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- {RIIFEN B 355V
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UPresentation session (90min)

= — HpE A MEREAR (15min)

= T UHpE B A A Sl R 2 (20min)

= = FpE R AMBS R I K FAE (35min)

= U3 5% B A AR DA N A B A Bt (10min)
« T ARTOFE R B DL T ¥ (10min)
UBreak (10min)

ULab session (90min)

= Y
= T

SEIG AT A HE

. Lab Session 1:
. Lab Session 2 :
. Lab Session 3 :

. Lab Session 4 :

BT RX14001E — AN EA R & 124 B B 1 0 A 55 FH T
fELab 11 2ER 38 IIMECT) #E

7ELab 23l i i B AR MEC H B 11 R B85 48 im0 4% RS T
7ELab 3L Ait b 34 ik 2h#E (Auto Judgement) I g

=N

. Lab Session 5:

7ELab 45T F A FIDMM75 100 K DR e
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
: R8C/Touch

— 2 A5 1P (20084 71 4f, R8C-33T...)
o ETEAIEARREAR
157 1 1 R KR J7 3%, 3 T“Workbench5” [{7T 4 30+
R AP 2

o5 AR 45 IP-CTSU(20144E 14, RX AT Synergy = ...
o EHigEHEEFREAR
o PrRERMEIRSF
o SCERE HAM B AEZ R TR, M“Workbench6” £ “QE for Capacitive Touch” T & T B4, #RAEFF HHIFE

%_ﬁ%ﬁﬁﬁﬂ?ﬁlp CTSU2(20194EF 15, RA2Z%, RL78FIRX... )
L SEYN FEi
AR RN D [P e T
EMCHIIR ] i# X IEC61000-4-6 level 3 (1£5), IEC61000-4-3 (47 4}) level 4
o FLUEREE RO
o ARIHFEAIFATIR SO

RX113 RX231 RXlSO Synergy’ s ‘ IR RAZE 1

|28 =AK
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= SRR LS B RN 7 TR EE 2 HLRN  =

) T o SRR B ARSI /3 HE, > CPURK) A7 AT

N i REE

&\ oy o AT RS AR L, AR ARG H T RE A e
' * LE300mm AR LA T R AGH I 1 fiph 45 AR PR HEL AL

VI W |

L v
4 o 3 =

EYURETIEE

o WERIIBIAKAE S CHEITR)

o ETE A b SR P TR T 4544 KR CPU L

o BrFHREEEIT T UL R

CTSU: IEC61000 4-3/4-6 Level 3, CTSUZ2: IEC61000 4-3 level4 /4-6 Level 3

|
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CTSU2E il sF

Certified as IEC 61000 4-3 level3/4-6 level4

B =R

S ZACTSU)RITT
e — MRS, 5 5B SRR

AMHz Il & AMHz &

E vy E 5y =

H=AUCTSU2x)RL I 7 5=
SHENR, BT 5 RS RE F SR

(4-n)MHz 4MHz (4+n)MHz (4-n)MHz (4+n)MHz
&= & & & i

5t

i
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CTSU2#ZEF T SENSORKIHE B (A5 15 IE)

BT ICOHKIERESensorfEE, EHTHRERREERNNAHG R

A KA ELIP(CTSU) B fbEIP(CTSU2)
T EERRIEE: +/-10% B TR B, +/-1%

Counter value Counter value

+/- 1% variation wotex

///
L~

p =

+/- 10% variation

N

Current (capacitance) Current (capacitance)
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CTSU2> g

F#-FCFC(Capacitance Frequency Conversion)TJREZfrEE HATHEM, WA20@EFP AWM

X (TS) {
MER#A R [ CTSU ]

> T FEREHR IR
> TX7 FEFEER B4R

Rx (CFC) 2

> CFC IhEesC R HAT 3

(@A 20 MBI FHER)
> 7x7 SR B ERTX
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CTSU2SL SEI KT #EA

T

i#(AUTO JUDGMENT + MEC)

B sh AW T Ee: CTSU2SLH] Wil FION/OFF (A7 EHEECPU)
% R ZEE: (MEC->Multi Electrode Connection): ZANEREE —EBIEN—NHEK

LNE
| I 5 H= 100ms
B RIP o IR T A
(CTSU/CTSU2/CTSU Bl: B B2 E N ECH1, CH2....CH12 [
2b) O -
o S 1F AR
o @Lg e CPUSK Y My ke A
3 #i e Tome ews] CHIZ || % oE
=il C=Eiil =k 4 N
Tt , | | e . Time
| | A (MEC) Wb 7 45 MIBIE — 141 |
——— | BT, M\ T 30 §
4_. I AL 1 [ ez cTsuzst
= — Wb T R T
% WE | chiech2 +chy | Touch on/off ﬁ‘j]j:ljliﬁljj“b g popes (ﬁ}ﬂi@ﬁn
HCTSU B 24 2 J‘Hb(AliIFO Judgement) W
© 222 W 1E T li {ECTSUN & (A i ZEWeFECPU)
}Fz¢3 SRR Time
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CTSU2SLIRTFEN 45 R
FEFEE RN T, ZETRX1400) B 3IAIW Thae M 2 B tkiER:, Th#EAE LLERX 1300 I8 2>80%.

- RX130 RX140 R A -

VCC: 3.3V,
(a) (b) (c) . iR 6MHz
. mhpUEE: 124

_ —I &b VAN > o PRfiRR: RX130 Touch RSSK, RX140 Touch RSSK
IR H 33 ¥ Th ek B 3h I Wi+ stk iERE IR 100ms
ThiE (HA) 120 96. 3 14.3
(EL) CH1 § CH2 ICH12 R
(b> CH1 | CH2 ICH12 _l R RGNS
] B
(C> All ch R H|
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3 Al IEMCURE &) B

\ N
RX

| Mcumzl

N
RA
Up to 200MHz

Advanced performance, RAG
connectivity,

Up to Security and scalable
240MHz 2.7V — 3.6V operation
Up to 100MHz
Excellent power RA4
Up to High performance mix
120MHz paired with Security
Up to 54MHz
150uA/MHz, RX200
up to 1MB Flash,
Upto Motor control / 1.62V — 5.5V operation
60MHz | 32MHz 32MHz. 48MHz
Low Power RL78 100uA/MHz, RX100 Low Power RA2

Intelligent Snooze Mode
Security Functions

CTSU2: RL78G23,G22

Low pin count, Fast wake-up
Touch, LCD, USB

CTSU: RX130/RX23x/RX671
CTSU2: RX140

Higher Integration
High accuracy internal oscillator

CTSU: RA4Mx/RA6MXx
CTSU2: RAZ2L1,RAZE1
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N2 o < i \ ) :l N —
5 FH BB A i iEMCUIE BY FR FE (78 /313) MR
Flash——rackage 20 24 25 30 32 36 40 44 48 52 64 80 100 128

768 KB

512 KB

384 KB

=
256 KB E
192 KB
o 0l o6
128 KB 5|l
96 KB
nE [ E @ Eam 23 25 L 12 2y 20
i ke - iz o B B
o 1E (9] M| E e
LSSOP HWQFN  |WFLGA LSSOP LQFP WFLGA HWQFN LQFP LFQFP LQFP  |LFQFP LFQFP LFQFP LFQFP
(4.4x6.5) (4x4) (3x3) (300 mil) (7x7) (4x4) (6x6) (10x10) (7x7) (10x10) | (10x10) (12x12) (14x14) (14x20)
LQFP
Package HWQFN HWQFN (12x12) LQFP LQFP
(5x5) (7x7) WFLGA (14x14) (14x20)
(5x5)
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CTSU1l: RX130
CTSU2: RL78G23,G22,RX140,RA2E1,RA2L1

fmFEMCU

ik L

L FARPRIC N 72 R R

- 16bit RL78 core 32bit RX core 32bit ARM core

RL78/G23 RL78/G22 RX130 RX140 RA2E1 RA2L1

Pin Count 30/32/36/40/44/48/52/64/80/10 48/64/80/100 32/48/64/80 25/32/36/48/64 48/64/80/100
0/128 16/20/24/25/30/32/40/4
4/48
ROM(kByte) 96~768 32~-64 64/128/256/384/512 64/128/256 32/64/96/128 128/256
RAM (kByte) 12~48 4 10/16/32/48/48 16/32/64 16 32
Data Flash(kByte) 8 2 8 8 4 8
Op. Voltage 1.6~5.5V 1.8~5.5V 1.8~5.5V 1.8~5.5V 1.6~5.5V 1.6~5.5V
Max Op. Freq. 32MHz 32MHz 32MHz 48MHz 48MHz 48MHz
Max Touch ch 2=8% 5/9/11/12/16/17/21/23/ 24/32/36/36 12/24/32/36 10/11/14/20/30 20/30/32
25/19
DTC Avl. Avl. Avl. Avl. Avl. Avl.
LCD (Seg x Com) N/A N/A N/A N/A N/A N/A
High Current 1/O Avl. N/A N/A N/A N/A N/A
USB N/A N/A N/A N/A N/A N/A
RTC Avl. Avl. Avl. (%48pin: N/A) Avl. Avl. (%25pin: N/A) Avl.
Comparator 2ch 2ch 2ch 2ch 2ch 2ch
A/D 12hit,8~26 ch 10bit,3~10ch 12bit, 10/14/17 ch 12hbit,8/11/15/18 ch 12hit,8/10/12/9/13 ch 12bit,13/17/19 ch
D/IA 8bit,1~2ch N/A 8bit, 0/2/2 ch 8hbit,0/0/2/2 ch N/A 12bit,1ch
Security Function
(TSIP/AES/RNG Avl. Avl. N/A Avl. Avl Avl.
(Note*)
CAN N/A N/A N/A Avl. N/A Avl.
(Notex) 4 MIETbohee, 40 M EAYV G ThRE, BAK S gtk
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ltive Touch

PR TR 16 5.5
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i HE AT i Rl R B

a-
Activation of tuning
e process I h h user
un e e oo A g Poset Preparing for E‘Iet::fgge: ttgli)ce r:\ﬁitored, paqameters and
adjustment adjustment of the values

-
o Justtouch the electrode !
- capacitance I Towh VF s [T S——

V9 Type: Bumoniself), Ohamneiizk 7500 CT9U Cock: 40

T =
bl 4 s [ s [ s [ s [
During the acustmant process. pleate do nct Kouch 1
— Adjusting The condition of input through The graph displays the intensity

the offset the touch sensors is displayed of input in chronological order.

l as it is confirmed by the MCU.
Measuring
sensitivity

(while not touched)

- m - l Toch

o pressiure o
w bary o0 the I leyboud %o sccept the sensithity

Measuring
(whie tovched) Easy to develop even for beginners ! Pra s WS
l Justtouch the electrode and hdphianbliceg
everything will be automatically tune by the tool.
. . ' ,
Reskot Drastically reduce development time and efforts ! ——————— p——
The intensity of input to the by the MCU of input through
o selected touch user interfaces is the touch sensors is displayed.
I displayed as a graph.
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Capacitive Sensor Microcontrollers CTSU Capacitive Touch Electrode Design

https://www.renesas.com/us/en/document/apn/capacitive-sensor-

“Lﬁ‘ﬂ‘?’éﬁ . microcontrollers-ctsu-capacitive-touch-electrode-design-
Guide Rev.2.00 quide?language=en&r=1544941
_ ) _ _ https://www.renesas.com/us/en/document/apn/rx-family-ge-touch-
RX Family QE CTSU Module Using Firmware Integration Technology Rev.2.10 module-using-firmware-integration-
technology?language=en&r=1544941
. . https://www.renesas.com/us/en/document/apn/rl78-family-ctsu-module-
IR 5/ RL78 Family TOUCH Module Software Integration System Rev.1.20 software-integration-system?lanquage=en&r=1496636
. https://www.renesas.com/jp/ja/document/mas/renesas-flexible-
Renesas Flexible Software Package (FSP) v4.0.0 software-package-fspvA00-users-manual
Synergy Software Package (SSP) v2.2.0
RX Family Using QE and FIT to Develop Capacitive Touch Applications hitps./www.renesas.com/usien/document/apn/x-family-using-ge-and-
fit-develop-capacitive-touch-applications-
Rev.2.00 rev100?language=en&r=1170071
RL78 Family Using QE and SIS to Develop Capacitive Touch Applications hitps://www.renesas.com/usfen/document/apn/ri78-family-using-ge-
and-sis-develop-capacitive-touch-
Rev.2.10 applications?language=en&r=1496636
RA Family Using QE and FSP to Develop Capacitive Touch Application https://www.renesas.com/us/en/document/apn/ra-family-using-ge-and-
Rev.2.00 fsp-develop-capacitive-touch-application?language=en&r=1398061
TEfMEHTE™E

RX/RA/RL78 Family Renesas Synergy™ Platform
QE for Capacitive Touch 3D Gesture Recognition Application Development
Guide Rev1.00

https://www.renesas.com/us/en/document/apn/ge-capacitive-touch-3d-
gesture-recognition-application-development-
guide?language=en&r=1170071

