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1. B&

TOUCHEY 2—JLIZCTSU EY2—IILZFRAL T, HEZFEAXDF Y FREFRHBEITHIFILIT
T9, TOUCHE  a—)([Fa2A—H7 TV r—avhboD7IERAEZRBELTVET,

1.1 HERE
TOUCH EV 2 — LY R— b T BHEEIILUTDOESY TT,

1.1.1 QE for Capacitive Touch & D&

CHDEDA—IIIECTSUES A—ILERBIZAY T4 T L—YaVREBICKYBALGE vy FREZIRMEL
F9, AT 145 L—> 3 UEEFEIE QE for Capacitive Touch (BT, QE) I[T&>TEREShET,

AV T4 T L=V 3 VBRED—HTHAIZIYFA R T —RAERIE, CTSUED) VO IEREARS >,
A4, IRA—ILDERIEFRERLET, ERDZVFA VR T —RAERPDELE IS, #HARA
THERERAVEHERERIVAAAGET HEEN, 7OT4To—IL F#gExERT HELETT,

Fr-. QEDEZSAHEELYR—FLET, ESRAETNAYHBEEVUTILBEEOVWTANTERESN
FIH. QELSDERFHIFN L THRERT—2EEELET,

Fl. RAVKRF7AVERQE EDLV ) FIFa——V et R— b LTWWET, QE & UARTEEL
TCAV I« L— a3 VvBEI7FAILEERLET,

1.1.2 FHElET—42 08

HEREOELLISKRIUNEIYFEINENAEIHEHE. R5M44F - KA —ILOMNBERBEELFET, £
D=8, EHMICHEREZHBLKTILEAHY EFT, 77— 3 2T R_TOUCH_ScanStart()

& R_TOUCH_DataGet()&EHIMICI—IL L T2, E#MEH U TNT7 TV r—avaEsRLTL
N,

1.1.3 REDR Y FHTE

(a) H#E(E, BIEDER

RYFRAUTIE, BHERRZI D& S5GN—FD 2 7I2& % ON/OFF REEFELFEFEA, ZDTf:
. YT k97 TONOFF DHIEELET,

F9. EX2YTFREDETAFENSEEBEHEY ET ., RVNOEEEIRVOFTAELZYVET., COE
EEMNSEEDA 7Y FEFRITTRMESL L. FHAENBEZE X 2B X TLVE LA T ON/OFF D ¥|5E
#LFEI,

HERERE VEHERERE VOMBEIBREAKTYT ., HERERE VIEE2 v FRICEBEBSENELD
I 56, SHREDRAD A RICEEZEERE LT ON/OFF #H|ELET,

A 7447 L—Y3VERTE (touch_button _cfg t @ threshold) TRAEZRZ VEBICKRETEET,

EEDHIWFIZIEF Y2 ) U THIEOHBBEEOEILORENBEE LD T, LIEHIBET 2%t EH L
TWEY,

b) RST AT JAXTANE | RAT4T -/ 4XT4ILAE

FoR ) TR EREBO—DTT, ON F£=IX OFF REEA —TE [ Ee#kHE L 1=B5(Z ON E7=IX OFF ZHERXE
LET,

AV 747 L—Y 3 ERTE (touch_cfg t M on_freq, off freq) TEGE—BEHHIEMKEZRETEET, v
FAUE T —ABEADKRE VHETT, EHREREEOCTEF 2 U O IRRICIINRELH Y T 5.
RIGEEMNMETTADTIEELTLCESLY,
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) EXFIUIR

FrR) T RERLEBO—DTYT, ON BZDORMEICE#HZEZA 7ty L TOFF A5 ON, ON /5 OFF @
BEIZCERT Y S REH-ERZETFYER YT EBLELES,

Y7445 L—3 3 &E (touch_button_cfg_t @ hysteresis) TER T L REERE VEIZRETE

FY, RELTHEEF YR VITHRICHRNHY FTH. ON A5 OFF £fz1F OFF i > ON [ZEIFL
[T BHDTERELTLLESL,

(d) Fr¥2UTMHE (ELFATay)

FoR ) OTREREBOD—DTT, COEILRAE T avid, 2yFHEETS ODMEE ROF 4
T JARXT4NE | 2HT4T - JAXTAINREERTYVR) T HMEETT, BEEZBRT:
B#ZEAD T D, WOV 2DUEAZE%E TypeA F1=I1E TypeB IZERELET,

TypeA F¥ 2 Y U4 BEZBA-RABOHII V22 ERTY SRGEEANTRZELET,
TypeB F¥ 2 Y4 : BEZRBAT-RH#OIDI U2 EERT Y DRGEEAAFIEY FLET,
1IZFv 2 ) U TIFEIOBERZRLET,

TypeA TypeB

No reset counter Reset counter
counter++ 3 counter++

counter = counter+1 A LA counter = counter+1

thr thr

counter = counter counter = 0 (Reset)

thr - hys thr - hys
counter =0 (Reset) counter = 0 (Reset)
rel ——_ — — rel
counter (Counter of exceed threshold) counter (Counter of exceed threshold)
— Touch OM judgement I Touch ON judgement

1 F¥ 521 T BES

(e) KU MAEWE
NBRBEEEICHTIHRTY, BEBZEHIHILEZ L) 7 MELEBEERLETS,

OFF REET O AMEZ —EHM TEHEL L T, —EHME L2 v F OFF RETHNIE, BHEBEEHL
F9. FUT FEELREL OFF RKETHOHAREITL. FYFONHIETSHEI YT LET,

AV 749 L—2 3 URE (touch_cfg_t O drift_freq) CTEAIMZRETEET, FVFA U E T —RHE
BRADKRE VHEABETT, BELIE~DEREERAEBTETETS,

212FY 7 MEELEOBEZRLET,
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Measurement value

T

Count Value

Threshold value Threshold

\
\-

Touch OFF Touch ON Touch OFF ‘

Reference value

Time —

27842 U DHIE

) EELFyYEL

BN A AR EDRBBRREIZEY., U MEELENERTETICONRKENSERTELR
BLENHBYFET. COREMNSERT 7=, —EHARH ON REAHEKE L =FFIZ5RFI8 (< OFF JKEEIC
LTHU T FAEREBZHESESHAETT .

