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1.1 SkEE
HaRERRIEES LA 1-2.

Preparing for
adjustment

v
Measuring

parasitic
capacitance

vV

Adjusting
the offset

AV

Measuring
sensitivity

(while not touched)

A4

Measuring
sensitivity
{while touched)

AV

Result of
the tuning

[ Automatic Tuning Processing X

QE is beginning the tuning process.
During the tuning process, please do not touch the sensors on the target board
until instructed by the QE Tuning Program.

=

I8 Automatic Tuning Processing X

QE is measuring the parasitic capacitance for all touch sensors.
During this measurement process, please do not touch the sensors on the target
board.

I8 Automatic Tuning Processing X
QE is adjusting offset values for each sensor.(config01)
During the adjustment process, please do not touch the sensors on the target
board.

Button00, TS00 35329

B8 Automatic Tuning Processing X

QE is now starting sensitivity measurement for each of the touch sensors when not
touched.(config01)
During this step, please do not touch the sensors on the target board.

I8 Automatic Tuning Processing ®

QE will now measure touch sensitivity for (Button00, TS00 @ config01).

In this step please use maximum touch pressure on the sensor with a metal
conductor. Press any key on the PC keyboard to accept the sensitivity
measurement.

Button00, TS00 @ config01: 15265

B Automatic Tuning Processing x

The automatic tuning process is now complete. If overflow or warning/errors are
indicated, those sensors can be retried. If there are continued overflows or
warning/errors, please consult the Renesas application notes for Capacitive Touch
for guidance.

Select the target Method  Kind ~ Name Touch Sensor  Threshold  Overflow  Warning / Emor
configdl  Button Button00 TS00 65535

Retry | | Continue the Tuning Process

1-2. QE for Capacitive Touch B EiEEE R IE

Bl R T e T U R A 5 SR ) R R IR s B EE S M. 5B Touch OFF I [ Lz, AR U
BEURICENEE . JENRYE i B MR HAME R B . P85 I1E Touch ON/OFF RS F HIH
A BCEMBIRES, IR RS R BPR.
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@ | EF | B bR s UNERY TRELIE S G
@ | B | i B bR A HE R g B e S N HARKR -
Q) | 88 | 1 EAERE NS | SR A B E R B S A S S AR AR L
@) | o3 | msHocrt MR HT A TR SHEL, il SEoct.

Wi “AERSECocHT , BRI R ge_gen U Ye . F 1-3 8 H TR TR SR . B T oA
J&, i gmiE (Build) BiiEIRX (Debug) AJ LARHINH R G IS BRE AT -

jul

*1-3 Bl “ERESHH” wHRIE

X4 i
ge touch config.c YO TRAEREEE (7)) FMSELE.

FARE S QE for Capacitive Touch 1) “Help” T
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1.3 SH LI

r JRE AR R R TR S A TR A A A R SRS ki A AR AT

SRS 2.3 ARG IR (B 2-10)

Cap Touch LAE#ifE (QE) 1EZ MK 1-4. @it “2. Tuning Touch Sensors” #EATf%E, £ “Start

Tuning” T2 “Advanced mode” EJJA] FF-44 i 2 %

\E‘ ) preparation Tuning Coding Monitoring
1.Preparation hd @ Note on Use
hl ~

() Select a Project

(¥) Prepare a Configuration ) :
~ P g you do not need to tune using serial

2.Tuning Touch Sensors ~w | connection.
Start Tuning (Emulator)
Start Tuning (Serial) Start Tuning
Qutput Parameter Files QE will automatically perform tuning
3.Coding - | processing for each touch sensor. _
Connect your target board and PC via an
Implement Program emulator:
4.Monitoring -
Start Monitoring (Emulator) To Start Tuning

Start Monitoring (Serial) Fallow instructions in the dialog.

| Start Tuning |

If you are tuning using emulator connection,

EAdvanced mode

1-4 @it “Advanced Mode” #H{TiF%E

FFiE"Advanced Mode (g "R S, KK 1-5 Fros i O, i ar e A~ S50 AT R
B, RTERLENZSEUE, % FE 15 EEMES T “Start the Tuning Process” 24 BRI AT 451

.

g Automatic Tuning Processing X
Select setting values for each method / touch interface.
1. If you will set these values inadvertently or without clear understanding, it could lead to poor tuning results.
Method  Capacitance Type  Shield Pin  Target Value of Offset Tuning  Measured Current Range  Non-Measured Channel Qutput Select  Transmit Pin Power
configdl  Self Capacitance  Mone Auto Auto Auto Auto
Multi-Clock Measuring ~ Multiplier Rate 1 Multiplier Rate 2 Multiplier Rate 3 Automatic Correction (Hardware)  Judgement Type
System 3 Frequencies 64 55 73 Enable Default
Method  Kind Name Touch Sensor  Mumber of Measurements / Number of Time  Measurement Frequency
configdl Button(self) Button00 TS08 Auto Auto
Start the Tuning Process
Ll CTSU2SL Hyff
5 13 ITHERS e
1-5 “Advanced Mode” EE % O
N e N N =] = v s B4 e H- - »”
AT BRI S B R mR. B2 “2.3 mAMBEREGEIRE” (K 2-D .
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PR T NG, % T Kl 1-6 s “To Output Parameter Files” SZHL RN “Output
Parameter Files” , Bl AJ7E 5 ST Hh S R 5 J5 1) 2 0 25

\E‘ ) Preparation Tuning Coding Monitoring

1.Preparation h @ To Output Parameter Files
(@ Select a Project -

— Output parameter files from a tuning result.
() Prepare a Configuration

2.Tuning Touch Sensors - Output Parameter Files

() start Tuning (Emulator) O Specify an output folder

() Start Tuning (Seriall OUse an external trigger
Output Parameter Files UJUse diagnostic code

3.Coding - Use API compatilibity mode
Implement Program The result of tuning is output as a

4.Monitoring - parameter file and can be read by touch

Start Monitori Emulat middleware.

a onitoring (Emulator) Please make sure to output the file
Start Monitoring (Serial) when tuning is performed and when the

touch interface configuration is changed.

1-6 S H
s “Output File” RS- tH £ “ge_gen” STk,
# 1-4 %% 785 “Output Parameter Files” F4H % i i) &5 ST F5R
% 1-4 @3 “Output Parameter Files” 3&$RiH A0 &R SR B FR

B FR AR
ge_touch_define.h i 5 e TR ASE FH ) 25 5 XA
ge_touch config.h MA TR H include S
ge_touch_config.c FRRAFSBLE (O5iE) SEE RS

BRSO S, AT RUEE Build/Debug SRk I E 5 1 S8 12T L.

IR IR SR B EAT IR BORAE B THM B AR O0 T REAT e, AT RE S EUR AR TR
MBEHEAT ST VAl R AT IR
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2.3 A AR R AR Xy B R
R2-1H 5| 1Al fE “ i sl e S A UL A i 35 S A IR TR R

* 2-1 EAMBARSRNRE

¥ & CTSU2SL | CTSU2 CTSU1 FRERER
Number of e T BN K, R (]
Measurements/ R v v v AT DLiE i S AR ROk AR
Number of Time F1E.
Target value of P wEWEERNERE (A2
Offset Tuning R v v v Et%) , LUME Touch OFF IR (il
BN A PME. 24 R E) AR
i 7 B I N SR
Measurement PeE T B R A% SR DK Bl B % i )
frequency R v v v it . SSRGS, REE
ERGE, (H R AT AR AR,
SRR ZE
Measured Current e WE VDC HIHIREE 1, e
Range R E TUAS ) IR FL R R T A PR
& (CCO) MM Ial 1)
v v B LR . W & B e
& E N “Low-current
output” , [A>4 Touch ON K
CCO fNHHR N, Mg
In R .
Non-Measured e 75 101 16 TS ST IS AR, X L7
Channel Output T {0 iy T A A i
Select v v Fo
TS Y A PRI g, AT LRA
0 I 7
Multi-Clock g 7 41151 W EBAEZ M T 2 IR A
Measuring/Multiplier T 1) 2 AR 1 A5 3 &R
Rate v v #. Multi-Clock Measuring FJ LAl &
ZAME RIS KB kAR, DLk
o [ 30 e 7
Transmit Terminal RIE i F 155 3 .25 5 B A 5 BT
Power wHE v v v B, 3R A R G 1) 1/O
LY .
A B B, AERE .
Automatic Correction | /b i e FEE TS H CTSU A Ak 3 IF
(Hardware) 1L 3h#E v T, LA BN T AR
MR TR R, A BT PR FE.
S
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3 BSHEE

31  MEXRE/MERTE
I “Number of Measurements/Number of Time” RJ LA B $AT — X il s ksr il 75 22 1 5 SRR 78 Ji0
U R B U A I I S R S R =k, AT AR S ST, MR R .
{E B T SB[t S AR R B, DRI 55 AR FH P (RS AT RS . Ak, Sl R UK AR AR A
i, i B R ROk R R B ARE, DRIEEE . A O E A HAE R, ES 932 WA

BHWE .

