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NOEMERRESIE S & VIEHRETHE L 55 TSImFOEEIE 42 RX—R /0y I ARV FS54 TN
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3 49pF E R =560Q

s 1.0 \ 0.25x
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Touch Electrode Circuit

- Total Capacitance : Depends on the CTSU/CTSU2 variants.
(Including overlay panel and TS pin capacitance )

- Total Resistance : 560Q to 1kQ (Including damping resistor)

N MCU
4 ~
Electrode
560
’ AMAN— Jsn
i Cpy LT Cpy
. ;;:; n : TS channel number

Cp : Parasitic Capacitance

2-8 BEREAXDEEBEE
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BB/ FEMARIZT B5E8IE/ A XAOEEEEBT 56, FE 0505 1.0mm THZEIHTLE

=AW

o EWWMMR: VOR+—9 P 2EFBELTHELEEL v FEREET 2WATHEBERE LA VR

RE o4 XIx08ELENBER

o TEE GND/XF—2 EDREIRR : 5mm Ll E

o BHRETICIIMOBEEDERO/INTI—2, RZ2GNDNF—VFBREBELAWLTLESLY,
EBRETOEENOHET D/ AXIZIYEBDEMMNEEIL., CTSUDEHAEIZEET HATEEMENH Y
F9, NEGNDNE—VEHFERENEKRL, CTSUDHEREHAL VO EBZ 5AREMELADY F
To /ARXRARDIZHIZGND NE—UNBBEGIZFEEA Va2 KO CGND /NI —VEREL TS
Ly,

E0RA M=V LIEBET AEBRIODRERS L. BMOEBICF v F LIz EEICHEEBIZLIELED
RERANPELBAZEFEBLET, SHMIEL N262/3RI)LEEYOR = DEZR] Z3BLTLE
=0y,

B 2-9 [CHERBEBBREY A XEZRLET, BBy FOBRKROY A FERBEIZDNARILORE VTH
AVICIECTERRICHRATEERY . BIET DAKDOIAL (B : $558) ISR L THIRICKE . FIEBIRIS

NELBEHRNWH A RITLTLEEWN, Y4 XABIHICKEMEE, FEFELKRELALY CTSUDEVY
R34 THNLNABRBEENEREICT HRLELSHY . T@/@F#ETTéT%ﬁﬁ%UiTO#42ﬁ@
IS WGEE ., HBEBE/NY FORAEENNS K BE-OBBERERLANECRY, FYFRETE
EhﬂﬁﬁﬁEUiioNvPémﬁ%t?é%éﬁ/42@%%Eﬁﬁiétw~$%05#61mw

THZAHTLEE,

10~15mm

10~15mm

15mm

2-9 HREBBKEY AKX

X 2-10 [CIEHRBRERLET, a—F—HEHA (90 EXRE) O=ZARO, RENMEIBENRCLD
E] B1Td, CIoDBRITT7ZUTFELRY RF/ A XMEELIbEsEd=6. HELEHFA.

A E

Triangle (sharp edge)  Polygon (long path

2-10 SEHERBARRK
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HEFEt Y /oY HEREBYVFEBTHAUAAR

243 FERig
REDOHEEBRE LV TEETREOESY TT,

o #RUE : 0.15mm (EERRELR/MREICL TS ZELY)
o FECIRREIFR : 1.27TmMm E v F
AR M—=VEBOE-HEB/ Sy FEBE (BAB/Sy FHED 2 ZEE) (E5mmUEBLT SN
e H*wPra GND/NZ2—2DiF : 5mm
o FfgL A w2 GND/NZ—2DREFE : 3.0mm
o FRHREANS GND /X2 —2 DR : 3.0mm (A v 2 GND —JL REFERLENES)

BRI TRENEREMmT L IITRFTL TS,

o MBRIFBAEILTLLESL, FEBTERFRBRRICLH L TEMLET,
FRERERPIRCLGDIENE/ A XEZTPTBYET, RFEARE/ A ARETOEANEEEND
BERIFTFEADETT,

o FIDI—FT—HEBALLGILTLEEL, a—F—F45EFEL LLEFRAHTLEELY,

FRARD o DG/ 4 AAMER L F T,

o FEB/NNY FOBRICETZITH., BNy FORADETRREITo>TILEELY,

FRRENCMN =L EDRBEZERLEYS . FERENEZA SO, EFHIER/NMRICL TS,

o JARMKDI-OEBET (BRHORENDE) ITAYL 21 GND U—IL FEREL TS,

o BEMNODIEHLBAEMHBETICA YL 2 GND O— L FAEL / A XCHELBYET,
COMAEA YL 2 GND —IL FZE 0.5mm EFTEDIFEH I EMNARETT .

o EWMEMETICIEE v FHELUNDEREZEELLGNTESL,

POLGCKERET EREIERSEERES LOMAEREZR/MRICLTIEZEN, EREORERSIC
FBH/ARXEEERBLET,

BRERIDIFERENNSANAK/ A XDEEEZITOT L EH>TWLET, GND ¥—)L FE#EL]IC
BEdT D ET/ A AN ELELET, Ff- CTSU (EIEEHEI TS iEFA GND LAJLIZEE N BT,
TSIHFICHEKZEIN-ERKRIEIO—ILEELTHHELET @ , GND ¥—IL FOEERRA® TS ifFDE R
RfEILIEBENEWNEE TSIHFOFTERENEMT 520, RFEEBTEOEFHEmRI-T L OEBE - BELiRfER
DERFTZFRAEL TSN,

FCTSUZERLTWAS, FIECTSU2DT7 I T4 To—IL RIEEENEDDIZS,

R30AN0389JJ0220 Rev.2.20 Page 11 of 129



HEFEt Y /oY HEREBYVFEBTHAUAAR
2-11IZ2BERLA 7o MMl (BR#RER) ZRLFET,

TOP BOTTOM

T

\ %: P

\\\\\\\E\E

*\\\\\

SN

1.27mm Pitch

_ Electrode
) wiring
: 3.0mm I
...... L
_ 5.0mm A “~Hatched
/ GND
Hatched GND

T~ Solid GND /Slde view
(@)* v 2 GND #ERT 5/34 —:

S P

Top view

TOP BOTTOM
3.0mm \{

- Electrode
1.27mm Pitch { T }Wiring
3.0mm ’———I
. Solid GND ) )
Top view Side view

(b)X% GND QA EMT B/858 —2

2-11 2BERLA 7 MMl (BEERER)
2-12 122 BERLA 7 M (BIEBER) ZRLET.

i«—— Keep a distance from the wire

/ \ Can be as close as
S 0.5mm
( & Hatched GND

(Bottom side)

@
\ Hatched GND (Top side)

2-12 2 BERLA 7 MMl (BABHR)

R30AN0389JJ0220 Rev.2.20 Page 12 of 129




BHESEELYIIIY HESE

2-13ER2-14ICBSED LA T MilZRLET,

e o o o |
Seaieaiely

................ Seletetelety!
g g o P o

e et et etotateturet e

ettt bttt ettt bttt

S S
N A e et a S oty

L5
b
%

sttt b bttt bty
s a st st et tatotele
o S S S

[ S
S

575 S
““““““ LI
FESSTESAey

[

L

2

o o o o o
aeaieaieiel

525
bately

L
5

palelaiels!

Solid GND

"6 ‘_’"‘"

N
\ Hatched GND

2-13 TopEL A 7™ Hjl

Hatched GND

2-14 Bottom B L A 7 k5l

2-15 ICEEEZEO-EHEHIERLET., ERV (4 IHOIHYEREEZEH-VEEEFEYTF
ToLTHBEICEKLTIESL., 4BEROEE. WEICA Y21 GND ZEREL TS,

L1L2L51L4

7

(L1)1.27mm Pitch
(L4)1.27mm Pitch

e | | I-Hatched
Hatched GND |V] GND

Solid GND

Hatched GND
Top view Side view

v

2-15 ZE &S D =BG
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HEREtLUYYIaY HEREYIVTFEBTHAHAF

25 /A XAxEEE

Ay FEBRIKIIZOEELT VT (RAAVDHFLABEREDAHTHRIZED) LD/
A RADEEEZIHTOTLLES>TVET, ILRYRATA A VIEERD / 4 At Eee £ 6mE N/ 14 Xt
NHYFETH, Y12 VEAERTETD/ A RZHET HBIATARETT, BBLL/ A ARENEE SN S5
B.N—FOzT7TORENFARELGY ET, RBETIENEK A XDN—FD 7tk BlZEHBALET,
BE. —RHELTEHRBREARVE. X/ A XEZ2T0FTLEEHOREVEBEL Y F A UEDE
RISATRERR Y RIGHEREE L TR LY,

CTSU2EH T A AV T2 v FEBRIBLEREL - AUBETY—ILREZEHTE7IT10 To—IL K%
BEERBELTUWVET, AETIEGND LRILDL—ILEEGND O—IL R ESRHL, 7OT4TO—ILRE
RAILTLWET,

IEC61000 ) —XIZBE¥ 5/ 4 AxtK(F HEFEL Y13
A K1 ZBRLTIEE,

T

$EREIVF /ARL3Ta=F«

251 Y—ILENRE—Y
2511 Y—JL R

NE)AZXHDRYFRE VDBEMEEHLET BIZIEE v FHRE2 OB & UEREEREIC GND LRJILD S —
IWFRZBELTLIESL, 2y FEEBRKERICGND o—ILREFBRET S EIckY.,. BREHFATTESR
INADBH K/ 4 X% GND ITEMNFT LTy FEBRIKOEMMNRLE L CTSU DFHEHEIZRNA S/ 4 X
FENEFTEEFT, P—ILFEBEBNI—VDHEREEMEERT 50 A Y 1RO —)L FE#HE
LET., K216 [CGND/INE—U EFERENDA A—CERLET, TV MNERZEHRT 548, —HB10
12/ A4 XA ED ORI —2VETIZTREAGND NN —VEBRELET, BEAERI VIZEWTITERD
ERBGND /IR —UIZHE L HBEERE Cpeno [F Cf LB L THEEICKEHRMEE LAY CTSUDHERES
BLUCEBZTLEVNET, TOEOHEHCRERE VEXRHT HIEAICIEEBWETIZE RS GND /842 —
VEBRBLEWIEEFHRLET., /A ARSIV EGSSIFTEREEMERB T 504y 1KD
GND /82— Iz LTL &L,

Overlay L J L J

Solder resist ._ |~ ¥Cf ¥Cf
Electrode----f=--—-- S
Substrate - £ ' ! Hatched--f 11
Solid GND pattern GND pattern

2-16 GND /X — U L HFEREDA A —

217 12A w2 and—UERTEERLES, EMCXRE L TEBOEBERAD S —IL ENFHT
¥, ZRERTEBBOEBRMBRETICO—ILFEERELEFIN, A/ -V TRAREHENIKE CER
T2y FLIE-RORBRELRLZRETEEFEA. TDEOHA V2ROV —ILFEFEAL TS, #
BTEALEY FOREMENESTETHE/ A XMtEFRELFET A, BuEEH=YD GND /NN —
LEEMNEMT 5 & CTEBRBOFEBTENEMT 5-HIEL TSN, F-EBRKRENBTEREE
BRI 50, 4y FEBRBOBRBARICE >TIEA Y2/ —2F A5 EBITET,

HE ik
EwF 1.5 mm Line width : | Spe ce:1:|35mn
HRIE 0.15 mm 0.15mm [T Space:1|.35mrr;_ Close outline —
R (RR—2R) 1.35 mm —
P cH'
1.50mm
B 2-17 A /88— Tk
R30AN0389JJ0220 Rev.2.20 Page 14 of 129
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HEFEL YT /aY HEREY VFEBTHIUHAAR

2512 GND Y—JL F

GND o— )L RIZERNFI—2TEHTEE/ A XAFKT, TOZIIEBHEAD GND >—)L RIE—figrIZ
BHEDFBEAFITVET, HEREF VY FREVORHIZEWVNTIHE vy FEBEREED GND —JL KR
BEWEEFTEREFEMT 56, CTSUDEUY RS A TNIILRAFRBITEMEEFRET A2 &I2HY.,
RE VBREMNMETLED, ir_ﬁaﬁﬁb\ﬁuﬂ-\ RE&EtTlE. EBEIFKOEHE GND >—I)L FEDHiERR
BMARKHRYBERELENT 2O\ — V2R TRERBREEZEET I VELAHYET,

Top BOHRMRE S VEEEZHEITROLEEY TY, TREEEEE/ Y FE1BICEELEEAZR
ELTWET,

HIRBER : A E/ 41 AREDE=H2RBLUE

INB—UFR - Ay ana—y

SHEEMIE 12511 O—IL FBKR) 2SBLTLESL,
BYFEBEA Y2 GND O—)L KO : 5mm

By FEBEHEE A v 2 GND ¥ —IL FORFE : 3mm

Awi a2 GND &—JL FOWE : 5mm UL

Ay a8 —2 RS GND (FEHELTLEEL,
ERETALUEREETIEA Y1 GND/NE—U TELTLEELY,

OO ©OC

218 B LUK 2-19 [T EHIED GND o—JL FNN 24— 2R LET,

5mm

2

m

log

5

I@Smm

$@)3mi
— o
1. .
D . “;2— GND Sheild
olid or hatched patte (Hatched pattern)

2-18 ZREEMR®D GND ¥ —)L /82— 245l (Top [B)

TTTTTTTTTTT‘

OOOOA
4Ir

EE

XY A
ot
i

N N N N N

e 4) 3

=,
=,
=,
=,
=,
=,

Can be as close as
0.5mm

4
d
d
d
d
d

wvwww
e eRRrere

A&L&L&L&L&L&L&L&LM

g
wr ——
GND W'v'v'

(solid or hatched pattern)

2-19 ZEEMRD GND >—JL K/N\42—> 45 (Bottom &)
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HEFEEVYY/IY HEBRBYVFEBTFAUHAR
2513 7O T4 7—ILF (CTSU2 #8E)

AHEEIL CTSU2 BRE v/ OV TCHEATEEY,

TIOT4To—ILFEEyFEBEREN - AMBEDESTY—IL FEERET S#EETY, 79747
D=V REFERTHLEBEBE LIV ENRE—URDBERENHEEERLLEAL /A AMETEET, £
282y FHRE D OMKIEERET SHEBICERLET,

220179 T14 T =L ROBEBRELEBRROA A—DERLET, RIFE v FEAIPICA—N—
LANRRILEITKENRAEL, FVFEBBEL—ILFNIZ—2FKNTY vy O LTWARETT, 2 VvFE
BEL—ILFDREICRET HFERECpAHY . KBNHETHEH-ICCow TRIFLEBTENRELFE
Yo KOLBFEERFIEIDB0OFETHY. Cph 1pF &F 5 & Bzt HE T Cpw [ 80pF DFEREICLHRY F
Yo BYFREVERETHTLESE, N—FOI7EFBIZEYETA. BT 1pFRTROEILETT,

(@)IEGND o —J)L FZFERLEHZADHEITY ., 2y FEAPEI v FEBE S —IL FOEBHRERFE Y
FATINILADEEVATHY ., Cp & Cpw FFEEESNFT ., CTSU DEHRNBEIZIE Cow DFEEERLMA S
NB=H, FVvFLEWMEZEAZ Y FONZRBRET S ELHYET,

O)ET O T4 To—IL FEFERLESHEEDHITY . 77U T4 T—ILFICIEE vy FEBERLCERE Vd A
inEhdr=H, Cp & Cow DMllIFIFR B G Y RESNERE A, TN CTSU DFHAIEXKARFE L
TWEWVRENSEIEES . 2 v F OFF DIRHKREEHFELET,