RL78 Family
Using the standalone version of QE to Develop Capacitive Touch Applications

https://www.renesas.com/us/en/document/apn/rl78-family-using-
standalone-version-qe-develop-capacitive-touch-applications-
rev100?r=1521766
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https://www.renesas.com/us/en/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-electrode-design-guide?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-electrode-design-guide?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-electrode-design-guide?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/rx-family-qe-touch-module-using-firmware-integration-technology?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/rx-family-qe-touch-module-using-firmware-integration-technology?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/rx-family-qe-touch-module-using-firmware-integration-technology?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/rl78-family-ctsu-module-software-integration-system?language=en&r=1496636
https://www.renesas.com/us/en/document/apn/rl78-family-ctsu-module-software-integration-system?language=en&r=1496636
https://www.renesas.com/jp/ja/document/mas/renesas-flexible-software-package-fsp-v400-users-manual
https://www.renesas.com/jp/ja/document/mas/renesas-flexible-software-package-fsp-v400-users-manual
https://www.renesas.com/us/en/document/apn/rx-family-using-qe-and-fit-develop-capacitive-touch-applications-rev100?language=en&r=1170071
https://www.renesas.com/us/en/document/apn/rx-family-using-qe-and-fit-develop-capacitive-touch-applications-rev100?language=en&r=1170071
https://www.renesas.com/us/en/document/apn/rx-family-using-qe-and-fit-develop-capacitive-touch-applications-rev100?language=en&r=1170071
https://www.renesas.com/us/en/document/apn/rl78-family-using-qe-and-sis-develop-capacitive-touch-applications?language=en&r=1496636
https://www.renesas.com/us/en/document/apn/rl78-family-using-qe-and-sis-develop-capacitive-touch-applications?language=en&r=1496636
https://www.renesas.com/us/en/document/apn/rl78-family-using-qe-and-sis-develop-capacitive-touch-applications?language=en&r=1496636
https://www.renesas.com/us/en/document/apn/ra-family-using-qe-and-fsp-develop-capacitive-touch-application?language=en&r=1398061
https://www.renesas.com/us/en/document/apn/ra-family-using-qe-and-fsp-develop-capacitive-touch-application?language=en&r=1398061
https://www.renesas.com/us/en/document/apn/qe-capacitive-touch-3d-gesture-recognition-application-development-guide?language=en&r=1170071
https://www.renesas.com/us/en/document/apn/qe-capacitive-touch-3d-gesture-recognition-application-development-guide?language=en&r=1170071
https://www.renesas.com/us/en/document/apn/qe-capacitive-touch-3d-gesture-recognition-application-development-guide?language=en&r=1170071
https://www.renesas.com/us/en/document/apn/rl78-family-using-standalone-version-qe-develop-capacitive-touch-applications-rev100?r=1521766
https://www.renesas.com/us/en/document/apn/rl78-family-using-standalone-version-qe-develop-capacitive-touch-applications-rev100?r=1521766
https://www.renesas.com/us/en/document/apn/rl78-family-using-standalone-version-qe-develop-capacitive-touch-applications-rev100?r=1521766
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RA2L1 Group Capacitive Touch Low Power Guide Rev.1.00

https://www.renesas.com/us/en/document/apn/ra2l1-group-capacitive-touch-low-
power-guide?language=en&r=1398061

RL78 Family RL78/G23 Capacitive Touch Low Power Guide (SNOOZE
function) Rev.1.00

https://www.renesas.com/jp/en/document/apn/rl78-family-rl78g23-capacitive-
touch-low-power-guide-snooze-function-rev100?language=en&r=1496636

RA6M2 Group Capacitive Touch Low Power Guide Rev.1.00

https://www.renesas.com/us/en/document/apn/ra6m2-group-capacitive-touch-
low-power-guide?r=1403491

RL78/G23 Capacitive Touch Low Power Guide (SMS function)
Rev.1.00

https://www.renesas.com/us/en/document/apn/rI78g23-group-rl78g23-capacitive-
touch-low-power-guide-sms-function-rev100?r=1521766

FoAt

RX113 Group CTSU Basis of Cap touch detection Rev.1.00

https://www.renesas.com/us/en/document/apn/ctsu-basis-cap-touch-detection-
revi00?language=en&r=1544941

RX113 Group CTSU Cap touch measurement by Self capacitance
method Rev.1.00

https://www.renesas.com/us/en/document/apn/ctsu-cap-touch-measurement-
self-capacitance-method-rev100?language=en&r=1544941

RX113 Group CTSU Cap touch measurement by Mutual capacitance
method Rev.1.00

https://www.renesas.com/us/en/document/apn/ctsu-cap-touch-measurement-
mutual-capacitance-method-revi00?language=en&r=1544941

RX Family Capacitive Touch Sensor Correction for Accuracy
Enhancement Rev.1.00

https://www.renesas.com/us/en/document/apn/capacitive-touch-sensor-
correction-accuracy-enhancement-rev100?language=en&r=1544941

RX Family CTSU Noise immunity improving with Dual frequencies
noise canceling process Rev.1.00

https://www.renesas.com/us/en/document/apn/ctsu-noise-immunity-improving-
dual-frequencies-noise-canceling-process-revl100?language=en&r=1544941

© 2023 Renesas Electronics Corporation. All rights reserved.
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https://www.renesas.com/us/en/document/apn/ra2l1-group-capacitive-touch-low-power-guide?language=en&r=1398061
https://www.renesas.com/us/en/document/apn/ra2l1-group-capacitive-touch-low-power-guide?language=en&r=1398061
https://www.renesas.com/jp/en/document/apn/rl78-family-rl78g23-capacitive-touch-low-power-guide-snooze-function-rev100?language=en&r=1496636
https://www.renesas.com/jp/en/document/apn/rl78-family-rl78g23-capacitive-touch-low-power-guide-snooze-function-rev100?language=en&r=1496636
https://www.renesas.com/us/en/document/apn/ra6m2-group-capacitive-touch-low-power-guide?r=1403491
https://www.renesas.com/us/en/document/apn/ra6m2-group-capacitive-touch-low-power-guide?r=1403491
https://www.renesas.com/us/en/document/apn/rl78g23-group-rl78g23-capacitive-touch-low-power-guide-sms-function-rev100?r=1521766
https://www.renesas.com/us/en/document/apn/rl78g23-group-rl78g23-capacitive-touch-low-power-guide-sms-function-rev100?r=1521766
https://www.renesas.com/us/en/document/apn/ctsu-basis-cap-touch-detection-rev100?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/ctsu-basis-cap-touch-detection-rev100?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/ctsu-cap-touch-measurement-self-capacitance-method-rev100?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/ctsu-cap-touch-measurement-self-capacitance-method-rev100?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/ctsu-cap-touch-measurement-mutual-capacitance-method-rev100?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/ctsu-cap-touch-measurement-mutual-capacitance-method-rev100?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/capacitive-touch-sensor-correction-accuracy-enhancement-rev100?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/capacitive-touch-sensor-correction-accuracy-enhancement-rev100?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/ctsu-noise-immunity-improving-dual-frequencies-noise-canceling-process-rev100?language=en&r=1544941
https://www.renesas.com/us/en/document/apn/ctsu-noise-immunity-improving-dual-frequencies-noise-canceling-process-rev100?language=en&r=1544941
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e-Al X 3BDFHERHFHHE

IDFHAREIR A 7 & A BHKEE B IS -
B AR R ~F160x160mm, HEARRFMMCUBCAAF &, HRINER SDF BT
(160x160x100mm) Al il 5 K EE B £1200Mmm yoten

P8 QE For Touch TR E OREMKEE FHRIIEMIRFZHR

A
b

160mm approx.

DFHRIFREATEHERFENA, WERK BT e G
I, g R . RX. . N

3D Gesture Small 3D Gesture Slim

\ version & version
\l/

B BT A AEEMCUR A T3DFH I Rkt
(RL78/G23/G22,RX113,RX130,RX231,RX230,RA2).

=

Notel: R4, I8 T 55 (I PPAL A, 7R A PR BE B T O I 264 T, ANREHf R
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Mk, BTEK, UEAFEN—AERBEH A Bk
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2 RET B BARNIT A OB AR, XU R
WX TR B 1A A A FEFE .

® BOM Fii A1
® - S5 5 B o i B
O HXI3DFHF R, Sk itRE

2DFH PRI FRER TSR, wndh i YL E =,
B RE 2% JE T B el (B RE B A TR /5R) <%

Notel: PBAZEREETHGBE VPR, FEMR A PAEE BB R I T, AREF R

50mm approx.

20mm approx.

Note: ¥ i il = MCUT H T 2DF- A1 5 % it
(RL78/G23/G22,RX113,RX130,RX231,RX230,RA2).
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B 3EL B SEERA LR e N %: FALH M 531002

(100775%, 75°50%, 50 25%, (100~0%)

ERENE S

Matvisl ahe: Wat'éi" Ievel

Meastirement*
Demo

BUS Fr SEBLANIZZ Bz fl+ SetE v A il

Sample program APN
Water Level Measurement Monitor App.
Demo

——

AN SEELHT T RE A I B it BIIE AT

*: https://www. renesas. com/us/en/solutions/key—technology/human—interface/material-

detection. html

© 2023 Renesas Electronics Corporation. All rights reserved.

Page 27

ENESAS



Y2,
&

= R BUEMGUR = T-IEE ST ! W HIBT K EE T !

y

N\

b= R P2 PR MCUNRIR T R, LR BB it faf AL |

SRR R | R FrAN

© 2023 Renesas Electronics Corporation. All rights reserved. Page 28 | ZE N ESAS



i
Mk
=

R

AR

RENESAS

Page 29

© 2023 Renesas Electronics Corporation. All rights reserved.



Hib® H A 2B R s ) PR

—. F e B A A fe R il JR
1. H 25 ke B o Jir AR
2. H 25 Al B b () WAl 15 vHid A RS
3. B A4 1) R
4. Smart lock S FH H 24 FE Rl 1 T 28451

it

© 2023 Renesas Electronics Corporation. All rights reserved. Page 30 | zE N ESAS



Hih® B A S SR A I R EAEIR

K 2-2 P a4 B A . H A SR I e 3 L AR AR I A R B A B C. C HIME

s A AR S AL A B R IR i) s A s Cp MBI AR A PRI s A s CE R S{H. T B8 F

e, Bt Cpe® i, (H Cf & FRIEEiLmigin. ML scE Cf BnE I sI{E, wI LA E il #54%
BERALT “ITIF” b )M RS, THTER, WIRFIE EEE AN, W& SEEREEE, JF H IR

R, M, MRS T L2KE R fh AR .

T
I
-’

e A
g
PCB - -
5 1

2-2. AR EHEAE AR E




Hih® B 2 S E R g i R ELAEIR

CTSU BB A il R

v HZ% CTSU HNHIECE

CTSU

-

voo

fil B LR
PHJE F
W—]
LJ
1
e g (Cp)
;:‘:

gjkaﬂﬂi}

1

B FR
W - W
il a1
= » iFEUE
| A )
Tk i 2R

VDC: FFEFHnds

2-3. HHZA CTSU N BT

K 2-3 fion A E B2 T7U0 CTSU WL EM T, CTSU $irth — N SRrE il A s C Ik gt
BUE, FRE A R 2 AT AT i “ORM” IRES . ERKS CTSU I, HkZ 78 = ik KR

XN kPRI IT G, TR R A C fUFL%E . CTSU MR HLEAT - IR HIIRE, S
55 78 O R AR RN B, e 5 FR R R BB R . el IR S, 152 WM A&

“RX113 £&%1 CTSU H 25 20 #Aa i B at” .