VE: {E5{H % Touch ON/OFF i ) 2548 .

P 3-1 &£ AN [ & T A9 B I 6] 5 Touch ON/OFF I (1 & AEL A0t L & o

Measurement Count=1

R TG AT

CountValue

A period of pulse output

Annnnnnna

Time

A period of pulse output

A period of pulse output

3-1 j#id QE for Capacitive Touch F5f1ii% CapTouch &#

R 315 1 IMETIIERINE .

7 3-1 BRI E R

25

WEFE RRERSKPHE) | WERE " WERTR [Ws]
CTSU1 4 MHz 8
(PLA RX130) 2 MHz 4 596
1 MHz 2
0.5 MHz 1
CTSU2/CTSU2SL "
(L RX140 J9#1) ) 8 128
T
R30AN0428CJ0200 fiA< 2.00 Page 12 of 41
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1A RMERE (SNUMD) KITEAE R, 152 & ARG RS- F 0, CTSU2/CTSU2SL fER
NI B TR A 2 A 8.

2. B A I TE]

T s S A IS 1) AR B ) 2 DR YR BT . CTSUL. CTSU2/CTSU2SL 5 5 &8 43 st 1] A1 H: it 8] £
HEARW TR,

® CTSUL (B RX130 1)
RESHRTE [us] = 34 x (UAEREESIRENRHINER)
MERTIE] [ps] = 263 x (IMEREIRIRFNPTOPIRZER) x CUERED
2 3-2 7 RX130 fii I 1 275 3G CTSUL F930] £ Ao 1) R i S5 5 i i) ) i 2R 7 451

= 3-2 RX130 £ B &5 BT R0E E F 15018 Fni £ B 8]

1% IR IWBN Bk bR RS F 2 E R [A] W E A Bt (R SE R (al+J
[MHz] [usl [us] BFE]) [us]
4 8 8.5 526 534.5
2 4 17 526 543
2 34 526 560
0.5 1 68 526 594

7E: AL CTSUPRRTIO. CTSUPRMODE MNHEFF(H . AN MU E. ARFEMER, ESH%
FHL 25 Ml A R 2% AR R0

® CTSU2/CTSU2SL (L RX140 1)
T EE3AiE) [us] = 64 x 3 (3 SRFRNE)
MEATE [us] = (16 x CUEXRE) x 3 (IFRFME) )
# 3-3 vy RX140 {#i /il 4 %577 2\ CTSU2/CTSU2SL (13l e ik ) AN A s 25 A ek 1) 1) S LR 451
% 3-3 RX140 A B A A RN ES A EIFNERE (3 3iZNE)

Fa e AR 8] T BB 8] Bt (582 AR [a]+ 30 & ] )
[usl [usl [usl

192 [64 x 3] 384 [128 x 3] 576 [384 + 192]

TEKH

8
[(STCLK J& }H* 8)* 8]
FER: STCLK AN SN A S H i eh. 38 AHEREE 0.5MHz (2us) .

A5t P AS [ L 2 i A R R ) A R S8 A A TR AT B ) PR AR IS b T St o 336 25 B AT NE PR R 2 ik A%
JEARASE T M B LAR STAS

RX Family QE CTSU Module Using Firmware Integration Technology Rev.2.20 (renesas.com)

R30AN0428CJ0200 fkAs 2.00 Page 13 of 41
2023.12.25 RENESAS



https://www.renesas.com/us/en/document/apn/rx-family-qe-ctsu-module-using-firmware-integration-technology

N R e A QE for Capacitive Touch Advance Mode (BRIER) S¥I&EIErE

P 3-2 Syt Y i B 380 BB 0 0 1) B30t 14 5 1

g_..__.—.. S >
Select setting values for each method / touch interface.

5, If you will set these values inadvertently or without clear understanding, it could lead to poor tuning results.

Method  Capacitance Type Shield Terminal ~ Target Value of Offset Tuning  Transmit Terminal Power
configdl Self-Capacitance method Mone Auto v Auto v

Method  Kind Name Touch Sensorf  Mumber of Measurements / Number of Time  Measurement Frequency

configdl Button(self) Button00 TS0B Auto v futo v

Start the Tuning Process

~(mu1-!:-L.uN—A

y

CTSU1

@ Automatic Tuning Processin x
Select setting values for each method / touch interface.

&, If you will set these values inadvertently or without clear understanding, it could lead to poor tuning results.

Method  Capacitance Type  Shield Pin  Target Value of Offset Tuning  Measured Current Range  Mon-Measured Channel Qutput Select  Transmit Pin Power
configdl  Self Capacitance  Mone Auto v Auto v Auto v Auto v

Multi-Clock Measuring  Multiplier Rate 1 Multiplier Rate 2 Multiplier Rate 3 Judgement Type

System 3 Frequencies 64 55 73 Default
N\
\
Method  Kind Name Touch Sens: Number of Measurements / Mumber of Time easurement Frequency
configdl Button(self) ButtonoD TS11 Auts v Auto v

| Auto
(STCLK cycle™ 8) ™1
(STCLK cycle™8) ~ 2
Start the Tuning Process (STCLK cycle™ &)~ 3
(STCLK cycle™ 8) " 4
(STCLK cycle* &) * 5

(STCLK cycle * 8) * & Help

STCLK cycle*8) * 7

CTSu2

B uometic T - X
Select setting values for each method / touch interface.

1, If you will set these values inadvertently or without clear understanding, it could lead to poor tuning results.

Method  Capacitance Type  Shield Pin  Target Value of Offset Tuning  Measured Current Range  Mon-Measured Channel Qutput Select  Transmit Pin Power
configll Self Capacitance  Mone Auto v Auto v Auto v Auto v

Multi-Clock Measuring  Multiplier Rate 1 Multiplier Rate 2 Multiplier Rate 3 Automatic Correction (Hardware)  Judgement Type

System 3 Frequencies v 54 55 v 73 w Enable w Default w
y - N

Method  Kind Name Touch Sensoff  Mumber of Measurements / Number of Time §Measurement Frequency

configdl Button(self) Button0D TS08 Auto v JAuto v

(STCLK cycle * 8) * 1
(STCLK cycle*8)* 2
Start the Tuning Process (STCLK cycle *8)* 3
(STCLK cycle *8) * 4
(STCLK cycle *8) * 5

(STCLK cycle &) "6 Help
\GTCLK cycle 5)* 7 -/

CTSU2SL

3-2 E A SRR BN E X/ ELR BT R '
WEEE, WEE -1 EE x#E] ge_touch_config.c 7 “snum” 1, 41, 4 RX140 7E “PWEIX
BN TRIRED ke T “ (STCLK Cycle*8) *8” , MW E N “snum =0x07" .
const ctsu_element_cfg_t g_qge_ctsu_element_cfg_config01[] =

{

R30AN0428CJ0200 hEA 2.00 Page 14 of 41
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{ .ssdiv = CTSU_SSDIV_4000, .so = 0x12B, .snum = 0x07, .sdpa = 0x07 },

I8

TE: A IE SNUM [ITEAR{E S, 152 A L AR 2 fid 1A% SR B A T 0

3.1.1

REM

=RV

E /AN

KU Hxt R IS A E B =

%K 3-4 79 RX140 LA BEPEAili 5 GeAE I B KU T BOR A2 AR A I 45 2 A&l (S .

%= 34

=RV

BE/AN

HUBTE AR EE (S

CTSU2SL (f#FH RX140 B A LB RS
B2, WEME: Mz, WEBKTEHE: 40uA, 1 /M8 CFH5 %

B

_— iRy | Touch OFF | Touch ONRT | = ON/OFF 9 | Touch OFF Mg | Poerimi
vy | R RGP | P | it :
A B B - A P lh=y:apla]
8 37.5% 15388 17186 1798 17.8 576 ps
12 25% 15354 18279 2925 30.4 768 ps
15 20% 15339 19124 3785 36 912 ps

vE:  SEI{E A M QE for Capacitive Touch ] “CapTouch Status Chart (QE) View” $13k#31. EL(E
HiEZ 4 e2studio ) “Help”

I U R DSEINAE SE, (BRI, Al Re s T 20 S e R TR eI T 2
R . ERXMIGIT, 1% BT offset IR HARME ., 1A IE R, el & i i Ve Bl i
Ho TXLEHET DAEAT B )

SEAh, BN E R R T2 CTSU FEAR IS AT IR AR B 2 Dh o RARYEH 7 2R IGHIMG,  4xii
ARCIERERLE: 3k RV € &

R30AN0428CJ0200 fix4As 2.00
2023.12.25

RENESAS

Page 15 of 41



P A 15 R R R 2R

QE for Capacitive Touch Advance Mode (SRER) SHIEEIERE

3.1.2

EFAEESONE X #ETEEE Offset Tunning Ry EE {4

LB RO A AR, ARG TR A A7 48220 OXOFFFF, Il Ef 5T 65535. 4 1 Bk, 46
FUHATIME . ARMEE, ESIREK 3-2 K E % H .

