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1. B&

TOUCH E2Va—)LIZCTSUEDa—LZFAL T, HEREARADFI Y FREZRMTIIFILUT
TY. TOUCH EVa—LEaA—H 7TV 75— avhoD7 I ERERELTVET,

1.1 FERE
TOUCH £ a— LAY R— F T 2HEEITIUTOESY TI,

1.1.1 QE for Capacitive Touch & M3E#

CDED2A—IIIECTSUES A—IILERBIZAY T4 L—YaVRTFBICE YAy TFREFIRMEL
*F9, aAv T4 L—> 3 UREIX QE for Capacitive Touch (LLF. QE) [C&>TEBESNET,

AT L= aVvRED—EHTHIAYFA R T —AERIE. CTSU LD VO ERERE V.
A4, IRA—ILDERIERERLET, ERODZVFA U2 T —RAERPDEBELLBIEEE. BEA
THERERAVEHERERIVAMABGTETDEEO, FOT4 To—ILF#RexERT HELETT,

F. QEDEZSAHEELIR—FLET, ESRETNAYHBEEVUTZILBEOLWTANTERES N
FIHA, QEMLSDBFRFHIFN L THELRT—2EEELET,

Fh, RAVK7OVURQE EDV ) FILFa—U et HR—LTUWWET, QE & UART&EIEL
TCaAvI749L—YavREI7ANEERLET,

1.1.2 FHAlE T—2 I8

HEBREDEELISRIUNIYFINEAESHZHE., XS4 F - KA —ILDUEBREFELFET, T
D=6, EHHMICHEREZALKTILELHY FT, 77— 3 2T R_TOUCH_ScanStart()
& R_TOUCH_DataGet()#EHMICO—IIL LTS, E#MITY U TLT7 TV r—2avE8BLTL
&Ly,

1.1.3 KB D5y FHIE

(a) R#EfE. FEEDER

BYFREUTIE, BERKREZ VDL SIGN—FD 7L % ON/OFF REFHFELFEA, D=
. Y7 b7 TONOFF D¥EELET,

FT. R FREDHAUGERN S RREEEEY T, RUOREBERIRYOHAELLGYES . COE
RHENSEEDA Ty bERITTRHEL L. SHABHREZEZ f-ABX TV T ON/OFF DHIE
ELET,

HEBRERE VEMERERNI D OLBEFHORK TS, HEFERS V2 v FHICEERTENHD
T 518, HREDREDTRICREHEZSE L TONOFF ZHELEY .

2749 L—2 3 URE (touch_button_cfg_t @ threshold) TEAfEZRSZ U HBICHETEET .

KEOHERICIEF v 2 ) Y IHLEPHBRBEOZADOMEABELGELHDT, URHRMAT S LHEHEL
TUWES,

b) RESTA4T-JAXTANE | RAT4T - /4 XT11LA

FrB T EMEBEO—DTT, ON Ff=I& OFF IREEMN—TE EH#ESE L /=F51Z ON £1=(X OFF #/EE
LET,

AV T4 L—2 3 UERTE (touch_cfg t @ on_freq, off freq) TEfE—BETHRIEMKEZRETEET, 2V
FAURA T —REBRRORE VEBETT, EREHEECTEF Y2 DIRHKRICITDELHY £ 5.
RIGEREMNMETITHDTEELTLIEELY,
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) EXFUTR

FrA2YTRHERNEBEOD—DTT, ONBRORIEIZEHZEZA 7ty L TOFF A5 ON, ON M5 OFF d
BREICERTY SR EFH-ERZIETFY R YU T EBLELES,

Y7445 L—3 3 ERE (touch_button_cfg_t O hysteresis) TERT Y L RIEEZRE VEIZHRETE
F9, RECTREEF YR VITRRICHENSHY FITH. ON M5 OFF Ff=IL OFF 5 ON IZHEIFL
IS KBEBDTEELTLEEELY,

(d) F¥2UTME (ELFAFTay)

FY2 Y OTREREO—DTY, COELRF T aviE, FVFHEETIODOHE (ROT 1
TJARTANE | FAT4T - JAXTAIWBEERTYVR) 2T HHEETT, RIEZTEA -
E#ZzHIU LT D, WO 3DNEBHEZE TypeA 1= TypeB ITEREL FT,

TypeA Fv 2 Y 7% BEZEBA-BHOAI U2 ZERT) D REEARNIRFLET .
TypeB Fv 42 o JilEl - BEZBA-BHONI V2 EZEXT) DREEAANKY LY FLET,
12F¥ 52 ) TGOS ZRLET,

TypeA TypeB

No reset counter Reset counter
counter++ counter++

counter = counter+1 A counter = counter+1

thr thr

counter = counter counter = 0 (Reset)

thr - hys thr - hys

counter = 0 (Reset) counter =0 (Reset)

counter (Counter of exceed thresheld) counter (Counter of exceed threshold)
I Touch ON judgement I Touch ON judgement

