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2 Lab Session 1: #EHT RX140 I —MEEAKEE 12 MNEFIRBRMENATE

Bk

AEALIATH, BET RX140 812 — M EANSE 12 M ESRENMIRNBTRE, LU T##ER QE For Cap

Touch H{THEEN RN MLERINRE, ETEEEATIE:

o 21 FEIRE

e 2.2 {§F Smart configurator IV ERIIKTNIER

o 2.3 flEfimiEiE (interface)sl & Bl & (Configuration)

e 2.4 BFNAEIYFE(Auto Tuning Process)

o 2.5 ENNRFEER

o 2.6 1TIER

o 2.7 {EFHERAHEIREAZSA) LED InisftiR T/

o 2.8 {HFLSZE button status SiSitiE T/

e 2.9 f#F QE for Cap Touch SisfliEKESIEIAR AHEITH
o 210 FHRIZITSH

SNERXT Lab session 1 FUABIFEATREET —ERME, AIBNSLSE 2.1 RIPE 2.5,
£ e2 studio F import S\ 1Z))|[ELEE#l Checkpoints U4+ TFE Lab session 1,
BHiEHTSER 2.6 2128 2.10 g9058,

2.1 mEIiE

2.1.1 | i5@E"e2 studio 2023 04",
#rE T {E=518 Workspace: workspace Captouch Training
g#"Launch”

Q e? studio Launcher O X

Select a directory as workspace

e? studio uses the workspace directory to store its preferences and development artifacts.

Workspace: 1 C:\Users\a5048269\e2 studio\workspace Captouch Training

[JUse this as the default and do not ask again
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2.1.2 | 28 Renesas RX T2
xiEIE File > New - IxEE C/C++IIH > Renesas RX

& workspace Captouch Training - &? studic -
File | Edit Source Refactor Navigate Search Project EFEIE(V) Run Window Help

New Ale+Shift+N > HE C/C++ TE > Renesas Debug
Open Fle... [ Makeflle Project with Existing Code Renesas RA
£ Open Projects from File System... [E €/C++ Project Renesas RL78
Recent Files > [ Project. Renesas RX
Close Editor Cirl+W Convert to a C/C++ Project (Adds C/C++ Nature)
Close All Editors Ctrl+Shift+W | &% Source Folder
Save Cires |E Folder
v fe |& Source File
3 .
Save All Cirl+shiftes | B Header File
et [% File from Template
& Class
Move... % Code Generator
#  Rename... ]
&7 Refresh m =i Bome
Convert Line Delimiters To > [ Other.. crl+N
Print... Ctrl+P
g Import..
s Export..
Properties Alt+Enter
Switch Workspace >
Restart
Exit
E) Cansala [l Branartios] @ Smart Reowsar G2 Smart Manual ¥l

2.1.3 | 3% "Renesas CC-RX C/C++ Executable Project"
EAT Next

& &2 ccv+ mE O X
Renesas RX Tn B &ty

All Renesas CC-RX C/C++ Executable Project ~
CfC++ FE=~ A G/C++ Project for Renesas RX using the Renesas
CC-RX tooichain.

Renesas CC-RX C/C++ Library Project
EEIN A /O + Library Project for Renesas RX using the
Renesas CO-RX toolchain,

@' = Back MNext = Finish Cancel
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2.1.4 | TIE&% Project name:
i Lab_session 1

B Next

=] o X

New Renesas CC-RX Executable Project —
Mew Renesas CC-RX Executable Project

Praject name: Lab_sessiunjl

Use default location
C\Users\a5048269\e2_studio\workspace Captouch Training\Lab_ses Browse...

Create Directory for Project

default
Working sets
[JAdd project to working sets MNew...
Select...
@ < Back Next » e Cancel

2.1.5 | #£"Target Device"AflIga
BB HHAYRHEEFORIEIE RX100 &> RX140 > RX140-48Pin > R5F51406BxFL
B OK XIAXSIHIE