2 3-5 M 3-3 9905 TR 7 CTSUL Ff) RX130 [ “il-& v %5/ & sk 18] i B4

% 3-5 RX130 89 “MEiHFHASMEETE” FENEE (FEiLE)

CTSU1 (RX130)

B4 45, POLKB: 32MHz, #5i%: 2MHz, Offset Tunning H#RfE: 37.5%, 1 kég
WEXRE SR [ns] JERE [ns] Bt (ReSfnE+y | WEE Rk
PEEED [ sl B)

1 17 131.5 148.5 3840
2 17 263 280 7680
3 17 394.5 4115 11520
4 17 526 543 15360
5 17 657.5 674.5 19200
6 17 789 806 23040

CTSU1 RX130 Target value for offset tuning : 37.5%
34560

30720

26880

I value)

T 23040
19200

15360

ured value(Theoret

11520

7680

Meas:

3840

0 ! ? : 4 . & ’ 8 ® . Y PRMODE Al PRRATIO

3-3 RX130 BN R #U/BTEDR B ROMEE GRigED

filtan, eI 5 207 A E N E] 8 1k, Il Touch OFf I RN EAE £ 30720, 3 mil & /£ nT
HE2> 2 Touch ON S1 AW &t t o o200 R (i B I HE HARME, (0 EEAE Rz H IR & 4 (CCO)
R R 45 4t 2RV E RS PEVE RN

R30AN0428CJ0200 fxAs 2.00
2023.12.25
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N R e A QE for Capacitive Touch Advance Mode (SRIER) S#IEBIER

2 3-6 FIIE 3-4 itk TR 7 CTSU2/CTSU2SL ff) RX140 {1 “IM& i 5/ &k a7 (i -4
% 3-6 RX140 89 “MEHEASMEETE” FENEE FEiLE)

CTSU2/CTSU2SL (RX140)

B#75 3, PCLKB: 32MHz, #iZ: 2MHz, Offset Tunning B#F{H: 37.5% 1 4-F%ég

WEXRE SR [ns] JERE [ns] Bt (ReSfnE+ | WEE Rk

PEEED [ sl B)

11 (sTeLk @HA* 8) * 1) 192 48 240 1920

2[ (STCLK BH*8) *2] 192 96 288 3840

3 [ (STCLK fEHR*8) * 3] 192 144 336 5760

8 (STCLK BB~ 8) * 8] 192 384 576 15360

16 (sTcLk Egp8) * 192 768 960 30720
16]

0 2 4 6 2 10 12 14 16

Measurement Count

3-4 RX140 MR #UeTEDRECEOMEE GRigE)

i, e B A 77 AR O nE) 16 7k, W) Touch OFF I (1l & E 297 30720, 1 il & ¥k %5
FHE 2 32 Touch ON AN & s Y o A 200 B 0 B R B H AR E, (8 DN S AR AE A IR A
(CCO) 1 R Ayt 2 PERFVEVE L Y

R30AN0428CJ0200 fkAs 2.00 Page 17 of 41
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N R e A QE for Capacitive Touch Advance Mode (BRIER) S¥I&EIErE

32 IREEEBMRE

7£ “Target value of Offset Tuning” =i %845 F method 11 B HLIR B E, i Touch OFF A )3 5 F ik
N EARME . IR A AR AR Ak ELDN R B, B R AR RS EOK B A IR B i AR A ) =
R EFMAR, S#THIRE. GREMELR, ES RO SO “2.2.2 Measurement Range”

Capacitive Sensor Microcontrollers CTSU Capacitive Touch Introduction Guide (renesas.com)

& 3-5 4 RX130 1 EH 2577 A i B R AR . AR s e — N 16 i 571708, N0
~ 65535, {HIESZRREA S, DOE RN EEE (R LR 100% S5 /N T & .
CTSU B 1 a8 B R B 27 A o, vl e o 1) 8 s 18 L VA 1) RS/ DN e i) 2 A B 2 A D e

Sensor Counter (16bit)

Out of measurement range

(100%) F==---=---------------------oooo-oooo---
- ~
~
parasitic o
capacitance S o
~
(37.5%) f--------1-- SR ---------
~
~
Target Value Offset cu rrint RN
~
T Ay s 5

3-5 BRA R TH Offset-tuning 372

R 3THIH T BN E B HARE . A RBONRIE RS, ES R 3-1 1 “BOARIIEXE” .

& 3-7 BMFETHEIA “Offset-tunning BFFE” BIIEE

B B ARG
CTSU1 15360 (37.5%) 10240 (25%) -
CTSU2/CTSU2SL* 15360 (37.5%) 10240 (25%) 6144 (15%)

T SEBRIERT, = AMERI0 5 SR P AR H B S I A5 R 2 A (128 + 128 =256 ps) /& i
AL WE RN, DR T WEMR RN (128 x2=256 us) JdHATllE, A5
FH R B2 R 5 SR AT s R

R30AN0428CJ0200 hEA 2.00 Page 18 of 41
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P A 15 R R R 2R

QE for Capacitive Touch Advance Mode (SRER) SHIEEIERE

7 3-8 4 CTSUL () & 1 % H bR E 3T W E 2 )5 HIE .
% 3-8 CTSUL MR EB AR BirMEREGHE

B A% B FE HAnE
25.0% 10240
30.0% 12288
35.0% 14336
37.5% 15360
40.0% 16384
45.0% 18432
50.0% 20480
 3-9 2y CTSU2/CTSU2SL 1w & A% B br S TR B 2 J5 1A -
F< 3-9 CTSU2/CTSU2SL MR E AR BfrERERHIE
P B TR H A E H pr{E*
10.0% 4096
15.0% 6144
20.0% 8192
25.0% 10240
30.0% 12288
35.0% 14336
37.5% 15360
40.0% 16384
45.0% 18432
50.0% 20480

TE: A=A AR BN AR AT TR AR

R30AN0428CJ0200 fxAs 2.00

2023.12.25

RENESAS
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P A 15 R R R 2R

QE for Capacitive Touch Advance Mode (HR&ER) SHIL B

K 3-6 MMt H E i E “Target Value of Offset tuning” ) 741 .

Select setting values for each method / touch interface.

5, If you will set these values inadvertently or without clear understanding, it could lead to poor tuning results.

Method  Capacitance Type Shield Terminal

configdl Self-Capacitance method MNone v
Method  Kind Mame Touch Sensor N rof Time Measurement Frequency
configdl Button(self) Button00 TS08 A Auto

Start the Tuning Process

Cancel

Help

CTSU1

B 2o T
Select setting values for each method / touch interface.
with

L If you will set these values inadvertently hout clear understanding, it could lead to poor tuning results,

Methed  Capacitance Type  Shield Pin Measured Current Range

Auto

Mon-Measured Channel Qutput Select  Transmit Pin Power

configdl Self Capacitance  None v Auto v Auto v

Multi-Clock Measuring  Multipf ultiplier Rate 3 Judgement Type

System 3 Frequencies &4 Default
Methed  Kind Name Tous ents / Mumber of Time ~ Measurement Frequency
configdl Button(self) Button00 TS19 Auto

Start the Tuning Process

Select setting values for each method / touch interface.
4. If you will set these values inadvertently or without clear understanding, it could lead ta poor tuning results.
Methed  Capacitance Type  Shield Pin f Target Value of Offset Tuningy Measured Current Range  Non-Measured Channel Qutput Select  Transmit Pin Power
configdl  Self Capacitance  None Auto v Aute v Auto v
Multi-Clock Measuring  Multipl 15.0% ultiplier Rate 3 Automatic Correction (Hardware)  Judgement Type
%
System 3 Frequencies 64 sgg Enable Default
30.0%
. 35.0% y
Methed  Kind MName Toudd 37 cor ents / Mumber of Time  Measurement Frequency
configdl Button(self) Button00D TSol 40.0% Auto
Start the Tuning Process

CTSU2SL

3-6 % & “Target Value of Offset tuning”

XL E 22 IR RAE ge_touch_config.c 1. DL &AM RX130 I B A/ HAK) HAMER . AEILE

HEIE.

#if (CTSU_TARGET_VALUE_CONFIG_SUPPORT ==1)
.tuning_self_target_value = 15360,
.tuning_mutual_target_value = 10240,

#endif

R30AN0428CJ0200 fxAs 2.00

2023.12.25 RENESAS

Page 20 of 41




N R e A QE for Capacitive Touch Advance Mode (SRIER) S#IEBIER

3.2.1  Offset tunning BHrERNEX TN EEF N
HAT CTSU2/CTSU2SL w5z I K. DN fERE A TN S R Ak, n R & e s BB B E
PRI, U SR th 2 i

JEAE = (Offset Tunning B ##E [%6] x 40960*) /100 x (JUERB/ER NI EXRED

VE: 40960 &7 Offset Tunning H FR{E A 100%H [H{E .

