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R e gt et S i

3-4 JIMM DIESDifin

SRAKRMDENEFNDEAERICCCOBEZITL., /A XZERBTE-DD T4 IILANEEZEKLE
T TNFNDOFHARERET On/Of $IFZTVWSHRTHELET ., X 34 X IMM DEBSDHENIZHY
ij—o

VIEYz7I2E&D IMM RUBHHEIZES JIMM ZECREELHESEARORE VHTEDHRIIEG L
TWET, RTA4 /R4 —IILRUEESELFIREFEAIL IMM IZHIG L TOWERA. BEIFIEREL. B
BWELHAEDLETERLET, VI bz 7IZ& S IJMM IE QE for Capacitive Touch V.4.0.0 LA TH
TI_S_ I\ Las—d—o
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332 7U9T4TL—ILFK

FoT4 IO R, BEE S~ RS- DORERBOHBERALLENS / { KHEETSH
ETY.

BiEE LTI, SAPOBEE ABH - MEEOESTO—IL P/ 8- 2BHLET. HAPOBEL
B - REEOESTY—L K8 — 2 BWT SRAETT, 777 TV—IL FEEAT 2 EBiEL
S KRS — VOB ERADEEERE LGNS / 1 ARHENHEFT,

B 3-51=RF GND Y— L FOBA. 1 20K LMK & > THERENRET 5 & BHE
PEREAYET, B 36 [SFTE5C7 274 TL—L FEFATHETES 1 DOBMRET 5
BEOBEENECTEDOBEMIEEH CCENTEFT,

TOT47V—ILFIECEREARDATHERATEEY, HEREAXTRHERATEEEA,

GND electrode

Touch Key
Electrode A
Touch Key
Electrode B

IERBRRRANINTANY

mnnnumn

arge effect of water droplets==""

H 3-5 GND v—IL FDig&E

Shield electrode

Touch Key
Electrode A
Touch Key
Electrode B

RESRBRERANIANAY

RENESAS

mnnnumn

Small effect of water droplets

TR

36 7V T4 T—ILFDGE
HMIIUTESEBLTTSEL,
RL78 77 =!) CTSU £ a2 —)L Software Integration System (R11AN0484)
RX 77 = 1) QE CTSU £ 2 —JL Firmware Integration Technology (RO1AN4469)

RA Flexible Software Package Documentation: CTSU (r_ctsu)
BEBSSYVFEBTH A H4 F (R30AN0389)
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333 BHI¥HE

CPUZEEESETICN—FDII7ICTREVDE Y FHEEZS HHETT, TDH. EHEENTE
EERBTEEY,

COREZERTISSICIIEDHERREZER L TVWIHERTEL Y EZERLTTEL,
HHIEUTESRBLTTSL,

RL78 77 = ') CTSU £ 2 —JL Software Integration System (R11AN0484)

RX 77 = 1) QE CTSU £ 2 —JL Firmware Integration Technology (RO1AN4469)

RA Flexible Software Package Documentation: CTSU (r_ctsu)

BESEt Y YA QE for Capacitive Touch 7 FINV R FE—REEHBEBEE)V/NTA—2HALAFK
(R30AN0428)

3.34 HIMIE

N—Fz7TH2H% CCO (ICO) HEZY HHBMIEMAETT ., VI VT 7OMEFATELEEZFERT
BEBLN—FRII7HARHEHEEZNET 510, A/ 070ty YOUEBREZEELEEA,

CCOMERVBEBMHENFMIIUTESELTT I,
RL78 77 2 ') CTSU E < a1 —)/L Software Integration System (R11AN0484)
RX 77 3 1) QE CTSU E ¥ 2 —JL Firmware Integration Technology (R0O1AN4469)

RA Flexible Software Package Documentation: CTSU (r_ctsu)

BEBREt YA QEfor Capacitive Touch 7 AV X FE— K(EELEE)VNTA—2HAF
(R30AN0428)

335 TIFH/OYHIEHBHEIE
N—FYx7TIEAFMETABZROTILFIOY I HFELEERT 8T,

N—FO I 7HABEFEZNET 5126, A4 TO0yHONEHRZEELEEA,
TIILFHOvH HEMWIEIX. QE for Capacitive Touch Ver.4.1.0 LI THR—FLZET,
HMEILLTZEZSBLTT S,

RL78 77 = ') CTSU £ 2 —JL Software Integration System (R11AN0484)

RX 77 = 1) QE CTSU £ 2 —JL Firmware Integration Technology (RO1AN4469)

RA Flexible Software Package Documentation: CTSU (r_ctsu)