a8 u] X
| Device Selection
& | You can filter devices by regular expression
New Renesas CC-RX Executable Project Search Device
Select toalchain, device & debi Ati - - .
eiect toolchamn, device Foug setings Device RAM ROM Pin RTOS Smart.. Periph.. *
RX111
Toolchain Settings RX113
Language: @®C OC+H+ RX130
Toolchain: Renesas CC-RX ~ RX13T
o v RX140
Toolchain Version: |v3.05.00 ~ RX140 - 32pin
Manage Toolchains... w RX140 - 48pin
CmEs: e . RSF51403AxFL 16KE  GaKE 48 v X
R5F31403AxNE 16 KB 64 KB 48 v x
[z U RSF51405AxFL 32KB  128KB 48 v x
R5F31405AxNE 32 KB 128 KB 48 v x
Device Setti ol R5F51405BxFL 32 KB 128KB 48 v x
evice Settings i RSF51405BxNE 32K8  128KB 48 v X
Target Board: | Custom V| RSF51406AxFL 64KB 256 KB 48 v X
Download additional boards... R3F31406AxNE 84 KB 236 KB 48 v X
R5F51406BxFL 64 KB 256 KB 48 v
Target Device: RSF51101AxLM [ 2 x|
=] O R5F51406BxNE 64 KB 256 KB 48 v x
i Unlock Devices... RX140 - 64pin
- . v
o Endian: | Little ~ et
]
Project Type: Default @ Cancel
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. N o . ot y .
2.1.6 | 7£"Configurations" > "Create Hardware Debug Configuration"flJ RRIHEHEFLEIR"E2 Lite
(RX) "
BT Next
8 o X
New Renesas CC-RX Executable Project '_=_<"
Select toolchain, device & debug settings |
Toaolchain Settings
Language: ®C OC++
Toolchain: Renesas CC-RX ~
Toolchain Version: |v3.05.00 ~
Manage Toolchains...
RTOS: None ~
RTOS Version:
Device Settings Configurations
Target Board: |Custom v Create Hardware Debug Configuration
Download additional boards... E2 Lite (RX) ~
T Device: | RSF31406BxFL
arget Device: * [ Create Debug Configuration
Unlock Devices... T r— "
Endian: | Little ~
. [] Create Release Configuration
Project Type: Default
.?\ = Back MNext = Finish Cancel
2.1.7 | {3582 " Use Smart configurator”
BT Next
a8 m] ®
New Renesas CC-RX Executable Project —
FRREEERE |
I Use Smart Configurator I

Use Peripheral Code Generator ©

EREEREEEREERES AT ESENEA T NEPRE, 255 BT RERnEEE
FRIEHSHELR,

EHEERAss FRESNE. PEESNENS HESIE.

S RERIEREAAR A S e AR RS SR R e, R REREAL
(EREEEERTE ST

Application Code

w
=
(4]
=1
0
o
=]
=]
oa
(=
- B
e
MCU Hardware
@ = Back MNext = Finish Cancel
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218 | LI THATEREEA

FE— 1 NEETE Next
% _/ rum Finish

New Renesas CC-RX Executable Project

Settings The Contents of Files to be Generated

New Renesas CC-RX Executable Project

Summary of project "Lab_session_1*

ERRSER TRER:  Reneses CORX
TEsEE 20500
s
@ < Back Next > s Eore ®@ Next » i G
2.1.9 | $77F"Smart configutor"
Z)i%E"Remember my decision”
EAR"Open perspective”
& Open Associated Perspective? X
Open the Smart Configurator perspective?
I Remember my decision I
No

Smart Configurator

2.1.10 ¥HETES, ZXASKZI"Smart Configurator

File Edit Navigate Search Project BFEE(Y) Run

B &t Q-

Window Help

[ Project Explorer X = O || Lab_session_l.scfg X
= 3
=%V £ overview information

% Lab_session_1

~ General Information

Overview

Get an overview of the features provided by Smart Configurator.

Videos
Introduction to Smart Configurator

Browse related videos

What's New

Check out what's new in the |atest release.

Product Documentation
User manual and release notes

Appl n Notes
Tool news

~ Current Configuration

Selected board/device: RSF51406BxFL (ROM size: 256KB, RAM size: 64KB, Pin count: 48)

Generated location (PROJECT_LOCY): [ sre\sme_gen

Selected componerts:

"Overview"t &

Application Code

—_—
Software Components

Edit

w
=
]
a
fa)
)
5
=

@
=
o
o
5]
<

a

=)
Generate Code Generate Report

Component

© Board Support Packages. (r_bsp)

Version

740

Configuration

r_bsplused)

Ovenview| Board | Clocks| System | Components | Pins| Interrupts

RENESAS
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2.2

{E@Smart ConfiguratoriRIHEAIIMNZIRZNIER

2.2.1

ClockiZiE

1J#2%)" Smart configurator'fy"Clocks"#+&TR, B ERIZNAIREI TE

EREFEOAIRE

Clocks configuration
vee: 33 ) fActualvabo: 33
Vo dock
—e
Thip +

SCKCR (PCKBI))

PR

SCKCR (PEKD{30)

= -

18 = | vz

= B

o] =
Generate Code Generate Report

seral madule clack (PCLKD)

“ [

T

CLXOUT pin

WOT-dedicsted low-speed clock

CACHCLK

4 ()

Syfterm| Components [ pins | Intarmupts

2.2.2

1Mi%E " Smart configurator”f"Components"{RE

Sl

r_bspiZE

BE o rbsp AMERr bspHUEMEE
15" Heap size" BIREMBIAOX4002/90x1000

15" Software interrupt Unit1(SWINT1) "f9iREMELIA "Unused "%/9"Used"

