIAG_DAC
FSP_ERR_GTSU_DIAG_OUTPUT_VOLTAGE
FSP_ERR_CTSU_DIAG_OVER_VOLTAGE
FSP_ERR_CTSU_DIAG_OVER_CURRENT
FSP_ERR_GTSU_DIAG_LOAD_RESISTANGE
FSP_ERR_CTSU_DIAG_CURRENT_SOURCE
FSP_ERR_CTSU_DIAG_SENSCLK_GAIN
FSP_ERR_GTSU_DIAG_SUCLK_GAIN
FSP_ERR_CTSU_DIAG_CLOCK_RECOVERY
FSP_ERR_CTSU_DIAG_CFC_GAIN

} fsp_err_t;

6000,
6001,
= 6002,
6003,
6004,
6005,
6006,
6007,
6008,
6009,
6010
6011,
6012,
6013,
6014
6015,
6016,
6017,

///< A critical assertion has failed

///< Pointer points to invalid memory location

///< Invalid input parameter
///< Selected channel does not exist
///< Unsupported or incorrect mode

///< Selected mode not supported by this API
///< Requested channel is not configured or API not open

///< An operation was aborted

///< Scanning.

///< Not processed previous scan data

///< Incomplete initial offset tuning

of data collected no yet.

of LDO over voltage failed.

of CCO into 19. 2uA failed

of CCO into 2.4uA failed

of SSCG frequency failed

of non-touch count value failed

of LDO output voltage failed

of over voltage detection circuit failed
of over current detection circuit failed
of LDO internal resistance value failed
of Current source value failed

of SENSCLK frequency gain failed

of SUCLK frequency gain failed

of SUCLK clock recovery function failed
of CFC oscillator gain failed.

///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
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3. API B

3.1 R_CTSU Open

COBBIE. REC1-ILOMNPULET HEHTT . COBBIIMD APIBEHZERT SAIICETI 1
ENHYET, FVFA R T —RABHEBITETL TS,

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 ZHEESATOEEA *
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. Bl¥p cfgC>TaY FO—ILEBERDOIEAZRE. LR 2 DOMEAZRE. Y AHDERE
BLUEMEELET,

Ffz. RVIDZVFA AT —RERITHT H0NEBOLEECIE. HERBOERLEERTLET, =
DMIBZ(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— FE LT SRELNHY £, R— FIHEEI%IE SmartConfigurator (2
Ko TR EN S R_CTSU_PinSetlnit() OFEAZEHELET,
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3.2 R_CTSU_ScanStart

COBRIF. BELEEYFA U2 7 —RIBHEORZRBLET,

Format
fsp err t R CTSU ScanStart (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* BIBDEL > EHIEESATOFEFEA *
FSP_ERR_NOT_OPEN I* Open() DI —NGLIZT—IEAELE
FSP_ERR_CTSU_SCANNING I RF o

FSP_ERR_CTSU_NOT_GET DATA /* GiD#EEFIMFEL TIVFEA *I

Properties
r_ctsu_api.h 1270 b2 A4 TEESNTLET,

Description

COBHIE. VIRIZTRIADBE, 2 VvFA 242 7 c—RERICHK C5HRIERE % L CEHAI £ %A
LET. MBI LU HDBZE, SHRIEREZLTRYAFBRKREICLES,

CTSU_CFG_USE_DTC NE#MIZH->TW5HE. DTCERELLET,

EHBISERIX INTCTSUFN ElYIAH/N\Y RSB RITEINZa—ILAAY VERTEMLET,

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:
mL
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3.3 R=CTSU=DataGet

COBEBIE. BELEEZYTFA R 72— ABROBIRGFA 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 53y T7~DRA 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 /* 4/ =2+ /LF Tty FFa—=20H %

Properties
r_ctsu_api.h I27A bR A 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 : 2% CCOMIE. VILFV OV IMIE, BHTHELI-E

FRE—FRICEYBBGNY I7HAANRELGYET, BEREE— FEERFTBE—FTREERT S
TS#. MEABREE—FTEITMIYIRBD 2EFEZRAEL T ZELY, CTSU2L @ IMM DIHE(F. 3 AR
HOT—IDEMINETH, SHIC3FEEABL TSI,

BEMEE— FCIEIEAEEERMLELA, RTRIMBAREZ LIBEICIE. RTRIMEZEMLET., 2D
EEFARBEBMANTADC DEREZEELTLSDT, HHALTWLS ADCEREICRTREEZ LTS,
FhUNDIEE L OXFFFF Z4&#LE T,

AZ¥NATEY b Fa—U I F U DIGEF. FABENET T SFETOHEIE
FSP_ERR_INCOMPLETE_TUNING iR L&EJ, COEZENY I 7ICEHAEZHERMLELA. 1= v
WAy FFa—Z 1220 TIE, 116 EEEZSELTLEELY,