© 2023 Renesas Electronics Corporation. Al rights reserved. Page 32

ENESAS



Fit 5= B 2 A1

0 R B AT

CTSU B &7 2 sl R 2 : _
--------------------------------------------------------------------------------------- 8 VDC mirror current
: j Voltage down Converter o + DAC C}_Jrflelnt
: . Part of _
: - i :
N G cl |: electrode 1
- ﬂ_>— .............. e g,
l 3 Part of §
16V é parasite g Measurement
: SCAP ... 1 oneet cumert / Current | output value = current p
TSCAP Capacnor/ [ @ 0 O_.E < - DAC <— o [1xN=I2 i -K
10nF AN 13 \ Switched capacitor Oscillator
qg TOUCH I/O TSCAP Switch v current input current
Current
a 11+I13=FCV controlled ’ Result
AN A — controlle ) s
. \ current :
' Finger 114+13) J ayq]
Calpaat ce T\ TSn i p SWiIE Drive
A HDNe L AT, XA PR MR A
| o 11—_\\+13 Bk 2. FRJBCF HLYL FH FLIAIDACAIVDCHZ {1t
‘ i : Discharge § SW2 : 3. MVDCHR R G 1 55 5 PR\ 2 AR 328«
A\ } current 4. R I HHAE S O P
Floating MCUARHE T &4 S 1A A s I Fa 25 AR 4k o
capacitance & . ieeeeeeeeeeat
TOUCH 1/0 Buffer
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R REFA A T I A AU R T (CTSU) B MCU Bt BRI, JFREUR IR R DU 5%
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NE CTSU (CTSU #7x CTSU2. CTSU2L HI CTSU2SL %) [ RX F=ihadE. RA F= i %, RL78 7= fh &k
MCU #1 Renesas Synergy™ ~F-& 7= i

Capacitive Sensor Microcontrollers CTSU Capacitive Touch Introduction Guide
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Fiit % FEL AT A N F R AR

f# FHQE For Cap Touch#{7CTSUF X

QE For Cap Touch F4# F i

1.35 Bhc i
CapTouch Main (QE) View

1.Preparing the target project

2.Creating a touch-interface configuration
3.Tuning [E &)

4.Generating parameter files [ E /5 ]
5.Sample Code [E fx ]

6.Monitoring Connection [&E /]
7.Software trigger / External trigger [E /5]

CapTouch Board Monitor (QE) View
1. Recording / Playing Log

CapTouch Status Chart (QE) View
1. Displaying the Measured Values
2. Standard Deviation and SNR [E /& ]

CapTouch Multi Status Chart (QE) View
1. Display Multi TS Channel
2. Display Capacitance Converted from Count Value.

CapTouch Parameters (QE) View [E ]
1. Viewing and editing the Touch API parameters

© 2023 Renesas Electronics Corporation. All rights reserved.
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B 5= FH A A .

R UFE

S AT B CTSUME N FH T & 2%, QE For Cap Touch T EMEHINE, AL RAE S

*v3.10RR A Ay E At B

Workflow Diagram

1. Preparation

===t
'\_"'_p’
Prepare a project that uses the touch
interfaces.
To Select a Project
Select the target project.
check1 W

To Prepare a Configuration
Select or create a touch interface
configuration.

checkl.tifcfg

Modify Configuration

2. Tuning =

QE will automatically perform tuning
processing for each touch sensor.

To Connect Target Board
Connect your target board and PC via
an emulator.

To Start Tuning
Follow instructions in the dialeg.

Start Tuning

[ Enable advanced tuning

To Output Parameter Files
Qutput parameter files from a tuning
result.s

Qutput Parameter Files
[ Specify an output folder
[] Use an external trigger

[] Use diagnostic code

Use AP| compatibility mode

3. Coding

Implement a program using the touch
interfaces.

To Show Code

Implement 2 program that pericdically
scans the status of the touch sensor in
the mainl} functicon.

Show Sample

4, Monitoring =

You can check a behavicr of touch
interfaces and make fine adjustments.

To Launch Debug (via Emulater)
Launch debugging for your target
project and execute the program.

To Connect UART
Enable a monitoring functicn via serial
communication.

115200
Auto "
Connect
To Enable Monitoring

Show menitoring views and enable 2
monitering function.

Show Views

© 2023 Renesas Electronics Corporation. All rights reserved.
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QE FOR CAP TOUCH F{# fi 15653

g®-e= studio ‘ - [m]
1%% i’fq: £ 1 | [ Scope: All topics

 Contents Fa-»- 8o Cohwela 0

# © Workbench User Guide

#® C/C++ Development User Guide

@ e2 studio Hel p = © e2 studio User Guide | QE for Capacitive Touch

# € Eclipse Marketplace User Guide

# @ Eclipse Remote Developer's Guide
# © JSON Compilation Database Parser User Guide | Summary
. . # € Oomph P2 Management Documentation
@ R L 7 8 F am I I V U S I n q t h e 5 e Oomph Setup Documentation QE for Capacitive Touch is a development tool that aids the development of capacitive touch sensor systems.

GE 2 L o e . _— ] .
o Eontants Automatic tuning and monitoring facilities of QE for Capacitive Touch simplify the tuning of touch interfaces, eventually

S t an d al O n e Ve r S I O n 0 f O E t O gl "5J Rér;;sés QE f.or Capacltrve Touch (supporting for all touch MCUs = SRR

[ CapTouch Board Monitor (QE) View

Develop Capacitive Touch el e

. - i# 4 CapTouch Multi Status Chart (QE) View

AD D I I C at I O n S B CapTouch Parameters (QE) View
b [5 CapTouch Pad Monitor (QE) View
5 CapTouch Gesture Monitor (QE) View
(L B

@ Setup of QE for Capacitive Touch............. il il
# € Scripting User Guide

VTew

8.1 Launching QE for Capacitive Touch...............
B2 Preparation. ...,
8.3 Configuration ...

|W0rkflow

8.5 Coding and Monitoring ............ccocooiiiiin.
8.5.1 Monitoring.....cccooiiiiii
86 SampleCode... ..o

Follow the procedure below to configure touch interfaces.

. Preparing the target project

. Creating a touch-interface configuration

Tuning

. Generating a parameter file containing the result of tuning

Gesture Setting

. Monitoring.

If the result of monitoring shows that the tuning of the touch interface has failed, retry phases 3 and 4.

L A

B.? F|Uwcharl5 Ak E A A A E AR A A E AR A A AR AR EAEEEAEAEEEEEEaS In individual phases of this procedure, manipulate buttons and combo boxes in the workflow diagram of the CapTouch Main (QE)
g v m View (see below).

@Application note @ e2 studio > [Help] = [Help Contents]
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CAPTOUCH MAIN (QE) VIEW

1.Preparing the target project#t% H#r L&
OFE B s TREFBEIIr_ctsu, rm_touchIEXFNFEFF DA KT IEHEE

BB, LT 30

RA FSP : Using QE and FSP to Develop Capacitive Touch Applications
RX FIT

: Using QE and FIT to Develop Capacitive Touch Applications Rev.2.00

RL78 SIS : Using QE and SIS to Develop Capacitive Touch Applications Rev.2.10

@ r ctsupiE
PARX140A45

v iR
v AJThREfERE
v Tscapffigg

v IEIEfERR

Software component configuration

Components

.

el % BB

| type filter text

v [= Startup
v [ Generic

v = I/O Ports
& Config_PORT
v (= Middleware
v [ Capacitive Touch
& rm_touch_ge

Configure

Property
v i Configurations

# Parameter check
# Data transfer of INTCTSUWR and INTCTSURD

# Select automatic judgement code

Value

Use system default
Interrupt handler
Disable

# Interrupt level for INTCTSUWR Level 2

# Interrupt level for INTCTSURD Level 2

# Interrupt level for INTCTSUFN Level 2

v {2k Resources
w ik CTSU

“w TSCAP Pin Used
“w TS0 Pin Used
“w T51 Pin Used
“w T52 Pin Used
“w T53 Pin Used
“w T54 Pin Used
“w TS5 Pin Used
“w TS6 Pin Used
“. TS7 Pin Used
“w. TS58 Pin Used
“. T59 Pin Used
“w T510 Pin [[] Used
“w T511 Pin [[] Used
“w T512 Pin [ Used

@ rm_touchiyit &
PARX140A 1

v IBTUART
v @iZUART tuning
v UARTECE
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Software component configuration

Components g 5 % - Configure

%

. Property

|t}rpe filter text

| v Configurations

w = Startup
v [= Generic
& rbsp
v = Drivers
v = Capacitive Touch
& rctsu_ge
v = |/O Ports
@& Config PORT
v = Middleware
v = Capacitive Touch
& rm_touch_ge

# Parameter check

# Support for QE monitoring using UART
# Support for Serial tuning using UART
#

#

#

Value

Use system default
Sensor monitor not used

Serial tuning not used

Smart Configurator
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CAPTOUCH MAIN (QE) VIEW

1.Preparing the target project#t% B 5 L%

@RI

¥ETo select a Project Bk FE Hir TR

Workflow Diagram

Select the target project.

RX140T8B

1G22 _Touch1
JRL78G22GGE

rl78923 rssk_sample

l Modify Configuration

© 2023 Renesas Electronics Corporation. All rights reserved.

To Connect Target Board

Connect your target board and PC via Implement a program that periodically

an emulator. scans the status of the touch sensor in
the main() function.

To Start Tuning

Follow instructions in the dialog. l

Show Sample

[ Start Tuning |
[]Enable advanced tuning

To Output Parameter Files
Output parameter files from a tuning
result.

I\ Output Parameter Files
[] Specify an output folder
[JUse an external trigger

[]Use diagnostic code
[JUse API compatibility mod

To Launch Debug (via Emulator)
Launch debugging for your target
project and execute the program.

To Connect UART

Enable a monitoring function via serial
communication, if you do not use an
emulator.

Baud rate 115200

L Connect

To Enable Monitorin,
Show monitoring views and enable a
monitoring function.

Show Views

RENESAS



CAPTOUCH MAIN (QE) VIEW

2.Creating a touch-interface configurationfll & fi$#: O
DA] LAZESetup configuration N5 4r H 2 I AR Hconfiguration, #-configuration ] L4 2 1% & ML iE T S50
@Auto sensing by hardware(RX140 256K B)fIMEC T E7ESetup configuration B % NconfigurationJ# L 15 52

1. Prapara'l.iun @ e Create Configuration of Touch Interfaces *
2 File Name of Touch I/F: RX140TB | | Setup Configuration *

Prepare a project that usas the touch .

interfaces. Description: | \ |

Touch I/F - .

Capacitance Type
Self Canacitance v
Select the targat project. Setup Configurations (Methods) e

L

ntal}

FX140TE |Add Conﬁgurah'on| | Remave Conﬁguraﬁon|

Button00 Button01 Button02 Button03 O |conﬁg{]1 | O |conﬁg{]2 |I ] |

Select or create a touch Interface . . . . Button00(self) Available O
configuration. s Button01(self) Available O

-

[ ok | ccamel || Help |

Button02(self) O Available
RX1 WTB.lffcfg Button03(self) O Available
MOdIT}I' Con‘ﬁgu ration Auto Sensing by Hardware [JEnable [JEnable _-
] Multiple Electrode Connection [ |Enable [ |Enable -
r

Diagnosis Pin
Setting
Setup Touch IfF | | Setup Resistance Value | | Clear Assigned TSx Remave Touch I/F

Create | | Cancel | | Help |
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CAPTOUCH MAIN (QE) VIEW

3.Tuning [EA]

O EHREE: HERMHEor BintRiiR
@sStart TuningFF 5 B shiA %

QE will automatically parform tuning
processing for each touch sensor,

Connect your targat board and PC via
an emulator.

To Start Tu ning
Faollow instructions in the dialog.

Start Tuning

[]Enable advanced tuning

To Output Parameter Files

COutput parameter files from a tuning
result.

Qutput Parameter Files |

[ Specify an output folder
[]Use an external trigger

[ Use diagnastic code

[J Use API compatibility mod

2. Tuning |

@& RAuto tuning #4558

—

@ Automatic Tuning Processing

1/8: QE is beginning the tuning process.
During the tuning process, please do not touch the sensors on the target
board until instructed by the QF Tuning Program.

2/8: QE is measuring the parasitic capacitance for all touch sensors.
During this measurement process, please do not touch the sensors on the

target board.

3/8: QF is adjusting offset values for each sensor.(config01)
During the adjustment process, please do not touch the sensors on the
target board.

& Automatic Tuning Processing *

& Automatic Tuning Processing X

& Automatic Tuning Processing

4/8: 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.

8} Automatic Tuning Processing

5/8: QE will now measure touch sensitivity for (TS B3, TS09 @ config01).
In this step please use normal touch pressure on the sensor for once. Press
any key on the PC keyboard to accept the sensitivity measurement.

TS_B3, TS09 @ config01: 15435

{8 Automatic Tuning Processing

8/8: QF 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.

| Cancel | | Help

reserved.

Page 50
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CAPTOUCH MAIN (QE) VIEW

3.Tuning [E &)

Tuning Processing Phase 1: | & &4 A

% MESEBRE
% B LR Sensorik B Hi &

& Automatic Tuning Processing *

2/8: QE is measuring the parasitic capacitance for all touch sensors.
During this measurement process, please do not touch the sensors on the
target board.