AV 7459 L—2 3 URE (touch_cfg t M cancel_freq) THHBEHRETEET., FVvFA 2471 —R
BRADKRE D HETT,

1.1.4 RAIA4E - RA—ILDE Yy FHRERE
BHOTS ZMEMICERTREL THERATEIZLTRASIAFZER. ARICRELTERATSZLTHE
A —ILEBRLET,

BYFMER. BET DTS OFAENGHELEFT . RFM FERSA—ILOHERERFERLTY,
1. BT 2 TSDHRTORKIE (TS_MAX) ZHRHELFET,

2. TS_MAX &£ ZDHEMBDEHAEDES (d1,d2) ZHELFET. (RTAM4 X TEmMN TS_MAX DIHFE
FEHBEEEDEREZFERALET . AMDEREEOETY, )

3. d1 & d2 DMEMEHMNREEZBA TN, MEFEZMABLET . BATULRTIL, HERHEL
ELTHELEZRTLEY,

4. TS MAXDEEZHFNELT, d1 & A2 DEEMSHMBFTELETT, RS F(F 1,15 100, &
A4A—JLIE1 A5 360 DEEIZGEYET,

1.1.5 -y FHIEREHEDRHE
QEFa—=VJ Tl BTREVERLERETRHEL TV T4 T I7ALICHALETS, TORE
fEE2 vy F Sy FREOBMTOE v FEILED 60%%RIE. EXT U L RFEHRIRED 5%TT

RED21—)UE, CORMELERT ) DARREDHICHET SHREEZRH“LTVLET,
TEED 2 DDHREICHEY FT,

1. BELERTIVVARRZEEDESISHRE
RM_TOUCH_ThresholdAdjust() ZfER L T =& Ly,

[fERAHI]

EMC / 4 A3 EKD1=0I1Z, BIEZLZS v FELED 70%ITEE LT,
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2YFEILE
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Ay F ¥ W ERE te
1750 70 (A—YEEREE)
1500 60 (QE &%E(E) >

M 3 REDLLEEEH

2. BELERTYIARBEREDE vFELLEICEHOETHE

RM_TOUCH_SensitivityRatioGet(). RM_TOUCH_ThresholdAdjust (). RM_TOUCH_DriftControl() #{&F
LTS,

(5 FR 1]

F—NNLANRIIDBEELEZ-B, 3 VFERENRF1—2F LIEEELEEL->TLES, VI b
FIIBF1—= 0BT ICFOFFEFEALEEL, QEFa—ZVIBIYENA—/ILANRRIILEZFALE:
BE. FvFEREIXNSLCLELZD., 2y FHHBEIIR—DH, 2y FHENTELRVAEELH D,
QE Fa—=VIDEAYFEIEEA—NLAEREDR Y FEILEDLEMNS 2 v FHERFEZRAET
60

HvFEis A= LA EBEDS v F LA B
Fa—=27D A% 1-HE. FER
A s F $ B A DB FHIEEMEIX 600 &£ 5
1500

I:> 2y F 4R

1000 B F R

2y F | E AR ] 600

TiLE
QEFa—=V4  A—NLAZTEE %

4 3 FELCEOELIZEITLRIEREDSH

T35 v a&MALT. BFa— VIOV I MYz 7EERATETREST ST T r—2 3 Ul
ZRLZFET,

PC & UARTRIETEH&LIICLT MARE—FI [CAhDONELSICLEY, THREBE—FI T, MCU
NoAYFLIZKETDZ Y FELLEDLERZPCIZYTILIALEELEFS., 2 —FIEPCTE=Z LA
NOLEEHET SAT U FEERELET, MCURRELELT—2 73y allfRBFELET, VI HE

BRICET—2 759 VaDREFELEERZEFRARALEIICTLTEE. CORFEN S v FHEREEZHR
BLEY,

116 SMS Z{ER L - BEFIEETR
SMS Z{EMA L T CPU BIFELICEHAIN L 2 v FHIEFT TEFS ESMEET T,
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COBEEEFEALIWE Y F A 24 T —RIZx LT, RM_TOUCH_SmsSet()%& 3 —JL L1141
RM_TOUCH_ScanStart() CatBIZBE L T E Ly, 2y F ONHIETHETCPU A STOP E— K&
SNOOZE E— FDH TEMET 571, BHEEEHTEHATEET, RM_TOUCH_SmsSet()TIEHR T T«
T/ A4XT 4B % on_freq DREEKIZ, RHT 4T -/ AXT4ILE2EOICKRELTWSI=D, 77
YAr—2 30 Tld, BEEELERBFICRM_TOUCH DataGet()Za—I/LL THRE VHIERREZWMET S &
MTEET,

HMIE35ESLURLIB 7731 CTSUED a—I/L (R11AN04BY)ESHR L T2 E LY,
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1.2 API#IZE

AKED2—/LIZIFUTOBE#IAEENET,

ek

B

RM_TOUCH_Open()

BELEAYFA R ITI—REREZDHELET,

RM_TOUCH_StartScan()

BELEAYFAUE D —RBEBHOFRAERBLET,

RM_TOUCH_DataGet()

HELEZAYFA VI TI—ABRDOETOFAEZRIFLE
—d—o

RM_TOUCH_CallbackSet()

BELEAYFA AT —RAEBROI—ILAN\YIBEBFHREL
ESCIR

RM_TOUCH_SmsSet()

BELEAYFA U2 T7—XRIZR LT SMS 2#A L -85
EEHBIT H-ONEEEXZLET,

RM_TOUCH_Close()