43t *Lab_session_l.scfg %

Components e e

type filter text

v (= Starp
v (= Generi

=@
Generarel Code Generate Report
L v Configure @
- Property Value
||+ & configurations
# User stack setting 2 stacks
# User stack size 0x400
# Interrupt stack size. 0x100
# Heap size 01000 1
# Initializes C input and output library functions Enable
# Enable user stdie charget function Use BSP charget() function
#
# Enable user stdie charput function Use BSP charput() function
#
# Processor Mode Stay in Supervisor mode
# 1D code 1 OxFFFFFFFF
# 1D code 2 OxFFFFFFFF
# 1D code 3 OxFFFFFFFF
# 1D code 4 OxFFFFFFFF
# Lock function select Use default locking (nan-RTOS)
#
#
#
#
#
# Enable user warm start callback (PRE) Unused
#
# Enable user warm start callback (POST) Unused
#
# Parameter checking Enabled
# Interrupt Priority Level When FIT Module Inte Priority level 15 (highest)
| # Software Interrupt Unitl (SWINTT) Used |
7 Software Interrupt Task Bufter Number B
# Initial value of the software interrupt priarity. Priority level 1
# Serial terminal select Disabled
#
#
#
# HOCO Trimming select Disabled
#

Overview| Board | Clocks |System|

ins| Interrupts
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2.2.3 | fEComponentstF&ER, HRINIEENTER
B g BEiR, 5#H"Software Components Selection"YfiE1E, M TEIF7R

5% Lab_session_1.scfg X

| @ New Component o
i Software Component Selection |
Configure | Select component from those available in list dj
Category |All ~
& Starp Function | All ~
v & Generic Fier |
& rbsp
Components ~ Short Name Type Versi.. A
 8-Bit Timer Code Generator  1.10.0
3 Board Support Packages. r_bsp Firmware Inte..  7.40
# Buses Code Generator  1.11.0
8 Clock Frequency Accuracy Measure. Code Generator  1.11.0
# Comparator Code Generator 1.9.0
8 Compare Match Timer Code Generator  2.3.0
## Complementary PWM Mode Timer Code Generator  1.11.0
B Cantinuous Scan Mode §12AD Code Generator  1.13.0
1 Control Low Power States. rlpc_rx Firmware Inte..  2.04
# CRC Caleulator Code Generator  1.11.0
E3CTSU QE API rctsu_qe Firmware Inte.. 210
## Data Operation Circuit Code Generator  1.11.0
# Data Transfer Controller Code Generator  1.11.0
# Dead-time Compensation Counter Code Generator 1.11.0
3 DTC driver rdte Firmware Inte.. 410 v
[Ashow 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

Overview| Board | Clocks | System | Components| Pins| Interruf  Confiqure general settings

T e G

lgeneral\r smc interrupt.c
Leeneral\~ smc_interrupt.h

224 | EINHEIEAIRETRE
j%4%2"CTSU QE API"

B3 "Finish"

{8 New Component O X

Software Component Selection tlj

Select component from those available in list

Category |All ~
Function | All o
Fiter |
Components - Short Name Type Versi... #
B Clock Frequency Accuracy Measure... Code Generator 1.11.0
B Comparator Code Generatar 1.8.0
B Compare Match Timer Code Generator 2.3.0
H Complementary PWM NMode Timer Code Generator 1.11.0
B Continuous Scan Mode $124D Code Generator 1.13.0
8 Control Low Power States. rlpc_rx Firmware Inte..  2.04
B CRC Calculator Code Generator _ 1.11.0
|| & crsu qe ap r ctsu_ge Firmware Inte.. 210 |
B Data Operation Circuit Code Generator 1.11.0
H# Data Transfer Controller Code Generator  1.11.0
B Dead-time Compensation Counter Code Generator 1.11.0
B3 DTC driver r_dtc_rx Firmware Inte.. 4,10 -

Show only latest version

Hide items that have duplicated functionality

Description

Dependency : r_bsp version(s) 6.10
This module allows the user to scan capacitive touch sensors using the CTSU peripheral.

Download the latest FIT drivers and middleware

Configure general settings...