% 3-10 F1E 3-7 ffizs, CTSU2/CTSU2SL S48l & Yk s, %t Offset Tunning H FR{E AT 15 B I X6t
N2 Touch Off B Al &AH (BRMED

7 3-10 WERHKEARZFERRAE RNEE GEigE)

NTITEEN >
Offset Tunning HFME H pnE* ‘Touc‘h ot NE&@HE{E (jﬂﬁ%‘ﬁ) *

TEXRE: 8 (BRA) WERH: 16
10.0% 4096 4096 8192
15.0% 6144 6144 12288
20.0% 8192 8192 16384
25.0% 10240 10240 20480
30.0% 12288 12288 24576
35.0% 14336 14336 28672
37.5% 15360 15360 30720
40.0% 16384 16384 32768
45.0% 18432 18432 36864
50.0% 20480 20480 40960

TE: AR LR AP A BRI S Z J5 R .

40960
36864
32768
28672
24576

20480
16384
12288

8192

4096

0
15.0% 20.0% 25.0% 30.0% 35.0% 40.0% 45.0% 50.0%

Target value for offset tuning

Measured value(Theoretical value)

—&— Measurement Count: 8 Measurement Count : 16

3-7 WM E X BE X R A “Target Value of Offset tuning” BN & (GEip(E)

R30AN0428CJ0200 hEA 2.00 Page 21 of 41
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S 1% B ER Tl 25 QE for Capacitive Touch Advance Mode (SRIER) S#IEBIER

N—

B4 Offset Tunning H ARfE T e S BCNEER . B8 HAMEMN R FR, NAERS ) 18
AT IS TR A e K A A IR AS™ 1 I B 7E FUIR IR S 248 (CCOD i th AR A 1) R Vi
Wo GIJCTRREASE G W2 R 3-7 K fh B ST IAT ) H A (A0 00 2 I (] B A 7R 1K) H AR R
A0 SRS SO R R S TUME AR, W2 IREE 3-10 W E W B I HE HinfE. tRMEM KT H
PRAE,  DUSERE (i B R B HARME SO T ERME: 2RSS/ T HARE, 0 RCRE B3R % H bR e
NETERME. 2 A A RN B AR O, A0 ORI 2 (i B R B R T BOE K H AR
H, WEHE,

T AR Rl AR A T B K A RS (1 dn g g Btk b 7 /K S5 WA 1
) .

R30AN0428CJ0200 hEA 2.00 Page 22 of 41
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N R e A QE for Capacitive Touch Advance Mode (SRIER) S#IEBIER

33  MEmE

“Measurement frequency CIEANZE) 7 (fRIEKIRIKBHNKTIZR) HHi B T H Bl AL s 11 2
Bite DB ME, REUZBE, HEURFERBER, WBBLERZE. CTSU M TS i1t
fRIRAR Bk al, JEAFE R R TPIE RS . ARIEAER, SR,

Capacitive Sensor Microcontrollers CTSU Capacitive Touch Introduction Guide (renesas.com)

H R B, i A A A A A I I F LR D AR B AR . BeAh, DR AR 2 DT B b
MAFETAR . ARG R, 1§ A B MEAL R LT & 3-8 Jy CTSUL il H 3l
VAEE A 1) RX130 (137 A L 5 L FH 5 I B A 2 2 TR 1 5k S o 01 1]

o~ 10] 12 15] 18] 22 27] 33[ 3] 47] 6] e8] s2[ 100 150] 200[ 220 240[ 270] 300] 330] 360] 390] 430] 470] 510[ 560] 620] 680] 750] 820 910[ 1000

4MHz

12
15
18
22
27
33
39
2
47
51
56
62
68
75 0.5MHz
82
91

100

1MHz

3-8 RX130 (3ZUgHR 1.6V) HIFEHER/HEESNEHMEFXR

K 3-9 5 CTSU2/CTSU2SL i@t [ Zh %% 4% B ) RX140 (127 4 FL 25/ F BH -5 0 & 451 22 2 ] ) 5 211
K.

pP~0[ 10] 12] 15[ 18] 22[ 27 33] 39 47] 56| e8] 82| 100[ 150] 200] 220[ 240] 270] 300] 330] 360] 390] 430] 470[ 510] 560] 620 680] 750] s20] 910] 1000

4MHz

56 1MHz

& 0.5MHz

3-9 RX140 (#YXEER 1.5V) MFEBRRF/FEESNEMENXR
AR, WE M EMRE . R A A AR I E A R O R E, WA TS i1
oy AR AR IK Bk RNy, SECIE IR b e i, HOrTRE I &R 22 . H BB STEA R AN & iR
ZERTHE T W B R I A
A, CTSU2/CTSU2SL ff] “Measurement frequency” 115 & FATZE 4 i o8 N 22 Il B b ) 28 1 A
iR, KT 23RN E T, ESR “3.6 ZHENIRE/MEE A5 .

R30AN0428CJ0200 hEA 2.00 Page 23 of 41
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S R Wi 25 QE for Capacitive Touch Advance Mode (ERIER) S

g

Eigr

Kl 3-10 fd FH s s B B A5 (Measurement Frequency) [ 5] »

@ fvomanc
Select setting values for each method / touch interface.

L If you will set these values inadvertently or without clear understanding, it could lead to poor tuning results,

Method ~ Capacitance Type Shield Terminal =~ Target Value of Offset Tuning  Transmit Terminal Power
configll  Self-Capacitance method None Auto v Auto v
Methed  Kind Name Touch Sensor  Mumber of Measurements / Number of Time easurement Frequency

configdl Button(self) Buttonoo TS08 Auto v JAuto v
e — -
Operating clock divided by 2
Operating clock divided by 4
Start the Tuning Process Operating clock divided by &
Operating clock divided by 8
Operating clock divided by 10
Operating clock divided by 12 J Jelp
erating clock divided by 14

CTSU1

& fuomaicT
Select setting values for each method / touch interface.

L IFyou will set these values inadvertently or without clear understanding, it could lead to poer tuning results.

Method  Capacitance Type  Shield Pin  Target Value of Offset Tuning  Measured Current Range  Non-Measured Channel Qutput Select  Transmit Pin Power
configdl Self Capacitance  None Auto v Auto v Auto v Auto v

Multi-Clock Measuring  Multiplier Rate 1 Multiplier Rate2  Multiplier Rate 3 Judgement Type

System 3 Frequencies 64 55 7 Default
Method  Kind Name Touch Senser  Number of Measurements / Number of Tim, easurement FI’E\]UEm
configdl Button(self] Buttonoo TS11 Auto Auto “

SUCLK divided by 1

SUCLK divided by 2
Start the Tuning Process SUCLK divided by 3
SUCLK divided by 4
SUCLK divided by 5

SUCLK divided by 6 Help

SUCLK divided by 7
e e

CTSu2

[ Y—
Select setting values for each method / touch interface.

&, If you will set these values inadvertently or without clear understanding, it could lead to poor tuning results.

Method  Capacitance Type  Shield Pin  Target Value of Offset Tuning  Measured Current Range  Mon-Measured Channel Output Select  Transmit Pin Power
configol Self Capacitance  None Auto v Auto v Auto v Auto v

Multi-Clock Measuring  Multiplier Rate 1 Multiplier Rate 2 Multiplier Rate 2 Automatic Correction (Hardware)  Judgement Type

System 3 Frequencies v 54 55 v 73 v Enable v Default v
Method  Kind MName Touch Sensor  Number of Measurements / Number of Timeff  Measurement Frequency
configdl Button(self) Button0O TS0B Auto

SUCLK divided by 1

SUCLK divided by 2
Start the Tuning Process SUCLK divided by 3
SUCLK divided by 4
SUCLK divided by 5

SUCLK divided by 6 Help

SUCLK divided by 7

CTSU2SL

3-10 % & Measurement Frequency CGRIE5iZ)

2B E BRAE ge_touch_config.c i) “sdpa” . filf, 2fEA RX140 RAMBIEALE RGN, AR

ERERE T “SUCLK K 8 43045” , MI¥E N “sdpa=0x07" .

& ctsu_element_cfg_t g_qge_ctsu_element_cfg_config01[] =

—~

{ .ssdiv = CTSU_SSDIV_4000, .so=0x12B, .snum =0x07, .sdpa=0x07},
h

TE: A% SDPA A5 2, THZ DA NI H 2 il A% S AR B R0

R30AN0428CJ0200 KA 2.00 Page 24 of 41
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N R e A QE for Capacitive Touch Advance Mode (SRIER) S#IEBIER

3.3.1 M =50 X R UE B2
K 3-11  RX140 HL & i -5 22 40 o8 il s A 2 i 15 1 il Al Csieiggld o

< 3-11 MESRETRTRINEE (ST

CTSU2SL (RX140 HLZAfHHEPEL RS
BAE, WEXREH: 8 WEHFKEE: 40uA, O0ffset Tunning BARfE: 37.5% (35 %)
- TP ERcA(:N Touch Off i {7341
B Touch Oﬁiﬂ‘ﬁ‘]?i@ﬁ Touch On;TE’JJFi’ME (Touch OFf I f121) o
B-A A
4AMHz 15359 18914 3555 30.2
2MHz 15408 17217 1809 18.2
1MHz 15371 16306 935 14.2
0.5MHz 10882 11357 475 12.6

vE: S2EIE R QE for Capacitive Touch i CapTouch Status Chart (QE) View ThRESKTR . ARXEL(E
B, 152 e2studio i “Help” .