BELEEYFA U2 T —ABRERTLET,

RM_TOUCH_ScanStop()

BELEE2YFA U2 71— ABROGFRAZFELLETS,

RM_TOUCH_GetSensitivityRatio()

QE RERDS v FELEICHT 2REDY v FELEDLEE
BHLET,

RM_TOUCH_AdjustThresholdRatio()

BYFEEICHT D2y FHIFREDLE, EXTI)IRED
LEEREEBL, BEDZ Y FEILEDLENS Z v FHIEEIE.
EXTUIREFRELET,

RM_TOUCH_ DriftControl()

FUT MEEDREZEELEY,
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2. APl &R

RED1—)UIE, TEDEUTHEEERELTLET,

CERICEES MCUMNUTOMEEZ S R—FLTVWEARENHYET,

2.1 IN—FDTT7DEXR
® CTSU
® CTSuU2L

2.2

JYIRHITT7TDEKR

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

® CTSUEYa—JL (r_ctsu) v1.50 LIR&
HERER IV FEUOVHRIEBEY-ILOFERZEELTLET,

® QE for Capacitive Touch V3.5.0 LAF%

23

HR—brShTWBY—ILFT—

RKED2A—JLIFUTICRTY—ILFz—> THEERZTo-TLET,
® Renesas CC-RL Toolchain v1.13.00
® |AR Embedded Workbench for Renesas RL78 v5.10.3

® LLVM for Renesas RL78 v17.0.1.202403

24  HIREIE

COIA—FEFUIU S PTG, EHORFEHKOI—IILEZRELET,
RL78/G16 ' IL—JTLLVM aVN\A S %#FRT HHE. AP Y MMEREIZLLIT® CPU Option (2
FIvIEANTELDESHYZET, oDz MEFED., Oz brOTANTFAHLHRET S

\TEFEY
&h 0
-] o X & 7071 Ivm_Project [m] x
LLVM for Renesas RL78 —_— x| @oE
Select Additional CPU Options Yy-2
v C/Ces EF
Sebect At nal CPU Options Y W F T4 " Configuration: HardwareDebug [P7717] WEOTER
| [ Disable muttpiication code generation (-disable-mda) | ENFE#H
o¥vYy
[LIMake the double data type 64-bits wi me ® - Toolchain ) Device| # EILF-2797 ENFRR® o ({FY--/-%- @ I5--K-%
] Emit section containing metadata an function stack sizes (-fstack-size-section)
% CPU CPU Type S2-core
2 Optim |./ Disable multiplication code generation (-mdisable-mda) I
8 Debug
B ngs
» ) Library Gene
2 < EAE) HAN > BTE N
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25 ANYEITFAL)L

FTRTHOAPIREUH LEFRAINS A V2 T2 —RAEEIE “rm_touch_api.h” [ZEREH N TLET,
EILRFZED#ERFT T a »IiE “rm_touch_config.h” TEIRLET .

2.6 BHr

CDOFSA/NFANSIC ZFEALTVEY, ChoDE [T stdinth TERESNTLET,
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2.7 aAVUNAILEDETE

AED2—ILDAV T4 FXa2L—2a3 v TLavEE0ATLavaELUVREEICET HHBEE. T

RIZRLET,

r_ctsu_configh®a> 274 ¥XalL—avitroay

TOUCH_CFG_PARAM_CHECKING_ENABLE
XT 74 MEIE
“BSP_CFG_PARAM_CHECKING_ENABLE”

NSA—BF vy NBEI—FIZEHLINERTEET,

“0" HERTDE. NSA—EFF Ty HNBEI—FHSHEET
E5., a—FHA XHBlIETEET,

“0" MBFE. NFTA—EFFzy I NBEFI—FHIHLEBLET,
“1" DFE. NFA—EFF v I 0EBEFI2—FIZEHET,
“BSP_CFG_PARAM_CHECKING_ENABLE” ®i54&. BSP T®
BREICEKELET,

TOUCH_CFG_MONITOR_ENABLE

¥ ZOF TP 3 Ik rm_touch_config.h IZ1XdH Y
FH A, QE BH T S ge_touch_define.h ICTEE
SINFET, TOBEDT 7 +)L MMEF1”

1 EBETHCETQEE=ADODT— 2 EREAMLET .

TOUCH_CFG_UART_MONITOR_SUPPORT
% F74IL MEIZ “07

ZM#FFL 3 L TOUCH CFG_MONITOR_ENABLE BEZ®D &
FICERENET,

1%2BETHETQE LDV TIEEEENZLET,
AEREIE:

UART E ¥ 2 —/JLIE SmartConfigurator TOER L TL &Y,

TOUCH_CFG_UART_TUNING_SUPPORT
¥ T4 MEIE “07

UART Fa—ZUJ%BELFES. OITEM. 1 [EHEMTY,

TOUCH_CFG_UART_NUMBER

UART OF ¥ RILBESZRELET,

TOUCH_CFG_DETECTION_OPTION
X T4 MEX “07

FrRY TR TERELET .

‘0" mIFHE. TypeAlTRHRESN, BEZBAMHBOAI 2%
EXTYULRABERRNFRFLET .

“17 DIFE. TypeB ITRHRESI, BEZBAMHBOAV 2%
EXT)OREERNTIEY FLET,

A,

UTDaAYT7490b—23vE, 39FA 02T —RERICIE LR E L SH1-6. Smart Configurator TIXERE L F

QE #RI D ERESNFTT, TDHESE. 7OP 4 M QE_TOUCH CONFIGURATION AEZSh.
rm_touch_config.h DEZRIEEMICAHEY . K YIZ ge_touch_define.h ICEESNET,

CTSU_CFG_NUM_BUTTONS

RE U ORBERELET.