1 Fv 2T IEEES

(e) KU 7 rEEMEE
NMIREEICHT EERTY ., BEEEZEHTHIULELZFY I MIEREBELERLET,

OFF RETHFRAEZ —EHETEHYLL T, —EHFEELL2 v F OFF RETHNIL, BEELZEHL
£FY. FUT MEELREL OFF RETHOARERTL. FYFONHETHEIUTLETS,

V749 L— 3 VE&TE (touch_cfg_t O drift_freq) THIMZRETEET, 2V FA 2T —RHE
BADHRE HBTY, RETE~DEREEZRETEET,

212FY) 7 MAEREOEEERLET,
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Measurement value

T

Count Value

Threshold value Threshold

\
\-

Touch OFF Touch ON Touch OFF ‘

Reference value

Time —

2 R4 U D¥IE

f EELEFYEL

BN A XGEDRBMBTRREIZLY., FUT MEELENERTET(CONRKENSERTELLR
BLENHYFET. COREMNLERT 5701, —FEHARM ON RKEH M L =B IZ5RFIRIIC OFF KA
LTHU T FHEREBZHESESHAETT .

AV 749 L—2 3 UKE (touch_cfg_t M cancel_freq) THEBZERETEET, FYFAUE T —R
BRAOKRE2 D H£ETT,

1.1.4 RAIAF - RA—ILDZ v FHERH
BHOTS Z2YEMICERTEREL TERATAICETATISAAEER. ABICREL TERT S L TR
1—ILEBRLES,

ByFHMEX, BHRT DTS DFHAENSHELET ., ASAFERA—ILDFEAEFFERLTY,
1. BT 5 TSORTHHRAKRIE (TS_MAX) ZHRHLET,

2. TS_MAX &£ ZDHEBDEHAEDES (d1,d2) ZHELFET. (RTA4FTEmI TS_MAX DIFE
FEHBEZDEREFERALET . AHDESEEDOETY, )

3. d1 & 2 DMEMBARREZEA TLNIEE, MEHEZMABLET. BATLETAIE, MERHEL
ELTHELEEZRTLET,

4. TS MAXDEEZFNELT, d1 &2 DEEASHEBEZHELEFT . X4 5L 155 100, K
A4 —ILIE1Hh 5 360 DEEIZHEYET,

1.1.5 A sy F ¥ B R E oD 5 2
QEFa—=2JTlE, ETCHREVEMLAERETRELTI Y 7249774 )LICEALET ., FDERE
B2y F /R VFREDOBTDE2 Y FLEILED 60%ZFE. EXTFT I REZEHMIIEED 5%TI,

RKED21—)LIE, CORELERT) DRBRFMZENICHAET 2HEEETRELTLET,
TE®D 2 DDOMEEIZHY FT,

1. BELERTYRABRBEEEDEISIZHAR
RM_TOUCH_ThresholdAdjust() Z#AL T &Ly,

(15 FAI]

EMC / A AARD=®HIZ, BHEZEZSZ v FELED 70%ITEE LU,
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B2YFEILE
2500
Ay F ¥ WERE b=
1750 70 (A—YEEHREE)
1500 60 (QE &E(E) >

3 RIEQLEEEH

2. RBMEELERTULRBRBEREOS v FEILRISADY THE

RM_TOUCH_SensitivityRatioGet(). RM_TOUCH_ThresholdAdjust (). RM_TOUCH_DriftControl() Z{#FH
LTLZ&y,

(15 5]

F—NUANRRIDBEEEATR. 3 VFELENFa1— VI LEEEEELOTLES, VI Y
TEBEF1—UJETICZOFFEALEZL, QEFa—VTBIYENF—NLA/RARLEFERALL
BE. FYFREERFDSLKAGEN, 2y FHERERR—D=H, 2 v FHEATELGVAREELAH S,
QEF1—ZVIDEYFERBEF—NLAEERDE v FRILEDLEN LS v FHRREEZRES
60

FvFEE F—LA EBHRDS v FELEH O
Fa—=UT0 AN o 1-15E. ARE
2w F | R E D5y FHIEEEL 600 &35
1500

ﬁ> 5 F W

1000 B F g

2T I E A AT 600

| s

B

QEFa—=v4 A—NLAEB%

%’I.I.I

4 B3y FERIEBDOELIZEH T SRIERBDH

T—RI75vyaZFALT,. BF1—ZVF 0V I NIz 7ESBRATETHARITSZ7 T )yr—2 3 U6
ZRLET,

PC & UART BIETZA&LSICLT MNARE—F] ITAhDNBEESIZLET, FABE— K] TlIE. MCU
MR YFLIE-RETODR YFEILLEDLEEZPCIZYUTILEALEELEFT, A—FIEPC TE=ZXLE
AOLERERETHIATUREREELET, MCURRRELELTF—4275 v alz@BELET, VI ML