I EAREIINES, LA H 3 ONJOFF B2 AR . H = SR B i), fh 438 ON JY1A] m] g
SRAR N . ARAE A AL AR BORIN SR AT IR RO AR, AT RE 2 LR iR 22

B 3-11 S~ A7 AR LA EOK LU AT 8 TNt 1) CTSU W 7R i 8l o ot SRR sy 3 1) T FE AR 7 LS
], I H2F A ARSI MK, AT REoVE 78 70 #EAT 78 B . BRI P RE £ Y B R 2
FIt LA i s B N B A DA DL S A L 2

.
Sensor Va f(Hz) Vo /2 (Hz)

Drive Pulse | ] | | | | >t | | | | ot

g@ NN l\, AN

Block Input
Current “ Insufficient charge : i\ Sufficient charge
{ = Count value error = |deal count value
Measurement !
Time ' 4 times per measurement ' ' 2 times per measurement
=x1 count value result = 1/2 count value result

3-11 CTSU UEE

MY E N 0.5MHz i, AR 27 A A/, I touch OFF B (11~ S5 {f 1T Be A 2 15 B 7E v B 1 5% H A
ML, R E A s, VDC IR BFIR /N, JFHIRHE i B K iR AR/, PRIk
MEEBA BRI AARME. ERXMEOT, BN E R sl &R 0 3 e E.

UEAh, 25 &R TR RN 1B B 78 70 PRAE, Rl E R 1 E /T 4MHZ.

AR P BRI RS REAT 78 70 VAl JE AT TR 2

R30AN0428CJ0200 hEA 2.00 Page 25 of 41
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N R e A QE for Capacitive Touch Advance Mode (SRIER) S#IEBIER

3.3.2 anfa) s A S R AR EEE N E 50 %

H ST TR AN R AR M AR 22 IR O B B R AR . BLAR IR 2 I AT 2 2 A FL A MR
N 4 ANESR (AMHz. 2MHz. IMHz. 0.5MHz) 5, (H 354 B2 3 B il &4 R &
AR K. TEIXFME BT, AT DA e o s 5O B8 PR AR . [ 3-12 \oR T 7E RX130
(B CTSUL) i FH FELJE HiBH Ay 5600 i 234 25 5 SDPA Z Al % & .

Self-capacitance Damping resistor:5600

28 —s—Q0perating Clock: 32MHz

24 ~i—Operating Clock: 16MHz

~i-Operating Clock:8MHz

SDPA
5

Parasitic capacities[pF]

3-12 RX130 B AUEMFERR

XN 0.5MHZ I, I % A s 4 % A B 30pF, LAEIHEH (CTSUCLK) 4y 32MHz I, #%
£ SDPA A 11, WEMS i1 LL T AR5
M EAHZ = CTSUCLK / ( (SDPA+1) X 2)

M TAERED (CTSUCLK) A 32MHz, SDPA A 111, JEASIR4T,
MEHZ. 32[MHz]/ ( (11+1) X 2) =1.333MHz

7E RX130 ', T HBNA%RE, MR A% E S 526ps. HE, a5 A4 FH bt ey 2o =0 2 58 ol 4
K, NENE R A R AR . ARTEAE R, TES I 3.1 I U 1) L

F 3-13 Won 1Y TAEM Bh i BN 526ps oA, i TAER £ 32MHz I SDPA 5 & I H2 [a] 5%

CTSU1 Self-capacitance Damping resistor:56001 Operating Clock:32MHz

SDPA

Parasitic capacities(pF]

3-13 f£R RX130 (T{ERt§h 32MHz) BHEE 526us FHUMEATEIETE) SDPA Fuil £k 3

R30AN0428CJ0200 hEA 2.00 Page 26 of 41
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N R e A QE for Capacitive Touch Advance Mode (SRIER) S#IEBIER

B R TE] A, R RO P R AR, DA I R AR A R . AR PEERVERT RO, MR
Y BB AEE, 1ZWE AT REE E N 4/2/1/0.5MHz LAMP HARATR . Blln, oS TAER 80N 30MHz,
BT8R, BEMIAREREN 42MHz, fEXMIEN T, 4/2MHz 3 & VKT 3.75/1.875MHz.

# 3-14 WoR T4 TAEM Bhi BN 526ps oAy, fdFH TAER £ 32MHz I} SDPA 5 & IR & 2 [l 5%

CT5U2 Self-capacitance Damping resistor:5600

SDPA
E

o 10 0 30 40 50 &0 0 B0 80
Parasitic capacities[pF]

3-14 A RX140 NN SEBR S
AN 25pF IF, ¢ fE SDPA AN 9.
MA@ LR AR5
MEAZ = (SUCLK*/2) /| (SDPA+1)

##: SUCLK =STCLK[0.5MHz] X SUMULTI. f% STCLK I SUMULTI fi#40(5 5, &S 51~
FEL 5 i 5 8 (P R A4

Y SDPA g 9 Irf, 3 Al S it A Za i R .

TEARFR (X64) : (32[MHZ]/2) / (9+1) =1.6MHz
MEARFR (X55) : (27.5[MHz]/2) [ (9+1) =1.38MHz
TEARFR (X73) : (36.5[MHz]/2) / (9+1) =1.83MHz

AR P BRI AT 78 70 VAl JE AT TR 2

R30AN0428CJ0200 hEA 2.00 Page 27 of 41
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N R e A QE for Capacitive Touch Advance Mode (SRIER) S#IEBIER

34  NERGCHE
“Measured Current Range” &5t B R 7E CTSU2/CTSU2SL A %L. 7£ “Measured Current Range”
W, ORI AR E TS VDC SR AR F S i I R AR B Bk L R R G A (CCO) 1Y
LA 2 IA) (R R R AR AR B . % B BAIG Y “Measured Current Range” R & RABUE . X2 4 Touch ON
IS K] CCO # N FLIG . CTSU 8L A TS i1y A% J24 B Ik b 5100 2 7 /50 P P A SR ) 2
HH PN &
I=FCV

HAJR | 25 VDC $2 AL Hgi 11 AR B IR (DAC) AR R 12 (AT, FXEIE R, ES
B LR SCR4 e %) “2.2.1 Principles of Detection”

Capacitive Sensor Microcontrollers CTSU Capacitive Touch Introduction Guide (renesas.com)

5 CCO i Eb il i H it 1OUT Jiti on 3 N & VDC 38 Him A AR HR LA it 11, A VDC W B HLIF RE
71, WRYERE Eshif e B G L. Bl IR VE El S 80 VDC SR I i EL 11,

K] 3-15 JyE 2 “Measured Current Range” I il & &

Normal output (40uA)
“‘MA”IM" s

i\ | € vbC |

Ehops

=

{ Lurrent Mirror
W:l l < lour=11/4=xpA
TSCAP 12
r *—— { oftset DAC cco Sensor
I Counter
10nF I=I1412 . .
; l 12=1-11=1—dxpA
TSx sSwi ? 47
Ccf _io ®
ﬁj_(/ & Sensor Drive Pulse
sSwW2
icp l UL
i
E4

3-15 FRIEE®RR (40pA) FEGNEZE

#* 3-12 BoR TR E .
£ 3-12 “Measured Current Range” BIZVIAIZE

EEN HE
CTSU2/CTSU2SL 1B HL (40pA) KHA (80pA)

FRERIMESL, CTSU2/CTSU2SL i& AT L B AR (20pnA) BisHR (160pA) .
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N R e A QE for Capacitive Touch Advance Mode (BRIER) S¥I&EIErE

B 3-16 Eon T ik B “Measured Current Range” [ L1

B Avcomenic unin %
Select setting values for each method / touch interface.
5 If you will set these values inadvertently or without clear understandin g = ———""——— e
Method  Capacitance Type  Shield Pin  Target Value of Offset Tuning Measured Current Range  MNon-Megeured Channel Qutput Select  Transmit Pin Power
configll  Self Capacitance  None Auto v Auto v Auto v
Low-current output(20ud)
Multi-Clock Measuring  Multiplier Rate 1 Multiplier Rate 2 Normal cutput{40uA)
Syst 3F . ” 55 High-current output(80uA)
ystem 3 Frequencies bighecument outputE0u)

Methed  Kind Mame Touch Sensor  Mumber of Measurements / Number of Time  Measurement Frequency
configdl Button(self) Button00 TS11 Auto Auto
Start the Tuning Process
B8 fuioratic Turin % |
Select setting values for each method / touch interface.