CTSU_CFG_NUM_SLIDERS

A4 TDRBERELET,

CTSU_CFG_NUM_WHEELS

RA—ILOBBERELFT,
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2.8 a—FKFH A4 X

ROM (A— FEXUEHH) &£ RAM (FB—NILT—4) OY A XX, EILKFED 127 a2/X1 )LEDE
Fl DAV IT4Fab—2arvAToavICk2TRFEYET, BELEIX. MNR3YR—LSIhTLS
Y—ILFT—2] DCC-RLDC A/IASTAVNRANFA T avnT I+ I bEDSEETT, 3—F
HAXEC a4 SHDN—2a3opavnA LA ToavIzckYERY £9,

CNODEIFARY— IV I L—EDREZTIANIDEE, —DOBECBERERIVERELIE
ENETT, CHDDEIZIE TOUCH £ 2 —)L & QE for Capacitive Touch bR Sz > F)L70
TS5 L3EENTVET,

TIVr—2avéRay, X545, R4 —ILOBITE > TIERAM Y X&2F—/N\—F HA[BEHEA H
YET, HITRL78/G16 FIL—TIE RAM A 2KB D 1= TEFE 28 LY,

ROM, RAMOa— K44 X HCEBRERZ2 1

TOUCH_CFG_PARAM_CHECKING_ENABLE 0 ROM: 2194 bytes
TOUCH_CFG_MONITOR_ENABLE 0

TOUCH_CFG_UART_MONITOR_SUPPORT 0 RAM: 89 bytes
TOUCH_CFG_UART_TUNING_SUPPORT 0

ROM, RAM ®a— FH# 4 X

HERETOY A X, EmMIZ& 5igms

HOBRERE V1 | +tHEREREZY | +R1—IL RS54 HEBSERI V1 | +HERERF Y
ROM 2194 bytes + 6 bytes +584 bytes +588 bytes 2305 bytes +6 bytes
RAM 89 bytes +18 bytes +13 bytes +15 bytes 91 bytes +20 bytes
29 513

APl BAH DS M THIBERS L UVIEREZRLET, APl AR THERT H/1NTA—20DZLIL. FIZE
BTERLTVWEYS, ShEEFzvI TV, T5—FRILSEELLHTT,
NSDEERDPHZEEE, O ka4 TEEE L2 im_touch_apih ICEEZESNTLET,

BYFA AT I—AEROIY FO—)LEBEARTT, 7TV Tr—2a vh b OREFFETT,
QE #FATHET,. FYFA 2327 —RBRICIE CF-ZE#H ge_touch_config.c [CHATN DD
T. COED2—ILDAPIDE—FIFIZHEL TN,

typedef struct st_touch_instance_ctrl

{

uint32_t open; ///< Whether or not driver is open.
touch_button_info_t binfo; ///< Information of button.
touch_slider_info_t sinfo; ///< Information of slider.
touch_wheel_info_t winfo; ///< Information of wheel.

bool serial_tuning_enable; ///< Serial tuning enabled flag.
touch_cfg_t const * p_touch_cfg; ///< Pointer to initial configurations.
ctsu_instance_t const * p_ctsu_instance; ///< Pointer to CTSU instance.

} touch_instance_ctrl_t;

BYFA VB ITIT—RAERODA T4 L—> 3 VEREDHEERTT,
QE 2FHATAET. BYFA VBT —RBRICIE CH-E#HH &L UHEREEN qe_touch_config.c
ICHAZTNZDT, RM_TOUCH _Open()MEZFIFIZHKEL TL IS,

typedef struct st_touch_cfg
{
touch_button_cfg_t const * p_buttons; ///< Pointer to array of button configuration.

touch_slider_cfg_t const * p_sliders; ///< Pointer to array of slider configuration.

touch_wheel_cfg_t const * p_wheels; ///< Pointer to array of wheel configuration.

uint8_t num_buttons; ///< Number of buttons.
R11AN0485JJ0150 Rev.1.50 Page 12 of 33
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uint8_t num_s| iders;
uint8_t num_wheels;
uint8_t on_freq;

uint8_t off_freq:
uint16_t drift_freq:
uint16_t cancel_freq;
uint8_t number ;
ctsu_instance_t const * p_ctsu_instance;
void const * p_context;

void const * p_extend;

} touch_cfg_t;

///< Number of sliders

///< Number of wheels.

///< The cumulative number of determinations of ON

///< The cumulative number of determinations of OFF

///< Base value drift frequency. [0 : no use]

///< Maximum continuous ON. [0 : no use]

///< Configuration number for QE monitor.

///< Pointer to CTSU instance

///< User defined context passed into callback function

///< Pointer to extended configuration by instance of interface

LRBEATEALTWLWAINERZRLET,

/** Configuration of each button */
typedef struct st_touch_button_cfg
{

uint8_t elem_index;

uint16_t threshold:

uint16_t hysteresis;
} touch_button_cfg_t;

/%% Configuration of each slider */
typedef struct st_touch_slider_cfg
{
uint8_t const * p_elem_index;
uint8_t num_e lements;
uint16_t threshold;
} touch_slider_cfg_t;

/#x Configuration of each wheel */
typedef struct st_touch_wheel_cfg_t
{
uint8_t const * p_elem_index;
uint8_t num_e lements;
uint16_t threshold;
} touch_wheel_cfg_t;

///<
///<
/1<

/1/<
/1/<
/1<

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

/% Cal Iback function parameter data */
typedef struct st_ctsu_callback_args touch_cal Iback_args_t;/+* CTSU Events for cal lback function */

Element number used by this button.
Touch/non-touch judgment threshold
Threshold hysteresis for chattering prevention

Element number array used by this slider.
Number of elements used by this slider.
Position calculation start threshold value

Element number array used by this wheel.
Number of elements used by this wheel.
Position calculation start threshold value

R11AN0485JJ0150 Rev.1.50
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210 RYfE