HECIET—2 759 aDRELEERZFRAHALISICLTEE. COREENDZ v FHERERIEZH
BLET,

1.1.6 SMS Z &/ L =B E¥IER A
SMS /A L T CPU BIMEELICEHAIN S 2 v FHIET TEES EAHEET T,
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COWEEEHEALEVE Y FA U2 T —RITH LT, RM_TOUCH_SmsSet()%& 3 — /L L1=#I<
RM_TOUCH_ScanStart() TEHEI &M LT &1\, 4 vF ON$IET 5ET CPU AT STOP £— K&
SNOOZE £— FD& THT 571-, EEBEATIHATEET, RM_TOUCH_SmsSet() TILH S T 4
T+ /4R T4 L5 % on_freq DREEMIS. 2HF1T - /AXT4LEEOCRELT VD0, 7T
Jar— 3 Tk, BFEEE LRI RM_TOUCH DataGet()Za—/IL L THRZ VHIEHRZWMET S L
NTEET,

I35 ESLURLIB 773 CTSUEDa—/L (R11AN0484)ESHB L T2 &Ly,
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1.2 API#IZE

AKED2A—ILIZIFUTOBE#EAEENET,

2k

B

RM_TOUCH_Open()

BELEAYFAUR T —RERZMHELET,

RM_TOUCH_StartScan()

BELEZYFA U T —ABROHAZREBLES,

RM_TOUCH_DataGet()

BELEZYFA VR T —ABROETOHAEZRIFLE
3—0

RM_TOUCH_CallbackSet()

HWELEEYFA 2T —RABROI—NULNY VEHEREL
F9,

RM_TOUCH_SmsSet()

BELEAYFA 27 —XRIZR LT SMS Z#EA L -8 e
EETBIT H-0ONEHREEXZLET,

RM_TOUCH_Close()

EBELEAYFA VA DI —RABRERTLES,

RM_TOUCH_ScanStop()

EELEAYFA VAT —AEROHAZEIELET,

RM_TOUCH_GetSensitivityRatio()

QEREENS v FEILEIHT SBHENSE v FELEDLEE
HHLET,

RM_TOUCH_AdjustThresholdRatio()

BYFREEICHT % v FHEREEDNLLR, EX T RED
HERZZEEL, RAEDE v FEEEDLLRN S S v FHIMRIE.
EXTUSREZERELET,

RM_TOUCH_DriftControl()

FUD MMEEDREEEELEY,
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2. APIE#
REDa—)E, TEROFHTHEZRERLTLET,

21 N—FDIT7DEXR
CEMAIZHES MCUDNLUTOMEZ Y R— L TWSIRELHY FT,
® CTSU
e CTSU2L

2.2 VI LI TDEXR

CORFANFUTOED 2 —ILICEREFELTLET,
® FHR—KHR—br/Xy4s— (r_bsp)v1.50 LA

® CTSUEYa—/L (r_ctsu) v1.40 LIf&

HEREX IV FEUYHEIBEY - ILOFEREEELTUVET,
® QE for Capacitive Touch V3.3.0 L%

2.3 HR—bFEShTWBY—ILF—>
AED1—LIFUTFIZRTY—ILFz—U THEEREITO-TLET,
® Renesas CC-RL Toolchain v1.12.00
® |AR Embedded Workbench for Renesas RL78 v4.21.3
® LLVM for Renesas RL78 v10.0.0.202209

24  #HIREIE

COI—FREVIV U PTRELS, BHORBEHOI—ILERELET.
RL78/G16 ¥ IL— T T LLVM a VNS S #ERTS5HE. 7By MEREFIZLLIT® CPU Option I
FIvIEANTEKRENHYET, TAD Y MERERDL., B2/ bOTANRTAHBEET S

N
EMTEZET,

-] o X 8 70/(71: Ivm_Project [m) % ‘
LLVM for Renesas RL78 — x| @r

Select Additional CPU Options yy-2

v C/Ces ENF

Select Additional CPU Options YN FIA L LTAY Configuration: HardwareDebug [P7717] WEOER

| [ Disable muttpiication code generation (-disable-mda) | ENFRE
vy

Toolchain| B Device| # EIF-2797 U ENFRRH | mb (1FY=/1=Y- @ I5-:/-%

[[]Make the double data type 64-bits wide (-m64bit-doubles)

] Emit section containing metadata on function stack sizes (-fstack-size.section)

"/ < B3 HAN) > ®TE aal ]
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25 ANYET7A)

FTRTHOAPIREUH LEFRASINS A V2 T —RAEEIE “rm_touch_api.h” IZEBE N THET,
EILFZEDERA T a vIiE “rm_touch_config.h” TEIRLET .

26 BHE

CDORZA/NFANSICI ZFEALTVEY ., choDE(T stdinth TERESNTLEY,
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2.7 VNS ILEBDETE

AED21—NOAVITAF2AL—230ATVaVEREDAF T a VBB L UVREMEICET 5%, T

RIZRLET,

r_ctsu_configh®a> 74 XalL—avrtroay

TOUCH_CFG_PARAM_CHECKING_ENABLE
KT 74 MEIE
“BSP_CFG_PARAM_CHECKING_ENABLE”

NSA—BF Ty NBEI—FICEHLINERTEZET,

“0" HERTDE. NSA—EAF Ty I NBEI—FHLHEET
E5z, a—FHA XHEIETEET,

“0" DEFEE. NFTA—EAFzyv I NBEI—FIMLEKBLET,
“1" DFE. NTA—FFzy I NEBEI—FIZEHET,
“BSP_CFG_PARAM_CHECKING_ENABLE” M54 . BSP T®
BREICEKELET,

TOUCH_CFG_MONITOR_ENABLE

¥ ZOFA T3 Ik rm_touch_config.h [Z1XdH Y
FtH A, QE NHHF B ge_touch_define.h ICEZ
ShET, TOBEOT I +IL MEIKT”

1 4RETH_ETQE E-ADRODT— S ERERMLET .