<ok | Nees Cancl
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2.2.5

"r ctsu_qe"igE

15 "Data transfer of INTCTSUWR and INTCTSURD" M\EAARY" Interrupt Handler"25"DTC"
5" TSCAP" LR EAMN 12/ Mt @IEIR E /N "Used”

TS5, TS6, TS7, TS8, TS9, TS10, TS13, TS14, TS15, TS20, TS22, TS24

Software component canfiguration i

Ic &
Generate Code Gererate Repart

Configura ®
Property Value
v & Con

Use spter defout
[ TCTSUWR srd INTCTSURD oIC 1
dgernent code Disable
# Interrupt level for INTETSUWR Level 2
v . Capacivn Touch # Intorupt ovel for INTCTSURD Level 2
& vasge i S NTTEUE P
& Resources
v ety
. TSCAP pin o Used
. TS1Pin Uzed
~ TS2Pin Used
~ T53Pin Used
~ T54Pin Used
15 Bin 7 Used
186 Bin 7 Usedt
~ 157 Pin 7 Used
~ 758 Pin 7 Used
~ T30 7 Used
~ TH10Pin [Z. Usod
. TS13 Pin (2 Used
= TS14 Pin o Used
. TS15 Pin o Used
. TS20Pin 2 Uned
. TS22 Pin 7 Used
~ TS24 Fin 7 Used
. 7525 Bin Used
. Ts26 Fin Used
. T528 Bin [ Used
. 7529 Bin [ Used
. TE31 Bin Used
. TE33Bin Used
~ TS34Pin Usodt
~ TS35 Pin I used

Overview | Board | Clocks | System| Componersts Pins Interrupts|

NOTE

1." CTSUWR'F1"CTSURD"ACTSUEEHET, AT EHCTSURNIZEITSE,
BRI LAEE Interrupt Handler", tBE]LA%FE 8" DTC",
FEIER, CTSURRIIFERN T IR, ®usEN"DTC,

2. "Tscap" Abikln,

2.2.6

RINAEIEXRIIRTNIERR
1%&#2#"TOUCH QE API"
B3 "Finish"

& New Component O x
Software Component Selection
Select component from those available in list

Category |All ~
Function Al ~
Fiter [

Components - Short Name Type Versi..
# Ports Code Generator  2.4.1

# PWM Mode Timer Code Generator  1.12.0

## scIyscIF Asynchronous Mode Code Generator 1.12.0

## SCI/SCIF Clock Synchronous Mode Code Generator  1.12.0

# Single Scan Mode $12AD Code Generator  25.0

# Smart Card Interface Mode Code Generator 1.12.0

# 5Pl Clock Synchronous Mode (3-wir... Code Generator  1.12.0

{8 5PI Operation Mode (4-wire method) Code Generator 1,100

L £ Touch QE API rm_touch_ge Firmware Inte...  2.10

| TF Volage Detection Circart Tode Generator 1.11.0

8 Watchdog Timer Code Generator  1.11.0

v

Shaw only latest version
[FIHide items that have duplicated functionality
Description

Dependency : r_bsp version(s) 6.10 ~

Dependency : r_ctsu_ge version(s) 2.10
This module allows for touch detection of buttons, sliders, and wheels using CTSU sensor
Aata

Download the latest FIT drivers and middleware

Configure general settings...

@ ook | e Coeel

RENESAS
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LENESANAS

2.2.7 | "rm touch qe"ig8E
(RIFERAATS

& "Lab,session lacfy X =n
]

Software compenent configuration S

Compone.. =y ] . = 51 Configure ©
Broperty Value
5 v @ Configurations
& Sy # Parameter check Use system default
v Generic # Support for QF monitaring using UART Sensar monitor not used
- # Support for Serial tuning using UART Serial tuning nat used
- 4 #
w (@ Capacitive Touch #
@ r.ctsuge *
“ & Middiewars
~ (= Capaditive Touch
@ rmtouch qe
< >

Overview | Board | Clacks | System | Components ins| Interrupts

2.2.8 | ®INDTCIREHIER
&4#%"DTC Driver"
BE%"Finish"

& New Component o X

Software Component Selection tlj

Select companent from those available in list

Category |Al v
Function | All v
Filter |
Components b Short Name Type Versi.. ~
#3CTSU QE API r_ctsu_qe Firmware Inte.. 210
 Data Operation Circuit Code Generator 1.11.0
 Data Transfer Controller Code Generator  1.11.0
8 Dead-time Compensation Counter Code Generator__1.11.0
#DTC driver eimm Frmre e 4900 |
2 Event Link Controller Tode Generator  1.0.1
# Group Scan Mode S12AD Code Generator  1.12.0
#812C Master Mode Code Generator 1.12.0
#812C Slave Mode Code Generator  1.11.0
# Interrupt Controller Code Generator  2.3.0
# Low Power Consumption Code Generator 230 ¥
how only latest version
Hide items that have duplicated functionality
Description
Dependency : r_bsp version(s) 7.20 ~
This driver gives the user an easy APl to control the MCU's DTC. DTC module transfers the
data corresponding to an interrupt when it signals to DTC. Each module can register its
trancfer settinas with NTC Ariver sich ast interrint numher dectinatinn and csnirce addrece i

Download the latest FIT drivers and middleware

Configure general setiings...