BEBREt YA QEfor Capacitive Touch 7 FAAV X FE— K(EELZEE)VNTA—2HAF
(R30AN0428)
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https://renesas.github.io/fsp/group___c_t_s_u.html
https://www.renesas.com/document/apn/capacitive-sensor-mcu-qe-capacitive-touch-advanced-mode-parameter-guide
https://www.renesas.com/document/apn/capacitive-sensor-mcu-qe-capacitive-touch-advanced-mode-parameter-guide
https://www.renesas.com/document/apn/rl78-family-ctsu-module-software-integration-system
https://www.renesas.com/document/apn/rx-family-qe-ctsu-module-using-firmware-integration-technology
https://renesas.github.io/fsp/group___c_t_s_u.html
https://www.renesas.com/document/apn/capacitive-sensor-mcu-qe-capacitive-touch-advanced-mode-parameter-guide
https://www.renesas.com/document/apn/capacitive-sensor-mcu-qe-capacitive-touch-advanced-mode-parameter-guide

HEREtLUYYIaY HEREFIVTFEAAAF

3.3.6 MEC ##8gE

MEC (Multiple Electrode Connection) BB EAXDEEE CTSU AEITHEHEL 1 DOEMBE L TE
BT 2HEETT, MECHEREEZFRATHEEENDREVTRE VNS IRENSEIRT DI ENTARETT, £
f=. BHEIOFHAZE 1 DICT I L THARKZEBTEL-OBEEBNZHIFT 5 EAFEETT, MX
T. BEHOEBHE 1 DOKRENAEE LY DEWE LTHERATHIENTEET, BE—BB LB LS
B, FERENEMT 576, CTSU2 EEICHELRY I M Iz THREICHEILES, HIRE. F47F
S LUVICH L TREICEHR T S-OBRRBZEZABLET,

3-7TIZMEC DflZERLEY ., EAIDEIF MEC #aEZHER. HAIE MEC #REZHMNTIREZRLT
BY, VIFII7ITE>TYYBADNARETY,

ich each Connect all ch as 1ch

< )

VI b7 TUYEZAEE

CTSUb
CTSU2La

CTSUb
CTSU2La

CTSU2SL
CTSU2SLa

CTSU2SL
CTSU2SLa

MEC #REHE® MEC #aEH

3-7 MEC D45l

COWEEZFEAT HBEICIEMEC HEZRERHE L TLWOIRREREL VY EERLTT L,
HMIEILUTESEBLTTSIL,
RL78 77 2 1) CTSU E ¥ 1 —JL Software Integration System (R11AN0484)

RX Z7 1) QE CTSU E ¥ 2—JL Firmware Integration Technology (R0O1AN4469)
RX140 Y )\V—F AX— b9 IA 9 F7vFYJa— 3> (R11AN0613)

3.3.7 FHEAF=ELSIEFFEHA

ZIEEWIC CFC I F A LAEERENSIRRERE— NI L THERGFERBICEHRAIT S &
AHEFT,

FHHELTESRBLTTEL,
RA Flexible Software Package Documentation: CTSU (r_ctsu)
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FEREtUYTIaY HEREYIVFEAAAL
4. B#HEBFEtUHUHEH MCU
41 MCUSA 7y

LB RIERA, RX, RL78 77 2!) MCU. Renesas Synergy"MD§ X TICIBAEWS A VT v TOBHER
EtUYEH MCUZRELTVWET,

BRI 7I)OFEARURFERICOVWTIEITRZ ZSECIEZSLY,

e RATJ7=2!) Arm® Cortex®-M X—X MCU
e RX32 Ev FE1%EE - &%1%E MCU

o RL78{EHEEH 8/16 Ev b MCU

e Renesas Synergy™ F5 v k74 —L

16-bit 32-bit
RX100 RX200 RX600

‘ RU7ES
48MHz B4MHz 120MHz

RL78/G16 RL78/G23 RL78/L23 RL78/F25 RX140 RX261 RX671
oISUb cTsUzL CIsU2La CTSUZSLa CrsuzL oISy
Pieg RX260 [ as
RLIB/G22 RL78/F22 S Q@ O O
BT CISUZSta ALl Bl

RX130 RX231 @
RX113 RX23W [ crrss )
[ o
<P
*CTSU2SL: Products with 128-Kbvte or larger ROM
X 41 BHFEFEC VEBEMCUSA VT YT
Renesas Synergy™
Cortex Cortex Cortex
a48MHz || M4 120MHz || M4 240MH:
S3A1 S5D3 %
S3A3 S5D5 |
- %
4-2 F¥HERE U Y¥E# Renesas Synergy™ 54 V7 v 7
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HERETLYI(aY HERES YFEAHAFR