PACTSULAHI (CTSU2R K AR)

R SR L BELAE R R0, 8 n] DURH s 3l e b 2 AR R A RAE . DRI, CTSU 1483 A7 A X e (H A
NHR, Sl A AR A RIS AR, T BLRYESensor ICO counter [l E{HAER4L.2 H &

%

« |O driver base clock #i%: 0.5MHz

« CTSUATUNEQO: Vcc=2.4V i ~N“07,
w17

« CTSUATINE1: 1 =ifiH

« CTSUPRRATIO: 3 #i#7i% &l

« CTSUPRMODE: 10B LA fikim# = 62
« CTSUSOFF: 1 ZEH] w4 ohae (OFF)

« CTSUSO: 00000000B Z:F] Sensor Offset IhEE
« CTSUSNUM: O &% =1

Vee<<2.4V BN

B EE I SensorIk zh 4 %

—>

M FH B P A ) 25 28 PR (DR L 0 Y PR RELAEL

# 4.2 Sensor ICOMEEMFTEEINABMM XFR

Sensor ICO count value Capacitance (pF)
9801 or under Under 9

9800-10200 Approximately 10
10201-11000 Approximately 12
11001-11900 Approximately 15
11901-13000 Approximately 18
13001-14600 Approximately 22
14601-16200 Approximately 27
16201-18000 Approximately 33
18001-19600 Approximately 39
19601-20300 Approximately 47
20301 or over Over 50

SR 4.3 W[ LIRS 10 diver HIIRBH AN L

Fdnew

i T - o F e Y

[ o107 i [P O AT

598.; 558, 5365

BT T T ST

feli]
598

TR 1M I T
1 :

(A

i (AL 0

oMMz

FR. L] 5848 ¢

'
ETCH TN 1 T 1T

VEEST 18043

T
19027

16357 190415 19083 :

z? 18883 20397 2068

LY NN T T AN 1Y T 1Y TV kPR 1 M 111

92
Mnl NI 3300 m}‘ 1 11] 40388 2909 ¢

009 2198 ;20

00

8, L,
2383 5 . 4602
TIOEN 10

53881

%43 4 E A, BEMEM 10 Diver IEENSARA X &
CTSU Basis of Cap touch detection Rev.1.00 Dec 25, 2014
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CAPTOUCH MAIN (QE) VIEW
3.Tuning [E 5]

Tuning Processing Phase 1: I E&4 B2
& WA A AR
< YLE B Sensor ik sh AT
R G, &78 T HFRQE-Touch 3 J2 A4 fi* log 3 A

v [== RX140TB [HardwareDebug]

3 ﬁ': Binaries 4 Phasel ----------

; g '":'“:*:5 << METHOD 0 >>

o i [TS28]

> G HardwareDebug Count Value : 2540

v = QE-Touch Resistance Value (ohm) : 560
ge_tuning20230222135201.log Parasitic Capacitance (pF) : 17.63889

ge_tuning20230222140658.log Sensor Drive Pulse Frequency (MHz) : 2.0 \

RX140TB.tifcfg
» [= trash

R¥140TB.rcpc

& s ~log (ML)

[¥] RX140TB HardwareDebug.launch
» (7) Developer Assistance
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VDC mirror current
+ DAC Current

-11

CAPTOUCH MAIN (QE) VIEW
3.Tuning [E 5]

Part of
electrode

j‘ Voltage down Converter ©

Part of
parasite

Tuning Processing Phase 2:{rE B i H %

% 1 EHDAC Current N R B H.I7i3
HCTSUSOZ 78 W 5E

Offset current

Measuremer
current

Switched capacitor
current

CTSU1l: 1.2V or 1.6V

o« E@E@E‘L‘ﬁ?ﬁﬂj CTSU2:1.2Vor15v /
T'f}ﬁﬁﬂﬁ EE,Y}[T:IJEF'%E@ . ﬂ . 11 otset curren Current
B JRfE TeOMGapadlr 5 S N\
A AR R '

Output value
e

A\\Y
H,77t(3.3pF-50pF) _ »COUNTER——> Result
I11+13=FCV B
Charg? \ oscillator Start/Stop
X X . curren .
! Finger \; I1+|2)T‘ SW' L .
.t : -
capacitance oo Sn,,\ : Drive
| Electrode | V ([ pulse
! Cp 11+13 \, <«
' I : Discharge Sw2
'K{Y :  current
Floating .
capacitance i . ..iieeeeeesar

TOUCH 1/O Buffer
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CAPTOUCH MAIN (QE) VIE

3.Tuning [E & ]

i B FELI U B A 5 A X

% DL #E15360[H &)/10240[ H AN Hr, Vi mE Hi, W ES R TR S

1 Touch IP
. CTSURIOA CTSU1
| Input value
Approx.20uAf ——————————— - - OFFFH f——— ’
: [ :
| |
| |
| |
| |
| |
| |
| |
Approx.5uA [~ ——— : :
| |
[ : i |
\J Approx.25MHz Approx.100MHz 48000-64000
f — ﬁeference ICO counter output value example
Characteristic ICO current - frequency Characteristic reference 1CO
m CTSURIOA - ICO Counter

©2023 Renesas Electronics Corporation. All rights reserved. _ [ | z E N ESAS



CAPTOUCH MAIN (QE) VIEW

3.Tuning [E &)

Tuning Processing Phase 2:4 & H 8%

< i B H I AECTSUY IR L I B &7 — IR

< B EEX QE T HA B CTSUR A7 e (B AT B R B (1 2 2 CTSUSOFF /7 4%)
DA o T R A (iR s 1S ARk DA 5 HA o 3R B A 4% ) 20 D

PRI N E SN MR A2 7 o
IR, RGRIEA Y C B HE & 1F 1817

hE: nd

FECTSUWIGRALING, AERI G B LA 2 2 |, A o — MR IEI AR . @ s Caemesh

ICO Correction
W CTSUS I % B UGG, B8 AR IEA S, A R s A (B, 3F ICO Correction(Approx =20%)
S PRAR (AL R O AT LA, X e BRI B T, [ SERR L T R

BT R 2 P28 P B CTSUZF TR, FE N2 A R IE 2%, DURA (RS AT gt

T R S S R . S e T MC UM 5ok i o B 7 [ A R 2

DA 3CES, XTCTSULIATAA Ak B H i A A ICORSIE#EAT 1 VRN AR
Capacitive Touch Sensor Correction for Accuracy Enhancement Rev.1.00 Jan 18, 2017
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CAPTOUCH MAIN (QE) VIEW

3.Tuning [EA]

Tuning Processing Phase 2:/r & H7 A
< HINHEG WG, 2 T HSPRQE-Touch XA kA= ii*.log S A

v [== RX140TB [HardwareDebug]
> 4 Binaries
> Includes
> 2 ge_gen
> 2 src
> = HardwareDebug
v = QE-Touch
qe_tuning20230222135201.log
qe_tuning20230222140658.log
RX140TB tifcfg
¥ [= trash
RX140TB.rcpc
{5 RX140TB.scfg
|¥] RX140TB HardwareDebug.launch
> (7) Developer Assistance

<< METHOD 0 >>

[TS28]

Sensor Drive Pulse Frequency (MHz)
CTSUSNUM

CTSUSDPA

CTSUSO

: 2.0

: 15

1 206 =——

© 2023 Renesas Electronics Corporation. All rights reserved.
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CAPTOUCH MAIN (QE) VIEW

3.Tuning [E&]

Tuning Processing Phase 3: 1l & R §(F
< REEIEMZThreshold 1A
< (Touch-ONit#{& - Touch-OFFit#{{g) X 60% = Threshold&{&

Touch-ONt% {8

{8 Automatic Tuning Processing *
4/8: QF 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.
. Z{EK160% = Threshold /&

&) Automatic Tuning Processing

5/8: QE will now measure touch sensitivity for (TS_B3, TS09 @ config01).
In this step please use normal touch pressure on the sensor for once. Press
any key on the PC keyboard to accept the sensitivity measurement.

TS_B3, TS09 @ config01: 15435

Touch-OFF 1%/l

LENESANS

Page 57
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CAPTOUCH MAIN (QE) VIEW
3.Tuning [E & ]

Tuning Processing Phase 3: M| & R &
< HMRMEL NG, o7 TR HKPQE-Touch3C {4 ji* log 3

v =% RX140TB [HardwareDebug]

» :&.: Binaries 4 mmmmmmme- Phase3 ----------

> @ Includes << METHOD 0 >>

» 2 qegen [Button(self) 0]

> [ src << TS_28 S>>

: g ;:r_::j;:[}ebug Count Value (Off) * 15086
qe_tuning20230222135201 Jog Count Value (On) : 17218
qe_tuning20230222140658.log Threshold : 1279
RX140TB.tifcfg Hysteresis 1 63

» [= trash

RX140TB.rcpc

{5 RX140TB.scfg

» (2) Developer Assistance
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CAPTOUCH MAIN (QE) VIEW

3.Tuning [E &)

B 3R B2 R
FEQEE W H T 7 EARGER

v FEBEE [ERXKE]

< FAEBRFED. WIHPARBE
< XA BE AHFETHEE O NRTHEER S
<+ MAZRIEEIET, REEER

v SensorIXzhHiR
v Threshold®1{g

v I

L=
Prepare a project that uses the touch

o

QE will automatically perform tuning

interfaces, processing for each touch sensor,

To Select a Project
Selact the target project.

RX140TB ]
To Prepare a Configuration

Select or create a touch interface
configuration.

RX140TE. tifcfg . )

Modify Canfiguration

To Connect Target Board
Connect your target board and PC via
an emulatar.

To Start Tuning
Faollow instructions in the dialog.

Start Tuning

[JEnable advanced tuning

To Output Parameter Files
Qutput parameter files from a tuning
result.

Output Parameter Files
_ﬁ S;;c_li_:g,-— ;n_;.:_rutput folder
[[JUse an external trigger

[JUse diagnostic code

[JUse API compatibility mod

Implement a program using the touch
interfaces,

To Show Code

Implement a program that periodically
scans the status of the touch sensor in
the main(} function,

Show Sample

o

You can check a behavior of touch
interfaces and make fine adjustments.

To Launch Debug (via Emulator)
Launch debugging for your target
project and execute the program.

To Connect UART
Enable a monitoring function via serial
communication, if you do not use an

emulator,
’ Baud rate | 115200
Fort Auto W

Connect

To Enable Monitoring
Show menitoring views and enable a
monitoring function,

Show Views

Tuning  Gesture

Touch I/F Configuration: RX140TB

Method Kind Mame Toud
config0l Button(self) Button00 TS21
configdl Button(self) ButtonD1 TS23
configdl Button(self) Button02 TS27
configdl Button(self) Button03 TS30

h Sensor Parasitic Capacitance[pF] Sensor Drive Pulse Frequency[MHz]

8.972
8.576
8.875
9.285

4.0
4.0
4.0
4.0

Threshold  Scan Time[ms] Owerflow

2348 0.576 None
2865 0.576 None
2475 0.576 None
2592 0.576 None

© 2023 Renesas Electronics Corporation. All rights reserved.
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CAPTOUCH MAIN (QE) VIEW

4.Generating parameter files [E 5] ge_touch_config.c

maiOutput parameters filesf5, ELEERT, £Mage_gen3XHR, FHEBR=ACH ge_touch_config.h
ge_touch_define.h

2. Tuning v (= RX140TB

.. . '
¥ Binaries
QE will automatically perform tuning %'

processing for each touch sensor, 5 E‘ﬂ Includes
v [ ge _gen /

[ qe_touch_conﬁg.c/

To Connect Target Board
Connect your target board and PC via 1
an emulator. > b qe touch_config.he

To Start Tuning > [ ge_touch_define.hald
Faollow instructions in the dialog. % @ qe touch sample.c

Start Tuning > B src

[JEnable advanced tuning > = HardwarEDEbug
To Qutput Parameter Files v & QE-Touch
Output parameter files from a tuning qe tuning20230222135201.log
qe_tuning20230222140658.log
Output Parameter Files | EX1 4ﬂTE.tifcfg
i » [= trash
[1Use an external trigger RX140TB.rcpc

{5t RX140TB.scfg
|¥] RX140TB HardwareDebug.launch
> (7) Developer Assistance

© 2023 Renesas Electronics Corporation. All rights reserved. Page 60 | z E N ESAS
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CAPTOUCH MAIN (QE) VIEW

4.Generating parameter files [E & ]
ge_touch_config.c3C44, Touchfid & J5 S 44

g_qge_ctsu_element_cfg_configll[] = g ge_ctsu_element_cfg configPl[] =
ssdiv: CTSU Spectrum Diffusion Frequency Division Setting
(CTSUL)

so: f{REHEMREEHE

snum: B R CTSU  KATQERMIHE

sdpa: IR EE

© 2023 Renesas Electronics Corporation. All rights reserved. Page 61 | z E N ESAS




CAPTOUCH MAIN (QE) VIE

4.Generating parameter files [E 5]
ge_touch_config.c3CfF, Touchfi & V7 L 1F

g ge_ctsu cfg configol =

.cap = CTSU CAP_SOFTWARE,
CTSUHT IS 50 77 2057 F0 By 7

.tuning_self target _value = 15360,
2 TAE IS T EUE

.hum_moving average = 4,

M )P S E I AR B

.tunning_enable = true,

HIaa 1 i B FEL I 1 B A e

© 2023 Renesas Electronics Corporation. All rights reserved.




| DL Ege_touch_config o (54 CTSURE 54 |
—. CAPTOUCH MAIN (QE) VIEW

4.Generating parameter files [E 5]
ge_touch_config.c3CfF, TouchMt & 5 4

g_qe_touch_button_cfg configll[] =
.threshold = 2349,

button G i E 15

.hysteresis = 143,
buttonfhysteresis i /& H

© 2023 Renesas Electronics Corporation. All rights reserved. Page 63 | z E N ESAS



CAPTOUCH MAIN (QE) VI

4.Generating parameter files [E ]
ge_touch_config.c3CfF, TouchMt & 5 4

g qge_touch_button cfg configol[] =

.on_freq = 3,

Positive Noise Filter Cycle #E1H
BN 2 5 ) B A

.off_freq = 3,

Negative Noise Filter Cycle/Jiti& i
BN e A ) i A

.drift _freq = 255,

Drift Correction Interval #/&tE1H
B 4

.cancel _freq = 0

Long Touch Cancel Cycle/it&E(H

EW

1

Count Value

Threshold value

g /
5

5 f

o

T

uuuuuuu

Time —
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CAPTOUCH MAIN (QE) VIEW

5.Sample Code [E &)

3. Coding

Implement a program using the touch
interfaces,

To Show Code

Implemeant a program that periodically
seans the status of the touch sensor in
the mainl} function.