TOUCH_CFG_UART_MONITOR_SUPPORT
X F74)L MEIE “07

ZM#F T3 L TOUCH CFG_MONITOR_ENABLE BEZD &
FICERAENET,

1%#H[/ETHIETQE LDV TILBEEZEDICLET,
EREIA:

UART £ ¥ 2 —/LI& SmartConfigurator TOER L T &L,

TOUCH_CFG_UART_TUNING_SUPPORT
X F74)L MEIE “07

UART Fa—= 5 2RELFT, 0EHH. 1 FANTT.

TOUCH_CFG_UART_NUMBER

UART OF v RILBSERELET,

TOUCH_CFG_DETECTION_OPTION
X FIA4I MEF “07

Fr2) oIS TEERELET,

“07 OBZEE. TypeAIZRESN, BEZBA-EHOAIV 2%
EXTUSREBERNEREFELES

“17 O/ZEE. TypeB IZFHRESN, BEZBA-EHOAIV 2%
EXTUIREBERNFIEY FLET,

B,

UTDaYI7450b—2aviEk, 39FA 02T —RERICIE CI2RE L4512, Smart Configurator TIXERE L F

QE ZEAITHERESNETT, TDHFA. 7024 FIZ QE_TOUCH_CONFIGURATION AEZES .
rm_touch_config.h DEZEIEEMICAEY . KbHYIZ ge_touch_define.h IZERINFET,

CTSU_CFG_NUM_BUTTONS

REUDBRBERELETS

CTSU_CFG_NUM_SLIDERS

A4 SDRBERELET,

CTSU_CFG_NUM_WHEELS

A —ILDRBERELFT,
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2.8

a—FH$(4 X

ROM (A— FEXUEHH) &£ RAM (FB—NILT—4) OY A XX, EILFED 127 321 )LEEDE

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

R3yR—rEhTNS

Y—ILFI—2] DCC-RLDC AvNRASTAVNRAINA T avhT I+ rEOSEETT, 3—FK
BAXEC A4 SON—2a30pavnNg LA ToavIZEYELRY FT,

TIVr—2a3vEREy RS54, RA—LDBIZE > TIFRAM Y &4 —/N\—F 2RSS H

YUFET, $IZRL78/G16 U )IL— T RAM H 2KB D= TEE L 2 &L,

ROM. RAM ®a— FH# 4 X

BERERE U1

TOUCH_CFG_PARAM_CHECKING_ENABLE 0
TOUCH_CFG_MONITOR_ENABLE 0
TOUCH_CFG_UART_MONITOR_SUPPORT 0
TOUCH_CFG_UART_TUNING_SUPPORT 0

ROM: 2194 bytes

RAM: 89 bytes

ROM. RAM ®a— FH# 4 X

ERETOY A X, B & BEmMS

BOBAEARE V1 | +tHERERE Y | R4 tAZ4L HERERI U1 | HEEBSERY 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 5

APl BHDSIHTHIBERBLUVINERZRLET, API EBTHERT L/ A—20%(E, FIZ
BMTEELTVWET, ChEEFz I 2TV, T5—%2FLSEZHTT,
hoDBEROHNER L, TR/ TEE L EHIT m _touch_apih ICERSIATUVET,

BYFA R IT—RBROIY FO—)LEERTT, 7TV —L 3 UL DREIIFRETT,
QE #FEHATHET, FYFA 2027 —RERHICIE C=Z#AH ge_touch_config.c ICHASTN DD
T. COED21—ILDAPI DE—FIHIHZELTLIESLY,

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 AT I—RAERDOAL T4 L—2 3 VEREDEERTT,

QE #FHATAHET, FYFA VBT —RBRICIE CF-E#HH & UHEREMEA qe_touch_config.c
ICHASINSDT, RM_TOUCH_Open()DEZFIFIZHZEL TSN,

typedef struct st_touch_cfg

{

///< Pointer to array of button configuration.
///< Pointer to array of slider configuration.
///< Pointer to array of wheel configuration.

touch_button_cfg_t const * p_buttons;
touch_slider_cfg_t const * p_sliders;
touch_wheel_cfg_t const * p_wheels;

uint8_t num_buttons; ///< Number of buttons.
uint8_t num_s| iders; ///< Number of sliders.
uint8_t num_wheels; ///< Number of wheels.
uint8_t on_freq; ///< The cumulative number of determinations of ON.
uint8_t off_freq; ///< The cumulative number of determinations of OFF.