42 MCUEEDRA >k

HEBEF VTFEUYEEH MCU DERIZIEVDS DODDRS V bAHY FT, FTIE. BEHROHSRTE
DEIGHEREFVFEUYEZRALEA V-1 —R&2FEALEVDIDEERELERYET, 15—
TI—RADNREDE, EDAVEZ—T 1 —RITRER TS IHFDAREAREY . BRKZKWDIENTEF
Yo SHITHEREXIYTF UYL RLELLE S MCU BIDHEEZREIT 5 LT, BEKRICRELH
BERESYTFEUVEHEMCUMNRFYET,

421 A3 —2Jx—R
CIZTIE, LR RANEBT IHEREYI Vv F LY -V a—2a3VIZETERA 02 —T T —AEBAN
L9,

A3 —Jx1—RIZFEHERERZI Y, BEBERIM ¥, BEFERSA—IL. HEFERZ Y (F—
RNy R) BAHYET, TRENOFHIIUTOELEY TY,

(1) BCREREZ >
AN EICE>TRIEL, BBERRAA v FOEESBRAICRELS 2 —T 1 —XTY,
BCREAXDAFERAFRET. TSIHF 1 A THEBEAIETYT .

(2) BCRERXS/M45. HCRERSA—IL

ATAZFIEOLET, EEICBE LEBOMEERE L, KA —ILIZEEZMAKICEL LEBEOAEZRL
LEY, Chb2204 2 —T7 x2—RIE, TSIHFOEHMNELY GRS —LAZBLET) . WHLIH S
(RIAENZELFET) EVLEBLAHYFETH., TNUNEERERLS vE2—T1—XTY,

ASAE, RA—ILEHLECREARDAFERTRET, RFA4 FETSIHF 3 EMNS 10K, KA —ILIE
TS #fiF 4 AE=IX 8 R THEMFAIETT,

(3) MHABTERZY (F—/XY k)

AN C EICK2>TRIET A EFREVERUTTMN, TSIHFEY M)V RRICEET B &I
E2TIX2M2HREUMNH8X8M64HREAVET, PHNTSIHFTEZL DRE U EERAIEETT,

HEREAFXDAERATEET., TSIHFZE 2 AN SHEHAIRETT

R 41 BEARZEITYR— T B0 08 —T1—REBER TS IHFH

A 23— —X TS imF3L
EIakS g 1
BE2BRERSA—IL 4. 8
HOCBRERTM4H 3~10
HERERE2Y (F—1Ry F) 2

T REBRLELGTSHFHZETRLTVET,
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422 BRUEAADOEH
BREAXOHBELUTISRLET .

o BHOREAXDEH
T b ERLEICERBT HHEIC. BELETAEVTLZVWEENDLEL, BRICSLA T MNTEE
o Ffei RFAFORA—ILDEBEERTHIENTEES,
MK HEY E S [FENF=, TAKENDEZIZEEE, CTSU2 T1HFETI T4 T—ILRICY
5 &T, HEREAR EREBRICTAKMENRCBYES, (H4-35H)

A7,

RN

.

AR R R R R Y

lectrode

AP

HHHHHHEH] !]!lﬂﬂ:'l\

/
é
7

£ lectrode
RENESAS |

faamannaaanaine

AR
\
E
N

H

\—' lectrode

ANRER

AP,

X 4-3 BCEEAXDBEEBLATVH

o HEREAXDKH

REUEI M) v ABRKIZLTOLGWNREFRHRTEF—/\y FEERTE, MAKECLBRATOHET,
L. ERICEEL, 2EEBLREEBHOEROFRCFLRTEBLLEIBCTEAXNLLERLTEEY
REEAMNMBZFET,

DRNRARRAARDS

RENESAS

TR

M 4-4 HEREALXOBEBLA TV b
BELAT FOFEMICBELTIIUTESEBLTT S,
BHESEFIVTFEBTHA U HA F (R30AN0389)
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HEREtLUYYIaY HERESVFEAHNAF

o BMHEARLEMRICEAT HIEEIE
BEAEARIIR4-3I2FRTEIICT1 DO TSHFIZT1 DOEBEEBLETH. HEBREFXDIBESF
K 4-4 12RFTEIIC. 1 DD TS IHFTEBODEBEZERLEFT ., CO-HEEEBLEZEETHBRIDERED
HROCFAEREE L EFBCEREARELBLTHIBENEK LY ET,