L If you will set these values inadvertently or without clear understanding, ek =i "‘

Method  Capacitance Type  Shield Pin  Target Value of Offset Tuningll Measured Current Range  Mon-Megsured Channel Output Select  Transmit Pin Power

configdl  Self Capacitance  None Auto v Auto v

Low-current output{20uA)
Multi-Clock Measuring  Multiplier Rate 1 Multiplier Rate 2 Normal cutput{40uA) (Hardware) Judgement Type
System 3 Frequencies 54 55 High-current output{B0uA) Default
) P

Method  Kind Name Touch Sensor  Number of Measurements / Number of Time ~ Measurement Frequency

configdl Button(self) ButtonD0 TS08 Auto Auto

Start the Tuning Process

[ 3-16 “Measured Current Range” ” RUIRE

X6 E [ WLAE ge_touch _config.c W IEH HLUE (40pA) W FATs.

.atunel2= CTSU_ATUNE12_40UA,

TE: AR ATUN 2GR, 152 AR A il fR A s i E 0

R30AN0428CJ0200 KA 2.00 Page 29 of 41
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QE for Capacitive Touch Advance Mode (SRER) SHIEEIERE

3.4.1

1883 S 3 B R ST R X R U R 2

# 3-13 Tor 7 RX140 HA AL RGN, 248 T “Measured Current Range” ¥ & 5, MIE(H
) BE 2 kAR,

*® 3-13 WTEMERTCEEANERE (SSFD

CTSU2SL HLAFMEIEAL RSt (RX140)
B, JESNZE: MHz, JERE: 8, Offset Tunning HiRfH: 37.5% CFHy5 %)
R .
B Touch ORI | ok on I HF4ME B | (Touch Off Wpzgy | Touch Off AT TR
FHIE A B A FE A A
20pA 15363 18897 3534 34.2
40pA 15429 17214 1785 19.4
80pA 15372 16255 883 11
160pA 10834 11271 437 8.2

vE:  SI{EE R QE for Capacitive Touch 1) CapTouch Status Chart (QE) View IJREFRTE . ARXKEL(E
B, & e2studio [t “Help” -

22430045 FL R VU BB LA, T LA HY Touch 7E ON AT OFF I AHZE1R 2, B2 24 Hi 37t 6 BBl AR I
Touch ON Al Al e K ARt o MR AR A P /oK, 7E 78 70 Vil Offset Tunning [ 5:Ail kAT A%
BeAh,  fn A A B A RN E AR G K, ) Touch OFf I (#7348 AT BE AN 25 B 7 Offset Tunning
HFMEM T JERE T & AN, VDC #RUEM AR N, F HAREZS i AR s 1 R AR
AN, DRI EE A B B AME . RS, 15 NI R v sl B 2B E bRE .
DL 3-17 R, 4l S48 2MHz B, & e B IE S IR (40pA) RHLR (160pA) B,
S & A S 27 18.8pF [ HLARIN, VDC $2 MR H T &E 1) iR 11 Al B FR (DAC) #2114
Offset Tuning H AR E LR 12. HIR 12 HHEIL (DAC) #244L, HJ{E lout /£ CCO Hifish, 4 FAT
o

d CurrentRange : High current (160uA)

Measured Current Range : Normal current {40uA) Measure

12.5% 25.0% 37.5% 50.0%

Target value for offset tuning

—1 12 —s—Ilout

§es E
Y 5 E
B
14 25 9
) . - :
0

t through CCO[uA]
A

G
=

12.5%

— 1

37.5%
Target value for offset tuning

25.0%

12 =s=—lout =e=Targetvalue forlout

50.0%

ough CCO[uA]

rrent thre

4/ CCO H1¥) lout

o QUHAEE] H bifE

3-17 % Target Offset Tuning {&#1 Measured Current Range J5RIEE R 1E
Jitid CCO HIHILN 1.25~10pA, i & 1% HFR{E 7Y 100%I L 10pA.

B IER B (40pA) B, 11= 27 15pA, 24K HARN 37.5%0F, 12=2741pA. 4 CCO M
L 1OUT M BR LA, HL 11 i VDC $2 T, I8 IOUT =11/ 4 = 3.75pA.

MEA R (160pA) B, 11=2956pA, 4fmE % HFRN 37.5%0, 12=0uA. HTHZ CCO
I IOUT MRS L e, W 11 Bl VDC $&4, Ktk IOUT = 11/16 £1°4 3.5pA.
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I AR A A AR NN A SO O, R s AL FL S B R B RN, I ERAERE AR H
PRAH

VETE 58 A PPAL FH P BT A5 (R0 00AR (0 it b, 38 8 el 38 V0 FRL R {5 U B 1 H A

35 E| =g CACE Tfanprize
“Non-Measured Channel Output Select” (¥ B & R £ CTSU2/CTSU2SL (& HL T A 25
“Non-Measured Channel Output Select” JHEFh 77721 B 1 I 58 1A 18] I &~ DA AN A SR & o5~ 1 Ak
P I E 2 AL PR AR BT AT LA S o G UCREOR IR TS i1~ BB D GPIO iGH H A AT I
AN R T BRI ERRENE, [ B ] A5 P A U I A AR F S RGN, K I T i B A AR
Jok i e RO U 5 B TR S A% S SR S ok e [0 AL 1 B A = B I B

# 3-14 4 “Non-Measured Channel Output Select” FJZRINIZE .

% 3-14 “Non-Measured Channel Output Select” RIERAIRE

EE-F:N AT EXI)T

" " B Th % S A S
CTSU2/CTSU2SL | {&#iH: GPIO &% GPIO T 6 e

K 3-19 Son b AL G B A ) TS S I E R, Wik 3-18, T H Rl XT TS ¥ 77E config0l
TEIAE AT AR E R, RUENE TS00 B, 5 —AMug7 TS01. TS02 & [F Ak . 7E config02
B AR, IEAEMNE TS03 (1) TS04 A% MK i~ F .

BEol BHE 02
Shigldoo, TS0z @ Automatic Tuning Processing ®
Button00- Bufton01 Button02 . Button03 Select setting values for each method / touch interface.
i 1 you will set these values inadvertently or without clear understanding, it could lead to poor tuning resuls.
50 Tso1 TS Tso4 fethod  Capacita ield Pin arget - o o annel Output Select _Jransmit Pin Power

' config signed (T52) Auto Auto = i Auto

confi ne. ute wte u uto
8 setup Configurstions (Methack) x

] [confignz

ursticn
Ole o
&

Start the Tuning Process

3-18 IR A H b B 1)
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QE for Capacitive Touch Advance Mode (BRIER) S¥I&EIErE

( configdl
TS00 (Button00)

TS00 Low Output

TS01 (Button01)

TS02 (Shield00)

T501 Low output.

\ T502 Common mode pulse output

TS02 Low output

TS00 Measuring

T501 Common mode

i

TS02 Common mode

\

J

fig02

TS03 (Button02)

—TTTTE—

TS04 (Button03)

T504 Hi-Z output T504 Low output

TS03 Hi-Z output
TS04 Hi-Z output

configl Measuring period
configd2 Non-measurement period

configdl Non-measurement period
config02 Measuring period

>
config0l Measuring period
configd2 Non-measuremen t period

WERH: fHF TSCAP HIR

AR B R R R 2

& 3-19 TS iHTFM=E

[ BL T 308

RL78 Family Capacitive Touch Sensing Unit (CTSU2L) Operation Explanation Rev.1.00 (renesas.com)

R 3-15 FIH 7R BERE I EL L

< 3-15 A IBIG E MR

eI B v A e HH I R B M
¥t GPIO I v R T 0 R ) A DN A A R
Hi-Z W v B R T B R A I v A Hi-Z
WS ThR R E A S AR | R E ARSI R R BERE S, SAR AR IR R B AR I & ik
VAR Ik i MEAEAL
R30AN0428CJ0200 fizA< 2.00 Page 32 of 41
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N R e A QE for Capacitive Touch Advance Mode (BRIER) S¥I&EIErE

B fucomatic Tuning Pro

Select setting values for each method / touch interface.

L. If you will set these values inadvertently or without clear understanding, it could lead to poor tuning resylte
MNon-Measured Channel Output Select  Transmit Pin Power
v Auto v

Target Value of Offset Tuning ~ Measured Current Range

Method  Capacitance Type  Shield Pin
v Auto Auto

configdl Self Capacitance  None Auto

Output low through GPIO

Multi-Clock Measuring  Multiplier Rate 1 Multiplier Rate 2 Multiplier Rate 3 Judgemelf Hi-Z
Output low through the power setting (prohibited item) y

64 55 73 Default W\

System 3 Frequencies

Number of Measurements / Number of Time  Measurement Frequency
Auto

Method  Kind Name Touch Sensor
configdl Button(self) Button0O TS11 Auto

Start the Tuning Process

CTSU2

P —

Select setting values for each method / touch interface.