©)IXL)DIRETE Y FHREVEZHTLIIBE T, HOBFERECI X7 —RICEHKIND D42 v FEID
EDNBERMEICEIYFTESINET, Cp & Cpw [TFEES NV CTSU (X CIFDEILDAERE L. KAHEH
L-KEETHLE Y FONZRETEET,

Charge
Vd Current Cpw

GND Shield Touch Electrode
(a) GND Shield Operation

Charge
Vd Current Cpw vd

[Touch e] HH [Active]

Electrod Shield

Active Shield Touch Electrode
(b) Active Shield Operation (TouchOFF)

Charge
Vd  Current Cpw vd

Touch
Electrode
Active Shield Touch Electrode

(c) Active Shield Operation (Touch ON) Vd : Sensor Drive Pulse Voltage

4
1

Active
Shield

220 79 T4 TV—IL FDBEREXEERDA A —
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HEREtLUYYIaY HEREYIVTFEBTHAHAF

X 2-21 [2o—IL FEBERBHZERLET., —IL FERIZS v FEBRH TSIHFICEHKLET, TS iH
FETITAITo—ILRESHFICEKRETAIETTITA4ITV—ILRELTHEATEET., 79747
S—ILFTCHEHEDEAYFEBEY—ILKRTBESCNREZ—UFEHLTLCESLY,

TIOT4To—ILRER vy FEBRKEL VY RS54 T/NLATEHELET, V—ILENF—VDFERE

LAY FEBODFTEREICKBELEZERLHDIE., EVY FSA TNV RDMEENTATLENTDEHNRS
BONGLKBEIEOFENDETT, P—ILENRI—VEEHELTVD TSIHFORFTEREIL 49pF UTF
NHRTT, R VEBHEMNMMEMTELE—ILENRE—COEBENLBYFTERELEMLEST, >—IL
R —VIXFEREFIHT 5HA Y2 —UTHRIFLTLESWD, Ay ianRa—rnfRtiE
(& 12511 >—JL FRAK] Z2SBLTLZE0N,

Shield Electrode Circuit
- Total Capacitance : 49pF or less (Including overlay panel and TS pin capacitance )
- Total Resistance : 1kQ or less (Including damping resistor)

Shield Electrode MCU
77 7 7
/Touch Electrodés

560
7 I\/\/\, TSm
/ / 560
/7)) =
560(Note)
1
Note : Adjust according to shield electrode capacitance. n,m...z : TS channel number

2-21 ¥—)L FEBE K

REVEBNELO—ILRNRE—U 1 DB Y DBTERENKELLBBE. RAVEBETITa T
—ILRDTIN—FEV T ERETEIETO—ILENRI— VU DBEREFBIFTEEST, IELELLT,
TGI—E T E#RELEBAICAHBIRETIEENW S IIL—TIE Low HAICEEShET, DO EAINER
GI—FEFEFRTIN—TH BT D EEBIIL—TRIOFEBREICTERENEL., HAEICEEEZE5ZD
AREMEA DY ET, HICTAKEEEET 2HEIKDOMAEICIYRRET HAREENH L=, BEFEHAR
BTEBIIL—THEEKTIV YD LENERETHI LSICLTLESL,

MCU S,hie;ld I;Iec/troge MCU
Shield Electrode . TouchAEIe_ctyde/s 560
T T T S /
Touch [EIeg{rodes (AV9F) M\ TSm
Config01 / / 560
Tsm / M L_1TSn
TSn T 560 A
/ AN [ Jrsx
TSI Shield Electrode
Touch Electrodes
/ 560 -
TS }r M\ TS|
P Config02 7
/ L : D 560
MM L_1TSp
TSz / Z :
T 560
AN {:I] TSz

n,m...z : TS channel number

2-22 ¥—)L K EBEFRD 53 2

R30AN0389JJ0220 Rev.2.20 Page 17 of 129




HEFEt Y /oY HEREBYVFEBTHAUAAR

QE for Capacitive Touch TIXZRX8BEETHDYIL—EVS (R (AVy R) ) ZEBTEEI., B
(A F) OFMIZDULTIE QE for Capacitive Touch DAL T 77 A ILESHBLTLES W, JIL—FEY
GJIET7O T4 T =L E1HFIZTOERZVABAUTHIERTYT (FITA4TV—ILEEBSHFOAVEY
THERMNE60Q. R A4 XN 10mm DEAHERE) . REVEHMN4ELY ZNMNEGEE49F 2 A
BAREMNHE-HTI—ELTDRENZEZRFLTLESWN, REVEHET VT« T—IL FEBOFE

RETILDSEEIL (5351 F70T74T—ILROEE] 283RBLTLESL,

R23ITIVT4To— L REBOHRFFERLETS . TRRFEEEB/\y K% TOPBICEE L1-15
BEHRELTVWEY ., RICKEHDRAEB (T 2.1 HERHES TR TLEEL,

R23 TOT4To— )L FEBDHERERE

No RETIER HELZE EEEIE
@ | EREER 2= /A ARAED-OEBE TS LUVERETIET Y
TATV—ILFEBTEHTLIEELY,
FEERTEEBETE—ILRTELRWEH/
A AMESETLET
BERMNAIBULDIGE : F1
- 2y FEEREDEH
@ | 183 —U Rk Ay ang—y SHE 12511 O—IL FgdR) 28BL TS
W RENRNE—2DIBE - FE2
® | 1\3—1E 3.0mm EMNLEWMES  F2
EAELMESE - 3
@ | 2yFEBY FEORR | 3.0mm RfEALLMES X3
RO LMES : T2
® | V—ILENREZ—2 & 3.0mm fIfRA LELMES @ £ 3
A% GND & DR RFEAIRE LGS : iE 2
- B4R R ED
® | /\2—iE 0.5mm 0.5mm DEFRIZLTL =&Y
(& FEBERICHEET BMNLELMES  E2
BY—ILEIRE—) BAELMES : 5E3
Ay F BB & DRk 1.27mm fifRALELMGES @ £ 3
RFEAIE LGS : 5E2
4 FEBER E DORR 0.3mm BBy FEV—IL RRE—URBIZH B EALS
(8 FEF/y KRR D=L EFHREFHIHERICERALTLES
Lo =L RS —VDIREREDEM THNIES
EBE~DEEIFEAEHY EHA,
RO IRV S DEERENRLNVES - F 2
@ | V—ILENREZ—2 & 3.0mm fifRA ELMES @ £ 3
A% GND & DR RFEAIE LGS : iE2
- FiEIRE
HEREDAIHE 49pF T (A—n—L A | FEBENHREZBZ 548, [42—-2Y
INRIL, TS IHFDIHFE Ay Y REHRIE Y ESA TNILRAEBRBOERE
EFET) x| SR, FHAREELAE Y RS54 TR
@ | EROEEHE 560Q LA E 1kQLLT AR EB I FEBRE~NORAEEPIVEY
(B#EE50QNFVEY | TEMBEEEZRFH LTI,
JEREED)
EF1: = ILENEZ—2IXTOP E & BOTTOM BICEEE LREIZIFMBD/NRZ—UFBEEBE LEWLTCE L,
A2 FERENKELLY CTSUDEUY RS54 T/NILRATRIEZSFNELATREELAH Y £,

E3

D/ A XMEMMET T AIEEMENHY FT,

R30AN0389JJ0220 Rev.2.20
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HEREtLUYYIaY HEREYIVTFEBTHAHAF

2-23 BLUR 2-24 IZEBERDT I T4 TV—ILENRE—UflERLET, 2BEBZ52EHREBER
DiHEE. CTSUDFHEHEN / 4 ADELEEZ T HAREENH S -DODBERNDARIZhD /N4 — 2 %#EBE
LBEWTLEZL,

Cover the wires
with active shield pattern

Solid GND

Shield the wire with
the active shield wire
(® 0.5mm)

Solid GND

224 EBEBRDT I T4 T —IL K2 — 246 (Bottom B)
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HEFEt Y /oY HEREBYVFEBTHAUAAR

26 NRIEZE
HEAEARICE D2 vy FRETIE. AMRERE VEBEI TR INAETRIVTUYOREREER
HLTEY., HERE =£§®@%€%5$¢o$oT~ﬁQV%@&AWﬁﬁﬁiéEE(S)ﬁx%

CEEEE (d) MHECKBBIFEENRRIVIZEYF LEBOBERENE LS vF ON/OFF DIRHEENAR ELF
T, EBICEKD2 Yy FREZEELEBE. 5ERRATER2 DEBOKRKE ZIEERFE(10mMm~15mm)HiH
5=, B ODFY/NRRILENEREICHT IEELREREGZYET,

26.1 NRJILEER Y FREDERZR

225 [CA—N—LANRIIELHBRERELZILOBRERLET . KRIEF—/N\—LA/N\RIVICLLEFEE
24 (FOIIIL) ZEAL. EH2.0mm DA —/N—L A NRRIVIZA Y F LEBOBERE S 1.00 IT1EE#£
ELTWET, IBEREIVEBORETEIE—TFE LGS, A—NN—LANRRILBBENEEL2YF LERD
HERENEMT S LEEZRLET, CTSU TOHER=TRICEHER=NOLE (BHER=AIL D)
NHBI=HF—N—LAIRXRILDFESIZIERALHY FEFT, LR P XTIE2~3mm EDF—/N\—L A /3%
WERAZEELTWET, A—N—LA/N\RILEMZLFEER 45 (HF5R) IZEFETHERLEA#THE
ERS(F1.88fFIEML., LLBEEEMN1.0 (BER) CTHEHEREF04L2BFETHELLET., IARILEHMD
LEBEERICE>THEEIVFLIE-BOHERENERLET., RLERM (SRILE) THLHEEEASUVLERH
TIXCTSUDHER=FRL U OEF—N—FHEELRHIDTEENBETT, A—/\—LA/1\RILICHE
FEELNEVWMEZFERALEZVMGEEEAEFBSTH., A—N—LA/RILER Y FEB/INZ—2 EDRIC
EXMICERECEERDBEVAR—HY—ZFZANTHLHEERDERENMES HD L3129 5L CTSUDFHE
BREHBILUOH—N—%2E<SIENTEET, FVFRIVOBREZS LEZWMMGEEILEEROS W
BADERDP, ZLABIELBEIEIF—N—LARRIWNER Yy FEB/ NI —VEHET— T ORI TERE
LTLEEELY,

HEBEARTIEELEBLE OEMICKLLE L THERENERT L5H. FvFLEMEZRAET S
& TIGVVEEE (BREf) TH Y FREMNTEETT, =1L, 2y FLEWVMEZHERENDEILEITX L TEE
ITIECERTE LGS, BA/RILICERT HFNZ2 v FRET SAREMLAHY FT,

100 4 A

—ey=4.5 (Glass)
ey=2.4 (Acrylic) C=p
—ey=1.0 (Air) d

10

€ = €€y
€0 = Electric Constant

p &= Relative Permittivity

Capacitance Ratio
(Measurement Value Ratio)

1.00
——_.-"Overlay Panel
0.42
0.1 > Touch Electrode
0 2 4 6 8 10 SNy
Overlay Panel Thickness [mm] PCB
2-25 F—NR—L A /IXRIVELHEREDEE
xR 2-4 ERMOLLFEER
Dielectric Material tbFEEEe ,
Acrylic 2.4-45
Glass 4.5-7.5
Nylon Plastic 3.0-5.0
Flexible Vinyl Film 3.2
Air 1.0
Water 80
R30AN0389JJ0220 Rev.2.20 Page 20 of 129
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262 NRIEEIVOXR =Y DER

X 2-26 ICEHCREAK EBEE#EEA—N—LANRILEDOBEZREZRLET., RE O EBREOEEEHE
WEBELTWARE DEBMNRHIET HaEENHY £ (RE) . K2 UEBORERIL. BEER2 V&
BOEKE (VAR M—Y) ZHLETEEHIC. A—/N— LA IRRILEMN 2~3mm OBEIERE o4 X
DOS8RELULEDHEREHELET,

2 N\
7~ N\

Inter-electrode distance
>= x0.8 button size O

' |
[ —

I
Large opposing surface Small opposing surface Electrode A Electrode B Electrode C
Higher risk of malfunction Lower risk of malfunction

2-26 HEEEA X EBHEBERE A —N\— LA /N\RIILEDEE

BEEEEES v FEBY A XD 08 BUTIZLEWMEREFIA—N—LANRRILE, BEYSXELV
BYFHETNOHBFEEEERELTIOR NI DEEEZERL TN,

2-27 ICEBFEEMEIVARM—IVDI RV ERLET, HAD alFHTHRDE v FEBHID &EDEE
B, b(IEEDE y FEBPLEDERTT, 2V FHENF v FEBALTNATVHAIRRICTEWNTHET
ZOREUIFAYFONFIETDELFET, —/N—LANRRILDEH dA—EDIHE. BIEMHEHE
WEEDbFa tERIGEDLS =0, BET S22 v FEBOHERENEMLE v F ON TR 5ATREEAH Y
FY. FEBET LRy FEBOD CTSU FHAEN S v F ON L ELMBITELMES . 43K/ 4 X2k Y EHEHE
AEFY S ERBRAT DARELAHY TS,

R
VRN VRN
Overlay Panej O O
Touch Electrode ~._ b a Id
PCB--E== 0 2d d dr2

2-27 EBfEEREEANE-2 Y FEBDOERDELL

F=. 2y FEBEROERRLEDRIEITEIY ., BBIEDEU Y RS TNILARREMNELG ST
RECESDENELBEAYL, FEROSVA—N—LANRRILZFERALTVSEE. YA IANKE
CERHENLEBEDBERANREVGEELRER, VORX M= HBRELOT K LLOIEI/VBET
¥, WThDBELBEBREKETDRTSICLETHETEET,

R30AN0389JJ0220 Rev.2.20 Page 21 of 129
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2.7 SREtISFH

271 RSAZEBBLA T bRE— 2R

X 2-28 [CHEREARDASA FEBHRENZI—2ERLET, CONE—VIFETOE2 Y FEREEL
THEY. ASAEDHIHEUNDEDEREZ Vv FLTEH 3 DOEBIRIGT DHRICHFTSAhTWWET, X5
A 5DV A XEEBTEHEEIE. KNI —2FLK, f@NTHDTIEEL., EBREEBSIETHET S0
ELNHYET,

5.0mm 7.5mm

b — it
—] 10mm
- — '

2-28 HEREAR RS/ FEBHE/ N2 —2

272 RA—IVEBLAT I bINE—EREH

M2-29 [CHEREAXDKRA —LEBHE NI —VERLET, CONE—VIHETOZ v FEREL
TEY. RA—ILDEDERER v FLTHL I DDBEBHARIGT HHRICEREFT SN TUVET, RA —ILDH A
REERTDHHEEBIF. KNF—UEHLK, BN TH50TRGL, BEYEERSETRETLILENHY F
ER

40mm

2-29 BEAREAR "M —ILEBHRE /N2 —>
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2.7.3 T4 ILLRER

T4 IILLRERIETY > bEMR (PCB) LB L TELSERHMEADHY . BREZDTHA UEARLET S
CENDAYTFEBHOADFEANEMLTOET, T4 ILLRERIZIEIR—R T4 ILLIZEEKERE (I
$AE) TIRA—UD RSN LF S TILER (FPC) . R—RXA DA ILLIZEBEUR—A MT/NE—2 %
RIS D7 AILLTNAZABHYET, BEBREFVYFRIVIZEWTFPC, 74 ILLTINNA REDLEE
BERFATDOEANLGEZ AL 121 #HERFHES) OHBERFERABETT., RETE I ILLRERERES
BEICHERICHS CEANHLVERAERII DV TEEFER S URHREERZHBALES,

2731 JL¥XTPTJILEMR (FPC)

FPC[Z/N\Z—VICHEZHERAL 2BULED/NZ —VREH L ATREG 1=, PCB D#RERE LB H & TR
DREZETIENTEEY ., PCB DHERETT 121 HERHERTI 2B LTS, FPCZERY
PEENFERFESSITEIEFHEEZLUTICRLEY,