HMIELUTESRBLTTSL,

HESES v FEBT YA A4 K (R30AN03E9)
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BEAEtLYTA4aY

i

BEREXVFEAAAL

4.3 CTSU1 #& MCU

CTSU1 (CTSU/CTSUa/CTSUb) ##&i L1 MCU D#BELLEB R 4-2~F 49I1TRLET, ET/NM R
DEMOVWTIFRERBAR—CETSEESL,

HRBEAR—CTHICHAIHEMERB TR YFHFHLTHADRY AANTEEY,

& 4-2CTSUTEEHRAT73Y (1/2)

BRTI—T% RA2A1 RA4M1 RA4M2 RA4M3 RA4W1
CPUO7 ARM CM23 | ARMCM4 | ARMCM33 | ARM CM33 | ARM CM4
RREER K (MHz) 48 48 100 100 48
EEEE (V) 1 16-55 16-55 27-36 2.7-36 1.8-3.6
Program Memo 256, 384, 512, 768,

g ry (KB) 256 256 i o 512
Data Flash (KB) 8 8 8 8 8
RAM (KB) 32 32 128 128 96
HERELUYE] CTSU
TS HFH 26 27 12 20 11
HEAEAR v v v v v
WEREAR v v v v v
T U LNV R #ET R v v/ v v v
VS 1T
1 BRERX (V) IHEREXAVYFEUVOBEEZLELGLIBELHYET,

& 4-3CTSUTHEHRAZ 7 (2/2)

BRTI—TE RA6M1 RA6M2 RA6M3 RA6M4 RA6M5
CPUO7 ARMCM4 | ARMCM4 | ARMCM4 | ARMCM33 | ARM CM33
RREMER RS (MHz) 120 120 120 200 200
EEEE (V) 1 27-36 27-36 27-36 27-36 27-36
Program Memo KB 512, 768, 1024, 1536,

9 ry (KB) 512 512,1024 | 1024, 2048 1024 2048
Data Flash (KB) 8 32 64 8 8
RAM (KB) 256 384 640, 384 256 512
HERELUYE] CTSU
TS HFH 19 18 18 20 12
HEAEAR v v v v v
HEREAR v v v v v
5 & LSV R B RS v v v v v
v oo xths

1 BRERE (V) IHERE

BVFEYDBEEEELRLGLSBHEELAHYET.
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i

BEREFVFEAHAF

& 4-4CTSUTEERX 773 (1/2)

BETIL—T%8 RX113 RX130 RX230 RX231 RX23W
CPUO7 RXv1 RXv1 RXv2 RXv2 RXv2
RREIERRE (MHz) 32 32 54 54 54
BREE (V) 1 1.8-3.6 1.8-5.5 1.8-5.5 1.8-5.5 1.8-3.6
Program Memo KB 128, 256, 64, 128, 256, 128, 256,

| v K®) 384, 512 384, 512 128,256 | 5g4 512 | 384,512
Data Flash (KB) 8 8 8 8 8
RAM (KB) 64, 32 10, 16, 48, 32 32 32, 64 64
HEREtTUYE] CTSU CTSUa CTSU
TS imF# 12 36 24 24 12
HEREAR v v v v v
MESFEAH v v v v v
L WNAYIW 8- F &y b v v v v v

&t

*1 BREE (V) [3FE

= 4-5CTSUTEBHRX 7731 (2/2)

BRTIN—TE RX671
CPUO7 RXv3
RAEERIKE (MHz) 120
BREE (V) *1 2.7-3.6
Program Memory (KB) 1024, 1536,

2048

Data Flash (KB) 8
RAM (KB) 384

HEREtUYIE] CTSUa
TS InF5 17
BHCBEAR v
HEREAK v
7/9AA»ZH&QJ% v

X

*1 BREE (V) [TFE

BEIVTFEUVYOBEBEELRLGLIEHEALIHYFETS.