Show Sample

&) show Sample Code

Sample code of main() function:

!

* FILE : ge_sample_main.c
* DATE : 2022-03-09
* DESCRIPTION : Main Program for RX

*

* NOTE:THIS IS A TYPICAL EXAMPLE.

x

!
#include "ge_touch_config.h”

#if (TOUCH_CFG_UART MONITOR_SUPPORT == 1) || (TOUCH_CFG_UART TUNING_SUPPORT ==
#include "r_sci_rx_pinset.h”

#endif

#define TOUCH_SCAN_INTERVAL EXAMPLE (20} /* milliseconds */
void R_CTSU_PinSetinit{void);

void ge_touch_main(void);

#if (TOUCH_CFG_UART_MONITOR_SUPPORT == 1) || (TOUCH_CFG_UART_TUNING_SUPPORT ==
#if (TOUCH_CFG_UART NUMBER == 0)

< >

—>

| Show the Application Note

Copy to the Clipboard Output to a File

v 25 RX140TB
> # Binaries
> [l Includes
w 2 ge gen
g ge touch_config.c
» [ ge touch_config.h
» [ ge touch define.h
| » [€ ge touch sample.c I
2 src }
» = HardwareDebug
v [= QE-Touch
ge tuning20230222135201.log
ge tuning20230222140658.log
RX140TB tifcfg
» [= trash
RA140TB.rcpe
RX140TB.scfg
FX140TE HardwareDebug.launch
» (?) Developer Assistance

(el e [

= 48 m

THEH=

© 2023 Renesas Electronics Corporation. All rights reserved.
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CAPTOUCH MAIN (QE) VIEW

5.Sample Code [E &)

v = RX140TB
[

o
[l Includes

v 2 qe gen
[¢] ge touch config.c
[ ge touch config.h
[n] ge touch define.h
[€] ge touch sample.c
2 src
(= HardwareDebug
v = QE-Touch
= ge tuning20230222135201.log
= ge tuning20230222140658.log
2 RX140TBtifcfg
= trash
|=| RX140TB.rcpc
{5 RX140TB.scfg
|| R¥140TB HardwareDebug.launch
(%) Developer Assistance

Binaries

—>

THE H %

{

void ge_touch_main{void)

fsp_em_tem;
* Open Touch middleware */

er = RM_TOUCH_Open(g_ge_touch_instance_configd1.p_cirl, g_ge_touch_instance_config01.p_cfg);
if (FSP_SUCCESS 1= em)

{
}

while (true) [}

* Main loop */
while (true)

1

f* for [CONFIGD1] configuration */
err = RM_TOUCH_ScanStartig_ge_touch_instance_config01.p_ctrl);
if (FSP_SUCCESS |= em)

{
while (true) {}
}
while (0 == g_ge_touch_flag) {}

g_qe_touch_flag = 0;

err = RM_TOUCH_DataGet(g_ge_touch_instance_configd1.p_ctrl, &button_status, NULL, NULL);
if (FSP_SUCCESS ==em)
{

f* TODO: Add your own code here */

" FIXME: Since this is a temporary process, so re-create a waiting process yourself. */

R_BSP_SoftwareDelay(TOUCH_SCAN_INTERVAL_EXAMPLE. BSP_DELAY_UNITS_MILLISECONDS);

© 2023 Renesas Electronics Corporation. All rights reserved.

< Sample CodeEF'ﬁiﬁHWhile(l)
SO S Rl s se i
R_BSP_SoftwareDeIay()?g
ILCTSU APII120ms /i 1 7€
INREIN R EIEEZN AR

< Captouchfifi 5 $2 FH X} - SL iy
P E R A, HEW K
CTSU iZfT IR Z S H#H 5
TGN IR FH 1 € B 8] e A R,
DAl LSRR BE R e T 4 4%
T RS,

= 08
e s e e

“ CapTouch Parameters {QF)

Touch I/F: button{){] @ config0l v [Sync a

I/F Type: Button(self), Channel(s): TS28

Iltem Value ‘

Dirift Correction Interval 255

lLonE Touch Cancel CICIB h ,5‘
Positive Moise Filter Cycle j% H :I -[’HJ H

Ir\legatn.re Noise Filter Cycle 3 "IETJ Kmﬁaé

Moving Average Filter Depth 4

Touch Threshold 1244

ge_touch_main
Page bb

Hysteresis 52




CAPTOUCH MAIN (QE) VIEW

5.Sample Code [E &)

CTSUZERTOSMA T, #FHEAMBTHER > PriaskAHZITRE
B BIRTOSHISegger Systemview X} CTSURIIBATHEAT 404

i
-2.5ms -2.0ms -1.5ms -1.0 ms -500.0 us 0.004 007 B6S +500.0us +1.0ms +1.5ms +2.0ms +2.5ms +3.0ms +3.5ms
|l| Y T Y [ [y I (I [ I SO [ [ Y I (NI A N[ A [ N N [N I I N O O
| \\ | /
ctsu_end_i
ctsu_read
|
ctsu_wri
| | | | | |
ysTick
A | A |
Scheduler
| |
Cap_Touch_Pri3
Tmr Swc ‘ ‘ ‘ ‘ ‘
—325.4us— 10 0 —————————————————————————5.0ms
< ’ F 1@ @ ?
FY

Timeline CPU Load Runtime



CAPTOUCH MAIN (QE) VIEW

6.Monitoring Connection [E &)

To Launch Debug (via Emulator,
Launch debugging for your target
project and execute the program.

To Connect UART
Enable a manitoring function via serial
communication, if you do nol use an
emulator,

115200

Baud rate

Port Auto v

Connect

To Enable Monitoring
Show monitoring views and enable a
monitoring function.

Show Views

© 2023 Renesas Electronics Corporation: Al fights feserved. Page 68

RENESAS


https://www.renesas.com/jp/zh/document/apn/using-qe-and-fsp-develop-capacitive-touch-applications?language=en&r=1398061
https://www2.renesas.cn/cn/en/document/apn/rx-family-using-qe-and-fit-develop-capacitive-touch-applications?language=en&r=1531576
https://www.renesas.com/jp/zh/document/apn/rl78-family-using-qe-and-sis-develop-capacitive-touch-applications?language=en&r=1496636

CAPTOUCH MAIN (QE) VIEW

7.Software trigger / External trigger [E 5] ®

s Software trigger

B LU APT S Bl & o Sonnout T e Lo I NN
RM_TOUCH_ScanStart an emlator
(g_ge _touch_instance config@l.p ctrl); oo et o I the disog

< External trigger .
B B R [1Enable advanced tuning
LLRX140 943 it oo e o s iing

result.

Clutput Parameter Files

[ Specify an output folder

[]Use an external trigger

[]Use diagnostic code
[] Use APl compatibility mod
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CAPTOUCH BOARD MONITOR (QE) VIEW
Recording / Playing Log

1. Recording / Playing Log

; -J Play Monitoring Log of Touch Sensors with File

i_:l. Stop Playing/Recording Log
Ell Suspend/Resume Playing Log

; -‘I Record Monitoring Log of Touch Sensors to File

§ Save Contents of the Monitoring Table

/

i\ CapTouch Board Monitor RARLTS,Synergy (QE) &2

=3 IR =

© 2023 Renesas Electronics Corporation. All rights reserved.

~
Enable Monitoring | Monitoring: Disabled, Communication Status: Disconnect
Touch I/F: Button00 @ config0l v
I/F Type: Button(self), Channel(s): T528
v
~
Button00
v
£ >
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CAPTOUCH BOARD MO

1. Recording / Playing Log

Log3 /4 BL*CSVRE RARTE
B] D FH excel ) B R Ih BEBEIT 20 7

4| B
i 2021-10-24T23:30:09

238 Configurations(Methods):

£l Name Touch Interfaces

‘W config0l TS_B1, TS1TS_B2, TS10 TS_B3, TSO
sl Logs:

s config01.T: Reference Threshold Reference+Threshold Difference
@ 15411 15308 448 15756 | 103
5 15388 15308 448 15756 80
N 15350 15308 448 15756 42
0 15328 15308 448 15756

1 15313 15308 448 15756

2 15337 15308 448 15756

3 | 15324 15308 448 15756

4 | 15345 15308 448 15756

5 15362 15308 448 15756 54
16 | 15347 15308 448 15756 39
7 15377 15308 448 15756 69
8 | 15367 15308 448 15756 59
9 | 15378 15308 448 15756 70
PO | 15341 15308 448 15756 33
ay 15347 15308 448 15756 39
P2 | 15316 15308 448 15756 8
1] 15228 15200 AAD 1E7ER a0

AT

mA
E~ e
B

BE Bk B

B EEE

T=5ma

=

rtArt

£ 3D &R
i

e

Rz a0

SOEMNET -

hnEm A

%

Visio Data
Visualizer

ETR

Bing Maps

H People Graph

AT23:30:09
ions(Methods):
Touch Interfaces

15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308

TS_B1, TS1TS_B2, TS10

448
448
448
448
448
448
448
448
448
448
448
448

15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756

ame

15411
15388
15350
15328
15313
15337
15324
15345
15362
15347
15377
15367
15378
15341
15347
15316
15336
15382
15400
15369
15359
15375
15428
15379
15380
15379
15387

© 2023 Renesas Electronics Corporation. All rights reserved.
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15360

TS_B3, TS09

21-10-24T23:30:09
onfigurations(Methods)

Touch Interfaces

15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308
15308

nfig0l TS_B1, TS1TS_B2 TS10

448

Reference Threshold Reference+Threshold Difference Hysteresis Status
103

gs:
nfig01.T:Reference Threshold Reference+Threshold T

15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756
15756

oo ocoococoo0Oooo

config0Ll:T! Refere

15365
15354
15364
15362
15361
15362
15348
15358
15372
15376
15381
15355

[l

EFiFE 1 +-1erence Threshold Difference Hysteresis Statt
0 AF— 15258 597 -13 29
0| =800 4| 15258 597 -18 29
0| 15700 72 29
0| 15600 Nl zE =% 29
5 22 0| 15500 57 = = |29
29 22 0l 15400 74 @ 29
16 22 L5300 74 29
37 22 0 50 1 = 29
54 22 0 90 29
39 22 0| 13100 79 1 =m0 2%

15000

S z D25 4 s s 75 s o0 ouomon g = e
70 22 ] T e FF2 R53 75 4 =5 29
33 22 . 323 =] 29
29 22 0 15344 15354 76 -10 3 0 15285 29
8 22 0 15352 15354 76 -2 3 0 15278 g 29
28 22 0 15345 15354 76 -8 3 0 15271 2 29
74 22 0 15353 15354 76 -1 3 0 15278 29
92 22 0 15353 15354 76 1 3 0 15281 3 29
61 22 0 15363 15354 76 9 3 0 15295 a 29
51 22 0 15363 15354 76 9 3 0 15262 29
67 22 0 15366 15354 76 12 3 0 15283 5 29
120 22 0 15381 15354 76 a7 3 0 15297 [ .29
71 22 0 15365 15354 76 11 3 0 15301 29
72 22 0 15370 15354 76 16 3 0 15293 bl EEE. |29
71 22 0 15367 15376 76 -9 3 0 15325 Lrorow wo - 29
79 22 0 15372 15376 76 -4 3 0 15290 15258 597 2 29
52 22 0 15362 15376 76 -14 3 0 15269 15258 597 11 29

R EER,
- BREE. AHIE)
= HEBISTEE.

E PSR MERE:
» ZAFRER,
- FIFESES.

5 —eEEE
15

15

15

2w

falalae

1t
4 B EEFERM..