FPCIZRAAVEDICTNARAERETEES. FPCOTNA ABETOEIZA Vv FEBERET H &
[FIEHETT, ICTNAANET S/ A ADFELS v FEBRBOFERTENEMIT Z2ERICHEY F
7,

Ay FEBOBBETICO—ILENI—VFRET H5E. EMHAEC, ERAERO/NNZ— VBRI
BAEA-OBFEBRELNKRELBEYET, 2V FEBORKREL—IL LT BHEEEA Y 1 GND/NNEI—U % (E
BALTLESY, FEREEMABRS INEBEIEF v FEBORBOL—ILENI—VEHRELYES
(T35, 29 a3 —2CDEYFORR—RELGITHAZETHERENZ Yy FEBRBOHREHLTICH
BEIERFLTLESL, TSHFITEKRIN-FERENHREMELEZ TH CTSU DEFHRIXRIEETT AN
U RSA TV RBELRBMN05MHZz E B YREZ VD SNRAETLET, TSIHFICEE SN -FEEE
MIEHREREIZLH E CTSU DEHANEIZEAEDPA—/NN—D0O—, 7o5—270—FELE L. SNRIETOR
AURBRENRTELRLBYET, FOBE. AV and4—2DEYFPORR—RELEFRIETHEEREN
Ay FEBAIBOHRELTICTELOMRFLTLESL, FEAREREZERT 2L THEEREHE
EDOLRZSIZLEIFRIENTEET, BRIERMEMN560QEYKRENEES. FVEVTIREZREBED
560QM /S LTHREBREDEBENATELZLMNMRETLTLESL, 3£/ 4 AMHEETAS TS iHFDH
HERBZZEZHIET 5=, TSIHFORERIE (FoEVSTEinE FPC O#KIEHRIME) A 560QLE, 1kQ
LTOSEBIZHRBESICEVEVTIEBREZEIRL TS,

EREAARFITHDT/NA X, N—FD 2 TICBEY T HEEAEL, BEXAR—IAMNEKR ERENIELS
B, FEBRENEMLET, BNRZERL TR vy FEBRBONZ -V R LTIEEL,

2732 TAILTNRAR

TAIWLTNARFNNE—VFHRITA2ARXTIEFPC LB L TEIX FTRERIRETT, EH/N2—
VEERTAHELTE, AVFEBETICAREESRIVERLLGESZEABHICHYELz, —AT
TAIWLTNARDINZ—UIEITORER, h—ARU#FALE-EEUR—X M THEEINS28 FPC %
PCB MfSE/ N — > LB L TIEREAS K BY ET, FLEBN\I—VEENERT, 2BULED/N2—
VENETEIBALHYFTITHEEZERTIETREFH#HL . FPCOPCB L Y/N2—2DBEBEN
BTFLET, TDEOHTAILLTNAREZYFEBLEEBOAEZEL, CTSUTA O VEREL-HIEE
R~ FPC/FFC a9 2 TH T SR —RM T,

ERBFEERRIMTHNEVTNLERAEEETN. ITOLRORM LG ELZERAL-EABBOH—RY
HETMBRARZFVEREMIEICTSUD LY RS54 T/NILRAERBIMET LY v FREZET S 2ATEEMHD
HYFITOTITIELLS, E-. BERAKREVRMOEE. BNV IMEICL YN —LGRENSED
NBEWGEENHYFET, H2-30 12K 2 VEBALDERAEZEZTLET . R ETTEERMEVEMD
BEFE@DEIICRE VEBODEAEDEDES N O THLRFESIEHEES . AEEROREVEMEER
T RHIBZRIEO)D LS ICERDEIEHLETEIRYBEBORRIZT HM. )DL SITRE v EBEAFEZEE
HIEDEVWRMTEL. ErMIMEICEHL L TEREN—FELLDHILIITLTTSL,
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o
(a)iEHLEMME LV RH (b)IEFIEN S LVRM (CHEMIEA T LR

B 2-30 K% EBM S DEIRAGE

T4 VLT RS RDERMEE L PCB OHEBEHTH > T &L, PCB QHIERE I (2.1 8w
HEE] #8BLTIESD, T4 LLATAA REGAT BAOTEEES L UIEHEEEELUTICRL
=7,

ATREER Y N— FO T 7RABETI A ILLTNA R LFIHERD S v FEBEROERES L UHER
BZRHEY. CTSUNEBERERFMHICHHILIREFLTLESWY, FREAITAILLATNAATRHEYFE
BEIRDSIEE LA, FIEERA S ESETEBARS BHIERANHY . 2 v FEBERDIEHRIEL CTSU
DEREZBZ LIRS HY T, BEVIRGDITHA U TIHBRARBETEERENEER—X O
A, "2 —VEEZBOLERZTIFS L TRE LS,

BEMENKQZEBZDIEE. 74 LLEBZRREROERZICHAARLKEDFTFESTENREMTH
niE, M2R—R50v9REMEUY ESATNIILABRBOBER] 2SB L THRIEEHED 1kQ LL
TICHZ LB VEVTEBEZRODZENTEET, HEERRESOQNSERT HIHGE. sk/ 4
ATHHEE TS TS IHFOHEAEBTRBZ E[HIET 510, BREARELE VY RS54 TNV RBRBATKEN
BREFZRALTEEL,

FEZAIWLTNAADGZE., /A ZXARDI=OT A IWLTNAZALEDEE/NG —VIZIFAREGRY 2 v
FEBOERRCAYAGND V=L RZEREL TS, 2y FEBLEBRETICO—IL KBSV
DT AIWLTNARAETFIZ/ A XAREREGDTNAREZRELS ., FFIHBEREDEREZHEL TS
LY,

2BULD T AIWLTNARTE Y FEBLERBRETICO—ILRNNE—CEFEET 5158, EMAEL,
ERAEONE —VBRMNE B5-0FERENKELHRYVET, 2 v FEBOERKREL—IL KT 558
[FA Y2 GNDNF—VZFFRALTLESD, FEREEMNBRIZINEIEEE 2 v FEBLERBKRO S —
IWENRE—VEHRELYESITSE, AV anNd—2DEYFRRAR—RELITFEIETHFERTEN T Y
FEBABOHRMBELUTIZHDEIRHLTLESL, TSHFICERIN-FERENHEEZRBA T
CTSU MEHAIXAIRETT A, oY RS54 T/NILRFEREA 0.5MHz £ YRZ2 2D SNRAETLET,
TSIFFICHEEIN-FTEBRENEHEHERIC4 S E CTSU DEHBEIZREDLA—N—D0—, 7U5—7
A—MFEEL, SNRIETORE VBRHNTELLLHYFET, TOHBE. Ay Pa/8—2DEYFHR
R—RZLIFHETHFEREN Y FEBRIROHERBEUTICTELRVMRIFLTLESN, FEER
EEERTHIETCHTEREHBEDLREZSISEFRIENTEET, BIEHMEMN560Q &Y KEL\E
B, AVEVTIEREFREED S60QMNS/NE LTHREREDERENATELOMESLTLESL,

ERAABFITHDT /NS R, N—FDzT7IZBEYFITEEEREDL, BERAN—ZAMNKCERMNELE
B, FEBTENEMLFET, BNRZERL T2 vy FEBRIBONI -V R LTS,

2.7.3.3 E%EtI
IR RATRETAILLRERDY 77 LURTHAELT By FLRAREUTEY Y2 —a2)] &
NEALTWET, JREEFERIITREIYAFLTLEESL,

BYFLARARAL - YT 7 LVARTHAL Y
https://www.renesas.com/ja/products/microcontrollers-microprocessors/rx-32-bit-performance-efficiency-
mcus/touchless-button-ref-touchless-button-reference-design
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HEFEEVYY/IY HEBRBYVFEBTFAUHAR
2.7.4 LED F2#&
2.7.41 EELTXOH

X 2-31 ICBEER=EAR /Ny F& LED BB#gEE LAIZRLET, LED BRRIZE 2-31 DERDHIZE
Wy ROSMASEIDICEREBET A E52HELET, LEDERNASDOME/ 4 XEEFT 51-8. LED Eig
IZGND —ILFZEELI-Y. ZEERDBAIIRXEZEL GND —IL FEERBELTL &L,

LED #&4/\y FRICERET 258X, BIEBICNAH L 6. EDEEORDPE®E/ Ny K& LED &
BAEET 510, FEBFREEMIESBRELEOVRIAHYEFITDOT, TFETILY,

g oo
® |
LED3 LED
S —) =LA ) CRIL A —) =LA RIL
LEDEE#R  LED LED  LEDAcER

2-31 BE2REAX EW/\y K& LED BLiRER[E L 45

2742 TR (BAERER)

2-32IcHEBEANX /NNy FEBRREFEA L LED BefRERE LAl ZRLET . LEDCLIR)EFA
EMNS—EEMZEE OB ITNIERLSICHLAREMENHY FT ., EHD LEDCER)EXMAT SMEICEEYT
B EIZKYRLSEMA D ENFIRETY,

BAR BEHR
LED [&» | @@ <SleDx LED¥| & | BE | <Blepx
> : ( =t >
3.0mm B E(KBICHF) 3.0mm B ECER(CHE) 3.0mm B ECERBI(CHF) 3.0mm B ECEER(CHTF)
Er—ljy L /YJ&)I}_ L\j%u{m 3%
L Bl ; LER:—» <« D

LE

2-32 HEREAR BE/\y FEBRREMEMA L1z LED E#RERE LA
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BEAEtLYTA4aY

HEREYIVTFEBTHAHAF

2.7.5

D SEHICHIREFE L FI A,
K[EEFEWVEER v FROFBERE
ROVB LGS, ERBNBICKERGE

INRILERE VEBBAENTWSIEE
K 2-33 [T/ JILERE VEBABMNTWDIHZEEDORUFZEZRLET, REVEBY A X, FEBRELE

FHEARINE 2nm BEOEIBAH > THE v FREFETY, LMLE

EENNECBYZYFRIVDSNRAMETLEYT, / 1 ATHEDE
« MEDOEHICE YIRHAREGTIHEEE. H2-33DEDHIT

Tﬁ&fﬁ*»if@*@Jaﬁ%LE?é%%#&Ui?oD?h@ﬁ&T%PCBtA*wmwﬁj?

BEIZHY T 2E RIS EDEEANE

[N SND XS ITERETL T ZE0Y,

aun ERENNESVEES N ERUENKSVEES ~
/1—/(94/\“*» BlkNY RERA/FIVIBEEE)
)L 2mm - '?Esmwwa’/
SO 4k ~ EZRE
ZELUE £91.5~2mm mmBLE — e wmasm STWRTYLs TLEETT
T+ IREFEDER mii—
*NpcB
G VAN 4
X 2-33 BEBE=EAX EREXTEH
2751 aAANWNRT) T H#FERLIZARZ UE&E

AMNWRTY T HEEEREARXDRE Y FREVELTERT S LERET—/—L 1 DRIR (EXRE)

ELSTHIENTEEY, HIAIFERLIZRIL—

R—ILAATLED® 7Y LCD DL S BEDELERTR

HEDICE Y FREVERBETESOTHA UEMNEBMLET,

R25BLUKR26ICAMNRTI U TEREIVELTHESBENDERFTELSLMERDO—EZERLE
¥, FHMERERICBALTIE 6. IAWRTI VTR VDRFHET—821 2B LTIEEN,

£25 AMINART) U TDRE UERETEBEEE—

g (12)

a4 ILEE
1By FRE YA X

No &EHEH | B

- A NRTYVYT

D | @&# BRUSBOBREBSICL Y BEYLRMEERL TS,
B & > THBEFEADNDFEEA LISV, FERTERNSELHY &
¥, B TTIOufuﬂnsﬁ%&%f:%mxju>7®ﬂﬁi—ﬁ—£
FUEIRESE —ICSHRBCEEL,

@ | ®E ﬂu%é~%ﬁﬁ@%%ﬁc%%%ﬁt;U%%?é:tﬁ&Uiﬁo
KWNMBE. READNKEBYF—N—LA/RARLAE L, THTHE
BEZONET,

® | RFUL TR LIk (EMEIEh) 2EALTIESL,
8y FRE L ORBTE—ROICAKE (K234 ©ODHE (R 2-35) Mg
AEhET,

@ | A—R—LA5%ILA 8y FERET 2MAOY A RIEVNEE ST FILENEMLES. BThHh

£ 10~15mm $2E T,

RE A AWK S WERIFKREWEE ST FIILENETT H5E50H
UEFT, K209/ XCBIT2IEFEIL 242 F@/\y KEBRE] 23R L
TLIESLY,

A—nR—L A 32%)L4
Fimfz R
(ByFKREY)

REUEELHAKICRM CTIEO D LIBLOXPAEBBNER 5O FILE

MEMLES (E2-35) ,

FERK 2-33 TRLIE ST, ==L A/RRILDE Y FEHAZaAAILART
YOG EBLRMICEMT ZEER/NNY FERETHLIBELONMERENMER 512

HIUTFIVENEMLES,
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BESES yFBETYA VHA L

£26 AMIWRT)ITDRE VERETEREE—E (2/2)

No F%EtIEE &% EA
- ALNRTYVY
AR AEMNNSNEEIRE DBHBEA/NE (. BEDOA—/A—L A /SR ILEATREIC
a4 LR AANRTYTHRZENTLES CENHBYET
AR EVERYBIFTRIL—FR—ILEETIHE. ECORYBHITHRIHNEROR
SRk W—FR—VISFBTHERTY VT MENTRESN LA H DD, F
BLBEVWKSIZRTY D JTHITIIEERT 0. RIL—R—ILRIZRHBERH
EFHHELEN LTS,
- ik

® | AMIARTY) UGS

AANRTY UG EBRMIZERBT AL SICRELTLEEL,
AN—R— L REST ZIEE0IEFEFIARARODEZFDZSEL TS,

AAIILRTY U5 &
o—IL K & DR

QAR TY U TDBRRIAMLVENMSUTOERBE LTSN
GND ¥—JL K : 5mm L
7974 —J)LK :3mmilL

@ | #F0HOS—ILERE—2
BEtB L UTH

12511 —J)L FBIR] #25BLTLEELY,

- F—i—L A1)

@ | ME

F—N—LANRRIMEIZEY S TFIWENEILLET . MEICKDBREAD
FEIE 26 /\RIVEFE] EZRL TS,

@ | mH

E#MMETIEZESTFIVEIETLETS,

AANRTY UV TDBRBIZKYREADKRELLEZ20H. £—nN—L A/
WNRELZ e, ERTIIELNEZONET . RERERBEEEL TEAPL/IRIL
DEEMEBEZEHRFT LTI,

2-34 [HBRRA T T a4l R 2-351200FBRTY o Fa4plERLET, IFDES

TR 2-5 DESITHELETS,

Overlay panel side PCB side

X 2-34 AGFHRIRR T o5 a4 L4l

Overlay panel side PCB side

B 2-35 DOAER T a4 )Lfl
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276 BZBE=EVHKUIR

HEeBREARDEBERTFRICEBLI-BCREY MYV AMKIECTSU KS4/8, S RLYzT7HELY
QE for Capacitive Touch TIEFHR— L TWERFA, Yr I ABKOEBEERT 25EIHEREARK
EFEALTLESELY,

277 RFBETNAREABEOIESEE

CTSU [E4 v FEBRIKDHERENMNLEILEZRETE S0, BRRED/ 1 XOEEEZ(T0T
WMEEMNH Y FF, Wi-fi %0 Bluetooth® 74 ED RFBEIET /N1 ADEKEH CTSUEHRIICEHE X 5 X 5AlREM
NHYES, CTSUBRE YA IV DR— FLEOEARRNIZRFBETNAADT VT T ERETILELNH D
BE. AVFIAAVE IV yFEBEKE RFEETNARADTUTHIITESRBYBEMZEL T
LY,

278 EERA—/IN—LA/3RILZEHA

WA RTEFA—N—LANRRIVIZEBNNRIIVEFERALEREHOT7 TV 55— 3>/ —hEEHFLTL
Y, EHBLUHHERIITRLYAFLTLEZL,
EERAVFIUIFLUVARATHAY

https://www.renesas.com/products/microcontrollers-microprocessors/rx-32-bit-performance-efficiency-
mcus/metal-touch-ref-metal-touch-solution-reference-design
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28 FEBEDEFHEIEISDEIZDOINT

HERES v TFRE VIE, BEADRREEEOEESE, EREA—N—LANRRIILOBAILTIESDEIC
O THEBENEHT L LELHYET ., LRV ROHEREIYFRIVTIK. VI FITTIZEDEF
)7 MEEREOF Ty b Fa—Z U TRBICES>TIMLDELRICRHELTWET, VI oz 70E
EHTETRICHETELGNT—R3H5=H. N—FI 2 T7RABRENCFERENEHITOVTERL
TLEEELY,

AETE., AARROELICIIFEREDEHOCERENRET SERICOVTOFIZHRALES .