BEIVTFEUYOBEBEELRLGHIEHEELAHYFETS .
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BEREXVFEAAAL

F 4-6 CTSU1 & Renesas Synergy™ (1/3)

HETI—TH S124 $128 S1JA S3A1 S3A3
CPUO7 ARM CMO0+ | ARM CM0+ | ARM CM23 ARM CM4 ARM CM4
RABERKE (MHz) 32 32 48 48 48
BREXE (V) *1 1.6-5.5 1.6-5.5 1.6-55 1.6-5.5 1.6-5.5
Program Memory (KB) 64, 128 256 256 1024 512
Data Flash (KB) 4 4 8 8 8
RAM (KB) 16 24 32 192 96
BEREtCUYES CTSU
TS imFE 31 28 26 27 27
B28=AR v v v v v
HEREAK v v v v v
T WNAVIW b ¢ 5 il v v v v v

Voo /G
1. BREE (V) FHEBFEFVvFEUHOBEBELELGLIGEENHYFET,
% 4-7 CTSU1 ##; Renesas Synergy™ (2/3)

HMETIL—T% S3A6 S3A7 S5D3 S5D5 S5D9
CPUO7 ARM CM4 ARM CM4 ARM CM4 ARM CM4 ARM CM4
RREMERIKE (MHz) *1 48 48 120 120 120
BREE (V) 16-55 16-55 2.7-3.6 2.7-3.6 2.7-36
Program Memory (KB) 256 1024 512 512, 1024 1024, 2048
Data Flash (KB) 8 16 8 32 64
RAM (KB) 32 192 256 384 640
HEREt U YIER CTsuU
TS imFE 27 31 12 18 18
BE2REAR v v v v v
HEREAK v v v v v
% FNAVIW I il v v v v v

v oo xths

M BREE (V) IHEBREFVFEUYDOBEERLRLLIGEL/HYFET,
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FHE
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B VvFEANAF

F 4-8 CTSU1 #& Renesas Synergy™ (3/3)

HeTIL—T4 S7G2
CPUO7 ARM CM4
RRXBERKHE (MHz) 240
BREXE (V) *1 2.7-3.6
Program Memory (KB) 3072, 4096
Data Flash (KB) 64
RAM (KB) 640
BEREtCUYES CTSU
TS imFH 18
HEREAR v
HEREAK v/

T WNAVIW b ¢ 5 il v
Voo /G

“1:BREE (V) TRHEREFVFEUYOBEBRELELGSIBENHYET,

% 4-9CTSU1#E# RL78 77 = 1)

BEITIN—T4 RL78/G16
CPUO7 RL78-S2
RAXEERKE (MHz) 16
BIREE (V) " 24-55
Program Memory (KB) 16, 32
Data Flash (KB) 1
RAM (KB) 2
HERE U YE] CTSUb
TS imF3 15
BECBEEAR v
HEREAK v
T WNAVIW b ¢ 5 il v
MEC ##gE *2 v

Voot

“:BREE (V) FHEBEREFVTFEUYOREERLRLGLEELNHYET,
2: BACREAREYR—LLET,
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BEAEtLYTA4aY

HEREYIVFEAAAL

4.4 CTSU2 & MCU

CTSU2 (CTSU2, CTSU2L. CTSU2La., CTSU2SL) ## MCU DOHREMELLE Z & 4-10~%K 4-13(C

TLET, CORIZHHIBEREBEE (V) [LF

e =

BEAaE

BETNAZADFEMOVTREHBBNAR—DETSRILZE N,
HRBEAR—CTHICHIHEMERBICTIYFHHCEHRDRYAANTEET,

& 4-10CTSU2E&H RA T 73

BYFEHDHEERELRLGLIEENHYET,

BRTI—T& RAOL 1 RA2E1 RA2L1 RA4L1
CPUO7 ARM CM23 | ARM CM23 | ARM CM23 | ARM CM33
RAENMERERE (MHz2) 32 48 48 80
BREE (V) *1 16-55 16-55 16-55 16-3.6
Program Memory (KB) 32, 64 32,64, 128 128, 256 256, 512
Data Flash (KB) 1 4 8 8
RAM (KB) 16 16 32 64
HERELUYE] CTSU2SLa CTSU2 CTSU2 CTSU2SLa
TS SHF5 24 30 32 12
HEd=EAR v v/ v v
HER=AK v v v v
TILFo Oy EHE v v v v
TO9TF4TV—ILE *2 v v v v
BEIFIE *3 v v
HENffIE v v
JILFUOYY BEMHIE *4 v v
B EmEGTERE - MEC*5 v v
HER=I5REFEHA *2 v v
FHRIEERTE *6 v v v v

VS 1T

“1:BREE (V) FRHEREFVFEUYOBEBRELELGSBENHYET,
*2 : FHRAIEEREAMEEE(ATUNEO=1)BIEHR— L TULVEE A,

*3: BEFIEE VMM & JIMM 3 R—FLET,

QE for Capacitive Touch Ver.4.1.0 LI T VMM O BEIHIEZYHR— b LET,

*4 : QE for Capacitive Touch Ver.4.1.0 LI THR—k LET,
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