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

TRHIATWLET,

/* Return error codes */
typedef enum e fsp err

{
FSP_SUCCESS = 0,

FSP_ERR_ASSERTION
FSP_ERR_INVALID_POINTER
FSP_ERR_INVALID_ARGUMENT
FSP_ERR_NOT_OPEN
FSP_ERR_ALREADY_OPEN
configuration
FSP_ERR_INVALID_HW_CONDITION

/* Start of CTSU Driver specific */

FSP_ERR_CTSU_SCANNING
FSP_ERR_CTSU_NOT_GET_DATA
FSP_ERR_CTSU_INCOMPLETE_TUNING
FSP_ERR_CTSU_DIAG_NOT_YET

==

EE

21,

FSP_ERR_CTSU_DIAG_LDO_OVER_VOLTAGE

FSP_ERR_CTSU_DIAG_CCO_HIGH
FSP_ERR_CTSU_DIAG_CCO_LOW
FSP_ERR_CTSU_DIAG_SSCG
FSP_ERR_CTSU_DIAG_DAC

FSP_ERR_CTSU_DIAG_OUTPUT_VOLTAGE

FSP_ERR_CTSU_DIAG_OVER_VOLTAGE
FSP_ERR_CTSU_DIAG_OVER_CURRENT

FSP_ERR_CTSU_DIAG_LOAD_RESISTANCE

FSP_ERR_CTSU_DIAG_CURRENT_SOURCE

FSP_ERR_CTSU_DIAG_SENSCLK_GAIN
FSP_ERR_CTSU_DIAG_SUCLK_GAIN

FSP_ERR_CTSU_DIAG_CLOCK_RECOVERY

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

///< lnvalid input parameter

///< Requested channel is not configured or API not open
///< Requested channel is already open in a different

///< Detected hardware is in invalid condition

/1/<
/1/<
/1/<
/1/<
/1/<
/1/<
/17K
/1/<
/1/<
/17K
/1/<
/1/<
/17K
/1/<
/1/<
/17K
/1/<
/1/<

Scanning.

Diagnosis
Diagnosis
Diagnosis
Diagnosis
Diagnosis
Diagnosis
Diagnosis
Diagnosis
Diagnosis
Diagnosis
Diagnosis
Diagnosis
Diagnosis
Diagnosis
Diagnosis

of
of
of
of
of
of
of
of
of
of
of
of
of
of
of

Not processed previous scan data.
Incomplete initial offset tuning.

data col lected no yet.

LDO over voltage failed.

CCO into 19. 2uA failed.

CCO into 2.4uA failed.

SSCG frequency failed.

non-touch count value failed.

LDO output voltage failed.

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

SENSCLK frequency gain fai led.

SUCLK frequency gain failed.

SUCLK clock recovery function failed.
CFC oscil lator gain failed.

R11AN0485JJ0150 Rev.1.50
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3. API 8%

3.1 RM=TOUCH=Open

COBEKIE. KED1—LOMELET HERTY ., CORBKBIIMD APIBEREFERT HATICEITT 58
ENHYFET, FVFA R TI—RABITHEITLTLESLY,

Format
fsp err t RM TOUCH Open (touch ctrl t * const p ctrl,
touch cfg t const * const p cfqg)

Parameters
p_ctrl
a2 A= LEERADKRA VF(EBEIL QE Tk > THER)

p_cfg
AV T4 =23 VEERADRA V2 (BEIEQE 2L > TER)

Return Values

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

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

Properties
r_touch_api.h [C7A F2 A4 TEESNTUVET,

Description

COE#IE. Sl¥p cfglcf>Tay bO—LIBERDOHEAZEF L=#%. R_CTSU_Open()Za—JLL
TCTSUEYa—ILZ=WHIELET,

TOUCH_CFG_MONITOR_ENABLE NE#HID EElEZ., EZ2 Ny I 7DMYREF LTS, =51
TOUCH_CFG_UART_MONITOR_SUPPORT AE%IMD & E(X., UART E= 2 DMAZTE L UART £V a—
LOMEEELET,

Example
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fsp err t err;

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

/* Initialize the API. */

err = RM TOUCH Open (&g touch ctrl, &g touch cfg);

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

}

Special Notes:

COBEBOI—ILEIZHR— b E DT I2LELNHY £, R— FEIHEEI$IE SmartConfigurator (2
K> TR S % R_CTSU_PinSetlnit() DERAZE#RELET,

COBEHTCTSUED2—IILDO R_CTSU_Open()Za—J/LLTWLEY, R_CTSU_Open()b LT 2
Ly,

R11AN0485JJ0150 Rev.1.50
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3.2 RM_TOUCH_ScanStart

COBBIF. BELEZYFA U2 7 —RIBRORZRIBLET,

Format
fsp err t RM TOUCH ScanStart (touch ctrl t * const p ctrl)

Parameters
p_ctrl

a2 A= LEBERADKRA VA (BEIL QE Tk > TER)

Return Values

FSP_SUCCESS I EBLFELE Y

FSP_ERR_ASSERTION /¥ BIBDEA 2 EHIEESHATOFEFLA ¥/

FSP_ERR_NOT_OPEN /*Open()PI—LGELIZT—ILERELE Y

FSP_ERR_CTSU_SCANNING [ RF Y

FSP_ERR CTSU_NOT_GET_DATA /¥ BIDBEREREL TOEEA Y
Properties

r_touch_api.h [C7A F2 A4 TEESNTUVET,

Description
COBE%IX. R_CTSU_ScanStart()Za—JL L CEHRIZRABLE T,

Example
fsp err t err;

/* Initiate a sensor scan by software trigger */
err = RM TOUCH ScanStart (&g touch ctrl);

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

}
Special Notes:

C OB T CTSU EY2—J/LD R_CTSU_ScanStart()Z3—J/L L TWWET, R_CTSU_ScanStart()3 S
LTS,
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3.3 RM_TOUCH_DataGet