D MEERIBOA Iy hFa—Z V5 RBIZODWTIET TV yr—2av/ — bk THESEL YT (4 O
VEBRERERYFEAHALF (R30AN0424) | #8BLTLESL,

281 FEHEBEOZEILIZLZEE
AEOBENLEL., HICEBELTIICE > TEEREICTEAELET,

M2-2 EWBIHEETHIECEENA A—VUTIH, FEBRECpH—ETHAIEABTLTVET, HEIZLD
BUETELT IHERE CIICEANTRICHRONMEELLTHS=HTT . RRICIIABRDRENELLT S &
ERCERNZOHEEZTTHEARECpHEFLET,

2-36IZEBEV—ILENRA—LBDFEBECP DA A—CERLET, EWWEL—ILFBIOER SN
BROBRBOLZEEERNEILT I LEFERTECpHEBLET . ROEAIEA—/NN—L A NRRIILNELERN
BOBBEICHAIDIIELRFEITTT, ZNISHLTRIODERITIE, A—N—LA/RRILELTT I )ILEE
BLTWET, ZOUIDLLFERI 24 LERDOLEFEXE10LY LEELDTHEERE Cpacyiold Cpain
ICHRTKECHYET,

HEERFIEREREZRO>OTLET, TOROREZELICE L THEERECp NEELET,

Cp(Air) < Cp(Acrylic)

Cp (Air) Cp (Acrylic)

A|r ,__“__\ Acrylic ,__”___\
i \

‘ Electrode Shield Electrode Shield
bstrate

2-36 BBEY—IL NI —UBIDBFEREAN A —D

EROCERTBRELICE > THIER. HHET SREREAHY FI. CCTIHEELFICE > THBERNAHE
ELEBROBEZRICOVWTHRALET, B 2-37 [2A—/N—LA/RNRILHBBICKYFERLBEDOA A —D
ERLET. 7O VLA WIERT 5 EBERABODBERD STV VILNEHIEENEMLES . ERAHRD
BRI LOLFERNAKRECRYFERE CpHNRELBYFET,

Cpo < Cpy

Cpl
Acrylic / & —| |_ S \
[ \

Electrode

Acrylic

Electrode - Shield

Shield

2-37 A—N—L A NRILHOEBER LIZRDA A —
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HEREtLUYYIaY HEREYIVTFEBTHAHAF

X 2-38 [CEARZARIC & o TEROT —N\— LA NRRVIZRYDREEL, ZEREINRELBEOA A —DF%
TLFET, BEROA—N—LANRRILORY BICE>TEBBEF—N—L A NRIILOBEIZEREBALEFN
PREELGYET, BERNROBBEICERELN H D ELFERMET LFLETE CoMNES<RYET,

Cpo Cp2 Air gap
AR

I \

Electrode - Shield

Acrylic

Electrode

Substrate

X 2-38 RYDREIZEDEREDFRES A—D

EROCA—N—LANRRLDREMICE > TIFEEELICE >THERORYNREEL., RHROBREEMNFEE
TEHUAREMEAHE-OIENDETY ., BREICALEEYNLGREMDERE, BFRORY 2EE LB
BRERRFTZEITILIICLTTEL,

Tl LFBROREELCRERICEOIRYDEEL. FEBTECp L TLHK EBLENHDNHERE
CIIZHL B LET, #ME 26 FEZSRBLTIIZELY,

282 HEEFELOE - ARE - BFSHIL
EREROHEAEOERREICENTIE, HALTHOBEILDEICTLYFERENEH T HAHEM
BHYET, -, BELHLICLE > THERRIRET 2HEEIHYET,

BIZ, ERAZ—UNKREVHEORAEHERICA —N—LARRILZRIEDLTSIGE., BBEA—
N=LANRRIOFICERBAELCHTREMENHY FET, Tolc, HRERERICHEBERMTEH—N\—LA/
FLEBEELTWSIEE, BEMDSLICTHVEBEIEDEBMNEML., R VBEICRIELESGIRER
AREETEIENAHYET,

BEEREZECRZ D CEDHBEE L DEEMAS=OICIF. A—N—LARRILOER~NDEE EZHEEIZITD
CENEETY, T, BESELOREEEZR/NRIZT 5720, ARICELERMERET S RDLN
ES
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HEFEt Y /oY HEREBYVFEBTHAUAAR
3. HEREARXKRY VOREHACR

3.1 HRHRGESF

HMEREARICESRE VEBIX, MAKEIZBL., LT MIIABEICLSZRI UG REBCTE
AXTEERTEGIVEENHY TTA. RERS D EBOHECRBEDSIER LNEHTRERENIHL
{GB=H. TNORREBEA TR T ILENHYET ., BHEECREAREBZERBYNRILENSHD
—EUTICLDERENGEONLGV D, R VEBDBEEZHEFA T/ IRILEZRES HVENHY F
Y. HEREARBF 2RBLULDEBEREEAL TS ESW, AETIH2BEREH E LTHBALES,

T ERICHEREARRI VEERT H5EDSELFERETH LET, EBEARIZA Y P/
A—2DGND — LR H—FZEETHEEHBLET, /- ESDAEKD=HERIEZE GND X42/X
A—UTUO—)LRTHILEHRELET, ONSWERETIVRLMDOBES LR 3-1 OEFFESHHRIELET,
LIEHOHEMGBAIIRELURICESHLEFT,

BIEMIR - EAR GEEEE Tx EZEEE R DEAEHE)
BB A4 X - 10mm LLE
BBEE: B2 v FERET H2MATRBRE LEVER (R2 o434 Xx08 FULNER)
BOfRIE : EETRELR/IMREIRE. 7 Y FERDIZE 0.15mm~0.20mm £ E
EfRE  ATREARYEC LTLESL, Oa—F—FEATHC 45 EIZLTLESL,
ERfRMERR - A EREIERREHEDO-HAIEEGRY L T ZEL
B: BEMNSEENTBRTIE 1.27Tmm E v F
C:Tx & RxEIEBRERHENREELALE SIZ20mm UL
@ HAv a2 GND/XE—2ODIE : 2mm LLE
A92a GND /=2 (U—ILRH—FR) LDORER
R DDERNI—VIFIHFOFEBFTENLLBR/NES VO GND ZEDTHFEREZEOLET
A BIBEBIE 4mm KL E
BBEICEH 2mmIEREENDA YL 2 GND /I — VU EHRLET
B : EC#EEAIX 1.27mm LI E
Tx. RXDBELEBE : 20p0F LT (F—N—L A /1R, TSHFOHFRELEED)
EB+ERIEINIE : 560Q UL 1kQUT (REES0QDF U EVTEREED)
BB EBMRETICIEGND N2 =V ZEELGLTLZELY,

@O

@ee

MEREAXTET7 I T4 To—IL FREERERTEEEA,

Cross hatched GND

® . Solid GND
GA
=z
o0 =
h ]
<‘_/'=,€W'_“‘.~ *
®B 6)A
® il gt .
¥ I Top Layer
p Lay!
?0 I Bottom Layer
3-1 HEBREARXRE v D/E—UEFEHI
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BEAEtLYTA4aY

32 HEREAAOHEER

2 ICEBLFOHABTENDA A —PFRLET, HEREILEEEB (Tx) LZEEW (Rx) D2
BEEOERICEIVELHERTECMZHELET, RIVICIEGEAADNIEIC LERO—HIIELERE
#EEL. CmOBERENELLET, HEBREARTIEIAKDEAEIZES CmDFELENSERE >
ON/OFF ##&&E L F 9,

HEEES v FEETHA VHAE

TxElectrode .  Ejectric Field Rx Electrode

Overlay Panel

(Dielectric Material)
PCB ----

Pulse Signal

Cm

Pulse Signal

3-2 BEMNFEOHEREDS A —D

3.3 CTSUDMHER=EAXBRHRE

3-3ICHEREARD CTSU AMBERMEZRLET, CTSU [T Sz Tx &£ R DIHERE(ITH
LEDOKBIDTOAILAD Y FEHAL, YIRDZTICTEYFRAIVDON & OFF ZHELET,
CTSU 3t s =2 DDBBITDONT, NLAHAERM Vv F bF v /05 OfUBEERZEREBESETH

CREFEH2EEEIL., VIEIITICTEREBEETSHLETCMERFTY, HHEESERERE
X7 TV5—oa3v/—k THEREL YIAOU BEBESL Y FEAHNHAL K (R30AN0424) | #38H
LTLE=E0y,

CTSUDEHAIA A =Dt oY RS54 TNV RABRMEBREOBREIBCEFEAXLEAZRDEZLATT,
HMlX 23 CTSUNHEREARBRERE] 23R L TS,

CTSU Unit

Damping vd

Registor

TSn
MA—L
Parasitic

Mutual i Capacitance
Capacitance 777" (Cptx)

(C& Darmping

Registor
Rx Electrode

Tx Electrode

Sensor Drive
Pulse
Generator

%ﬁj};m—

Vit

VvDC

Measurement
Block

/\/\/\, TSm[

Parasitic

-
]
]
]

it
pI

777~ Capacitance
(Cprx)

n,m : TS channel number

» Count Value
(Primary result,
Secondary result)

VDC : Voltage Down Converter

3-3 HHEREA XD CTSU NEMEREIE

R30AN0389JJ0220 Rev.2.20
Jan.30.26
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HEREtLUYYIaY HEREYIVTFEBTHAHAF

3.4 ETIBINF—ERE

3.41 EWHEEROER

34 ICHERESFRDEBEKERLET., TSHBFICERT 24 v FEBRKOERILZESIE
(Rx) EZEEEW (Tx) . BEEBIIVLAVEVITEBINTY, HEREARDARE VEWBIEIRx & Tx D 1
SOEBTHERLET ., FVEVITERIIS0QNEEETT, ¥V EVTETIL TS ImF LiERMDERLR
NS/ AZXNRBALENESIZ, TEREIT TSIHFEEICREBELTESL,

HEREARDZ v FTEBEBIIUTOFMGEZHEL TVEY, HRRHICLDIL S/ -V, &
UMEEEL TS,

o FAEBR=C:20p0F LT (Tx £FIERx, A—N\—L A /1R, TSHFDIHFEE=ZET)
o EMMER:560QULETKQUT (FrVEVITHERESD)

EREBEREERDBTEBTE CIZEERLED GND /R — F—N—LA/\R)L, ERS ¥y—EHIR
BAAOMALDBFEBTELMMEINDIOTIEENBETT, CTSUDEUHY K54 T/NILRBRBICEWLE
B EERT D5 ETH Y F ON/OFF DEHBIEZES (VU FIILE) BNECHY., SNRIARET SH1-6HC %
EHIZ BERETZToTL IS, BREBORFTERENE(L QE for Capacitive Touch THEERT 5 Z &HVH]
BT,

Tx or Rx channel
- Total Capacitance : 20pF or less (Including overlay panel and TS pin capacitance )
- Total Resistance : 560Q to 1kQ (Including damping resistor)

b A N MCU

560

Mutual- {1 T] Q ] W\, TSI

Capacitance — : :

. : 560
Button = = Ry2 ’\N\,

ollm ol TSm
sl L 560

e, Rx3 AN TSn
T 560
560

I,m,n,x,y : Number of TS channel
3-4 HEREAXDEBERR
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HEREtLUYYIaY HEREYIVTFEBTHAHAF

342 EWE/NYF

S5 ICHEREAREBEBD/NNI—HERLET, KOIXIL R Y RICTEMERREAD/INEI—2TT,
CDINE—2FA—N—LANRRILE2mm DS 3mm 2 LET . TXD/INE—2TRX D/ — U %H
SEBECLT/AXRICHNVWRXEBEZERELET, - Tx & RxOXIMEEHZEOIT EHIZIELETHTSE
BEriEeIEEL LTLET,

Rx electrode :
0.4mm width

Tx electrode :
0.2 t0 0.4mm

Tx-Rx facing distance:
2.0mm

Place Rx wire e VIA

mm Top Layer
on the bottom layer = Bottom Layer

(a) ‘C’ shaped electrode

Tx-Rx facing distance = 1.2mm

| 10.0mm |
1 TX 1

10.0mm

Tx-Rx facing distance [*>

SN

(b) ‘2’ shaped electrode

3-5 HEREAXEBD/NF— 4]
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HEREtLUYYIaY HEREYIVTFEBTHAHAF

HEREAKXDFAIL Tx, R}FETREYT 2BHF (RERKS) ZAEL. AMEOELE LBRICEBAEN
ANERISFEESNBERENRLTIEREELAFT . £2T. Tx. RkETHREHKEZTEHRY K
ELTHEHKITAKR (1B MEELERICRERENHL T HENEETEIRYKRESTH L SHENT S
BENHYET,

3-6ICHEREAREBED TX-R BERABHAANA—CERLET BVF—N—LA /1 RILEFER
T55E. TR HAERZRSINELVDOTYTA, —RUICHKOEBOEEICEFIRLH D=0,
Tx-Rx dMERHERS T HICEBRALHY FT, COHRLGFRIE. B350 ICl| BEBOHRIC Tx-Rx I 3E
BRMEMANSVEBEZFERTIVLEAHY FETA, 2] BHEBELEKL T ICl #EBIL Tx-Rx HiE
IREEANE V8D, FHAMEAYNE KRB MERIZHY FT .

JSRILELEB Tx-Rx¥ [EIRERE

23 LENEE Ve TS
REDT—F= b | Ty ) |

Tx-RxEDE=

FEARELRB!
BAIEDEE l =

TREHVEL

[CRORLTS!

oy II RILE

AT A - AT
—‘-'.‘\.wr?’— “ e —‘1\\\\”;‘;— Sy A

Tx-Rxtf =l EE R
ZELINE,

BEfmaoiss
(355 < 723!