15500




CAPTOUCH STATUS CHART (QE) VIEW

1. Displaying the Measured Values

Count Value: SEP I EAE [ Touch-On)
Reference Value: E#E{E [ Touch-Off]

Threshold: R E (R BUE)
Difference: Touch-On/Off £

3?; CapTouch Status Chart RA (QE) &3

Touch IfF: |Button00 @ config0l

v [[] Sync a selection

Start Data Collection

Moise [NT]: Average [NT]:
Maoise [T]: Average [T]:

] CapTouch Status Chart (QE) View

Signal:

© 2023 Renesas Electronics Corporation. All rights reserved.
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869

R = =
15351 - 15268 10

CAPTOUCH STATUS CHART (QE) VIEW

O X

2. Standard Deviation and SNR [&E&Y |
&\ CapTouch Status Chart RA (QE) 53 Lol B = =0
S N R %i‘f‘ﬁﬁﬁ Touch I/F; |Button00 @ config0l w | []Sync a selection

I/F Type: Button(self), Channel(s): TS31

Count Value: 15313 | Reference Value: 15327 | Threshold: Difference: -14

RELARIE[NT]

v 2R S5 H e i R P R SRR

v IR R EEIUIE], R AR I R A A B30 S ey
(5" B KAE R o

v IEAh, IERITHE IR R RS CRAEERD 7 (=hR
#EZE) FAFIYE CRAREED 7.

v ARSRAE SR AR S A frh 45 B R A A rh 45828 A i 2.
» WGP I HAE R 57

Start Data Collection

Average [NT]: Minimume M & imume
Average [T]: Signal: SMR:

AP B T]
v Ul E B Al R AR .
v EHIEREME, iR RN “IRE (AR 5503 )N N
) 7 CGhr#EfmZE) F1OCPSE (Bl 7 . v o
SRTE R A A BB TR A8 A B AR A, RAR A
Kbk, R LT

CapTouch Status Chart (QE) View

BIEPE
RA FSP : Using QE and FSP to Develop Capacitive Touch Applications

RX FIT : Using QE and FIT to Develop Capacitive Touch Applications Rev.2.00

RL78 SIS : Using QE and SIS to Develop Capacitive Touch Applications Rev.2.10
LENESANS

Page 73
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https://www.renesas.com/jp/zh/document/apn/using-qe-and-fsp-develop-capacitive-touch-applications?language=en&r=1398061
https://www2.renesas.cn/cn/en/document/apn/rx-family-using-qe-and-fit-develop-capacitive-touch-applications?language=en&r=1531576
https://www.renesas.com/jp/zh/document/apn/rl78-family-using-qe-and-sis-develop-capacitive-touch-applications?language=en&r=1496636

CAPTOUCH MULTI STATUS CHART (QE) VIEW

1. Display Multi TS Channel e’ o X
\ — e s v &1\ CapTouch Multi Status Chart RA (QE) 53 gy o v = "
HJ LA 75 5 T8 T8 ) S U B AR IR FE A BUE | —
) ) Button0Q, TS31 @ ¢ w Button0l, TS28 @ ¢ w Koo _ Boo, TS27 @ ca w Koo _BO1, TS09 @ ca w
2. Display Capacitance Converted e L Lirr L= |

from Count Value
(SliderDd), TS22 @ ¢ w (SliderD0), TS30 @ ¢ w (Wheel0d), TS02 @1 w tWhE'E'“:H:II T512 @0 w

m‘uuﬁﬁgi@iﬁ%iﬁﬁiﬁﬁﬁ - |-|5359 | .||5485 | H|I52'ﬂ5 | .|I53ED

Button03,
Setup Colors...

Check the Latest Information on Web

© 2023 Renesas Electronics Corporation. Al rights reserved. Cap TO uc h M u I t | Stat us Ch art (Q E) V| ew E N ESAS



CAPTOUCH PARAMETERS (QE) VIEW [

Limly
[FLL])

1. Viewing and editing the Touch APl parameters

v B ERAS TR RURA T o] B\ B AR S BV A

VBB S [PPSR B I RERAMN | D covtoren poromes i @ 20

e

CTSUSO 51
CTSUSNUM 0
CTSUSDPA Operating clock divided by 84

& owpupwaneerde

f&ge_touch_config.c3C{8:

e} O X

Touch I/F: |Buttﬂr1m @ configl

w | [ Sync a selection /

|I.e’F Type: Button(self), Channel(s): T531

Value

Drift Correction Interval
Long Touch Cancel Cycle
Positive Moise Filter Cycle 3
Megative Moise Filter Cycle 3
Flcuing Average Fdter Depth O
Touch Threshold
Hysteresis
CTSUS0O 21
CTSUSMUM a

CTSUSDPA Operating clock divided by 684

© 2023 Renesas Electronics Corporation. All rights reserved.

Set a dnft correction interval. A
Drift Correction is a function to make the reference value follow the

surrcunding envircnment.

Input a value between 0 and £5535.

- The value is 1 or more: The reference value will be corrected every cycle
specified in the [Drift Correction Intenval] item.
- The value is & Mo correction.

This setting item will be applied for each method.

1

Count Value

Threshold value Threshold

7/

Reference value

Touch OFF TouchON | Touch OFF |

Time —

Drift Correction Interval

Positive/Negative Noise Filter Cycle

]

AV Dta = [Pt

e

[ wwe_natea = (D v=2y+Dta 0

M

Moving Average Filter

Touch Threshold and Hysteresis

RENESAS
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4

Frit o HEL A A SR DA N A R AR it

DU i o P2 A IS Dh e . e A A e i
1. Fi i MCUR ZhFE TAERL
2. CTSURTIFERL A I3 AF TAEwAE
3. RX140 MCUFIMEC+AJ 1 I g
4. 52N DIFER) R EL R R
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FEEMCULIhFE

Q¥ 5% MC UL T AR = 16 )

AR

£y

MCUZ : REARPE
ZEERAERN | FEERAEN | ANEE/AT R AR TRERHE
RL78 [RL78G23 [HALT mode X SNOOZE mode |STOP mode X
RA RA2 Sleep mode X SNOOZE mode [Software Standby mode X
RA4. RAG6 [Sleep mode X SNOOZE mode [Software Standby mode [Deep Software Standby mode
RX |RX140 Sleep mode |Deep sleep mode | SNOOZE mode |Software Standby mode X
Sleep mode 2RI CPUMIETE, (I RN AR . Hfb ) EAMEIIREAR I, R, i M
HALT mode VRS T DAIR HY 5 B AR SX
Deep sleep mode TR EEARMET: CPU. RAM. ROM{Z 1L TAF, (HEABMARE. Hib A EAMEThREARE IR,
[EIEEER  [SNOOZE mode /INBEE/T B AR 2R, - %?%Wf;iitﬁfﬁf%? Eﬁtﬁiﬁ? ﬁﬁﬁﬁ@ﬁﬁﬁffﬁﬁ%ﬁfLJ\EK”%@%CPUE‘J‘T%%T‘@ﬁo @ﬁﬁﬂﬁ%iﬁ
(ThEE BT s AT, T DAEAR AR A Nk N 38 IR /N /T AR X i L B O 26, /B /AT B AR v DA [ 381 1 3 A =X

STOP mode

FEVLER: CPU, K5 A EAMEIIREAIIRYG #+5 1E TAE. (B2, CPUMEZ 178 1A 2 FISRAMEE, A E4METh

Software Standby mode

HE MRS AN O PR A4 O B . i AT AR 2 B (IR T 48

Deep Software Standby mode

REBRFPER: CPU, K7/ EAM%IhEe, SRAM(standby RAMER AN AN K &R 73 1k % defs 1k TAE. sbAh, sk
TG IX AR L[ Py S EYRA N, DR DA S BRAIK . TS CPU T A7 2 Rl K3 43 b B AR 1) N 7578 ) A 8 s

© 2023 Renesas Electronics Corporation. All rights reserved.
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—2 A

CTSUIRThFER

-

R A4

KRBT

O CTSURZI#ER H K TAERR

< CTSURLEAFKIMCUIRIIFERE, W] SEIA F A RIIFEER

d CTSU/CTSU2/CTSU2L

v’ STOP

v" STOP + Snooze

d CTSU2SL
v STOP

v" STOP + Snooze

v" STOP + Snooze + MEC + AJ

© 2023 Renesas Electronics Corporation. All rights reserved.
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CTSUMRILFEN K

v STOPIETN FEICTSUIRE

R TAE AR

Low Power Touch Application Specific DTC and CTSU -
Power Mode Settings

CTSUCRO.SNZ=0 CTSUCRO.SNZ=0

Y

100mS (example)

CTSUCRO.SNZ=0 CTSUCRO.5NZ=0

DTCST=1 DTCST=1 DTCST=1 DTCST=1
RM_Touch_Open()
R_LPM_Open()
Pm;f:;r;tfn':c” P.| RAGT_Openf) RM_TOUCH DataGet RM_TOUCH DataGet
If touch detected, light SR (If touch detected, light
Clock init Kickoff first Touch | CPU { ’ CPU :
P{i:llf ||'I||I|1tl - :canlfsinouc SLEEP LED and stay in "RUN’ Software Standby Mode R;:Hake SLEEP LED and stay in ‘RUN’ Software Standby Mode
erformed by ESP | /M ToUCH E‘mn‘ mode, if not prepare for = mode, if not prepare for
e " seanl] Software Standby) - Software Standby)
Enable SLEEP
CPU wakes from Clj-‘l.rl'lenters Scbﬂware_ Standb; AGT expiration wakes
low power ;”:_P;—I‘[PM; HECD:{;Q ;r;a: CPU from Software
‘SLEEP' state — —towrFoweridodecnier Standby, kicks off next
CPU Reset ge_touch_main() scan

(RM_TOUCH _Start5can),
then returns to SLEEP.
AGT count starts over

Page 80
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CTSU{KTh#EN A K134 TR AR

v' Snoozef@t

= SnoozeljgRe it | #eE RiF 1,
A] i 2 PR HL I YRR

" RVFAE LR B CPURIH At 41 e %1
RIS AR LA e, Bl
ADC. DAC. CTSU. SCI

= AR BRI RES
Jil, LAk — 25 s A DA R 1

Timer Trigger Timer Trigger

Mode of
Operation

Software
Standby

Normal

ADC Data XL ADC Data

Power
Consumption

Time

© 2023 Renesas Electronics Corporation. All rights reserved.
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CTSU{KTh#EN A K134 TAERAE

v STOP + Snoozet&E, FRICTSUIRE

Low Power Touch Application 2

- 200ms (example) -
Fickoff first
Touch Scan
RM_Towch_Openi] using AGT AGT
elc_open RM_TOUCH_ underflow underflow
StartScam i i
Processor startup, | T V- Openi) o usingﬂ MIZEErs | ow ToucH Dataset IrigEers | ow roucH patacet
memaory init Kickaff first Touch | EXTERMAL Snooze {If touch detected, Snooze (If touch detected,

Clock imit Sean usin trigeer [AGT1 Software Standby request turn on LED for fixed | Software Standby request turm on LED for fixed

Fim init BM TOUCH Em,t expiration) Mode + Snooze pericd, if not prepare [ Mode + Snooze period, if not prepare
performed by F5P - Emr'r.!',l_ Via ELC, for Software Standby Via ELC, for Software Standby

BSF + snooze) + snooze)
Snooze Snooze
Start AGT using Enzblz triggers triggers
R_AGT_Stort]) | Software CTSU scan CT5U scan
Standby with
Snooze
CPU enters Software CTEU End of 3can I5R
Etandby wiakes CPU for data
processing
CPU Reset hal_entry()
© 2023 Renesas Electronics Corporation. Al rights reserved. Page 82 ™ ! E N ESAS



CTSUfRT#e N H R AT TAEGAE

v' STOP + SnoozetRR FHRICTSUIRE

Operating mode _ sta?'lgmrzda Snooze mode Software standby mode Snooze mode Software standby mode Snooze mode

A A A A A A

Interrupt of release from the
snooze mode, CTSUWR
interrupt, CTSURD
interrupt, and CTSUFN
interrupt are generated.