R11AN0485JJ0140 Rev.1.40
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uint16_t drift_freq; ///< Base value drift frequency. [0 : no use]

uint16_t cancel_freq; ///< Maximum continuous ON. [0 : no usel]

uint8_t number ; ///< Configuration number for QE monitor

ctsu_instance_t const * p_ctsu_instance; ///< Pointer to GTSU instance

void const * p_context; ///< User defined context passed into callback function

void const * p_extend; ///< Pointer to extended configuration by instance of interface

} touch_cfg_t;

FEEBERTERALTWSINEREZRLET,

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

uint8_t elem_index;

uint16_t threshold;

uint16_t hysteresis;
} touch_button_cfg_t;

/#x 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;

/#x Cal lback function parameter data */

///< 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

typedef struct st_ctsu_callback_args touch_cal Iback_args_t;/#* CTSU Events for callback function */

210 RY{E

APIEABDRYEEZTRLET, COFIEERE, APIBBBO IO M2 4 TEE L L3I fsp_common_api.h

TRESNTLET,
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/* 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 = 2

[T T T TRl
=S

7

4

///< A critical assertion has failed

///< Pointer points to invalid memory location

///< Invalid 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

/* Start of CTSU Driver specific */

FSP_ERR_CTSU_SCANNING = 6000
FSP_ERR_CTSU_NOT_GET_DATA = 6001
FSP_ERR_CTSU_INCOMPLETE_TUNING = 6002
FSP_ERR_CTSU_DIAG_NOT_YET = 6003

FSP_ERR_CTSU_DIAG_LDO_OVER_VOLTAGE = 6004

FSP_ERR_CTSU_DIAG_CCO_HIGH = 6005
FSP_ERR_CTSU_DIAG_CCO_LOW = 6006
FSP_ERR_CTSU_DIAG_SSCG = 6007
FSP_ERR_CTSU_DIAG_DAC 6008

FSP_ERR_CTSU_DIAG_OUTPUT_VOLTAGE = 6009

FSP_ERR_CTSU_DIAG_OVER_VOLTAGE
FSP_ERR_CTSU_DIAG_OVER_CURRENT

FSP_ERR_CTSU_DIAG_LOAD_RESISTANCE = 6012

FSP_ERR_CTSU_DIAG_CURRENT_SOURGE 6013
FSP_ERR_CTSU_DIAG_SENSCLK_GAIN = 6014
FSP_ERR_CTSU_DIAG_SUCLK_GAIN = 6015
FSP_ERR_CTSU_DIAG_CLOCK_RECOVERY = 6016
FSP_ERR_CTSU_DIAG_CFC_GAIN = 6017

} fsp_err t;

///< Scanning.

///< Not processed previous scan data.
///< Incomplete initial offset tuning

///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis
///< Diagnosis

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

R11AN0485JJ0140 Rev.1.40
2023.6.14
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3. API B9

3.1 RM=TOUCH=Open

COBEKIE. KED1—LOMNELZET HERTT, CORBBIIMD APIBEREFERT HAIICEITT 5
ENBYET, FUFAUE T —RBITEITLTLEEL,

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

Parameters
p_ctrl
a2 bO—LBEERADKRS 2 (BEIL QE Tk > TER)

p_cfg
AVIT4TL—2 a3 UBERADRSA VF (BEIEQE [Tk >TER)

Return Values

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

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

Properties
r_touch_apih (27O 24 TEEShTWET,

Description

COBEMIE. 5l¥p cfglC>Tar bO—ILIBERDIMEAZEZL LI-%. R_CTSU_Open()&a3—J/L L
TCTSUEDa—ILZPEIELET,

TOUCH_CFG_MONITOR_ENABLE WEHIND L E(X, EZA Ny I 7DUHPHREZELFT., E6IC
TOUCH_CFG_UART_MONITOR_SUPPORT B"E#1MD & Zl&, UART E= 2 DWHHRTE L UART EP 21—
ILOWMERIEZE LET,

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—ILENIZHR— b ML T I2LELNHY £, R— ~HIHAERIEkIE SmartConfigurator [
K> TSNS R_CTSU_PinSethnit() OFERZHELET,
OB TCTSUES2—ILM R _CTSU_Open()Z3—I/ILLTWET, R_CTSU Open()EBBLTL 2
AN
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3.2 RM_TOUCH_ScanStart

COBEKIE. BELEEYFA 27— ABHROAZRIBLET,

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

Parameters
p_ctrl

A2 FO—LBERADRA V2 (BEIXQE 2L > TER)

Return Values

FSP_SUCCESS I ESHLELE Y

FSP_ERR_ASSERTION /¥ BIEDEA D EHIEESHATOFEA Y/

FSP_ERR_NOT_OPEN /*Open()DI—LGELIZT—ILEAELSE Y

FSP_ERR_CTSU_SCANNING VAl & o5 2

FSP_ERR_CTSU NOT_GET DATA /¥ FIDRBRERZL TLWEEA Y
Properties

r_touch_api.h (TR 2 A4 TEESNTUVET,

Description
CDOEE#I(E., R_ CTSU_ScanStart()Za—/L L TEHAIZRBLET,

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 E22—I/L® R _CTSU_ScanStart()Z3—JL L TWLEF, R_CTSU_ScanStart()£ S8
LTLIZ&LY,
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3.3 RM_TOUCH_DataGet