1 1 1 1
Tx-Rx af 1Bt Tx-Rx A miE Tx-Rx s rniEg

3-6 HEREAREBD TX-Rx BERABHADA A —2

3-7IHEREAREED Tx-Rx i EFERE L TX-Rx MAIEHICLIBRERSAA—CFETRLET, Tx
ERxDIMEFBEMNRE . Tx-Rx HAEHEMNEWNFEE TX-Rx EBRINRERENB LY., HEREEKE
KBYFET, 2 VFLEBICARABRFTENSCHY TX-RXDHERENEDVT 576 CTSU DEt
BEOZEILENAKRELLHEYET, BBy KA INE—DIFE. Tx-Rx LiEFHENRVNEELA T ME
BHICHRYET, £z, T-Rx HAEENRITAIE. BEVWA—N—L A /IR PEREBICHIEAIBETT AN
BEROBEBEITNSLKGY, BEBTEN/ NS LK LBIERICHY FT,

[2 ] BUEEHR [Cl BUEEHR

Tx s

Rx
f:l Tx-RXALFERERE (=t ) 5D 1=

[2] BABMRTX-RxEIER > [C) EEMTx-RxUELERE
!_ 2] BIEBARTX-RxiraieRt < [Cl BYEBARTX-RxxJmEEE]

2] RERSSEHAE > [Cl REESSEHSE

Tx-RxBBE FER[S A A—>

BEREA T —F(HMEOAFEES(EFR BERET —FIEEVIHEEEEEE0)

3-7 HEBREAXEEOD Tx-Rx M EEH & Tx-Rx MAERHICLSIBERES A—D
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BEREt YT/, O

>

HEEES v FEETHA VHAE

3BICHEREAN BB/ Ny F TXRX BERABHMRLELRB(\RILEED) DA A—CFRLET,
HEBEAKXT., EBEA—/IN—LANRRILEDBIZERBLAHDEEX. BELVIRILDZE LRI Tx-
Rx XA IEEt# R < MAMELNHY ET, EEBE Tx EZEBB R DI AEEH L/ ARILEITEKELET,
Tx-Rx XA EERf (L. NRILEBLEEREBEZEiTH LIEEADN 0 BEHRELET,

Tx-RxEIDES
wmaENEDER

[CKRDFEDT B!

- -,
N el = .

_":\\\Hl‘r SN

I [
>

Tx-Rx ZirIgE

3L

JRILEN R
E3LENTE
BEDF—F&
TRV

1l

_— Yo
iy, e SR
=T AT RO

JWJLI

] 1
P

Tx-Rx o) REEk

Tx-Rxxi [E1EERE
ZR<INE.
BEHEEDT —

FERELED!

Tx-RxXfEIRERE
zRINE
BEES

PSS

Tx-Rx xffERE
DifE

3-8 HHEREAR B/ \y F TXxRx REREGBHRLEIB(IRILEEL)DA A -2

S5 LUNDHEEREAXRE D D/INE— V&R T HHEEDERFERETLISRLEYS,

No REHEE R E5iBA REFERER
@ | x-RxDxtmER | ARLELEREE | EBOEEAMAICHT HRIE | HRHNEL : F—/—L AN
DEFDHI 0.6 & IREEAEILT B FILEEL TESHH SNR IFE

T35

RIfmEAYIELY : SNRIZELET S
PA—N—L AR EEL
TEIDELH D,

KELFET

@ | Tx-RxDIiEIES | RIEH SNRAEL 5 WEEEHMNELE SNRIVET
Tx-Rx DEHEEBRE FHERS ERA)
B) "KELLD
29 FED TX-Rx DIHERE
BOMNKELLD

Q@ | BEYAX 10x10mm BB L EORMAEEERKIC

(Tx TRx 2H 5 ~15x15mm TBHIETRYFHROEAER
% ERLNKELCALY SNRHIF

@ | TxEWED/INZ—
VIR ($318)

AL - BFEMNEL

Tx BT HERBENRC
Y Tx-Rx DHREBFENEMNT
%5, SNRIHET S

RIEAHMEC - EmREABLE Tx-
Rx DEEBREMNNES Y
SNRAMET I 5. & v FiRH
TERLATRRMENH D

® | RxEEBD/E2—
I (#R1E)

ALy - BFEMNEL

Rx W21+ 5 EREEIEL
YU Tx-Rx DHHEREHNEMNT
%, SNRIHET S

RIEHNHI< - @REMNEELE Tx-
Rx DHEEBRENNESCKRY
SNRAMETT 5. 4 v FRE
TERVAEEELH D

R30AN0389JJ0220 Rev.2.20

Jan.30.26
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HEFEt Y /oY HEREBYVFEBTHAUAAR

343 FERig
REDOHEEBRE LV TEEITREOESY T,

o #RHE : 0.15mm (EERRELR/MREEICL TS ZELY)
o FRfRMIME : Rx: 1.27Tmm E v F
Tx:1.27Tmm Ev F
Rx — Tx [ : 20mm
YOR =Y EBO=HEB/ Ny REF (BiE/\y F-TED 2 EEE) [E5mmULEEL T a0
Rx — Tx BRfR X B E AR D - OB ERENKE LG VEREFE TIRIF T3,
o FEHRMDA w2 GND P—)L K/82—2D0E : 2.0mm
o FfR& A v 2 GND v—JL FDRERE : 1.27mm

BRI TROFEZM=T L IICHE LTS,

o FMRRIEIBHECLTLESL, FEBSEFRKFRICEHH L TEMLES,
FREBENRCBIENK/ A XEZHTOTLLEYET, RFAKH/ A ARETOFERAMITEESIND
BEITEESVETY,

o BIEDI—F—HEBADLLELLTLESY, O—F—IF45EEH L LIERHTLEELY,

BLIED D DIRET/ 4 ANVER L ET .

o THH/NY FOBRICET7TZHITH., BiE/\y FOERMDBCTEZREITo>TL LS,

BCRRERICfin - L EDREBELXERLET . FEBTEMNEZ 510, ETHIEIR/DRICLTLEELY,

o /AXMNEDI-OERBET EHROETDE) CTA Y2 GND I—)LRFEEREL TS,

o EWMEMETIZIER v FHELUNDEBREERE LELTLLEEL,

POHCEET IEEEEXRSETERES LOXMAABEZR/MRICLTLEZEL, BEREEOREHEIC
KB/ A REEEBHLET,

o TSIHFDRx & TXFREICEIYLTET, TXLELLIFRXDTIL—TZ2FEDHTEYHTTLES
W IAAVDEVHOLAT I MIRICKYBEELTLESHAIETSHFENSDEMSISH LE, A
BELRY SRR EE C T ERR & RXERIEDIEHF L IT T2 &Ly,

o RxEZIRE TXEBAEEL TCTREHEANREL TVLWIEMICAYF TS LERETIAESENHY F
T, RxERfR& TXERARIZAIREGRR Y B L TEREL T &L,

o RxEHRE TXEIRERET DWENHSHEILEIRD TOP B L BOTTOM BIZZEN T DEKREEE L
TERKEZEXIETLESL, BROMAEEZR/IMRIZT S L TRERKRESZR/ME LRBRE #EH
LET,

ERRBREDIFLERENNSCHE/ A ADFEEZZITOT L AEOTVEY, GND v—IL FEEIC
BEETSHZET/ A XMEMNMELET, Ff- CTSU (EIEEHA TS imFA GND LAJLICEE SN ST,
TSimFITHEMSNERIE—ILFELTHHEELE S . GND U—)L FOEERE® TS tnF DEC#RE R
(FEEREAGE VR E TSIRFOFEBREMNEMT 5710, RBFLEBEOFHEH T LOEE - ERHERDEK
FFERBLTIESL,
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HEREtLUYYIaY HEREYIVTFEBTHAHAF

39ICHEREAN EREMIMELHERLET, X BEBERE R BEBERIE. K2 UEEMELGE
DIETEYFENLAREENHIBI TIHIEWIEKEIRE L >TERRT ILENHYET . ChITER
Ny LS DERRIZE v F I HEICLHRBH (BERD) ODUVRIZRLTEHTT ., EFNERET
ByFLEELTYH, XBHBERE R EBRRONAZ—EIZE vy FHEGVEEDORMBEALETT . H
BRICTX E RXIZERE L2 v FEHA (TS) MmFERESE D LIHFRITRERA L. ENRE U BIBICHE
A LERICSED T 2REDNE SN ERNMICHD LBREMETLET . R, XBEAZERTIL—TELTE
W, TEHEITHLTEELTTSL,

..l_ . I!E : . o

-.f 1
' ' | | |

3 '] L)L

"f —

A I I
ISR ISR A~ . v
I Top Layer

I Bottom Layer

3-9 HEREAN EBEMRIE LG

-0 ITHEREAN BIREROFNFHERLEY . Tx EBERRE R EMERIL. BLHRARTIXAELE
BTHESET. GAERZE>TERLTT SV, PUE/IEREXRESELVGEEE. EBFHAN S
BN TEEICRESE TS,

Tx/Rx wirin, .
Parasitic capacitance : under 20pF l

Total resistance : under 1kQ "2
Tx  Rx .
|
o |
\90 :

#

Damping resistors

*1 : Including overlay and TS pin capacitance
*2 : Including damping resistor

3-10 HHEREA R BBEROHHIZHY
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HEREtLUYYIaY HEREYIVTFEBTHAHAF

35 AYTFEMNLEBBETODIHER

M 3-11ICHEREAR FEXCLELRCEMOEFRERLEY, HEREAXTIE, 8 (AMK) LEH
EDEHARTETEH. RIETH, T-Rx BEBHDBTERESDRELVENNES (LB E=0. NRILEPER
BEGEDEHILIENMBLETT, LELBY. #i Rx-Tx BEMEMD 1.7 FERENERBZEOREL
NRRLVEBERYET,

5E
Qj/ oL SM i 58 4mm
—————
e .
ByFEOBELILE(ENEEEETOERNEE
GEEREATDAA—)
311 HEREAR BELILE L BCEROER

S-NRIZHAREARDEBEEME A —/N\—LA/RILEDBERIZOVWTRLEYT ., ESEHEMEE. B
BEBORKRE (VAR —Y) ZHLETEE=HI2. AR ERBED)ED 2FBLULEZHRELTLET,
35 TRT IXD/INE—UTRXDNE—VFBEASKRE VKR TIEHTRERZ DD Tx EBERE2ED
IEEENBAC =6, MEBSEAX TIILLERMWARE VEREM®E TEET,

BRI
: BITRIEHE 4mmId L ImeEaf
e
SHEEEA WEER) A - -

SREMERTREMER SRENFOTAENE/)N

3-12 HEREAXDEEMER &4 —/— LA/ RILEDEEK
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HEFEt Y /oY HEREBYVFEBTHAUAAR

3.6 /A RXxEEKE

EBEBIZOBELT VTF (RAIVIHFABRERESDHTHRICAE D) LBEH=DNEK/ A XD
BEZTOTLEO2TVET, LR YA I VIEIEBD/ A AR KHEEEHLRELG / 1 AMEAHY £
IO, IAAVEERTETD/ A XTHET DFEFREARETT . LWL/ A AREABESLSEHE. /N—
FOL7 TORRNRARELGY FT, RETEINE A XDV THEFEHBALES . GH. — MR
L CTERBERNARVE, Z<O/ M ABARBIEAHLT/ A XMNEALEFTDT, REVEBELYFIAD
UEDERMRIEAIRELZRY RIEHERE LTT LY,

MEREAXTET7IV T4+ To—ILFEERATEE A,

IEC61000 1) —XIZBT B/ 4 ARMKIZDOWTIX TBEBEL Y YA/aY BEFEFIVTF /ARA
Sa=TAHA Kl ZBRBLTLESL,

36.1 L—ILENRNE—Y
3.6.1.1 ¥—JL kg

B1BITA YL anNF—URETEERLES, EMCRRE L TEBOEBEREAD S —IL ERFEHT
¥, ZRERTEBEBOEBRMBRETICO—ILFEERELEFIN, A/ -V TRREHENIKE (ER
TRy FLEROHBERERLEZRETEEFRA, TDREOHA YV IROV—ILFZFEAL TS0, #
ETEMEY FORMENESTETHE/ A AMERFALLETH, BUEEH=Y D GND /12—
LEEANEMT 5 & TEBRBOFTERTENEMT 5-HFE LT LS, F-EBRKEOTERSE
BRT 50, 2y FEBRBORKEARICE S DTEA Y 2/ 3 —0F A5 EETETS,

HE <tk
EvF 1.5 mm Line width : ] |P5ce:185mn
#RiE 0.15 mm 0.15mm [¥ Space:1|.35mrl‘n<_ Close outline —
R (RR—2R) 1.35 mm ——
IPtchl'
1.50mm
3-13 A w a4 —UHsETE
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HEREYIVTFEBTHAHAF

LI =

3.6.1.2 GND —JL

e
K
o
i

L& DBHEE

B/ 48R
28

7

EBHLVERREABEICGND 2 — U ERE L TRERGERESE., HE/ 1 XD

ZHFHEILET, GND O—IL FZEETHIHEE. BT ELLFERENMEML T ETE Y FRETELR

HoEE. REMAGEZEATEDS

N

HEHEBREMNBMT 5=, BiRE

(T 2EAD

5
FEHRRICK Y LEERNIRCE

ArBYET,
HES A XRED-H2RBLE

‘ERL<SY—IL K&l

R

KBGEELAHBYET, /4 X
AwamikEH
JLU K DrER

@
@

:/_

ELFET. &

%
BEARBE

EiREHERL

s

215

i

=[]
[

r'Ea

Ay anRRa—2

INE—RR

i+

Sy,

S

& 13.6.1.1 —IL FR2IK] ZSEBLTLT:

® HyFEBE A

@ A

S
3.
4

:4mm

GND ¥ —)L K DfE R

(N]!
(B2 —2 &AL GND (T3

vy
S—

UL

1 2mm
e

=
H

v

GND
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>
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=
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I Top Layer

I Bottom Layer
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FEDT—HRFB/EIAMAVDBESHFEZRIATHLDTREHY FEA, ERFEFHEVWTEREE LV
TR ETL. BERICTERAGZHELTIZSLY,

51 HEBFEARXKRZ ORE (SNR)

AETIERE > DREE % SNR (Signal to Noise Ratio) TEZ L TWLWET, B 5-1127/K2 VBEE (SNR) D
BHAEERLET, SNRIERZ DB vF ON &4F v F OFF DEFHBIENSENME (LT FIVE) LUV
JARXEEROEE LET, /A XEET—2REHHICKVIBRT 2561 HL-OT0GY > TILERRE
BRI CEME L T< =& Ly,

Touch ON 1 ________ 4 .. Touch ON
Noise (SD) = T Averaged Value : x2
:oT
Signal Value SNR = Signal Value

Touch OFF = — (CoefficientNote) * (gNT + oT ))

Noise (SD) P x2-x1
l :oNT Note : 3.09 is used in this document

B s b s § Attt *- Touch OFF o

i Averaged Value : x1

*SD : Standard Deviation

M 5-1 K2 UBEE (SNR) OBHAE

 5-112R 5-3 TRYFHEAR— FOFBBERETLET . 2y F ONDL I FILIEA 1491, / A XfE
(3.09x (oNT+0T) ) A143.96 D& E, SNRIZ10.35 £HYFET,

& 5-1 FHEiAR— /X2 — ] (HEEREHE. 1785 VRE) FHAKR

IHH Touch OFF Touch ON Signal Value
HFERE (CPUKR—FED) 17.29 pF 17.94 pF 0.65 pF
FERE GHER—FO#H) 6.81pF 7.46pF
FHANE 15379 16870 1491
/4 X{E (0) 20.50 26.09 -
SNR 10.35
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52 FHMEEH

£R52 N—FoT7&H

IHH T
CPUAR—F RA2L1 Cap Touch CPU 7/R— F (RTKOEG0018C01001BJ)
(RA2L1 B¢ BRES v FiMEi L X T4 (RTKOEG0022S01001BJ) 4@ &)
ER<A/aY RA2L1 (R7FA2L1AB2DFP)
BERIRE 48MHz
BR 50V (RELERKYVHRE)
Rt ®10.0x50mm R 7> L A%
%53 VI b 7TRRRE
HH 1T
MERRIRE Renesas e? studio Version: 2025-04
A &) GNU Arm Embedded Toolchain 13.2
RA FSP Version 5.9.0
HEREX 2 Vv FEUYRIGHARZEY—IL QE for Capacitive Touch V4.1.0
IZal—4 Renesas E2 emulator Lite
* 5-4 EHRIGH
EA E
CTSULPREEKTE QE for Capacitive Touch ® BBIFARMNIBIZ L 2R+ EH
(BEoH ESATNIIVRBERBIZESHARICIVRE. SILFU Oy 0RIER