5 If you will set these values inadvertently or without clear understanding, it could lead to poor tuninwllfr
N\
Neon-Measured Channel Qutput Select  Transmit Pin Power
v Auto v

Shield Pin  Target Value of Offset Tuning  Measured Current Range|

Method  Capacitance Type
None Auto v Auto

configdl Self Capacitance

Output low through GPIO
HHI-Z
Output low through the power setting (prohibited item)

Multi-Clock Measuring  Multiplier Rate 1 Multiplier Rate 2 Multiplier Rate 3 Automat)

System 3 Frequencies B4 55 73 Enable
[ P P P P

Method  Kind Name Touch Sensor  Number of Measurements / Number of Time ~ Measurement Frequency

configdl Button(self) Button00 TS08 Auto Auto

Start the Tuning Process

3-20 “Non-Measured Channel Output Select” BJIZE

XU E [ AE ge_touch_config.c 1. N2 A GPIO 2| L it i) ¢ B 7= 5

job = CTSU_POSEL_LOW._GPIO,

{E: 47Kk POSEL IS A5 R, 152 BRI RL A HL 78 Ak 5 A% TR 05 M
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3.6

EQREE AR ER

“Multi-Clock Measuring/Multiplier Rate” 224 (] #% BV A CTSU2/CTSU2SL EAH L.
7E “Multi-Clock Measuring/Multiplier Rate” =, 22 i il & {0 & R BORI B AT b 548 R 500%
B WUEZ NIRRT AT 20 p I E, DABEREIE RS . BRUESL T, WS =AM, ki

—ANREAE, . DIERZNEM. T 38RNE, £/ “Measurement frequency”

(L IRAR KN

kR TR E RIRAE S LR, 5 203 PR S R T UE SOME R ARTRAE R

B DL R,

Capacitive Sensor Microcontrollers CTSU Capacitive Touch Introduction Guide (renesas.com)

K 3-21 N Z I BRI (3 ARINED

nMHz
Measurement
and correction

(n -x)MHz
Measurement
and correction

(n +x)MHz
Measurement
and correction

Add and use

Measurement
and correction

(n-x)MHz
Measurement
and correction

nMHz

Add and use

(n +x)MHz
Measurement
and correction

Time

3-21 ZEtfNEE (35NFEME)

* 3-16 FIH T EOAKE .

£ 3-16 “Multi-Clock Measuring/Multiplier Rate” HIERIAIZE

e | BB %2R EXL
ERAWEIE | oz A -
CTSU2/CTSU2SL 3 HiR 64 55 73

2O Pl B BT DLV R 1AM 3 /M . I TR B 1 ORI B I AT 25 B e {1 4
T, BT EAE AR 3 UHRMER) . X 3PRME, 55 2/3 HUR {504 R LT LA EAE 32 3
80 FISEHI N . %5 1 MG R A €N 64, ] “Measurement frequency” HH i BRI i
Sl “33MEINER” THFE LN ARG BOE I R BN BRI 3-22 s

Multi-Clock Measuring  Multiplier Rate 1

System 3 Frequencies &4

Multiplier Rate 2 l Multiplier Rate 3
55 73

futomatic Correction (Hardware)

Fnable Default

J

Judgement Type

Method  Kind Name

Touch Sensor  Number of Measurements / Number of Time  Measurer

nt Frequenlly
zmnMHzlﬁﬂWr'!'!EmJ ) ll

config01  Button(self) Button0D TS08

Auto

3-22

18T i B (1 R HO 8
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S 1% B ER Tl 25 QE for Capacitive Touch Advance Mode (HR&ER) SHIL B
R BB AR, R N A THEEE 2 FIEE 3 AR I AT

RS [ 2 F] = YRR 58 1HR] < B8R [ 2 MRV RY R 15%K]
DUESRER [55 3 B] = WESAR [55 1 50FK] ~ B RH [ 3 PR)REEK 5 1 I=%K]
G 3 NI AR 2 T PR 22 A 2 ) A P 8 R
UEAh, B ARA, EVEREAKAENREE R T o NS VAL 5 A E 1S R L

K 3-23 TR T E I B “Multi-Clock Measuring/Multiplier Rate” ) 1 .

8- N
Select setting values for each method / touch interface.

& IFyou will set these values inadvertently or without clear understanding, it could lead to poor tuning results.

Method ~Capacitance Type  Shield Pin  Target Value of Offset Tuning  Measured Current Range  Non-Measured Channel Output Select  Transmit Pin Power
configdl Self Capacitance  None Auto v Auto v Auto v Auto v

Multi-Clock Measuring | Multiplier Rate 1 Multiplier Rate 2 Multiplier Rate 3 Judgement Type

System [P Frequencies vies 55 v 73 v Default v

Frequency
Method  Kind Name Touch Sensor  Mumber of Measurements / Number of Time ~ Measurement Frequency
configd1 Button(self) Button00  TS11 Auto Auto

Start the Tuning Process

@ @
Select setting values for each method / touch interface. Select setting values for each method / touch interface.
- Ac=mad e R S
;.,
= :
comgon duronie) hurono s 12 o conlgn Buonsl) Buvoro T Ao i hua
- 5
B :

CTSU2

ey .
Select setting values for each method / touch interface.

& IFyou will set these values inadvertently or without clear understanding, it could lead to paor tuning results.

Method Capacitance Type  Shield Pin  Target Value of Offset Tuning  Measured Current Range  Non-Measured Channel Output Select  Transmit Pin Power
configol Self Capacitance  Nene Auto v Auto v Auto v Auto v

Multi-Clock Measuring fMultiplier Rate 1 Multiplier Rate 2 Multiplier Rate 3 Automatic Correction (Hardware)  Judgement Type

Systemfl 3 Frequencies v 55 v T3 v Enable v Default v
T Frequency

Method  Kind Mame  Touch Sensor Number of Measurements / Number of Time  Measurement Frequency

confighl Button(self) Button00 TS08 Aute Auto

Start the Tuning Process

-] -]
Select setting values for each method / touch interface. Select setting values for each method / touch interface.
- i tFyou
" Messed Channel Qutput Select  Traasit P Pawer ot Seect Teansand Pin Power
conficat s(wc....(nm, v ute v At v s v “,,,m, SelfCapacitarce | None  Auto. - Ao

e . o y e R T
- B
contign Butonieel) Batonco 508 nieel] Buttonca T5a8 A
-
Start the Tuning Process b
-
: ][

CTSU2SL

3-23 Multi-Clock Measuring/Multiplier Rate BYi% &
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XL E S BRAE ge_touch_define.h . LATR 28 H] 3 S & i (BRI BLE B

#define CTSU_CFG_NUM_SUMULTI (3)
#define CTSU_CFG_SUMULTIO (0x3F)
#define CTSU_CFG_SUMULTI1 (0x36)
#define CTSU_CFG_SUMULTI2 (0x48)

e AR SUMULTI B 245 8, 14 S lAH LI H 25 il 458 % SR SR B 0 =

3.7  ARFinFHIR

A E 257708, “Transmit Terminal Power” 43 Fh 7 12 v #5610 B 1 3 - 1) 1/O H
Jso P IE T B GRS RCER . AN E, AEBE . ARFHAELE, HSHL
.

RL78 Family Capacitive Touch Sensing Unit (CTSU2L) Operation Explanation Rev.1.00 (renesas.com)
#3175 H TEHIANKRE -

& 3-17 “Transmit Terminal Power” BIERINIEZE

H2A BE IR R
CTSU1 VCC VCC -
CTSU2/CTSU2SL ) PN 32 e LR
vee VCC (private) CE R BRI 2 B HL D

% 3-18 2 1E CTSUL ik E .

& 3-18 CTSUL1 th “Transmit Terminal Power” Hyi% &

Transmit Terminal Power #¢E | TXVSEL | #fE&

T P AU R 1, AN A

H#& | vee 0 . YR {E ] TSCAP HL.
EPN R AR R IER T . REERER
HE VCC 0 BT R A L. $E T# F TSCAP
HLJE o
i CTSUL i, AZEDK TXVSEL %N 1.
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QE for Capacitive Touch Advance Mode (SRER) SHIEEIERE

% 3-19 2 7F CTSU2/CTSU2SL F ik & -

= 3-19 CTSU2/CTSU2SL & “Transmit Terminal Power” fJi% &

Transmit Terminal

5 | RX. RA: VCL;
RL: REGC.

N TXVSEL TXVSEL2 M

Power % B
" MR O EIOR T, FEm R T. &
H#r | vee 0 0 Wi 744 ] TSCAP Hhs.
" e B P R T T S L TR P s
H4F | vCC 01 1 iR T . PR (5 ) TSCAP L,

AR SRS I T B R R o 2 B BT
U | R . . SH Tt 5 B AR IR 8L e 7 24

i o1 TSCAP HLJ

e BXREAMEE, 1BZ 0 LLI O Y “2.3.1 Principles of Detection” .

Capacitive Sensor Microcontrollers CTSU Capacitive Touch Introduction Guide (renesas.com)
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B A R R RS e bl 2% SR EIEE

3-24 W T S AR B E “Transmit Terminal Power 7 [ 5L 1M .