COBRIF. BELEZYFA U2 71— RIBROREZHRHRAAET

Format
fsp err t RM TOUCH DataGet (touch ctrl t * const p ctrl,
uinte6d t * p button status,
uintl6 t * p slider position,
uintlé t * p wheel position)
Parameters
p_ctrl

OV FA—LEERADKRA VA (EEIX QE ITX > TERK)
p_button_status

RE REEERMT D/ T7ADRA 4
p_slider_position

A4 EHMBEEZERMNT H/NY T7~DRA 4
p_wheel_position
RA—IEEBEZENT DN T7~DRA 4

Return Values

FSP_SUCCESS /S BEHLELE Y

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

FSP_ERR_CTSU_INCOMPLETE_TUNING /* #1#i74 27t v %4 ¥/
FSP_ERR_INVALID_HW _CONDITION ! BEMEHEE Y/

Properties
r_touch_apih (278 b2 A4 TEESNTLET,

Description

COE%IE. R_CTSU_DataGet()&Za3—/L L THIEGAIL =2 COFHEMEZ FRARAA. F Vv FHEL LU
ME®RHE%ELFET, TOUCH CFG_MONITOR_ENABLE BNEMD EEIE., EZ ANV T 7ICT—2 EHEM
LEJ., 512 TOUCH _CFG_UART_MONITOR_SUPPORT MEHMD L EIL, EZANY I 7DT—42 %
UART #fELET,

Example:
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fsp err t err;

uint64 t button status;

uintlé t slider position[TOUCH CFG NUM SLIDERS];
uintlé t wheel position[TOUCH CFG NUM WHEELS];

/* Get all sensor values */
err = RM TOUCH DataGet (&g touch ctrl, &button status, slider position,

wheel position);

Special Notes:
Z DT CTSU TP 2—/LM R _CTSU_DataGet()%a—/L L TLVEF, R_CTSU_DataGet()H BB L

TLIEEL,
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3.4 RM_TOUCH_CallbackSet

COBEKIE, FRETI LAY VBERICEELERERELET,

Format
fsp err t RM TOUCH CallbackSet (touch ctrl t * const p api ctrl,
void (* p callback) (touch callback args t *),
void const * const p context,
touch callback args t * const p callback memory)

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

Return Values

FSP_SUCCESS I ESLFELE Y

FSP_ERR _ASSERTION /¥ BIBDFEA D ADEESATOFEEA Y

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

rm_touch_api.h [CTA 24 TEE SN TLET,

Description
C DB, R_CTSU_CallbackSet()Za—/)LLTa— Ny VEMERELET,

Example:
fsp err t err;

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

Special Notes:
CDOEHT CTSU £ 2—JLMD R_CTSU_CallbackSet()Za—JL L TLVET, R_CTSU_CallbackSet()%
SRLTIZEL,
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3.5 RM_TOUCH_SmsSet

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

Format
fsp err t RM TOUCH SmsSet (touch ctrl t * const p ctrl)

Parameters
p_ctrl

a2 A= LEBERADKRA VA (EBEILQE 2k > TER)

Return Values

FSP_SUCCESS I REELFELE Y

FSP_ERR_ASSERTION /¥ BIEDEA 2 EBIEESHATOELA ¥/

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

r_touch_api.h [C7A F2 A4 TEESNTULET,

Description

CORBMIE. BELEZAYFAUR2T—RICTHLTSMS A L-BEHIETAT 5-ODFRELT L
F9 ., BEFIEBZFIRT HICIE. AEHI—IILRICALFZYFA 2T —RITHLT
RM_TOUCH_ScanStart()Z 3—J)LLTL &L, Yy FONHESINDE, =LAy IVBEHENI—ILE
NFET . RM_TOUCH_DataGet()#a—J/LLT. REVDRT—RREMBLTLIZELY,

Example:
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fsp err t err;
uint64 t button status;

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

/* for ExternalTrigger */
ELISEL7 = 0x17;

ELL1ISELO = 0x08;

ELL1LNKO 0x01;

ELOSEL6 = 0x01;

ELOENCTL = 0x40;

/* Open Touch middleware */
err = RM TOUCH Open (&g touch ctrl, &g touch cfg);
if (FSP_SUCCESS != err)
{
while (true) {}

/* Offset tuning cannot be performed by SMS measurement, so it should be
performed in advance. */

/* for ExternalTrigger */
err = RM TOUCH ScanStart (&g touch ctrl);
if (FSP_SUCCESS != err)
{
while (true) {}
}
R ITL Start Interrupt();
R Config ITLOOO Start();

/* Measurement loop */

while (true)

{
/* for [CONFIGO1l] configuration */
while (0 == g ge touch flag) {}
g_ge touch flag = 0;

err = RM TOUCH DataGet (&g touch ctrl, &button status, NULL, NULL);
if (FSP_SUCCESS == err)
{

R Config ITLO0O Stop();

break;

/* Start SMS measurement */
if (0 == button_ status)
{
err = RM TOUCH SmsSet (&g touch ctrl);
if (FSP_SUCCESS != err)
{
while (true) {}

}

err = RM TOUCH ScanStart (&g touch ctrl);
if (FSP_SUCCESS != err)

{
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while (true) {}
}

R Config ITLO0O Start():;

/* Measurement loop for low power consumption */
__stop();

err = RM TOUCH DataGet (&g touch ctrl, &button status, NULL, NULL);
if (FSP_SUCCESS == err)
{
if (button status)
{
/* LED ON */
}
else
{
/* LED OFF */
}

Special Notes:

COBE#MIEE Y F OFF ZHZELTa—ILLTLESWL, 2y FONTIO—ILTHE, 2YyFONTD
R—=AFAVEEERY, R=XFAVF YT MEBETEHEINLIETE Y FHENTELLLLGYFET,

C OB T CTSUEL2a—/LM R _CTSU_SmsSet()Z3—/LLTWLET., R_CTSU_SmsSet()H BB LT
{fZ&Ly,
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3.6 RM_TOUCH_Close