# 3 [, AR 0.128msx < JLF U By 7 5HRIDRIEE )
He:lEE 20ms (IN—FH 7247 (AGT) [Z& Y &ER)
TG R 1000 {&
TR EARE 1000 {8 % F141k
TS IHFHFEBREDBIEHAE | QE for Capacitive Touch D HEIFARMEDO S =& H
2y FHIERE FHAME 2 HURE— F(VMM)

(RILFV By Y EHRID

FHREDHEEAE)

RA2L1 CPU Board

Regulated 5V DC Power/
Power > Jack GPIO
Supply Header
5v| (16pin)
PC _ USB Micro | R RA2L1
N Log USB |\ ,,r1| CPU Electrode

T | CTSU Evaluation Board
Header >

Reset (40pin) 4|:|

Switch

5-2 FHER—FTnv IR

R30AN0389JJ0220 Rev.2
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HEFEEVYY/IY HEBRBYVFEBTFAUHAR

R 55 ICBIBRFHHERBEERLET . K53 [CFHliAR— F/82—2f GREHHEEE. 1R52 VRE) .
5-4 [TFHliAR— F/X8 — U] (FREHEEE. 3/K2 VEE) 2RLFET. FRBICE TSR 8T, 12
DINFG A= ZERBLIBRICHDRENT A —EABREERESLBVE SR VBEHRLTVLES,

5 5-5 BIBEXGETHELENE

RS A—% | % | s | H21loHE

B8 (PAD)

27N EAR. BRAR - ©)
H4 R 10x10~15x15 mm @
BB EE EEHY A X x0.8 mm ®
Aw a1 GND v—IL FDIig 5.0 mm @
Awia GND v—IL K& DR 5.0 mm ®A
Boig
Rz 0.15~0.20 mm @
B’E = EER mm ®
B #R = 1.27 mm ®
Aw a1 GND v—JL KDIE 5.0 mm @
*wa2 GND ¥—IL K EDfERR 3.0 mm ®B
TUE VTR 560 Q —

03¢

o
-

Top & (b) Bottom [&

5-3 FHfiR— K/X2—2 ] (GRETHERE. 17KR2 VRE)

XX
]
S

S
02099299
3

oo

o500
255
XK
L

XX
2%
X

o0te?
oedetole
Sotetetets

" bogeses
[oasssesstatotetetotoss

3
RRRIIRIK,
IR
doledetodetolet
20050
2020288

o%
o5
o282
o5
o

X
o2

<5
(050050 e%ato%ete%es
[o5esstatoretatotoretatoretetotores
<055

1953

R
Stssetetes
a0sesetotes
%
I2000%9
S
58

%
S
X
%
g%

ol
o

22
%5

<

s
Sio%esets
pecoc

XX

o282

oSt %%
la%a%e%eteds

55

<3

(@) TopRE (b) Bottom &

5-4 FHfiAR— R/NZ— 2 (ERETHEEE. 3R2 VER)
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53 REHNTA—5 ERERMT
REFERE/ AT A —F EREREOBEBBLET . BT S TNITE I URLIZL2BENHY FT .
£561UF TR URL—BEERLES, & 57 (SFHECHERA L EREHERLET,

x£56 VIRV URIL—E

L UL B
* HEHEREOEWA— K
Difference RE2DH v F ONJOFF MESH, K 5-1(25RF [Signal Valuel IZHEBLET
L R & (Length)
fo5 0.5MHz DY K54 TNV AR KR
fio 1.OMHz DE Y K54 T/ILRRELRS
f20 20MHz Dt Y RS54 T/ AR K
fa0 4.0MHz Dt Y K54 T/RILAERE
= 5-7 ERiEHk
1EH Tk
RE 1.6mm
i FR-4
B 2BERITZ4E

531 BBHYAX
*® 5-8 ICBBY A ARXHHDERLEZRERLETS ., BEY A XDAZLH S, TALUNDRE/NF A —%
(FEE LB Tl TOEL .

& 5-8 BIEY 1 AL BFFOEARITHR

REH/INSA—4 T4k B &%
EEY1 X 5.0x5.0. 10x10 mm EAF
30x30. 50x50
F—N—L A RRILE 2.0 mm 7oL
ELE 0 mm
HIRAR—H— 5.0 mm

I - RECLIIMEIR 5-5 TR EREHHEENE

(a) 5.0mm EAE (b) 10mm 4B (c) 30mm E4E (d) 50mm B8
LAY —@%E M:Top [E. H:Bottom

5-5 FHfidR— K/ 32— (BRBH A X)
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BESEL YTy BERES VFBETSA VALK

56 I2EWBHY A XEBREORHMEETRLEY, FEBREITEI CPUR—FOFEREN 1048pF Z2E2HF
ED

o EWOHFABRELEBLLTEMLET ., LML, GND =L FPaIRV B L EICE>TELS—EE
DHELERENBICHFET 5120, RFELEREFEBOEBLICETOEFLH L TEMT 5HFTEA
(. ZROFERENEMEI/NESRYFET,

o HYFHEODCTSUGRBEREEY A XTI L TEMLET, BEBREEMT SEOFRABERUSNM
LHEOAEEEBHEICFERENREELFT,

o BYFHDSNREIBEY A ANKECLDIEBTLEY, EBEBOBRFLEBREICEI>TREEUYF
A TINIABERBAET T 5D SNRILETLET,

90

2.0 20
_, 80 7.8 17.2 1.68 18
Lo
= 70 (d) 82.84 16 16
(]
© S 12 . 12
% 50 3 Difference 0 o
O 40 o 0.76 88 &
et o
5 30 (b) 17.96 208 g ¢
o
© (a) 15.33 ° ©
o) 20 a .
8 0.4 0.21 4
5 10 2
@
w o 0.0 0

0 10 20 30 40 50 60 (a) (b) (c) (d)
electrode size (mm) electrode size (mm)
X 5-6 BEHY A XELBREDHME
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532 EHRE
RS ICEEBELTHEOERMDEIE. R5-10I12—IL FEBHEAEDOEERLET, BBRREZEEFHIE.

ENUSNDERET/NT A —FFEE L-EHTFHEZTULVELz, GND N2 —URKDEBWNC L HBRELE

LHELET,

® 59 EEMRREBFOEMRLIH

REHINTA—4 L Bfg s
KEHEE 50, 300, 600 mm
F—I"— LA NRRIE 2.0 mm 7oL
ERE 0 mm
HERRAR—H— 5.0 mm
GND ¥—JL Kz Aya, R4 -

T - RECLIIMI R 5-5 TR EREHEEE

& 5-10 o—I)L FEHHEAEDE

SRILE GND /82— Rk | ERfR-2—JL FEERE TBAB-—)L FEE
COND1 Ay 3.0mm 5.0mm
COND2 Ay 0.5mm 0.5mm
COND3 R4 0.5mm 0.5mm

i EBBETOGND /R —UZFRVWTVET

(b) 300mm B2 &

(c) 600mm ERigE
LAY —&E%E M :Top [E. W : Bottom &

5-7 AR — K/34 —> (COND1)

(d) 50mm BLiR R (e) 300mm B2 E

(f) 600mm R E

LA4Y—E%E M:Top [E. H:Bottom B

5-8 FFffi-R— K/342—> (COND2)
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B
il
i)
o
ny
\I
&
A
A
L
\I

HEEES v FEETHA VHAE

(g) 50mm EE#R & (h) 300mm EC§R &

(i) 600mm FRiR R

LA4Y—E%E M:Top [E. H:Bottom B

5-9 FHfiAR— K734 —> (COND3)

5-10 ICERMRREBREDHMEEZRLET . FEBEICIE CPUR—FOFLEREN 1048pF 2 EHF T,

o ERRICLLHIL THERENEMLET,

e GNDY—ILFAWEBERBIEVFIEFEREEBMOEENAKRECLBYET,

o AUFHOFAREBMEEARBERICLIOT —EEERELET,

o ABYFHODOSNREBBRARCADIEBTLEY, EBEROBFLEREICI>TREVYFS(4T
INILABREMNMET S 5= SNRHETLET,

| 1 s 0.9 25
4‘ . piand 2y (f) 54.90 ” (0)076 0050
T 5 T (i) 50.73 : 0.69 ,
S (e) 34.01 o 2 €)0.68 067 2
S 40 06 - = COND1
2 5 (h)0.63 ()065 15 mmmCOND2
g 39 (c) 42.53 205 o
° (h) 31.83 0 04 % COND3
g g - 10 ~ —e—Difference(COND1)
g 20 (g) 18.11 —o—COND1 £03 —e-Difference(COND2)
@ ' (b) 29.04 —e—COND2 02 o .
2 10 - 5 Difference(COND3)
3 (a) 17.96 COND3 o
g ' 1.0
S0 0.0 0 -
0 200 400 600 800 KT —Z TV 2D MR
Wiring length (mm) R COFET— 4 T
CPUR— FETHLERE BRHAEES & SNR
5-10 EC#RE& & BREDRIE
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BEAEtLYTA4aY

BESES yFBETYA VHA L

5.3.3 #H#HKR2>
B #RfE PR

5.3.3.1

REt

R 511 ICERFERESRORERMEIHKERT LTS, ERFEREERRELEHSE. TNLUNDERE/NS

A—BIFEEL-EHTEHHEETOE L

x 5-11 EC#RfEREZFOERLEH

REHINSA—4 g I:-Xiv) BE
B #R Rk 0.3, 0.5, 1.27, mm
2.54
BLiR & 50. 300 mm
F—N—L A IRRIJIE 2.0 mm T UIL
TRE 0 mm
HIgRRAR—H— 5.0 mm
3 - RECLISMER 5-5 TR 9 RaHiEE(E
o o
o0 o0
AD AD
O O O O
O O O O
o o
PAD3 PADS
(a) 0.3mm BC§E (b) 0.5mm B R
o 0
o0 o0

PADS

(¢) 1.27mm E2#RFE

(d) 2.54mm ER#5FS

PADG

LAY—@%E M:Top E. M:Bottom B

X 5-11

SR — K784 — > (ER#R & 50mm)
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=

S

(e) 0.3mm BR#R

S

D

%

(f) 0.5mm B R FE

a0

e e e = L e
R ISR 2% et

e AU I ! A
T S I T NS St R

atata®
Toteretes
R
e R

(g) 1.27mm ER#RRE

(h) 2.54mm BC#RRE
LAY —@ERE M :Top [E. M :Bottom B

5-12

FHEiAR— F/82 — 2 (ERfREK 300mm)
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BEAEtLYTA4aY

HEREFVFEBTYAHA K

5-13 [CELiRFIfRE FAERE. K 5-14 ICERFEREBENHEZTLES . HFEBFEITIT CPUR—

NEEREWN 1048pF 2E8H T,

o MRMRMNAFEWNNFIETERENEMLET,

o AYFHOBFAEBEFERERLST —EELZHRELET,

o PAD1 D& ICHEMBEICERENHDEE v FEFD SNR [FEERERIELS G LHEETLET, EREE
BOMBTEREIZE>TEEVY RS TNV ABARBIETLSNRELETLET, PAD2D &L 51
BEAICEKEONBAIDER T, EEHMREICE ST SNRA—TFLERLY T, EBRFEDOINMUIDELRD SNR
[Z GND ¥—JL FEDEEBITIREFELE T,

45  (e)41.87 o Ty e ryrey sy m—)
g 22 9) 39-33 (h) 29.45
'S 25 (420881938 () 1833
& 20 — (d) 18.22
g 15
E 10 —e—Wiring lemgth =300mm
E% 5 —e—Wiring length =50mm
b oo
[0] 0.5 1 1.5 2 25 3
Wiring Picth (mm)
5-13 EfRMEREFLERE (CPUR—FED)
RT — HINHY A DERGAMCORHT— 4 T3 KT —Z IR ADIE PO T — % T3
0.9 (2) 0.82 g 30 0.9 e o7 o 30
0.8 g)0.71 0.8 :
07 @ 7<: noe7 2 0.7 W>< R
T 06 (c) 0.65 20 T 06  (e)0.65 & - 20 L=50mm
s s = SNR
3 0.5 5% 05 s Z T La00mm
s 04 g 04 )
E L —e—Difference
5 03 10 5 03 10 L=50mm
o TS s D
0.0 0 0.0 : 0
1.27
PAD1 EHHBAEE 5 & SNR PAD2 BHHBEZE5 & SNR
M 5-14 E#RfEbm & REDRHE
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HEFEt Y /oY HEREBYVFEBTHAUAAR

5.3.3.2 K2 MR
R VHEREEFSE-EEDREFEEZRLET . A2 VBERBUSNDER/NNSA—2EBEEELET,
% 5-12 K2 UREIREERFOERTH

FEtINTA—4 Tk Baf s
w2 mEkE 3.0, 8.0, 10.0, mm
15.0
F—nN—LARRIE 2.0 mm ToUIIL
ERE 0 mm
HIRRAR—H— 5.0 mm

T - RECLIMEIR 5-5 TR EREHEEE

PAD
PADD
1 1
0o 0o
00 o 00 <
00| eserenes 00|
O O O O
o o
PAD3
PAD3
(a) 3.0mm REfEkm (b) 8.0mm R2
PADR
PAD2 b
° °
0o 0o
00 : 00 :
O O O O
O O O O
o o
PAD3 B
PAD3
(c) 10.0mm R2 R (d) 15.0mm 7R2 R
LAY —EEFE M:Top E. M :Bottom B
5-15 FEfliAR— K/82—> (FR%2 U REE)
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HESELLYTAIY

i

'E'E‘ N
B

o

BRVFEBTHAA4AF

5-16 [2R2 VR E BREDRMEERLET.