COBRIF. BELEZYFA U2 71— RABROREZRARAAET,

Format
fsp err t RM TOUCH DataGet (touch ctrl t * const p ctrl,
uinte4 t * p button status,
uintlé t * p slider position,
uintlé t * p wheel position)
Parameters
p_ctrl

32 b A—LEBEEADRA 28 (BEIE QE 12& > TAEMR)
p_button_status

KA REERMAT BNy T7ADRL 24
p_slider_position

RATAFMBEEMT 5N\ T7~ADKRA V42
p_wheel_position

R — LB EEHT BNy T 7 ~ADHRA V4

Return Values

FSP_SUCCESS /L FELE Y
FSP_ERR_ASSERTION I* BIBDES 2 EHEESHATIEEA ¥/
FSP_ERR_NOT_OPEN /*Open()DI—NLGELIZT—ILERELE Y
FSP_ERR _CTSU_SCANNING VAl & -F 7 )
FSP_ERR _CTSU_INCOMPLETE _TUNING /* #8747t v FRZd %
FSP_ERR_INVALID _HW_CONDITION /B EMELER Y/

Properties

r_touch_api.h (278 b2 A4 TEESNTULET,

Description

COBE%IE. R_CTSU_DataGet()x 23— /L L CTHIEIFHAI L -2 TOFHRIEEZFEARAA. F VY FHES LU
fiE#HHZLET, TOUCH CFG_MONITOR_ENABLE WEID L ElX., E=H /Y T 7IZT—4% 1K
LEJ, 512 TOUCH CFG_UART_MONITOR_SUPPORT WEXID L &L, E=ZA NV ITI7DT—4E %
UART #ELEY,

Example:

R11AN0485JJ0140 Rev.1.40 Page 18 of 33



RL78 77 21) TOUCH £ ¥ 1 —)JL Software Integration System

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:
C OB T CTSU S 2 —I/LM R_CTSU_DataGet()Z3—/LLTWEYT, R_CTSU_DataGet()HSH L

TLEELY,
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3.4 RM_TOUCH_CallbackSet

COEKIE, FRETI LAY IBERICEEL-ERZEZRELEY.

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 (EEIL QE for Capacitive Touch [Z& > THER)
p_callback
=Ly VBEEKRS U4
p_context
=Ly WASIEAL: o|- (0L {Ieb- 3% 8
p_callback_memory
NULL ZERE L T FZ&

Return Values

FSP_SUCCESS I EBLFELE Y

FSP_ERR_ASSERTION /¥ BIBDA O ZHBIEESHATOELA Y

FSP_ERR_NOT_OPEN /*Open()DI—LGLIZa—/LEhELE Y
Properties

rm_touch_api.h [CTRA 24 TES SN TULET,

Description
COBE%IE. R_CTSU_CallbackSet)Za—I/ILLTa—IIL/N\y U BEHZEHRELET .

Example:
fsp err t err;

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

Special Notes:
C DT CTSU EY2—/LM R_CTSU_CallbackSet()&a—JL L TLVEF, R_CTSU_CallbackSet()%
SRLTLESL,
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3.5 RM_TOUCH_SmsSet

COBBIF. BELEE2YFAU2 T —RITHLTSMS 2R L-BBHERT H-ODREZE L
353—0

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

Parameters
p_ctrl

A2 FO—LBERADRA V2 (BEIXQE ITL > TEHR)

Return Values

FSP_SUCCESS I EELFELE Y

FSP_ERR_ASSERTION I BIBDIA 2 EHEESHATOFEA Y

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

r_touch_api.h (TR 2 A4 TEESNTUVET,

Description

COBE#IE. BELEAYFA U3 T —RITHLTSMS 2EAL-BHHIEFTATH-ODEEE L
F9. BEHEHANERAIAT HCE, ABEKI—ILRICELEYFA 2T —RITHLT
RM_TOUCH_ScanStart()Za—/)LL TL &, 2y FONHEShD L. =y 7BEHEMNI—ILE
NEJT., RM_TOUCH DataGet()Za—I/LL T, REVDRATFT—FRAEMELTLEEL,

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;

ELLISELO = 0x08;

ELLILNKO = 0x01;

ELOSEL6 = 0x01;

ELOENCTL = 0x40;

/* Open Touch middleware */
err = RM TOUCH Open (&g touch ctrl, &g touch cfgqg);
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 */
err = RM TOUCH SmsSet (&g touch ctrl);
err = RM TOUCH ScanStart (&g touch ctrl);

R Config ITLOOO_ Start():;

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

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

/* LED ON */
}

else

{
/* LED OFF */

}

Special Notes:
COEHTCTSUEY 21—I/LMD R_CTSU_SmsSet()Za—/LLTLVET, R_CTSU_SmsSet()£E SR L T
{fZ&Ly,
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3.6 RM_TOUCH_Close

COBBIF. BELEE2YFA U2 T —RABRERTLEYS,

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

Parameters
p_ctrl

A2 FO—LBERADRA V2 (BEIXQE 2L > TER)