<ok | N> Concel

NOTE | BT 'r_ctsu_qe'HigEF, EETDTC, FEULFEEDTCIKINER

RENESAS
FRTEF S AL AR - (VA R FIIE - SCIRERTS
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2.2.9

"DTC Driver"i&ZE

4% *Lab_session_l.scfg X

15"DMAC FIT check"HIiZEMERIA"Used " 5"NOT Used"

=g
Fy q %l 5
v Generate Code Generate Report
Components uy 7y B 3 Configure @
W Property Value
v @ Configurations
& Sterup # Parameter check System Default
v (= Generic # DTCER control Clear all DTCER registers in R_DTC_Open(
& rbsp # Address mode Full address mode
~ (= Drivers £ Transfer Data Read Skin Enable sransfer data read skin
v (= DMA | # DMAC FIT check DMAC FIT module is not used with DTC FIT modul J
v, # Sequence transfer Sequence transfer not used
¥ [ Capacitive Touch
& rctsuge
v & Middleware
v [ Capacitive Touch
& rm_touch_ge
< >
Macro definition: DTC_ CFG_USE_DMAC FIT_ MODULE
SPECIFV WHETHER THE DMAC FIT MODULE IS USED WITH DTC FIT MODULE
- DTC_DISABLE : DMAC FIT module is not used with DTC FIT module.
- DTC_ENABLE : DMAC FIT module is used with DTC FIT module.
Overview |Board | Clocks | System | Components | Pins | Interrupts
2210 | 0" PORT IEENER
Ay 32" "
&% "Ports
" " A + X\ )\ IR
i "Next", SHPortsECEXHENE, RIFEOUARE
npee n
m"Finish
8} New Component m] & New Component O X
Software Component Selection Add new for selected
Select component from those available in list dj
Category Al Ports
ronction B Configuration name:  [[Canfig_PORT
Fer | Resource: PORT v
Components Short Name Type Versi..
# Low Power Consumption Code Generator  2.3.0
# Low Power Timer Code Generator  1.40
£ Low-Power Timer Driver. r_lpt_rx Firmware Inte..  3.01
# Normal Mode Timer Code Generator  1.12.0
# Phase Counting Mode Timer Code Generator  2.4.0
8 Port Output Enable Code Generator  1.11.0
# Ports Code Generator 241
H# PWM Mode Timer Code Generator  1.12.0
# RIIC Multi Master 12C Driver. 1 riie_r Firmware Inte.. 250
# SCI/SCIF Asynchronous Mode Code Generator  1.12.0
Show only latest version
[JHide items that have duplicated functionality
Description
This software component provides configurations for General Purpose Input/Qutput.
Common features such as reading, writing, and setting the direction of ports and pins can
be configured. Enabling features such as open-drain cutputs and internal pull-ups are also
cunnnrtad
Download the latest FIT drivers and middleware
Configure general settings..
@ < Back Next = Cancel @) < Back Next = Cancel

NOTE

"PORT" BT IRaNiE T ARR RS AILEDLAN FIF LED

RENESAS
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2.2.11 "PORT"i&E
1%&#2"PORTA"#]"PORTE"

F Lok zession 1.5cfg X =

Softwa iguration o o
SERIE Wilrgllli‘ © Generate Code  Generate Report

Components =y % % = & 35 - Configure

. Port selection PORTA PORTE

CIPoRTH [IrPorT2

[JpoRT2 [IporTa

BrorTa [IrorTe
RES [ PORTE

[IPORTG [IPORTH

C1PORTI

Hndling of all unused pins | Keep as current

Overview | Beard | Clocks | System | Components | Pins| Interrupts

2.2.12 | "pORT"ig%E
J5"PORTA (PA1, PA3, PA4, PA6) "£¥i&E/"OUT"
f5"PORTE (PE1, PE2, PE3, PE4) "£ZRREH"OUT

— & Labysession kg < =b
Softwars componant configuration ) o 7] &
Gererate Co Gerspeste Report Software component configuration Generse Code  Generate Report
oy Lui S = Tv Confige . =
ponents Lo contig e A <] G
Port selection PORTA PORTE % poncsedion FORTA PORTE

Olagply to all

€MOS canpan

CMOS output ¥ [OOutpue 1
CMOS catput D Outpur CMOS sutput ¥ OOutpue 1
CMOS catput [ Outpur CMOS output = OOutpue 1
MOS cutpur Dloupe Dlowput1

Overaiee [ Board | Clocka [ Sy | Conponents [Fine] Wasrruptt

PA1, PA3, PA4, PA6, PE2, PE3, PEARTIRFNIERAMRIZIEIRSAILED

NOTE | pE1mFiRznmALED

2.2.13 i _ .
/r\l_\-_'\a.zl Genera;i Code EEEEBIXEjJ*EEr%{tﬁg

2.2.14 | 7g3%" Always save and generate without asking"
mEProceedt4:

& Code Generating X

Configuration must be saved before generating code.