° 7]'—/(—|/

BEERE DORRGERERELFEA,

A ISRILE 2.0mm TlEAR2 VREIRZ 3.0mm [CHEH TERTHRAR2 2D SNRIETE LU

AT — Z I A Y A O BRRERAE T Ol 7 — 5 T 20

0.9 1096 KT — 2 1IN R 2D IR G TOF T — 2 T

08 (0)0. - 16.7

07 (a)M\;

06 (c) 0.74
L o5
e —e—PAD1 x uPAD2
S 04 z
s 03 —e—PAD2 n mPAD1
% 0'2 —e—PAD3 =PAD3

0.1 (a)/9-02 (b)0.01  (c) 0.00 (d) 0.01

0.0 O -

oy (@oo1 (6)0.01 (c)0.00 (d) 0.01 05 0200.2 01§01 0.2J403

2 4 6 8 10 12
button spacing (mm)
CPUR— FELHFLERE BEBREEN L SNR
5-16 K42 kR L BREDFHE
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5.3.4 GND/\%— %5t

AKIETIEEICGND NF—UNEBFHEICEZRDFEZRLET, AEICBVWTY—ILREFFT Yy FEE
BLUERBEERDRABIZHYHEESE-GND /X2 —VFIELET,
5.3.4.1 E|EI—JL FREkE

RE5-13ICEEBY—IL FHERESFOEREIHEEZRLET, EBP—IL FRERBIEXE®EE GND O—ILFED
FFEEERLET, V—ILFIZIEFA Y2 GND, HLLIFEAEZ GND #FAHL. EWW—IL FRElR. & UE
B —IL FREIRUSNDER/NS A —2ZEE L=-&HTEMmETLVELT,

& 5-13 BB Y —)L FHERE SR OE R4

FEtINSA—4 T Baf s
S—ILEEAT *w<a GND, -
<R3 GND
BB —I FiEfR 0.5, 1.0, 3.0, mm
5.0
Eig S —IL FRERR 3.0 mm
F—nN—LARRIE 2.0 mm TIUIIL
ELE 0 mm
ERRAR—Y— 5.0 mm

S REUSMIE 5-5 TRT REMHERIE

35
¢
58]

*,

L
"

1)
e
pedetetededs

(a) 0.5mm BB > — )L FiEkR (b) 1.0mm BB > —)L FiElR
B
32 e 5
o0 gg d
3¢ 3¢
00
22 33
(€)3.0mm B —)L FHFS (d) 5.0mm BAE S — )L KT
LAY —&E%E M :Top [E. W :Bottom &
5-17 FliAR— K/88—> (A w2 GND, EiE-—IL FHEREEZZEH)
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HEEES v FEETHA VHAE

(€)0.5mm BHE— )L F (f) 1.0mm BB S — )L KRS

(9) 3.0mm EES—IL F (h) 5.0mm BB —IL F

LAY —&E%E M:Top [E. W :Bottom B

5-18 FHEiR— K/82—> (R4 GND, EBiE->—IL FRERZZE)

5-19 I1CBBE S —IL FREIREREDHEZRLET ., FAEBEICIE CPUR— FOFLERER 10.48pF
FEHFET, BHEGCND O— )L FHARFZ /N =V DEBRIEIBEBETICRE GND /X2 — DBz A Y
L1 GNDNE—UERLYBFTERENNSCLGHO>TLET,

o TWELGNDI—ILFEDERMMNEVEEFTERENMEMLET, A v a GND —JL FIZAR 4 GND
D=L FEHE L THEMEZEDTTIHFERENLREIT/NSCHYET,

o TIWELGNDU—ILFEDERHNAEVEERHBEZEN TN BYET,

o AYFHMSNRIZEEE GND O—IL FEDEREAEWEE BT I HERNHY 9,

20 KT — I AD TG T OFET — & T KT — BN A DTG TOFET — % T

1.0 40
(a) 18.62
19 (g) 0.83 {hj 0.67
my (b)18.26 ) 47 99 (d) 17.96 03 (6) 0.80 — 35 | memShR,
= 18 * o0& Hatched
) o an GHD
8§ 17 - = SR, Solid
3 Tos e GMND
8 16 (e)17.13 05 20
(f) 16.64 5 —e—Difference,

g 15 @15.71 1) 1530 D04 15 Hatched
8 1 Eos " GND
b —e—Hatched GND 0.2 ~e-Difference,

13 : 5 Solid GND

—e—Solid GND 0.
12 0.0 0
0 1 2 3 4 5
Electrode and GND Shield Distance (mm)
CPUR—FELHFLERE REBEEESE SNR
5-19 1B & O —IL FiElla & REDFHE
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5.34.2 BRI —IL FREFE

z 514 ICERBE—IL FEBRFOERTHEZRLET, BEE—IL FREMRILE#RE GND O —IL F & DR
#RLET, P—ILFIZEAYS2GND, HLLIERE GND #{EH L. EBE#HR—IL FREIRUSADERT/NS
A—ARIEEE L=&ETHmETLVE L,

* 5-14 B —IL RO E R4

BREtINTA—4 T B s
S—ILEEA4F *w< a1 GND, -
<4 GND
RS —IL FREE 0.5. 1.0, 3.0. mm
5.0
F—nN—LARRIE 2.0 mm TOUL
ELE 0 mm
HIRAR—H— 5.0 mm

X RELUMIR 5-5 TRTHREHHEEE

T s

[ A A KM ) R ’Q‘(

N VTN (o, P

o ’?':,9 R "l:*f’l:‘.::: &

AR ol

95, %%

%) )

ol [505 %]

ol pAS FASATANNANANN 0%

X A HIRNK]

el ifelelatetelotetstetetnteted

(a) 0.5mm ER#RS —ILRTERR (b) 1.0mm EZ#R—ILRTERR
00 00
0o 00
oo 0o
LeRe) oo
00 00
00 00
0o, 0o
(c) 3.0mm EZ#R S — LR (d) 5.0mm BZ#R S — LR

LAY —&E%E M :Top E. H:Bottom B

5-20 FfirR— K/84—> (A w2 GND)
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HEREFVFEBTYAHA K

(e) 0.5mm BL#R —ILRERERR () 1.0mm BL#E S — LR REIFR

(g) 3.0mm E2#R > —ILRTERR (h) 5.0mm BE#R — LR REBR

LAY —&%E M:Top B, H:Bottom B

K 5-21 FliR— K/84—> (R4 GND)

5-22 [CECHR > —IL Pl ERREDHMZRLET, FEBEICIECPUR— FOFER=H 10.48pF
FEHFET, HEGND U—IL EAREZ/NNEA—VDERIBBETICARE GND /N2 —UNE WO A v
1 GND N —VERKYBTEBRENNSCHE-TNET,

o FEfREGND U—ILFEDEENEVNIESTERENEMLET,
o FIMEGND O—ILRFEDEEAEWNZIEREBEEZENITNSCHY ET,
e AR YFE® SNRIIE#HE GND —IL FEDEEEMNEWEFE BT T 2ERNHY £9,

5 e , 5 T—2 LAY ROFERTOFMET—4% T
00 AT—HELEYFROBHEETORMET—5 T TR SERCORET s

1.0 40
19 (a) 18.81 (b) 18.33 09 (f)0.88 (9)0.89 (h) 0.86
(c) 17.96 (d) 17.91 : (9)9.82/0—"-\_. 35
18 f————————o 0.8 = SNR, Hatched

— T 30 GND

5
e (e)15.85 - (f % @ore  ®0OT9 d)0.74 i
g 16 (01565 ) 1530 (h) 15.33 S 06 @ (@074 | 25 =SNR, Sold
g 15 § 0.5 20 Z | _e—Difference,
s 14 8 04 15 Hatched GND
@ 13 a 0.3 —e—Difference,
8 10 Sokid GND

12 —e—Hatched GND 02

11 —e—Solid GND 0.1 °

10 0.0 0

0 o2 3 4 5 6 (a) (e) (b) (f) () (g) (d) (h)
Wire and GND Shiled Distance(mm)
CPUR—FELHLERE BEBREEN L SNR
5-22 BRI —IL FREfR & REDFHE
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HEREtLUYYIaY HERESY

FEBTHA HAF

5.3.4.3 NE GND ME£E

& 5-15IZNfE GND REDERLHRZETRLEY . ERERTI—ILFBZEEHSE. TSN DORE/NS
LHBLES. BH

A—BFEE L-EHTEMZTLVEL. GND /N2 —URKDEWVZ L HREZE
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3 ] (d)34.35 COND1 )07 hoer — 3500  mmSNR, COND1
(i)28.06 . Shield Pin 10 A 90w i) 1.01
T W e COND2 — b oy | D0 mmSiR coND2
8 (a)esT ' a7 (3206 0g @087 08 (0)0.89 -
8 5 (g)28. —e—Shield Pin, - U
§ f) 26.04 e (e)0.82 25.00 SNR, COND3
2 (e) 24.56 (h 26 COND3 5
[3) : . 1) o
g 20 () 1.72 —-PAD1,COND1T 2 06 20.00 Z _o-Difference,
8 (e) 12.11 ol (k) 11.67 () 167 ; G o Dieren
Q N
- 15 (a)/11.85 (c) 1165 (d)1161  -e-PAD1, COND2 5 04 16 16 ” 1500 +gg§f§20&
g —_— ‘ §
& 10 1" 10.00 Dif
- (es (1166 (o) 1164 (n) 1149 PADI, COND3 02 CONDS
= == 500
o |o o o
0 0.0 0.00
0 2 4 6 8 10 12 (b) () G) (©) (9) (k)
active shield width [mm]
CPUR— FEDLHTERE BHEBREES L SNR
X 5-45 7O T4 TL—IL Fig&BREDHMN
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BESES yFBETYA VHA L

5356 7OT4TL—ILFEBHRFDEEVTEMRME

RE52IZTIT4TV—ILFMESHFDOE VE Y TIBRRE L BRERSFEERSHERLET. FEVT
EREUN DRGNS A -2 [LEE L &G THEZTVE L.

£523 7O9T4TV—ILREBHRFDS VE U JIENIE & RESMITME Y
REt/INTA—4 g I:-Xiv) HE
SOV ERE 10, 560, 1000 Q
—ILKEA4T TOTF4T—IL | -
ke
F—nN—L A RRILE 2.0 mm T
TRE 0 mm
HIRAR—H— 5.0 mm

I RECLIMEI R 5-5 TR FRETHEEE

LAY—&i%E M Top /E. M:Bottom &

5471270 T4 TV— IV FEBIMFDAE VEV JERELBREOHFEEZRLET,

5-46

FHEAR— K2 —>

B—DEB/NNI—2TT7I T4 ITV—ILREBHFDOFVEVTIEREZELSELIGE. A2 0BT

BEBLUSNREBEFITATO—IL ROV EVTRBEIZE T —EERYES,

FOEDTERENE, A XERRSEIREDH I -OEREEZNS T EENEK/ A XDFEER
(FEHAENFRREICGE21=Y, TSCAPEBELIS—HE CTSUNEFFILLTLES VRIDNRELE
Yo FRICHRIED 560 Q & Y/NES KT HFRIF+HBFBEIToTLESLY,

Difference[pF]

1.0

0.8

0.6

0.4

0.2

0.0

0.97

0.95

17 17
f1.0 1.0
560 1000

20

mmm SNR

—e—Difference

5-47 7O T4 7= L FESIHFD T 2 E L JIEhE & BREDHFE
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5.3.6 EIRFFLSND/INS A—42
5.36.1 A—/N\—LA/NRILERSTEREDES

R 52412 —N— LA NRRULESLVEIREROERLEHRETLET . TNUNDRE/INSTA—4

(FEE L=FH T ZTEL,
R 524 F—N—LANRRIEELVERBEDRFOERLE

FEtINTA—4 Tk BAfL s
A—N—LAINRIVE 2.0, 10.0 mm T
TRE 0. 1.0, 3.0, 5.0 mm
ERAR—H— 5.0 mm

E - RESNER 55 Tind AT EENE

Overlay Panel(10mm)

Overlay Panel(2mm)

Housing (GND)

Housing (GND)
(a) 2mm 7Y JLIRE (b) 10mm 791 JLIRIE

(o) FFHBAR—F /82—

5-48 FHEi% M

R30AN0389JJ0220 Rev.2.20
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B 549 [CA—N—LANRILDEREBEFTERTEZTRLET . BI550([CA—N—LARRIILDERE L
REOHMHERLET, FEBEICE CPUR— FOFLEBRERN 1048pF 2EHFT,

o F—N—LANRRIAREVNIEFEBRZFEMLETN, REBEDERI/NE QY SNRAMETLE

ED

ERENLWVFEEERODBREBTENDESMNETL SNRAMETLEY,

o HERESVFTRBELENA VT UHOBBICHAT 57=OF —N\—LANRRIUHNELLGBEE
SNRAMETFLET ., FLTI VLT —N—LANR\RIVELBELTEIBIRILFEENMENO, ZRE
AEVNFEREBES LU SNRIFETLET,

1.4
AT — Z 3T A DI TOFMT — 2 T3
1.2
[y
2
g 110 R
s —e—Overlay Thickness=2mm
§ —e—Qverlay Thickness=10mm
§ 108
L2
.(’%
@©
i“u 10.6
_~10.51
10.4
0 1 2 3 4 5 6

Air gap [mm]

5-49 F—N—LANRRILDEREBEFTLERE

0.8 20

0.76 AT —Z TNV ZADOFERGEMTOFMT —% T 18 175 AT =2 IR AOIMRESEETORIT — 2 T3
0.7
16
0.6 14 VY KA T/ULRBEH f=2MHz
L 05 12 m Qverlay Thickness=2mm
[=%
§ 0.4 —eo—Overlay Thickness=2mm % 10 m Overlay Thickness=10mm
S —e—OQverlay Thickness=10mm n
o 0.3 8
£ 0. 6 5.7
0.2
4
: 0.03 2 0.8
0.5 0.4 0.2 :
— 0.01 : 0
0.0 0.00 0 — ._ ||
0 1 2 3 4 5 6 0 1 3 5
Air gap [mm] Air gap [mm]
BREBREES SNR
5-50 AA—/N\—L A /IRIILDERE L REDHFHE
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5362 BEEOF U EVTERELREDRHE

REBICEVEVTEREZSHHOERLEHRERLET . TALUNOEREHNFTA—FFEEL-EHT
AmEITVNE L

% 5-25 AU E VT BRELSEOEREH

BRETINTA—4 T B s
HUEVYERE 10, 560, 1000 Q
D | P4 *Awa GND -
F—IN—LA/IRIE 2.0 mm ToYIL
ELE 0 mm
HEIRAR—H— 5.0 mm

I RECLIMEI R 5-5 TR FRETHEEE

LAY —&%E M:Top/E. W : Bottom B

5-51 FHfiR— /X2 —>

5-52 A VEVTENE LREDEEERLET,

o HSHUEVYERMEIZLES L CREOBERAEMLFERERMEEMLEIT, CTSU DFHAITIE TS iF
FOREBREIIR LT A LRBNERHEZHARTILELNHY FET . T HAERKEICH D LEHRENT
REELEHDO., THHEEREREBEZRRT 50 Y RS TNIWRBERBRETIT2RELAHY F
ElR

e QE for Capacitive Touch ® BEIFAEMEETIX. XV FHOFTEBTENDRETIhOREBL LY FS
ATV AREBERELET,

o AUEVIERIEINK/ A XERESELIREDNHI-HEMMEE/NSKTIENKR/ A XADEEEF
[TEHRENFRREIZE >zY, TSCAPEEIS—HECTSUMNBEEILELTLES URIDAEELE
T, FICHRBED 560 Q LY /NELLTEHIGEFTRLEFTFHEEToTLIZELY,

0.9 0.80 40
0.8 35
0.67 0.67
E0.7 30
%0'6 4 37 1L 1 f 25
205 COFT =% T
o 20 Z
qu) 0.4 "
Qo3
0.2 10
0.1 5
0.0 0
10 560 1000

5-52 ¥ EVTHEGE &L BREDORME
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5.3.6.3 ik GND RFE & BRE DI

3 5-26 [CE{K GND OREIREBROERLEHREZTLETS . TNUNDERET /T A —F FEE L -FH T
WZETNELE,

& 5-26 E{K GND DOREIfREBIF D E iR L Hk

BRETINTA—4 T4k B s
iR & =K GND OFERE (ERAR—Y—F) 2.0, 5.0, 20.0 mm
F—I— LA IRILE 2.0 mm ToUIL
ERE 0 mm

T - RECLIIMIR 5-5 TR EREHHEEE

Overlay Panel(2mm)

Board-Housing GND
Distance

Housing (GND)

Hik & EK GND DOREFE

SRR — K/ E—Y

5-53 ERflis4

X 5-54 ICEMARGND HifRE BREDRMEERLET . FEREIZITI CPUR— FOFLEBEN 10.48pF 25
J"i‘;—o

o EIREMNSEMR (GND LRNIILOBERERE) FTOEMAEVFIERENMETLET , ERAERKIC
BEWFERERBENBCGY ., BB v FROBEFTELLESELITKCRYETS,

10 AT — 2 FN R AD IR TORHl 7 — 5 T4 250
0.81 0.81
08 0.75 20.0
E 0.6 15.0
g .
o Z
& 04 10.0%
[0)
=
0 0.2 5.0
0.0 0.0
2
Distance between board and housing GND [mm]
5-54 EE{K GND iR & BEE D4F1%E
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53.6.4 ESD{REES A4 — FiBGEOBERN

K527 ICESDRES A A — FOBFEBRELTROERLERERLET . TALUNDHRE /NS A -2 LE
EL-EHTHEETVEL, BH TSIHFICESD RES (T — FEEKEL-BAOREREZRTH
fficdhHY. ESDHBRRIIEHE L TLWEHA, £1-ESD RES 14— FOEKGERMOCLEMER EDERRIE Y
ATLIZE D=0, BEFRICTHIARASLIVOBREREL TS,