Return Values

FSP_SUCCESS I RELELE Y

FSP_ERR_ASSERTION /¥ BIEDEA D EHIEESHATOFEA Y/

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

r_touch_api.h (278 b2 A4 TEESNTLET,

Description
COBE#IE. BELEE2YFA U T —RABRERTLES,

Example:
fsp err t err;

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

Special Notes:
COEHTCTSUEY2—/LD R CTSU Close()Za—J/LLTWLWET, R CTSU Close()HBBLTL
LY,
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3.7 RM_TOUCH_ScanStop

COBRIF. BELEE2YFA U2 7 —RABREFLELEYS,

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

Parameters
p_ctrl

A2 FO—LBERADRA V2 (BEIXQE 2L > TER)

Return Values

FSP_SUCCESS I RELELE Y

FSP_ERR_ASSERTION /¥ BIEDEA D EHIEESHATOFEA Y/

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

rm_touch_ge.h I2TFA 244 TEE SN TULET,

Description
COBE#IE. BELEE2YFA U T —RABREFELLES,

Example:
fsp err t err;

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

Special Notes:
C OB T CTSU EY2— )LD R_CTSU_ScanStop()Za—J/LLTWWEY, R_CTSU_ScanStop()H S
LTLZ&EL,
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3.8 RM=TOUCH=SensitivityRatioGet

COBEKIE. QEFa—=UIBRDA Yy FEEEICRTIREDE v FELEDLEERLET,

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

Parameters
p_ctrl
Y FA—LIEBEERADRA VA (EBEIX QE ITXK > TAER)

p_touch_sensitivity info

BV FELEBERFATOT—IILEREBMNT SER~DKRA 042

Return Values

FSP_SUCCESS I Z Y FEEEDHEDREIZHES L EF LS
FSP_ERR_INVALID_POINTER IR RN XE Y EEEISLTOET Y
FSP_ERR_CTSU_SCANNING [ RFEE Y

FSP_ERR_CTSU_INCOMPLETE_TUNING /* #1874 7t v FZd ¥/

Properties
rm_touch_qe.h IZFRA 2 A4 TEE SN TUVET,

Description
QERERDZ v FEILEZ 100%&E L. BEDZ Y FELLEDLERZHALET,
A—=—NLADBELRY ., FvFELEENERBE. UTOLSIZHBYET,

100% & ¥ % #vFRLEE:
3500
AYFEILE: 2YyFEILEDL
2500 ENSLUTOHE
£ETL T 140%
xHA
3500 / 2500 * 100
By FFIHREME: thE: =140
1500 60 % XEMADEE
IZEBHEZFIAT S
1=8%. UTOitE
nNEHDB,
3500 * 60 / 1500
=140
QE R ErF RE
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FT—NULARELGY ., ZyFREENBOIHEER. UTDLIICHYET,

100% &9 %

#vFERILE: 8y FELEDL

2500 EMNLLUTOFHE
£ETL T 60%
A

BYFEILE: 1500 / 2500 * 100

1500 =60
XEHANDEER
IIEMEZFIAT %
=6, LTOEE
REHD,

1500 * 60 / 1500
=60

bR
60 %

By FHIMRAME:
1500

QE B E ¥ BE

Example:
ge _err t err;
touch sensitivity info t touch sensitivity table[QE NUM METHODS];
uintl6é t touch sensitivity first[CONFIGO1l NUM BUTTONS ] = { 100 };

touch sensitivity table[QE METHOD CONFIGO1l].p touch sensitivity ratio =
touch sensitivity first;

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

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

touch sensitivity table[QE METHOD CONFIGO1l].new hysteresis ratio = 5;

err = RM TOUCH SensitivityRatioGet (g ge touch instance config0Ol.p ctrl,
&touch sensitivity table[QE METHOD CONFIGO1]);
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3.9 RM_TOUCH_ThresholdAdjust

COB#IE., 2y FELEEICHTEZE Y FHHMBEOLE, EXTYRAEOLEZZEL, BEDE Y
FEALRICHET 22 v FHHBHEICEELET,

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= EERADRA V2 (BEIE QE [T& > TER)
p_modifier
Y FEAEBRERHEDT—IIVEREENT EEH~ADRI U4

Return Values
FSP_SUCCESS I* Sy FHEBEDEREIZEILE L= Y
FSP_ERR_INVALID_POINTER IR BN G A E Y MEFHELTOFT Y
FSP_ERR_INVALID ARGUMENT /* 3>Z740'L—23 > DINGX—ZHWFIETT Y/

Properties
rm_touch_ge.h ICTRA 244 TEE SN TLET,

Description
QE D% v FHIMEEDLLLE 60% MNo1—UIIEET SRMEDLLE 70% & T HHE. 4 v FHIMEEEE
UTFDOESITHEYES,

2y FEILEE:

2500
By F ¥ R E: tbae:

1750 70 (A—¥IEEME) :

1500 60 (QE {5EE)

COBREFEZLEVWEEEIEBE 258D AVNETROLIICEELTLEEL, 2 v FELEOLEFLUE
ATUSRAEDHRELVLETY,

*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()ZEHA L THRFG L2 vy FEILEDLLEZFIE L THLL
2y FHIBREZSRET S0 ERLET,
[Et&EH 1]
2y FEILEDLE 140%. QE HERMIE 1500 DHE
140 * 1500/ 100 = 2100