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: 32 FA—)LEEEXRADRA 4
p_callback : a—)L/\y VBEEAKRA >4
p_context: a—JL/\y VEAHDEIRIZELRA R
p_callback_memory : NULL Z8&E L T =&y

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, FRAETI—AY VEBIIEE L-EHBEERELET. T4 MTIE, =Ly HE
& ctsu_cfg_t MDA /N p_callback DEAMMNEZEE SN TNSD T, BIERICHOBERIZERLZWMEFEIC
FEARLTLLESL,

Frz. AVTFRAIMRA VA LREARTT . FALLEWNESIEL. 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 FHIEM®DRA &
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 ElYAHZEEIE
+ 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
BEHIEFRZRIBT SICIE. AEHI—ILRICRALZ Y FA 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 v FOFF ZHERLTa—)LLTLEZEL, 2y FONTI—ILTSHE. R YFONTD
R—ZAFAVEEELELGY ., R—=XFAVF) T MERETEF SNSETHE Y FHENTELGLLBY FET,

R11AN0484JJ0210 Rev.2.10 Page 31 of 40



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

3.6 R=CTSU=CIose

COBRIF. BELEZYFA U7 —RBRERTLET,

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#BE. BELEAYFA 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 [* I RXCDZMIZTEZTT
FSP_ERR_ASSERTION | *GI$R1 > 855 Y FEAX]
FSP_ERR_NOT_OPEN /*Open () FEFUPHE T IZEFEOHESAET]
FSP_ERR_CTSU_NOT_GET_DATA I *LFTIDRF+ 27— FMEBIAFEATLE, *
FSP_ERR_CTSU_DIAG_LDO_OVER_VOLTAGE 1*LDO BEERLHDZHICEKLF L=, *
FSP_ERR_CTSU_DIAG_CCO_HIGH I*CCO Z 19.2uA AIDZHFIZEM L F L=, *I
FSP_ERR_CTSU_DIAG_CCO_LOW [*CCO EE2.4uA IDEZHIZHKHE L E L=, *I
FSP_ERR_CTSU_DIAG_SSCG I* SSCG BLEHDZHIICEHKLF L= *I
FSP_ERR_CTSU_DIAG_DAC FIEZ Y FHDI MEDZEIIZHEKLF L, *
FSP_ERR_CTSU_DIAG_OUTPUT _VOLTAGE  [*LDO KA EEDZEIZFEHK L F L, *
FSP_ERR_CTSU_DIAG_OVER_VOLTAGE BEERLEEDZHICEMLEL S * ]
FSP_ERR_CTSU_DIAG_OVER_CURRENT | * B E AR EIEEDZEIZHKHE L F L, *]

FSP_ERR_CTSU_DIAG_LOAD_RESISTANCE [/ *LDO RAIESEHAEDZHIZ4EM L FE L I, * |
FSP_ERR_CTSU_DIAG_CURRENT_SOURCE /*BH&#D Y —XEDZHIEHK L F L, * 1

FSP_ERR_CTSU_DIAG_SENSCLK_GAIN | *SENSCLK BLEE T 1 > DZRFIZEXHMLFL =0 * 1
FSP_ERR_CTSU_DIAG_SUCLK_GAIN [ *SUCLK B## o1 > DZBFIZHEM L F L=,

FSP_ERR_CTSU_DIAG_CLOCK_RECOVERY /*SUCLK £ 0w & | h/V BEEDZRIZEHK L E L=, *

Properties
r_ctsu_api.h I27B b2 A4 TEESNTLET,

Description
COREMIE CTSU OREEIRR Z 2T SHREZIRIET 5 APIEA#ITY,
R_CTSU_DataGet FA# MR Y {EH FSP_SUCCESS M & EIZHEUH L TL ZELY,

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

R11AN0484JJ0210 Rev.2.10 Page 34 of 40



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

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 IxOpen)DI—NHLIZT—ILEHELE ¥

FSP_ERR_CTSU_SCANNING P XFm

FSP_ERR_CTSU_INCOMPLETE_TUNING /* 7 =>4/t Tty FFa—=20H %

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 M, CTSU2 TIEILA Y METILFIOOVIDHEREL-HD
Ny IT7EHABLTLIEEEL,

specific_data_type 12 CTSU_SPECIFIC_CCO_CORRECTION_DATA #:%%E L 1=154&. p_specific_data
IS Y CCOMET—FEHEMLET, CTSULTIEI LAY b, CTSU2 TIEI LAY FRETILTFY
Ay DHERELEBONY I7EAELTLLESL,

specific_data_type |Z CTSU_SPECIFIC_CORRECTION_DATA #:%5E L 1-15&. p_specific_data [Z<JL
FOAYIHET—FEHBMLET, CTSU2D VMM DHFEHTT, TLAY DNV I 7ERELT
1AW

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 /* 7/ =2+ /LF Tty FFa—=20H %

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 /* 4/ =S+ /F Tty FFa—=208 ¥

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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4 114 A =v ATty b Fa2—=2%(2 CTSUL DaE
B RSN
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