LPTPRD -=========mmmmmm e mm oo e cc oo m e o e m e e e —==- ====
LPT counter / / /
LPCMR1 P (- —— e —— I ——
(1) Snooze (1) Snooze (1) Snooze
LPT compare ma_l-:;-h 1 transition transition transition
(snooze transition condition)
(the external trigger from the
ELC for the CTSU) DTC DTC — DTC —
transfer | | | | transfer | ‘ | | transfer | | | |
CTSUWR interrupt ~=_ ~=_ ~=_

(the DTC transfer source) | | | | | | | | | |

CTSURD interrupt
(the DTC transfer source)

(2) Snooze end

(2) Snooze end

CTSU snooze end request
(snooze end condition)

(2) Release from the

Interrupt for release from |_ snooze mode

the snooze mode
{CTSU measurement end)

Figure 11.16  Timing of Measuring by the CTSU in the Snooze Mode
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RX140IMEC+AJZ T ke

Auto judgment: A7 25 1CPURIA] PLiE 4T Touch ON/OFFH] H 3 I Wi (I CTSU2SL 7 #F)
MEC(Multi Electrode Connection): £ 4™ B IEBAE —EAE N RN K
151 J& 4= 100ms

| &
1 €

» 1

(&4 (CTSU/CTSU2/CTSU2L) b IR AL
| [+
T [
= 4 CPUIER/S i .
B s SHRAE T O i
S CH1 CH2 CH3 on/offHi RE
| il PR PR ‘
THE i g e A
| | - B MECThAEI T 7] : :
CTSuU2sL | ; ; i
| i | \ o
T ﬁr I __-Ir ___________________ | |— CTSU2SL
= A || | iEiTAuto judgementIhgE /b IR ThE .
g B TR B e r— O i
> CHLFCH24CHS | g A S HIT 3 i AR EICTS U IRE
| i it s (W FECPU)

BT SR W
© 2023 Renesas Electronics Corporation. Al rights reserved. /j—:\"fﬂ - CH1, CH2, CH 3= Q %,ﬁﬁﬁm&jﬁjﬁ B(] Ij\] —"%B‘mﬂ% ;{E N ESAS




RX1400IMEC+AJZ ThRE

RX1401 ) CTSUMK D #E B F B A TAE AR
(ff FIMEC+AJ T Th fit

( ge_touch_main() >
— — ( Peripheral function initial setting )
( Initialization ) |

CTSU pin initialization
— ) R_CTSU_PinSetlnit()
Initial setting |
C c - o 0 All touch board LEDs turn off
» Peripheral function initial setting r_turn_off_touch_board_led()
: |
Preparation for low power Peripheral function initialization
measureme nt init_peripheral_function()
Offset tuni !
Unlng Touch driver initialization [Config.1]
: R_CTSU_Open()
Low power consumption |
Touch middleware initialization [Config.2]
measurement RM_TOUCH_Open()
( End ) |
C End )

Normal measurement
]

© 2023 Renesas Electronics Corporation. All rights reserved. Page 85 | zE N ESAS



RX140IMEC+AJZ ThRE

RX1401) CTSUR T #E N H Btk TAERAE .
(f#i FHMEC+AJH Thfig) <L°W power °°"S"mp“°”> ( e e )

measurement preparation |

I LPT Compare match setting(100msec)
. R_LPT_SetCMT()
( ge_touch_main() ) Base line setting

I Measurement start [Config.1]
R_CTSU_ScanStart()

Initial settin CPU board LED turn off
g r_oontrol_cpu_boa rd—IEd() Low power mode activation
) R_LPC_LowPowerModeActivate()
Preparation for low power ( End )

Low power consumption
measurement

Normal measurement
|
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MR EERE

1.MCUK Jr E3R% %%

2. MCUHKTh#EE R

3.CTSUR 1 & #A

4.CTSUKISensorIXsh ki
5.CTSURIMEC% HLIRERE+AI B B AW ThRe
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(R ZOFEHI IR vt 2 CA R R T

T (RTHFE R 1 28 A S Bl 7 v
1. AR TIFE= o I BRI AE 7 A
2. T IR ANy BT DI AE = b B T s 1 6 5k
3. ARINFEMIR K & A4H: Keithley DMM7510
A AT FEM 7R 5]
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AN G AT AR TR it B T s TPk e

& Eor ERRIIREDIR k&R, FILMhE, 8F:

v FEShZAS K TE B S R B A0 3 B U U B —— e 7o S 0 MU0 0 R 5 B M e B 22 e, EL 3 e ) KV B A
L. K2 B SS I E TG v 2 L R /R

v 4P B TR R ERBNESPIRS QRRTHFER) i, R SR B BRI —— 2 500 2/ sl kb 8 %
T, R (7 2 RD . A 22 B A A7 2 L P M T 8 1 SR 2R

v RERIBIEICFE — s w@ s R K 6], 55 BB L0 7 B 5 ok S 3 K 42

v IR BR B N HRZE —— K 2 MO B IR S ARG, (ENMEEE. T IRIhEer & 0 a IS, R4 aI AW
AR LR 2 SR K iR 2

v IS REE B BIR T A S R R

& LR ERKTI R R R &b

v ORTEF A A M DIER B, 75T BRI P B IR L ARt LR e, AT ) e
v OERAH R EIS PR, RS RN G, T Ol R SR Y

© 2023 Renesas Electronics Corporation. All rights reserved. Page 90 | z E N ESAS



{RTIFE il K E
O XHESFE R4 (RS

(ToT)  fH#EATL B A Typical Power
[ S E SN WL

Transmit «<—— Individual pulses for

O 7 2% D MG TR Current Usage Profile Wake Up or Transmission
o o mode can range from
Tk i) E, R hundreds of mA to Amps,

AR BN o EE, and can be as narrow as

a couple of pys

Q A S I E R Standby
TG, FFRZMR 7 i ) S H
M.

Q HimAED e IR
HEMESS, BOYIXEE R

L2 GRS TR (S SV Currents range from hundreds
It M. =R of pA to hundreds of mA

R OR Y ) N IR IS R L, 9 Currents range

LI 8 LA AR M from pAs to mAs

F], X]HE R RFS LAD, Currents can be as low

I L B R R SR T as hundreds of nA

JEI SR 3 52 B 1) FELYR A
FTE L




(R FEM R & A4

KEITHLEY DMM7510

O DMM 7510 7v.$E 2 ThEER

v H TGS E PO T RIIAEI B I APPN

% FIDMM7510
Q XTI FERY
Q BRI
v DCHLR
Q HriLIhee
v BT EIR
< BEABER
< 1M/
Q P ER/ZIFE

© 2023 Renesas Electronics Corporation. All rights reserved.

MEINEE
BERBE
ZmEBE
B

e Eedk
BEREBELE
BEREMR

AR

eeeeeeeeee

CONSUMPLION oy pactivecurrentpeak = 2o Cirrenty, X Time Intervaly,

© © © ®© © © © © © © ©® O

= AY; X AX; + AY, X AX, + ... + AYg X AXg

wheren =8

B e
¢ HFHEBE

° BFHER

ConSumprion g = AY3 X AX;
= 30.57mA X 2.45ms
= 75mA ms

() Exponential (@ Decimal Decirnal Display Precision:

| Itern || Dmm1_Time(s)(1)(1) || Dmm?1_DigitizerCurrent(1)(1)

0.000011448

Graph Data Trigger

0.000001407

-0.000000168

0.000000718

0.000000817

e’ . o S

99
000.0pus 032.8us 065.Tps 098.6ps 131.5us 164.4us 1973us 230.2ps 263.1ps -0.000002333

-0.000007451

9



{&ZHFEM A B

Q MEX/RB1: Software Standby mode#i =X T ) HL I
v' SpecH LY E 2H0.30uA(Ta = 25°C)

O f#/HRA2L1 EK Board
O A 1.5V AAAR it

| mi’h’m}i.—‘ﬁ'nr
=

HHnm

RA2L1 User's Manual 41. Electrical Characteristics

Table 41.11 Operating and standby current (2)
Conditions: VCC = AVCCO=161055V

Parameter Symbo Unit Test conditions
Supply | Software All Ta=25°C lce LA —
c|_,|rrent"1 Standby SRAMs(0x2000_40 N
mode™2 00 to Ta=955°C
0x2000_7FFF) are " ore
on Ty =85°C
T = 105°C 4.0 70
Only 8KB SRAM T,=25°C 0.25 22
(0x2000_4000 to "
0x2000_5FFF) is on | Ta =95°C 06 5.3
Tz =85°C 18 20
Tz =105°C 3.65 70
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(e 7 B

B DMM 7510 : DC Current mode Primary Function | Secondary Function
Measurement Settings Trigger
B Measurement Settings in DMM7510 Function DC Current Trigger Mode T
. Range 10pA Acquisition
B Function: DC current NPLC 0.0005 Measure Delay (s) 0
B Range: 10uA Display Digits e
Auto Zero Start at HH:MM 2022/05/05 14:16:4
B NPLC: 0.0005 (Sample Rate: 24000xi/s) Line Sync Timestamp Format | Relative
[] Limnit 1
H DISp|ay D|g itS: 7.5 gt: Iljelay Auto Clear
Upper Limit
B Acquisition setting Rel Value e
Acquire Rel Lower Linnit
B Measure Count:10000 [ Filter Audible
Type Repeat (] Limnit 2
| Ot h ers Count 10 Auto Clear
B Auto Zero: On Window (%) - U gperlin

[ ] Math Lower Limit

B Line Sync: Checked

Format Percent Audible

B Auto Delay: CheCked Reference 1
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m AR
m R E 479, 817s, A 10000 AR EHE

m KA RS 4ms

B PR 0.329187ul
B ovv Graph Notes Help

Graphl +
X-Axis -~
Item
® Dmml_Time
Dmm1_DcCurrent
¥1-Axis ~

B [¥] Dmm1_DcCurrent

¥2-Axis ®
Legend Settings [ ]

Cursor Statistics Axis @

M [¥] X-Axis Cursor 1
M [/] X-Axis Cursor 2
M [] Y-Axis Cursor 1
B[] V-Axis Cursor 2

Statistics Awis:
® ¥1-Axis O ¥2-Axis

Options ~

Cursor Statistics

Peak To Peak Standard Deviatic
E-007| 5.03008E-007 (7.22126E-008

© 2023 Renesas Electronics Corporation. All rights reserved.

=
-5
S A N

v

alue Y2Value Delta¥
gz

1 Mean

3.20187VE-007 |:

Sheet DMM Graph Motes

) Exponential

# Decimal

ltem || Dmm1_Time(s}{1)(1)

9969

9971

9973

9975

o977

o979

9981

9983

9985

9987

9989

9991

9993

9995

9997

9999

478.3307844

478.4507989

478.5308067

478.6108229
478.6908303

478.7308368

478.8108485

478.9308657

479.0108737

479.0908842

479.2108994

479.2909083

4794100276

479.4909396

479.5709455

479.6909659

479.7709734

Help

Decimal Display Precisio

Dmm1_DeCurrent{1)(1)
0.0000003

0.0000003

0.0000003

0.0000005

0.0000003

0.0000003

0.0000004

0.0000003

0.0000003

0.0000002

0.0000003

0.0000002

0.0000002

0.0000004

0.0000003

0.0000003
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Q MK/ B12: Software Standby mode + Snooze mode(CTSU W ) 1) H i

0 RA2L1 RSSK Board + Touch Application Board
Q A5V AAAH L

-~ = A
. y %
i ¢ MR w “
]
® of L ¢
Sy .
o A
- ‘ 408
i j A 0 Q0 o .
: ol 8281 i o) o8 i & °
. e 2 ] -4 .: . : s
o | D2,
; 43 R
3 : ~‘.t - e e
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. oS A ¢ e & & @
00 ® 02t R :
0C V¢ 0 g .
,:t g.’x"_g - sl
e 8
1y —— |
e
TR f—_—0
" ¥
(
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B DMM 7510 : Digitize Current mode Primary Function | Secondary Function
. . Measurement Settings Trigger
B Measurement Settings in DMM7510 Function I T— Trigger Mode .
; C i Range Acquisition
B Function: Digitize Current portore (6 S e
[ ] Range: 10mA Tt G Sample Count 100000
SRl rits Start at HH:MM 20220414 17:32:
B Auto Aperture: checked —_— Timestamp Format | RSIStNG
. . Rel Value 0 [ ] Limit 1
B Display Digits: 6.5 e At Clear
Acquire Rel s
B Acquisition setting Filter Upper Limit
T}fpe Repea‘t Lower Linmit
B Sample Rate:100000 (The interval is 10us) Count 10 Audible
Window (%6) 0. Limit 2
B Sample Count:100000 e LT
[ ] Math Auto Clear
B Others Format Percent Upper Limit
Reference L Lower Limit
B Default Audible
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RS R

m R JEHA: 0.9999s, 15 10000 AR EIE,

m ARG 10us

B P 13, 499uA

DMM7510_DC_CURRENT_MODE RSSK_RA2L1_BOARD_STOP_SNOOZE_CURRENT_TEST

DMM Sheet Graph Notes Help
Graphl +
X-Axis @

_ Item
®) Dmm1_Time

D Dmm1_DigitizerCurrent

Y1-Axis ~

B Y] Dmm1_DigitizerCurrent

Y2-Axis ®
Legend Settings ®

Cursor Statistics Axis @

M [/] X-Axis Cursor 1
M [/] X-Axis Cursor 2
M [] ¥-Axis Cursor 1
B[] ¥-Axis Cursor 2

Statistics Axis:
® Y1-Axis () Y2-Axis

Options ~

Cursor Statistics

erCurrent(1)(1)

Span  Minimum Maximum Peak To Peak Standard Deviatiog Mean

09990 |-4.09516E-006 | 1.98955E-003 | 1.99365E-003

© 2023 Renesas Electronics Corporation. All rights reserved.