8y FEILE: 2y FEILE:
3500 3500

B FH|MRRE:

2100

140%D
RAE

2y FHIMRE:
1500

BRi

*p_touch_sensitivity _ratio = 140
old_threshold_ratio = 60
new_threshold_ratio = 60
new_hysteresis_ratio = 5

(ET&EHI 2]
Y FEILEDLHE 60%. QE RERMIE 1500 DHE
60 * 1500 / 100 = 900

60%®D
RRE
FYFRILLE: FYFRILE:
Ay FHIEREAE: 1500 1500

1500 8 F MR

' 900

Ri

*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];
uintl6é 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 CONFIGO1l].new threshold ratio = 70;

touch sensitivity table[QE METHOD CONFIGO1l].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 config0Ol.p ctrl,
&touch sensitivity table[QE METHOD CONFIGO1]);

Special Notes:
QEFa1—=VU By FELELREOLELEEETICIYFELLELZEAVGEIL.
RM_TOUCH_ThresholdAdjust)D % 2 5IED A U /NETRED LS ITEHEL TS,

old_threshold_ratio= 60
new_threshold_ratio = 60

new_hysteresis_ratio =5
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3.10 RM_TOUCH_DiriftControl

COREKIF. FUT MEIEDREZLEELEY,

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

Parameters
p_ctrl
a2 A= EERADRA V2 (EBEIE QE [S&k > TER)
input_drift_freq

Y7 MEEDRER. B3 8D

Return Values

FSP_SUCCESS I RYZ FEEDEEICHEILELE Y
FSP_ERR_ASSERTION I BIBDBS 2 EHIEES A TOEEAY
Properties

rm_touch_ge.h I27A b2 A4 TEESNTULET,

Description

K1 Z FMEEDRE % input_drift_freq [(CERE LF=ERICLET ., 01295 E MY T FMEEHEDFLEZER
ELET,

A APl DfEAHIE L TIX., RM_TOUCH_SensitivityRatioGet)Z AL TA2 v FEILEDLLEREZRD DI
2. Z=—NLADEL G2 ETRYFEEENRY. 2y FLTHLRABEZRBAGSG>TLEL-BE
[CEEBMNRFYIT LT EIEEHTEES,

AYFEILE:

2500
5 F HIMFRRE: v T HIRRHE:
1500 1500 Ry FHIFFEEIZ
R 89 FELEANREL
A FyFREE: 1000 BB . BEEA
FRIZFY KL,

15000 89 FELBHSDE
. CBRYUET.

QE ZERF =P
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Example:
ge _err t err;

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

Special Notes:
Tl
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R ET AL %
HETARE
Rev. F1TH R= A2 b
1.00 2021/4/13 - DhRFAT
1.10 2021/8/31 3 1.1.1 QE for Capcitive Touch & M&E# #H#H

5-6 1.1.5 2 v FHIBBEDRE BN

6 SMS #ERA L-B8¥IEEE ZEm

9 27 AVINAILEFEDERTE ZFFH

10 28 A—FHY 44X ZEH

10 29 51 &EH

11 210 RYfE ==

- RM_TOUCH_VersionGet # &
18-20 | 3.5RM_TOUCH_SmsSet %iEN

22 3.7 RM_TOUCH_ScanStop %30
23-24 | 3.8 RM_TOUCH_SensitivityRatioGet % 3&10
25-26 | 3.9 RM_TOUCH_ThresholdAdjust % 3&/0
28-29 | 3.10 RM_TOUCH_DriftControl %3&0
1.11 2022/1/18 8 22 VI LI TDER
23 Y R—FENTWEY—ILFI—2 ZEH
10 28 a—FH A4 X #FH
1.1.6 SMS ZERA L-B8IEHE (285
3.5 RM_TOUCH_SmsSet ® Example: #{&1E
1 BEDRER T /M RIZ RL78/G22 %3
1.1.3R2 D3 v FHIFEZENM
22V O TDEREERH
23 R—bFEINTVWBY—ILFI—FEH
28 O— FHY A X%EEIE
210 RYIEZEH
3.3RM_TOUCH_DataGet # &
R T/NA X2 RL78/G16 ' )L— T %1BN
21 N— KOz 7DEXR
22 VIO TDER
24 HIREFZEH
2.8 O— KY A X%EEIE

1.20 2022/4/20
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BLCERLEDFESEIE
CCTlE. YA ERERIERT S MEALOEESEE] (COVWTHALET, BRNOFERALOZFEBEIZOVTIE. KRXF1 AV MBKUTY
ZHALTYTT—rEBBLTLESL,

1. HEIXE
CMOS #GEDH Y KL DORIFFHERHLEDN T T LS, CMOS HRFBVHEBERICLK >THY — MEBIIRZE LD LB Y EFT . EfRFR
FORIZIE., HHAEFRAICHERALTVIEERD FL—OIH O Uyr—X, BEHOREH. 2B —XGEEMAL, AL TIRICEFT—
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