Proceed with save and generate?

IDAlways save and generate without asking? I

Ca " ce'

RENESAS
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2.3 SUEEANIEIEO (interface) 2k & EL & (Configuration)

2.3.1 | #%"Renesas view Fi={IE" > "Renesas QE" > "CapTouch workflow"

session_1/Lab_session_1.scfg - e studio

BEHEN) Run Window Help

CjC++ »
g Code Generator > e
Debug >
Partner OS , pent configuration
Pin Configurator »
Renesas QF > b CapTouch Gesture Monitor (QE) k
Smart Configurator > ™ CapTouch Board Monitor (QE)
Solution Toolkit > b CapTouch Pad Monitor (QE) —
Tracing > ™) CapTouch Multi Status Chart (QE) —
= EEREEEF 3 CapTouch Parameters (QE) |_
il = \_::U"E”L b CapTouch Status Chart (QE)
e Dri.rve:s_bsp S:B CapTouch Tuning Result (QE)
v = DMA m CapTouch Workflow (QE)
% r dtc.n % Measuring Current Consumption (QE)

¥ = Event link controller
g» relc_rx

w = Capaditive Touch
& r_ctsu_ge

v = IfO Ports
& Config_PORT

v = Low power consumption
L: Tl PR,

2.3.2 | 7£'Cap Touch Workflow'f"1.Preparation"® 55 "Select a project’, B TiBEERE

8} workspace Captouch Training - Lab_session_1/Lab_session_1.scfg - &2 studio
Flle Edit Navigate Search Project HFHIE

[ ®-& -i%- Q-

Run Window Help

[ Project Explorer |$) CapTouch Workflow (QF) X 5 & = O |[{F Lab_session_1scfg X%
|E| Preparation Tuning Coding Menitoring 13 p
5 ~ :
1.Preparation - ) Select a Project Compenents x5 ¢ 1% ) [ 3 v
Select a Project -
5 Prepare a project that uses the touch interfaces. W W
s OClEa EL
2.Tuning Touch Sensors w | Select the target project. v (= Startup
~ (= Generic
Start Tuning ~ ‘ & rbsp
Output Parameter Files 5 Drivers
) ) " ~ &= DMA
3.Coding - Select an e? studio project that uses capacitive touch. 9 rdtcx
Use the e? studio to create a new project and select the Smart ~ (= Event link controller
Implement Program Configurator as the coding assistant tool. After creating the B e ele
4.Monitoring - project, use the Smart Configurator to make the settings listed ¥ & Capacitive Touch
below. @ rctsuge
Start Monitoring (Emulator) ~ = 1/0 Ports
L . + Set up the PCLKB, PCLKL or FCLK clock. & Config PORT
Start Monitoring (Serial) = ~ &= Low power consumption
+ Add the capacitive touch sensing unit (CTSU) driver & ‘4’ rlpe.rx
middleware. ~ & Timers
9 rlptrx
+ Enable the TS pins that you use. v & Middieware
(= Capacitive Touch
w rm_touch_ge
Tuning conditions :

The target project must satisfy the following conditions. verview| Board | Clocks [Syaterm]| Componert

The PCLKB, PCLKL or FCLK clock, which needs to be supplied to B Console %
the CTSU, is set up in the user program.

Setting of touch-sensor pins is completed.

The project is created by using the Smart Configurator.

File generated
The user program can be built without errors and executed up ;jmgggg}‘ ;ﬁ: g:::::j
to the beginning of the main function. MB4BRBERL: File generated:
103000001 : File generated
Mp480BRB1: File generated
Meseeeeel: File generated:
Mp4o0BoR1: File generated
This video 1Mp46@AARL: File generated:

~ || measeose1: File generated

QE for Capacitive Touch .

RENESAS
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2.3.3 | EAMTIEERTES, 75" Select the target project” FHEzEH%IR Lab_session 1"

& workspace Captouch Training - Lab_session_1/Lab_session_1.scfg - &* studio
Flle Edit Navigate Search Project MFENE() Run Window Help

|® -] -4~ Q-

i Project Explorer | &) CapTouch Workflow (QE) < & & =0
\E‘ Preparation Tuning Coding Monitoring
. ~ -
1.Preparation Ml - Select a Project

Select a Project
. . Prepare a project that uses the touch interfaces.
Prepare a Configuration

2.Tuning Touch Sensors ~ | Select the target project.