DMM7510 Digitize Current Mode RL78G23 32pin TS 1ch STOP SNOOZE

DMM Sheet Graph Motes

) Exponential @ Decimal
ltern Dmm1_Time(s}{1){1)
99969 0.9996808
99973 0.9997208
99975 0.9997408
99977 0.9997608
99979 0.9997808
09941 0.9998008
99983 0.9998208
99985 0.9998408
99987 0.9998608
99949 0.9998808
9999 0.9999008
99993 0.9999208
99995 0.9999408
99997 0.9999608
99999 0.9999808

Help
. . . |
Decimal Display Precision: 7

Dmm1_DigitizerCurrent(1)(1)
0.0000005

0.0000004

0.0000006

0.0000002

0.0000001

-0.0000005

0.0000004

0.0000014

0.0000005

0.0000002

0.0000004

0.0000016

0.0000003

-0.0000001

0.0000005




3821y = U

B AR
B K

B CTSU2H)—ANTSIH i fry #2800 & ) [B] Sy 576us

DMM7510_DC_CURRENT_MODE_RSSK_RAZL1_BOARD_STOP_SNOOZE_CURRENT_TEST

DMM Sheet Graph Notes Help

Graphl +

X-Axis -~
_) Item

® Dmm1_Time

O Dmm1_DigitizerCurrent A

Y1-Axis ® l \
B (7] Dmm1_DigitizerCurrent { \

Y2-Axis ~

Legend Settings ®

Cursor Statistics Axis @

M [¥] X-Axis Cursor 1 A

M [/] X-Axis Cursor 2 A

M [] Y-Axis Cursor 1

B[] V-Axis Cursor 2 { \ l \

Statistics Axis:
® ¥1-Axis () V2-Axis

Options ~

Cursor Statistics

M

Maximum Aea Median 1Value V2Value D
Dmm1,

95
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B PR x 1
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418N oL

b E x 1
1.5V AAAH I x 2
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LAB SESSION

B LAB Sessioni4 7 H 7 1M ERELLTAE

O MERKENH TECE. #HQE for Cap touchlEZ A EEHHEN R RS TSEOT I, BFEFEERE NIRRT I8
v RN ERBEEMRINEE(BEER)

v’ RX140 MEC% HEARIEIEINRE

v {RINFEINEE(RX140 Auto JudgementIhfE
v EIEERRINEE(CUEMEC R BUE)

v RINFEHIRERIN
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LAB SESSION

m LAB Sessionfi i8] /7 AR DL 95

o 1R TENGR
v REMERED
o filifEiEE 115 4H (Configuration)
o MECYjREfiifE
o Auto JudgementIifEfd fE
v @it Smart Configuratordsimikshigs
o R_CTSU, RM_Touch
o LPC, LPT, ELC, DTC, PORT
v BT SHEBS
o WHIBITZH
v I AR
o fulBIN R
o LEDIKFNIES

< 2. BT B M AT R
v QER N BR E HIE

o FAMQERXE MM

v ERQEFERMBEMRSH

o BHIEITSH
o MECiz{T&%

o fLII#E(Auto Judgement)iziT S5

o 3N TR

o M A B Tl e L B A

o MECIhHEN FHH

o AKIh#E(Auto Judgement) T g At
< A4 BEARRIN B SEI T 5

o i FIMECH) e L K fig

(232 REE)
o MM RIARA ARG I il fL & T g
(BeitL A k)

% 5% FDMM7510J & Th#E
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LAB SESSION
QFF KA

v e2 studio 2023 04

v" RX FIT Drivers

v Lab sessions

v' QE for Cap Touch

© 2023 Renesas Electronics Corporation. All rights reserved.

+--- 22023 04

+--- setup e2 studio 2023-04.z1p

FIT drivers
+--- rm_touch ge
+--- rm_touch ge

~v2.10.xml

v2.10.z1p

+--- rm_touch ge v2.10 extend.mdf
+--- r_ctsu ge v2.10.xml
+--- r_ctsu_qe_vz 10.z1p
+--- r_ctsu ge v2.10 extend.mdf

+--- r_dtc_rx va4.
.10.z1p
+--- r_dtc_rx v4.10
.01.xml
.01.z1p
.01 extend.
.04 . xml
.04.z1p
.04 extend.

+--- 1_ “dtc X vd4

+--- r_elc_rx v2
+--- r elc rx v2
+--- r_elc_rx v2
+--- r_Llpc _rx v2
+--- r_lpc_rx v2
+--- r_lpc_rx v2

+--- r_lpt_rx v3.
.01.z1p
.01 extend.

+--- r_Llpt rx v3

+--- r Llpt rx v3
--- lab sess1ions

+--- labsessions
--- QE for captouch

10. xml

10 extend

01.xml

LZ1p

.mdf

mdf

mdf

mdf

+--- RenesasQE cap-touch V320.z1p
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LAB SESSION

- Current Configuration

Selected board/device: R5F51408BxFL (ROM size: 256KB, RAM size: 64KE, Pin count: 48)

Generated location (PROJECT LOCY): | srclsme_gen

Edit...

Selected components:

Configuration

r_bspiused)

0 e2 studio version 2023-04 Component 8 Version
@ Board Support Packages. (r_bsp) 740
O QE for Cap Touch 3.2.0
A Renesas 2 studio 2023-04 Setup O X [EA Renesas 7 studio 2023-04 Setup O *

Renesas e studio 2023-04 Setup

Select the device families you wish to install support for

ENESAS

Renesas e” studio 2023-04 Setup

Select the additional software you wish to install

RENESAS

Welcome

@ Device Families

\RA
RA

W RZ

Build, Debug & Code Generation support for Renesas RA device

Welcome
Device Families

Extra Features

Renesas QE (1) | Renesas Toolchains & Ut.. | GCC Toolchains & Utiliti... | Renesas FSP (1)|

5@ Renesas QE -3
[]QE for AFE[RA] 2.0.0

Extra Features O il _ . L
. RZ Build, Debug & Code Generation support for Renesas RZ device Customise Toals to assist in development work invalving AFE.
Customise Features
Features e
RL78 . [ QE for Motor 1.1.0
o -\ Additional Tools to assist in the configuration of motor middleware and related drivers.
:d‘_:l'_"c"al RuU78 Build, Debug & Code Generation support for Renesas RL78 devi Software
Software
RX icenses [] QE for Capacitive Touch 3.2.0
Licenses o cols to assist in the configuration, tuning, and monitoring of touch interfaces.
Tool h g g, and g h
Chortcuts R Build, Debug & Code Generation support for Renesas RX device Shaortcuts (supports all touch MCUs: RX, RA, RL78, and Renesas Synergy)
— - )
Summary - RHB50 S (] QE for BLE[RA,RERX] 16.0
nstalling RH850 Debug support for Renesas RH50 devices nstalling... Tools to assist in development work involving Bluetooth® Low Energy.
Results % RE Hez iz [ QE for Display[RXRA] 3.1.1
O (=71 = . . Tools to assist with timing settings or the image quality of displays.
Build & Debug support for Renesas RE devices (for use with display controllers from Renesas)
Syner
O =RENESAS yneray []QE for OTA (Technical Preview Edition) 1.0.0
Build, Debug & Code Generation support for Renesas Synergy ¢ Tools to assist in development work involving OTA update via Cloud.
1 DA
o dialog
AReness Company Build & Debug support for Renesas DA devices
Select All 406.2 MB download required
202304051529 User: All Users = Back || MNext = Install v2023040561529 User: All Users = Back || Next = Install
©20 " : raye
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LAB SESSION

4 e2 studio version 2023-04
O QE for Cap Touch 3.2.0

v OB

& Install

Available Software

Check the items that you wish to install.

Work with: |SynergyRX V310 (1)/QE-CapTouch/RenesasQE cap-touch V310.ziplf

| type filter text

| selectal |

Deselect All

Marme Version

» []U00 Renesas QF

|

©2

BF 65 G0N

Ly

Help

&

@
|3/

Welcome

Help Contents
Search

Show Context Help

Show Active Keybindings...
Cheat Sheets...

Renesas Help

CMSIS Packs Management
Add Renesas Toolchains
Eclipse User Storage

Perform Setup Tasks...

Check for Updates
Install New Software...

Eclipse Marketplace...

Install Mew Device Family Support
IAR Embedded Workbench plugin manager...

About e? studio

Ctrl+Shift+L

Details

Show anly the latest versions of available software Hide items that are already installed

[ Group items by category What is already installed?
[]Show only software applicable to target environment

[~] Contact all update sites during install to find required software
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LAB SESSION

O RX FIT Driver

_ _ — o
i Lab_session_.. X | [¢ ge_touch_con... |b CapTouch Tun... |b CapTouch Sta... | [¢] resetprg.c | [g Lab_session 1. | = = g
o= =
Overview information ol =
Generate Code Generate Report
« General Information @
D:D Overview
Get an overview of the features provided by Smart
Configuratar. . .
9 Application Code
- w
Videos - ~ Bl
EEE:] i Software Components ]
Introduction to Smart Configurator =1
Browse related videaos Middleware & | (=)
Drivers ) =
What's New =
Device Drivers
. =
@ Check out what's new in the latest release. =
o
L S -+
=]
-

Product Documentation

User manual and release notes

Application Notes

Tool news

« Current Configuration

Selected board/device: RSFS1406BxFL (ROM size: 256KE, RAM size: 64KB, Pin count: 48)

MCU Hardware

Generated location (PROJECT LOCY): | src\smec_gen

Selected components:

Edit..

=

Component Version Caonfiguration

© Board Support Packages. (r_bsp) 740 r_bsplused)

@ Control Low Power States. (r_lpc_rx) 2.04 r lpc_rxfused)

@ CTSU QE API (r_ctsu_ge) 210 r_ctsu_ge(used)

@ DTC driver (r_dtc_rd 410 r_dtc_rx(used)

@ ELC Driver. (r_elc_rx) 20 r_elc_rx(used)

@ Low-Power Timer Driver. (r_lpt_rx) EX| r_lpt_rx(used)

O Ports 241 Config_PORT(PORT: used)
@ Touch QE API (rm_touch_ge) 210 rm_touch_ge{used)

i%% Lab session_.. | [£] ge touch

Software component config

MNew Component

Software Component Selection

Select component from those available in list

Components pxg 5 |2 [ =
W

type filter text |

v = Startup
v = Generic
& rbsp
v = Drivers
v = DMA
95 r dic rx
w = Event link controller
9 r el rx
v = Capacitive Touch
f“ r_ctsu_ge
v = I/O Ports
& Config PORT
“ = Low power consumptior
A rlpcrx
v = Timers
%" r_lpt_rx
v = Middleware
“ (= Capacitive Touch
& rm touch ge

Category |all w
Function |All w
Filter |

Components - Short Name Type Versi..

tH 8-Bit Timer Code Generator 1.10.0

8 Board Support Packages. r bsp Firmware Inte..  7.40

H Buses Code Generator 1.11.0

# Clock Frequency Accuracy Measure... Code Generator 1.11.0

Hf Comparator Code Generator 1.9.0

H# Compare Match Timer Code Generator 2.3.0

H#H Complementary PWM Mode Timer Code Generator 1.11.0

# Continuous Scan Made $12AD Code Generator 1.13.0

8 Control Low Power States. r lpc rx Firmware Inte..  2.04

# CRC Calculator Code Generator 1.11.0

£ CTSU QE API r ctsu_ge Firmware Inte.. 2,10

H Data Operation Circuit Code Generator 1.11.0

8 Data Transfer Controller Code Generator 1.11.0

# Dead-time Compensation Counter Code Generator 1.11.0

2 DTC driver r dtc rx Firmware Inte... 410 v

Show only latest version

Hide items that have duplicated functionality

Description

This software component generates two units (unit 0, unit 1) of an on-chip 8-bit timer (TMR)
module that comprise two 8-bit counter channels, totaling four channels.

Download the latest FIT drivers and middleware

Configure general settings...

£ >

D\.rer\.riew| Board‘ Clocks| System | Components‘ Pin5| Interrupts

Overview | Board | Clocks | System E

® = Back

Cancel




LAB SESSION

O RX FIT Driver
B IR 5 A B % Copy #I“ Support Folders "#9“ download area "8&12 T HI“FITModules” S {43k

& e studio Installation Details O >

Installed Software | Installation History | Features | Plug-ins |Corrﬁgurat|'on | Renesas Device Sup... ISupp-c:rrt Foldersl

10666778614

e? studio support area: file:/C:/Users/a5048269/ eclipse/com.renesas.platform

e* studic download area: file:/C:/Users/a5048269/.eclipse/com.renesas.platform_download/
I > Wei Sun » .eclipse » com.renesas.platform_download »
=5 LeTaA=E ==
«cache 2022/9/2 15:18 I
Boards 2023/2/2 0:07 ST
FITMaodules 2023/M1/512:14 I
QE 2022/9/2 16:19 i
RL78 Modules 2022/8/16 14:59 S
RTOS 2022/8/16 14:59 3=
SharedModules 2022/8/16 14:59 I
Smanﬂrcﬂg .
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