& 5-27 ESD REFT A1+ — FOFLEBRELHRFOEMRLE

HEtINSA—4 T4k BT &%
ESD R#ESF 1A — FOBHERR (Typ fE) 0 CRIESD . pF
0.75, 10, 30
F—nN—LARRIE 2.0 mm T
ERE 0 mm
HIRAR—H— 5.0 mm

X RECLINIR 55 Tnd BATHERE

5-55 (2 ESD R¥ES A A — FHFEREFFMEAR— FEBRERLET,
VCC \%C
MCU PAD1

R

GND 7/;_

GND
5-55 ESD R# 4 1/ 4 — FEEBS A — FRIEE

00| 00
09| oo
oo oo
0o 0o
00| oo
00| 0o
i 00
0 o) pol

(a) OpF ESD ¥ (A —F &8 (b) 0.75pF ESD & /A —F AR
00 {4 00
o9 ‘ 6o
09| 00
o0 o O
00| 0o
ao 5o

(c) 10pF ESD # 44 —FERE (d) 30pF ESD S 44+ —REE

LAY—&BEETE M:Top [E. M:Bottom B

5-56 FHifiR— /N2 —>
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5-57 [CESD REF A A — FHEBREBLREOHMEZRLET ., HFEBTEICIEICPUR—FOFLERE

#110.48pF ZEHF Y,

o TSUFFICESD REFAF— FEEMRI D LERLERFOHETENAMSh, BHERESKEWNE

T RSATHNIVABREATNYBRENMETLES,

o CTSURFAREICHMULE-BERENCHEREZHTET 510, ESDREF M4 — PRI 555

FHEREBELS LV —VERMNNEVEHGEZBRL TS,

60.0 0.9 AT =ZEART AORBAEIECTOET =5 T 250
(d)51.35 (c) 0.80 (d)0.81
0.8 (b)0.73

50.0
— ¢)29.90 20.0
m (©) 0.7 (a)0.62
‘o 400 __ 06
c L 171 m=SNR 15.0
8 0.0 - 0.5 —e-Difference
o . o
S o
T 5 04 10.0Z
9 200 L 03
= a
2 00 (a) 17.99 0.2 50
£ 0.1 438

0.0 KT — B VERS A DR TOFAM T — 4 T 0.0 L = 0.0

0 5 10 15 20 25 30 35 0 0.75 10 30
ESD Diode Capacitance Spec [pF] ESD Diode Capacitance Spec [pF]
(i) CPUR— FETHTER=E (i) RHBEZES & SNR
5-57 ESD REF A A — FHERELREDOHN
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53.6.5 EREEELBREDRE

K 5-28 ICEREELEHFHOEBEMMAEKZETLEY . BREEUNDEBEBEIRFKE/NFA—FELEEL
EEGTHmEITVE L,

* 5-28 BREEXHFOEBEMRMLA

BREtINTA—4 T B s
EREE 1.8, 3.3, 5.0 Y
V—ILEARA4T *w< a2 GND -
F—IN—LAIRILE 2.0 mm ToYIL
TRE 0 mm
HIRAR—H— 5.0 mm

X RELUMIR 5-5 TRTHREHHEEE

3% 5-29 [Z CTSU1 T/34 A MDEMAISE . 3= 5-30 (2 CTSU2 F/81 RDFFHEEHE R LE T, ANEFHEIX
CTSU1 F/3f R & CTSU2 FINA RIZDWTERELE L=,

& 5-29 CTSU1 T/\14 R DEFHE&E M

15H Tk
CPUAR—F RX130 Cap Touch CPU 7R— K (RTKOEG0004C01002BJ)
(RX130 B BEARES v FEE L R T4 (RTKOEG0003S01002BJ) 118 &)
RT3 RX130 (R5F51305ADFN)
EN{E RS 32MHz

% 5-30 CTSU2 T7/314 RDEFFE&E M

1EH Hk
CPUAR—F RX140 Cap Touch CPU ;R— K (RTKOEG0038C01001BJ)
(RX140 B#BRE S v FEEY X 74 (RTKOEG0039S01001BJ) {1E&A)
FER<TAaY RX140 (R5F51406ADFN)
EERIR$ 48MHz

R53MIZRXYAAVDEMY 7 bz 7HRERE, RIS5-58(CFEHaVR—RY F—EEZRLET,
#£531 FMEYV 7 bz THEERE RX<T/14aY)

15H TR
HERRRE Renesas e? studio Version: 2025-04
= RVAY Renesas CC-RX v3.07.00
BEREXF v FEUYRICHAREIIEY—IL QE for Capacitive Touch V4.1.0
IZalL—4%# Renesas E2 Lite emulator

Selected components:

Component - Version Configuration

@ Board Support Packages. (r_bsp) 7.53 r_bsp(used)

@ Byte-based circular buffer library. (r_byteq) 2.1 r_byteq(used)

@ CMT driver (r_cmt_rx) 5.71 r_cmt_rx(used)

@ CTSU QE API (r_ctsu_qge) 3.1 r_ctsu_ge(used)

@ ports 241 Config_PORT(PORT: used)
@ sci/sciF Asynchronous Mode 1.12.0 Config_SCI6(SCl6: used)
@ Touch QE API (rm_touch_ge) 311 rm_touch_ge(used)

5-58 FAHIVEKR—F®Y F—E
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5-59 [Z QE for Capacitive Touch D BEIFAZE#ERZRLET, [Scan Time[ms]l EV I oz 7D
A==~y FREBZEL 1 FrRIILHLYOFARMZERLET . /\— FH o 7O BIFFMEIEL CTSU1
(RX130) AY0.526ms. CTSU2 (RX140) 1% 0.256ms T9, CTSU2 [F/N\— KOz 7 TvILFo Oy o &t
#HHR— kL THY. QE for Capacitive Touch D BENFRAEICK Y 3FBEDOTIILF I/ AV VBIEERELE
T, COEED1EEHHI-Y DRI 0.128ms TF, VILFH Oy IR0 RIISERYTE
TERSIN= 2 DDOREFEHOFHAENSEH SN ST, FHRAIFRIX 0.256ms ITHHE L FI, CTSU1 (X1
BEOREHOAHTHAZTVET,

Method Kind Name Touch Sensor  Parasitic Capacitance[pF] Sensor Drive Pulse Frequency[MHz] Threshold Scan Time[ms] Overflow
config01 Button(self) Button00 TS29 14.488 1.886 (BASE: 2.0) 1594 0.559 None

(a) CTSU1 (RX130)

Method Kind Name Touch Sensor  Parasitic Capacitance[pF] Sensor Drive Pulse Frequency[MHz] Threshold Scan Time[ms] Overflow
config01 Button(self) Button00 TS29 16.188 2.0 967 0.576 None

(b) CTSU2 (RX140)

5-59 QE for Capacitive Touch M B &AL R

LAY —&%E M:Top/E. M : Bottom B

560 FHEAR— K/82—> (BIREEOBEE
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(M BEBEE—F

561 ICEEE—FOBEREELREOHMEEZRLET ., BEE— FEEELIX. RX130 Tl&
CTSUCR1.CTSUATUNEOQ E v FIZ’0’. RX140 TI& CTSUCRAATUNEO E v MZ'0'Z+w b L1iKRET
CTSUMNEMEL TLVHIREZEIRLET,

o BREEICI-TEHABENELELVREDELIIHY FEA,

e CTSU1 & CTSU2 MEHAMES & U SNR DAEEFEHAIFFREIDEWLNZ &L HHDTY, CTSU2 (L CTSU1 D

o HM12DFAIETYTA, FHAMES LU SNRIE2BREETH Y BMEREH-Y OFHABEXRAELELT
L\ij—o

T RAIVOEREEN 24V RETEBEEEE— FIIRERELTT ., TO-HR 561 ICIEEBRERE

18VOT—21EHY FE A

AT — 213 F A D FR M i7" — % T3
3000 AF—& I AOEREHTOFET—4 T 1.2 1.06
2437 —_— .
2500 2409 1.0 1.0 600 |mmmCTSUZ,
= SNR
@ 0.81
2 000 1865 1829 m —_— 4079 500
o s 08 == CTSU, SNR
8 g 40.0
& 1500 S 06
£ 2 300 | e—cTSUZ,
2 1000 a 04 27.4 Difference
224 20.0
500 —e—CTSU(RX130) 02 100 —o—g%ztrJe,nce
——CTSU2(RX140)
0 0.0 0.0
5 33 5 33
Supply Voltage[V] Supply Voltage[V]
BREE & EHEIE BHEBEES L SNR
K 561 @EFE— FOERET L BREDENE
) IEEBEEE—F

K562 IZIEBEEE—FOERERE LREOHMERLET, BEEEE— FEIELIL. RX130 (&
CTSUCR1.CTSUATUNEO E v kIZ'1'. RX140 TI&X CTSUCRAATUNEO E FZ 1'%ty FLI=REET
CTSUNBEL TLWAHKEZIELET, YA VICE>TIHEEEE—FEYR—FLTLWEHA, ¥4 3
UNKEREE Y HR— FLTWANESERIZESZIA A0 DA—HF—XI a7 I ECHERCESIL, A%
BZEYR—FL TN/ OV TYEHZL R ZREL-BEOHEFRILEE A,

o TBREEICL-THAMENELEIUVRENELEIHY FEA,

o EEEE-—FTEHBEE—FXYLFHAENMETLEIA, SNREBEE—FERFTY,

e CTSU1 & CTSU2 TIFEHAES & U SNR [THHEIFEHAIREDEZE WL H5HDTY, CTSU2 [ CTSU1
DF 12 DFHRIFE T A, FHAES LU SNR T 2B3EEDETTH Y BMARHH-Y OFHAEET
mELTWLWETY,

KT — S 15 ADHARE T ORI T — 4 T
3000 13 70.0
2554 2508 2508 1.1 1.09 1.09

2500 — — 60.0 = CTSU2,
_ 1.0 SNR
@ 2000 .y 50.0
i} = = CTSU, SNR
8 1481 1484 1405 g 08 0.61 40.0
S 1500 &
£ £ 05 300 |—e—CTSU2,
a a Difference

o CTSU(RX130 200

500 - ( ) 0.3 ——CTSU,

—e—CTSU2(RX140) . 10.0 Difference
0 0.0 0.0
5 33 1.8
Supply Voltage[V] Supply Voltage[V]
BREE & FAME BHEEED L SNR
K 562 EEEXE— FOERET L REDIFH
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53.6.6 EMRE v FEOBRE

#F 5-32 12 BBEHRI v FEOERTHRERLET ., THRUNDERET/NT A —FLEE LI-&4 T %
TWWEL=,

& 5-32 BIBECHRZ v FREDEMRILHR

HREtINSA—4 T By wE
Dt |1 % 2 v *w i a1 GND, -
FOT4T—ILE
F—IN—L AR IE 2.0 mm ToYL
ERE 0 mm
HIRAR—H— 5.0 mm

X RELMIR 5-5 TRTHRIHHEEE

(a) Ay 2 GND ) POT4TL—ILK
LAY —E:%kE M :Top/E. M : Bottom [

5-63 FHiiR— F/82—2

A
S

59 e Note 2mm A —/S—L A/ L%
TLTHEYTF

5-64 ECIRZ v FHIE

565 |ZE4E A v FEOREEZRLET, A—/\—LA/NRILEADU—IL KNG —V A BERES
AYyFLTHA Y FERHTTEER SNRIZIXEY FE A,

250 AT —HEAFY ROIMGEMETOET —2 T
20.0 19.3
14.8
15.0
e
c% = Button Touch
10.0 = Wire Touch
5.0
0.0 0.3
0.0
Hatched GND Sheild Active Sheild

5-65 ECHRS v FREDRE
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BERES Y FBETYA VHA LK

6. AAMIWRTYUGTREODEHET—4

6.1 FHEi%&M

®6-1 N—FOIT7EH

EH Tk
CPUR—F RA2L1 Cap Touch CPU 7R— F (RTKOEG0018C01001BJ)
(RA2L1 B EBR=2 v FEHMii > R T L (RSSK-RA2L1 / RTKOEG0022S01001BJ) /@ &)
FAYMaY RA2L1 (R7FA2L1AB2DFP)
EERIKH 48MHz
EIR 50V (RELLERKYHHA)
EE{LlEE ®10.0x50mm R 57 L A#E
%62 V7 bz 7THERE
EHH g
MERRRE Renesas e? studio Version: 2025-10
mRYAE ) GNU Arm Embedded Toolchain 13.2
RA FSP Version 6.2.0
HEREX 2 Vv FEUYRICHAREIEY—IL QE for Capacitive Touch V4.2.0
IZal—4 Renesas E2 emulator Lite
i 6-3 EHEISH
HHE ERE

CTSU LT RAERTE

QE for Capacitive Touch ® BEIFAENIEIZ &L 3#ER %= ER
(BEoY RS TN RBERBIEIBHARICKYRE. YILFo Oy HA0OREME
# 3@, EHRIEER 0.128msx < JLF Y O v & 5HAIAIE R )

FHRAIEHA 20ms (IN\—F 7247 (AGT) IT&YHER)
TR BERE 1000 &
T—AEERE 1000 {8 & F 191t

TS I FHEREDAEHE

QE for Capacitive Touch ® BEIFAEAIEDO QS % H

2o FHESE FHAHEZ $URE— F(VMM)
(RILFo Oy EAID
FHAEDHEE A E)
RA2L1 CPU Board
Regulated 5V Power/ . .
Power > Jg(c:k GPIO Coil Spring
Supply Header Electrode
5Vl (16pin) Evaluation Board
USB Micro RA2L1
PC oo USB :UAR; CPU §
T CTSuU — %
Header >
Reset (40pin) g
Switch

6-1 FiR— IOy o E
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B 6-2 [SFHliR— kX2 —BlERLET . AFHEDKR— FIFIRTHRE v Z3ARELFEL,

Bottom &

9 6-2 FHEiR— K/$%—2p

6-3ICEHMBIL =M ILRTY VI BKBIERLET . KFFETEIABREDTAE (8 v FHRE V8N
FTYRELMRK) ZEALEL,

AZRaSILAT) Y DOHRBAALNRTY Y

B 6-3 FHli L= 1 ILR T VT RRH
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HEEES v FEETHA VHAE

6.2
6.2.1

RETINSA—R L
R YA X

X

P[ANY

EXEH

% 6-4 [ZRE2 Y4 X

M D EREFRERLET

& 6-4 ARG 4o XFHlOEARTHR

Tk Bif &%

AANRTYTDR Y FEHYA X Ra oA 8. 12, 16. 20 mm

2)

2y FRE ORI 10 mm

A4 ILRTY) UTRE 0.6 mm

AANRTY TRy FELHARRRE 0.6 mm DIOHEDH
O LRTY)VTDBERE 15.5 mm

ZRE EWR—F—N\—L A NRIERR—H—) 12.0 mm

F—nN—L A RRIE 2.0 mm 7oV ILEM
HiR—8 EXAR—H— 5.0 mm

6-4[CRB2 YA X

AHMEDERANE—VFERLET,

SOSINIOOIE OO I IO NNIIS
IR
SRR R
KRR
9%

N
o
55
35

oot tetetetatateteteteted

SRS E LKL

SOOI IRASESLLDE
XSRS
0 0.0

s
i
C‘Q'Q ‘:
R
RRLL
%>
:
1%

1% %% %% )
LS

R
<
<
%
o
X

,,
o
9%
g
oo
:

%%

o>

B3
RS

DX
[fetele

>

o
<

SO0 KSR RIS KRR IAS
K 030588
hoe%e

X
199
908
s
AR
0,0, 0.0.0
0% %e%ed
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