Start Tuning e

Qutput Parameter Files
Lab_session_1

3.Coding - SEIELT dIT £~ SIUUIU PIUJELT UTdL USES Lapauitive Lo,
Use the 2 studio to create a new project and select the Smart
Implement Program Configurator as the coding assistant tool. After creating the
4.Monitoring - Ernljject, use the Smart Configurator to make the settings listed
elow.

Start Monitering (Emulator)

Start Monitoring (Serial) e Set up the PCLKB, PCLKL or FCLK clock.

« Add the capacitive touch sensing unit (CTSU) driver &

2.3.4 M "Prepare a Configuration, "
FEANRAEE OB EEERHEFIEE " Create a new Configuration”

8 workspace Captouch Training - Lab_session_1/Lab_session_1.scfg - * studio
Fle Edit Navigate Search Project EFSMIE() Run Window Help

[®-%-i%- Q-

[ Project Explarer |3 CapTouch Workflow (QE) % g =0
@ Preparation Tuning Coding Monitoring
. A - -
1.Preparation v To Prepare a Configuration

JueS

(©) Select a Project .
Select or create a touch interface configuration.

[ -]

Start Tuning Craate a new configuration

Prepare a Configuration

2.Tuning Touch Sensors -

Output Parameter Files

Select a touch interface configuration

3.Coding e If the touch interface configuration has not yet been created,
Implement Program select "Create a new configuration” from the list. In the "Create
— Configuration of Touch Interfaces” dialog that is displayed,
4.Monitoring e allocate touch interfaces and assign TSxx pins.

Start Monitoring (Emulator,
9( ) Tips for creating touch interface configuration :

Start Monitoring (Serial)

a_Vou can allocate multinla tanch.intarfaca comnaonants ha

235 | g ARRTRETR,
1EAM" Touch I/F' 5%, 652" Button"FHSEATEHNEIEA A,
BERNTAE, SIREAESTESIE, REFRLR, BeE— kA S Button”

* @ Create. x
Satup Confguration C T File Name of Toudh IfF Lt sesscn Setup Corfiguration Impart f Re-edie
[—
B T 3
Copaance Tyoe Capoctane T
e Cronionee 5ol Copmitace
= = 1]
- T
ey Fr—
Wher hed
ey pad Ky pad
FT T
T Teom
[ Capachunce sesce
senima sy
Sene Ao Vs | | e oo T R T Seup Bostace Vo | Ciea Aigoed 5n Remre Touch
o ][ cmen [ e Ganal ||

ENESAS
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2.3.6 | (RIETERTR, Bl 12 AREEEH"Button”,
T PC 209" ESC 5, 554" Button'AUE

8 Create Configuration of Touch Interfaces x
File Name of Touch I/F: Lab_session_1 Setup Configuration Import / Re-edit
Description: |

Touch IfF a|”

Capacitance Type

Self Capactance ]

Button0D Button01 Buttori0z T Butten

Slider (horizontal)

=
=
=

Slider (vertical)

Buttan03 Button0d Buttonds
Wheel
Key pad
Button06 °* Bution07 Button08 3D Gesture (Al)
Touch pad
Button0d - Button10 Buttonl] Shield Pin
TC Pin

]
]
]

Capacitance Sensor
Current Sensor
. Diagnosis Pin
Setting
Setup Touch IfF Setup Resistance Value | | Clear Assigned Tsx Remove Touch I/F

€ There are some problems with setting.

WNEMSREN"Button”, EirEEd"Botton", %45, BirEEAM"Touch I/F'FIRE AR

NOTE | “Remove Touch I/F"

2.3.7 | 'Button"{EORELS
WEFE—1"Button", J§3#H"Setup Touch Interface"XHiFEIE
f£"Touch Sensor"%lZ&+/5"Button" &% "TS iBE"

File Name of Touch I/F: Lab_session_1 Setup Configuration Import / Re-edit
Description: |
Touch I/F a|”
Capacitance Type
Self Capacitance 3
Button00 Button01 Button02 Button
|—‘g Slider (horizontal)
| Slider (vertical)
Button03 Buttori0d Bl Button(self)
Wheel
Key pad
Touch Sensor Resistanceohm]
Buttori06 Buttori07 By Ts01 v 560 = 3D Gesture (Al)
~
502 Touch pad
E'rgog el Help
Buttori0g Buttoni10 Bl 7504 Shield Pin
TS0S
TS06 TC Pin
Tso7
TS08 Capacitance Sensor
TS09
1510 Current Senser
TS13 = =
iagnosis Pin
Setting 114 °
- 1815
Setup Touch I/F Setup Resistance Valus | Clear Assigneosg Remave Touch I/F
Ts22 ——
€ There are some problems with setting. TS24
Ts25
TS26
7528
TS20