COBRIF. BELEEZYFA U2 I —RIBRERTLET,

Format
fsp err t RM TOUCH Close (touch ctrl t * const p ctrl)

Parameters
p_ctrl

a2 A= LEBERADKRA VA (BEIL QE Tk > TER)

Return Values

FSP_SUCCESS /L FELE Y

FSP_ERR_ASSERTION /¥ BIBDEA 2 EHIEESHATOFEFLA ¥/

FSP_ERR_NOT_OPEN /*Open()DI—LGELIZCT—/LERFELE Y
Properties

r_touch_api.h (278 b2 A4 TEESNTULET,

Description
COBE#IE. BELEAYFA U T —RABRERTLET,

Example:
fsp err t err;

/* Shut down peripheral and close driver */
err = RM TOUCH Close (&g touch ctrl);

Special Notes:
COEHTCTSUEP2—ILM R _CTSU_Close()2a—/ILLTWEF, R_CTSU Close()£BBL T 12

IAN

R11AN0485JJ0150 Rev.1.50 Page 24 of 33



RL78 772 1) TOUCH & ¥ 2 —JL Software Integration System

3.7 RM_TOUCH_ScanStop

COBRIF. BELEE2YFA U2 7 —RIBREFILELET,

Format
fsp err t RM TOUCH ScanStop (touch ctrl t * const p ctrl)

Parameters
p_ctrl

a2 A= LEBERADKRA VA (BEIL QE Tk > TER)

Return Values

FSP_SUCCESS /L FELE Y

FSP_ERR_ASSERTION /¥ BIBDEA 2 EHIEESHATOFEFLA ¥/

FSP_ERR_NOT_OPEN /*Open()DI—LGELIZCT—/LERFELE Y
Properties

rm_touch_qe.h [TT7B 24 TEESNTLET,

Description
COBE#IE. BELEAYFA U T —RABRERFLELET,

Example:
fsp err t err;

/* Stop CTSU module */
err = RM TOUCH ScanStop (&g _touch ctrl);

Special Notes:
C BT CTSUEY 2 —I)LD R_CTSU_ScanStop()Za—JL L TWVET, R_CTSU_ScanStop()H SR
LTS,
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3.8 RM=TOUCH=SensitivityRatioGet

COBMIFE. QEFa—=V ROy FELEICHTIRED T v FELLEOLELZRLET,

Format

fsp err t RM TOUCH SensitivityRatioGet (touch ctrl t * const p ctrl,

touch sensitivity info t * p touch sensitivity info);

Parameters
p_ctrl
OV FA—LEEERADRAS VA (EBEIXQE ITX > TERK)

p_touch_sensitivity info
Ay FEAEBRRFEDOT—IIIVEREENT 2EHA~ADRA 24

Return Values

FSP_SUCCESS I Z Y FEEEDHEDREIZHEHLEFLE Y
FSP_ERR_INVALID_POINTER PR R EN X E Y EEEELTOET Y
FSP_ERR_CTSU_SCANNING I RFEHY

FSP_ERR_CTSU_INCOMPLETE_TUNING /* #1874 2t v %4 ¥/

Properties
rm_touch_qge.h [CTRA A2 A TEES SN TLET,

Description
QERERDZ Y FEILEZ 100%&E L, BHEDZ YV FELELEDLRZHALET,
A—=—NLADNELRY, FyFELLENEZBE. UTOLSIZHYET,

AYyFEILE:
3500

100% &9 %

FYFEIE:
2500

EHA

teER:

Sy FHIMRE: =140

1500

=140

AYFEILEDL
ENSUTODEE
#%E1T7L T 140%

3500 /2500 * 100

XEABADEHER
FRAMEZFAT S
=&, UTDFHE

&G D,
3500 * 60/ 1500

QE X Fr RE

R11AN0485JJ0150 Rev.1.50
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F—=NLADBELLGY, 2y FEEENBHEE. UTOELSIIZHYET,

100% &9 %
2YFEILE:
2500

2y FEILLE:
1500

tea:
60 %

5y F RS
1500

BE

QE FRERF

AYFELREDL
EMLUTOHE
#ZE1TL T 60%
#=Hh

1500 / 2500 * 100
=60

XEAHADFER
FREMEZFIAY S
=%, UTDFHE
HXEBGD,

1500 * 60/ 1500
=60

Example:
ge _err t err;

touch sensitivity info t touch sensitivity table[QE NUM METHODS] ;
uintlé t touch sensitivity first[CONFIGO1l NUM BUTTONS ] = { 100 };

touch sensitivity table[QE METHOD CONFIGOl].p touch sensitivity ratio =

touch sensitivity first;

touch sensitivity table[QE METHOD CONFIGO01l].old threshold ratio =
touch sensitivity table[QE METHOD CONFIGO01l].new threshold ratio =

60;
60;

touch sensitivity table[QE METHOD CONFIGOl].new hysteresis ratio = 5;

err = RM TOUCH SensitivityRatioGet (g _ge touch instance configOl.p ctrl,

&touch sensitivity table[QE METHOD CONFIGO01]);

R11AN0485JJ0150 Rev.1.50
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3.9 RM_TOUCH_ThresholdAdjust

COBRIF. FYFELEEIZHT S5 Vv FHMBMEDLE, EXTY SREQLELZEEL, BEDE v
FERIEEBICHIET 2 v FHMBHEICEELET,

Format
fsp err t RM TOUCH ThresholdAdjust (touch ctrl t * const p ctrl,
touch sensitivity info t * p touch sensitivity info);

Parameters
p_ctrl
A2 A= LEEERADRA VEBEIL QE I2& > TER)
p_modifier
Y FEAEBLERFEDT—IILVEREEMNT EEH~ADRI 42