QE for Capacitive Touch Advance Mode (H&&ER)

8 Automatic Tuning Proces:
Select setting values for each method / touch interface.

L, If you will set these values inadvertently or without clear understanding, it could lead to poor tuning results.

rTransmit Terminal Power

Shield Terminal = Target Value of Offset Tuning

Auto e

Methed  Capacitance Type
configdl Self-Capacitance method None

Auto v

WCC
Internal logic power supply

Auto

Methed  Kind Name Touch Senser  Mumber of Measurements / Nur

Button(self) Butten00 TS08

configOl Auto

Start the Tuning Process

Cancel

Help

CTSU1

ﬁ Automatic T
Select setting values for each method / touch interface.

5, I you will set these values inadvertently or without clear understanding, it could lead to poor tuning results.

Measured Current Range  Non-Measured Channel Qutput Select, f Trznsmit Pin Power

v Auto L

Shield Pin ~ Target Value of Offset Tuning

Auto

Method  Capacitance Type

Auto v

configdl  Self Capacitance  None v Auto

VCC
Multi-Clock Measuring  Multiplier Rate 1 Multiplier Rate 2 Multiplier Rate 3 Judgement Type Internal logic power supply (Power supply for active shield)
Systern 3 Frequencies 64 55 73 Default ULClprivate)
Method  Kind Name Touch Sensor  Mumber of Measurements / Number of Time  Measurement Frequency
configdl  Button(self) Button00 T511 Auto Auto
Start the Tuning Process

P—
Select setting values for each method / touch interface.

5, If you will set these values inadvertently or without clear understanding, it could lead to poor tuning results.

Method  Capacitance Type  Shield Pin  Target Value of Offset Tuning  Measured Current Range  Non-Measured Channel Qutput Selectf Transmit Pin Power
configol Self Capacitance  Mone Auto v Auto v Auto Auto v
VCC

Multi-Clock Measuring  Multiplier Rate 1 Multiplier Rate 2 Multiplier Rate 3 Automatic Correction (Hardware)  Judgement Tg{ Internal logic power supply (Power supply for active shield)
System 3 Frequencies 64 55 73 Enable Default VCC(private)
Method  Kind Name Touch Sensor  Mumber of Measurements / Number of Time ~ Measurement Frequency
configdl Button(self) Button00 TS08 Auto Auto
Start the Tuning Process

& 3-24 “Transmit Terminal Power’gJi% &
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X E 2 BLAE ge_touch_config.c FH.
R A& CTSUL 17~ o

& HAE/LE

.txvsel = CTSU_TXVSEL_VCC,

PLR & CTSU2/CTSU2SL 171l .

o HE
txvsel = CTSU_TXVSEL_VCC,
txvsel2= CTSU_TXVSEL_MODE,

o HE
.txvsel = CTSU_TXVSEL_VCC,
.txvsel2= CTSU_TXVSEL_VCC_PRIVATE,

® i F BN 57 i
txvsel = CTSU_TXVSEL_INTERNAL_POWER,
txvsel2= CTSU_TXVSEL_MODE,
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3.8 BEIE (FEH)

HaIE (B B E H7E CTSU2SL AL

HEIRIE B4 FRBEE RS HH CTSU AMRACEEARZ IETHE . CTSU BAA P B g, mIFME i
filiRZ & (CCO) £ MCU Hili& i 2 g 7E /N . CTSU IRSHAZ 7 B AAE b S WG 1 i) 2
IO BAME R . AR B FE T, ROIER A TR IER T, DAH AR AL RS I B v . 7ERSIE

THE R, AR I R BRI E A AR IR

RAETH R AR B B T A5 U R (e B 75 R, A B TR . A CVEANE R, 1S RLL I X

(=P

RX Family QE CTSU Module Using Firmware Integration Technology Rev.2.20 (renesas.com)

BOANEN “JHM” o WREN “EEHT . WHBRFPATIRIET .
K 3-25 AR E I E SRR CREFRD .

HAVELE: 3 frequency
| cco | 3 Frequency . d  Moving
A R | [ [
" - B BB
operation
# e
H a1 : | cco e | 3 frequency | Moving N
Raw value —_ — jori —_
Jei Correction correction major!ty average |mmd
operation T

3-25 2 [/ji5 A B ok IERRIEE &
K 3-26 Zon T iU B “ Automatic Correction (Hardware)” ) J i .

a"-'-‘ atic Tuning Processing X
Select setting values for each method / touch interface.

5, If you will set these values inadvertently or without clear understanding, it could lead to poor tuning results.

Method Capacitance Type  Shield Pin  Target Value of Offset Tuning  Measured Current Range  MNon-Measured Channel Qutput Select  Transmit Pin Power
configdl Self Capacitance  None Auto v Auto v Auto v Auto 7
n
¥
Multi-Clock Measuring  Multiplier Rate 1 Multiplier Rate 2 Multiplier Rate 3§ Automatic Correction (Hardware) | Judgement Type
System 3 Frequencies v B4 55 v 73 i Enzble w | Default "]
g y,
Methed  Kind Name Touch Sensor  Mumber of Measurements / Number of Time ~ Measurement Frequency
configdl  Button(self) Button00 TS08 Auto Auto

Start the Tuning Process

Eilp
CTSU2SL
[#] 3-26 Automatic Correction (Hardware)#Ji& &
XLV B R BLAE ge_touch_define.h Hro BUR 28 HBIRIE () R,
#define CTSU_CFG_AUTO_CORRECTION_ENABLE (1)
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N R e A QE for Capacitive Touch Advance Mode (SRIER) S#IEBIER

EHER

R
¥ N HEH g Bk
1.00 2023 6H20H |- Il
2.00 20234 12H 25 H | P26 ININT A 5 T e 1) ) A B

P30 NI T 240 A R IR LR AR ARAR I, HEX T Offset Tunning
Target Value (1) = AR LI
P40 fEJR AR s IE CGREPE) Abidsin T IR .
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TR

10.

11.
12.

13.
14.

ARSCRE R BRI AR A7 U B AR O T U B 2 S A S S R AR AN RGP RO S S B R G R L B B NN AT AT
HoAbFH i AR AR BT T B = 7 A X B . PR B ST 5 A AT 451 2R A4 35, Renesas Electronics Az HHATAT 34T

Renesas Electronics 45 L7 B, T PR A SCR o BT& ) Renesas Electronics 72 i B A5 . CEIFHEAR T2 AR, BgK. BE. B,
SERIN R B T 5 AR A E S 58 =07 A SRR RS AR R A AT T A 2RI, REAS ARAE AT ] ST AT R 432
%} Renesas Electronics S A 24 & (AT ATE R AL S AL SR BUS AR FARMIIR . BRI Ve .
TSR TR E MR = 7 KA MR VT, JEE R EMN SRS O, HlE BE. AR s by A E E
% Renesas Electronics 7= fh AT A 7 S 3R A L IS VF T
4%} Renesas Electronics 7 it 14 B 0 AT 0. Bk, IS TR X FRE M. B, SHs0dm TR S 8UEEEE =77 52 11T
#8412, Renesas Electronics /A& HAE(T 3 4E.

Renesas Electronics 7= iR #i LU N AN R S 4740 2. “AnitE” R “4R58” . Renesas Electronics ™ & (1 F31 82 A HL P 72 & (1 57 B 45
%, HAEW RN,

CRRAE” - THENL. AR BERE . WA RS TR KA. MURT AR MARFRE. TS AL

ORI - s GRE. K. B ; ZTlEEH GUEESIT) » KAUBE R & KBS RS wamhliss

[% 4 7 Renesas Electronics %1 4% F /it 8% Renesas Electronics H fifl SC#4 o B 8 45 52 4 i ol S8 7= S sk % S R0 1072, 75 1l Renesas
Electronics 7= &A1& A BN AT T 0T AT N A d i R B3R UM B0 N S5 8 (IS SRR sl R 48 FARBAWS) |, 88 v fgi o™
HEHEM R (FRRG. BRPHE. ZHAHEH RS, WIEH RS, REE& RS, EHELS) M-SR %E. T R RS
5 Renesas Electronics ## Tt i P F sk Ah Renesas Electronics SCR4A—2) Renesas Electronics 7 & il 5 i ¥ 18 8T 4] 55 = 5 BT B )
{EfRA k7 2k, Renesas Electronics AN&AIEAE(T34E
WA AT G AR 7= SR 4axt 22 40 (1. )45 Renesas Electronics IR/ BRAA7™ f oP m] GESEHE TR 22 &1 i 52 A%, Renesas Electronics Xf KT
IR B IR % CRIEEASR T DUEAT R L2801 75 17 W 246 1] Renesas Electronics 7 i 8418 il Renesas Electronics 77 [l 248 1 77 A IO 4E A
JE AR5, RENESAS ELECTRONICS AR {#IE RENESAS ELECTRONICS 77 i 80 ffi ffl RENESAS ELECTRONICS 7 i 1 i [ A4 2 45
NEWHE, REHETAFHRBERE, BH. HE. T, BEREH. ABEZRBARGHHAMBZENR CCRHREE” D .
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