Return Values
FSP_SUCCESS /X By FHEBBEDEEIZAETILF LT Y
FSP_ERR _INVALID POINTER /R BN GAE Y EFEL TOET Y
FSP_ERR_INVALID_ ARGUMENT /* 3>74 0L —23 > D/INGX—ZHBPFIETT Y

Properties
rm_touch_qge.h I2FA 244 TEE SN TWET,

Description
QE D& v FHIMERIEDLLE 60% Mo 1—HIIEET HRMEDLE 70% L T H5HE. 2 v FHIMBMEE
UTDESITHYFET,

FYTFEIE:

2500

Ay F I BrER(E: tEER:
1750 70 (A—HFiEEE) >
1500 60 (QE i55{E)

COBREELEWMGEEE25I8DA VNETROLIITEELTLESL, 2V FELEOLELSLUE
ATYSRAEDHEELRLETY,

*p_touch_sensitivity ratio = 100

old_threshold_ratio = 60

new_threshold_ratio = 70

new_hysteresis_ratio = 5
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F7-. RM_TOUCH_SensitivityRatioGet)Z A L TRE L4 vy FEILEDLEEETIFE LTHL WL
2y FHERELZRET 5B ERLET,
[Et&EH 1]
2V FEILEDEHE 140%. QE FHERE 1500 DIHFE
140 * 1500/ 100 = 2100

2y FEILE: 2y FEILE:
3500 3500

8y F M RE:

| 2100

8y F R RE:

1500
140% D
FfE
W7
*p_touch_sensitivity ratio = 140
old_threshold_ratio = 60
new_threshold_ratio = 60
new_hysteresis_ratio =5
[EH &I 2]
2y FEILEDLE 60%. QE FZERME 1500 DIHE
60 * 1500/ 100 = 900
60%®M
FfE
2y FEIEE: 2y FEILE:
S FHIMEME: 1500 1500

1500 8 FHIMGRIE:

' 900

Bu

*p_touch_sensitivity_ratio = 60
old_threshold_ratio = 60
new_threshold_ratio = 60
new_hysteresis_ratio = 5
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Example:

ge err t err;
touch sensitivity info t touch sensitivity table[QE NUM METHODS] ;
uintlé t touch sensitivity first[CONFIGO1l NUM BUTTONS ] = { 100 };

touch sensitivity table[QE METHOD CONFIGOl].p touch sensitivity ratio =
touch sensitivity first;

touch sensitivity table[QE METHOD CONFIGO1l].old threshold ratio = 60;

touch sensitivity table[QE METHOD CONFIGOl].new threshold ratio 707

touch sensitivity table[QE METHOD CONFIGOl].new hysteresis ratio = 5;

err = RM TOUCH SensitivityRatioGet (g ge touch instance configOl.p ctrl,
&touch sensitivity table[QE METHOD CONFIGO1]);

err = RM TOUCH ThresholdAdjust (g _ge touch instance configOl.p ctrl,
&touch sensitivity table[QE METHOD CONFIGO1]);

Special Notes:
QEFa—=VJB0 v FELLELREOKEREZERTETICAVFELRELZEZAVLEEIL.
RM_TOUCH_ThresholdAdjust() D% 2 518D A U /NETRERD LS ITEHEL TS,

old_threshold_ratio= 60
new_threshold_ratio = 60

new_hysteresis_ratio = 5

R11AN0485JJ0150 Rev.1.50 Page 30 of 33



RL78 772 1) TOUCH & ¥ 2 —JL Software Integration System

3.10 RM_TOUCH_DiriftControl

COREKIE. FUT MIEDREZLEELEY,

Format
fsp err t RM TOUCH DriftControl (touch ctrl t * const p ctrl,
uintl6 t input drift freq);

Parameters
p_ctrl
AV A= LEEERADRA VEBEIL QE [2& > TER)
input_drift_freq

KU MEEDRERR. B3 E

Return Values

FSP_SUCCESS /Y RYZ MEEDEEICHILELE Y
FSP_ERR _ASSERTION I BIBDKA D EHIEEISATIEEAY
Properties

rm_touch_ge.h I2FA 244 TEE SN TLET,

Description

F1) T MEEDETE Z input_drift_freq [CERELF-EIKICLET, 0129 5& K T MEERKREDEILEEEE
ELET,

A API OfERAHI & L TIEX, RM_TOUCH_SensitivityRatioGet) &R L T2 v FEILEDLLEREZKRH HE
2. Z—NLADNEL G2 ETEYFELRENREY. 29 FLTLRMEZRBAGCG>TLESEZE
[CHEEMARYITFTEHIEEHRETFET,

2YFERILE:

2500
5 F$IHRAIE: % v FHINRIE:
1500 1500 Ay F | BREE I
R 8y FELENRBA
R #yFEEE: 1000 NS . HAEEA
FEIZRYT AL,

15000 5y FEALRADY
. BYET,

QE ZHERF B
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Example:
ge err t err;

err = RM TOUCH DriftControl (g ge touch instance configOl.p ctrl, 0);

Special Notes:
&L
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R ET AC %
BEIZES
Rev. 178 R—= RA 2 b
1.00 2021/4/13 - RFEAT
1.10 2021/8/31 3 1.1.1 QE for Capcitive Touch & MEH# #E#H

5-6 1.1.5 2 v FHIMBBEDFEE #iEM

6 SMS ZERA L-BHHIEEA %Em

9 27 AV ILEDERTE ZEH

10 28 O—FHA4 X #FEH

10 29 5|8 ZFEH

11 210 RYfE =&

- RM_TOUCH_VersionGet % &l
18-20 | 3.5RM_TOUCH_SmsSet %3&#n

22 3.7 RM_TOUCH_ScanStop %3&#0
23-24 | 3.8 RM_TOUCH_SensitivityRatioGet % &0
25-26 | 3.9 RM_TOUCH_ThresholdAdjust % 3&10
28-29 | 3.10 RM_TOUCH_DriftControl %i&n
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