RENESAS
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" "
2.3.8 | "Button"$EMMEE
" . " Mon nIH-432)
f£"Resistance"7l3x+7y"Button "I H fBFEFE(E
® |
File Name of Touch I/F: Lab_session_1 Setup Configuration Import / Re-edit
Description: |
Touch IfF o
Capacitance Type
Self Capacitance J
Button0D 1 Button01 Bution02 Button
D |_‘ Slider (horizontal)
Slider (vertical)
Button02 1 gionos ol Button(sel)
Wheel
Key pad
Touch Sensor Resistance[chm]
Button0B | Button07 B TS01 v 560 v 3D Gesture (Al)
82 ~
100 Touch pad
conliso
Buttori0g Buttor10 Bl 200 Shield Pin
220
240 TC Pin
270
300 Capacitance Sensor
330
260 Current Sensor
300 -
o 3?3 Diagnosis Pin
Setup Touch I/F Setup Resistance Value | | Clear Assigned TSx 210 Remove Touch I/F
fss0 v
€3 There are some problems with setting. 620
680
750
820
910
e SChRfsEFRRYRE FE R PR IEFRIRE
NOTE BEfEEERERYIE, EMRIEEM4EBIRPSLfrEFRYFE B REERIRE.
Siee e S = Y kS
IREASEEY 100hm £ 10000hm, EAEF 5600hm
2.3.9 a1 " nygz B
IEFfREST/E, "Button"EHA BT ARE
" TRy Rt
" Create" STAIRE
-}
File Name of Touch I/F: Lab_session_1 Setup Configuration Import / Re-edit
Description: |
Touch I/F al”
Capacitance Type
Self Capacitance J
Button00  Button01 Button02 Button
. T Ts07 Slider (horizantal)
Slider (vertical)
Button03 . gtron04 Button05
Wheel
Ts10 Ts09 Ts08 Key pad
Button06  Button07 utton 3D Gesture (A1)
1813
TS5 Ts14 e —
Button09  Button10 Button11 Shield Pin
TC Pin
Ts20 Ts22 TS24
Capacitance Sensor
Current Sensor
i Diagnosis Pin
etting
Setup Touch I/F Setup Resistance Value | | Clear Assigned TSx Remave Touch I/F
Cancel Help

RENESAS
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2.4 BzliA%iZ2#E (Auto tuning process)

2.4.1 EZEE
aE & B, mEEE

8 workspace Captouch Training - Lab_session_1/Lab_session_1.scfg - e* studio

Fle Edit Source Refactor Mavigate Search Project EFENEQN) Run Wi
| ®~[R] =it~ Q-

5 Project EXFi Build 'HardwareDebug' for project 'Lab_session_1' Lsessiun_tsdg it

v =5 Lab_session_1 I

Software compone

kil Includes
v 2 sre
& smc_gen Components
[€ Lab_session_1.c
= QE-Touch
G trash type filter text
1% Lab_session_1.scfg v = Startup
[¥| Lab session_1 HardwareDebug.launch w = Generic
(7 Developer Assistance & rbsp

2.4.2 FEsEk
REHEIR, UTEEXR

I#] Problems | B Cansale ® | [ Properties | @ Smart Browser | (5} Smart Manual

CDT Build Console [Lab_session_1]

Leading input file Lab_session_l.abs
Parsing the ELF input file.....

25 segments required LMA fixes

Converting the DWARF information....
Constructing the output ELF image....
Saving the ELF ocutput file Lab_session_l.x
"Build complete.’

B2:52:20 Build Finished. @ errors, 2 warnings. (toock Im:49s.978ms)

24.3 | igE"Debug Configuration”
s W T ERAMINETARL, %32 Debug Configuration”

&) workspace Captouch Training - Lab_session_1/Lab _session l.scfg - &2 studio
File Edit Source Refactor Navigate GSearch Project EFEWE(N) Run Window Help

ERE SIS TR

I Project Explorer {no launch history) b_session_l.scfg X
v = Lab ion 1 -
k> Lab session_ Debug As > kware component configurati
) Includes Debug Configurations...
v [ src . .
Organize Favorites...
= smc_gen FEE
[£] Lab_session_1.c
= QE-Touch
= trash type filter text
{04 Lab_session_1.scfg v [ Startup
|| Lab_session_1 HardwareDebug.launch v = Generic
(@) Developer Assistance & rbsp
PR =T

RENESAS
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244

R HAIRHEERIAMF RS, ~E"Renesas GDB Hardware Debugging"ZUAYE 57
%2 "Lab_sesstion 1 HardwareDebug", A& EREMEE

FEAMRFEmEES, EEENER", EBF EERE IR

A" kB HESEAIFERRERK 200mA) "HIIREN"R"

EE"Apply”

BE"Close", STRIRTE

8 Debug Configurations O X
Create, manage, and run configurations : ﬁ\
BeEX|B Y- Name: [Lab_session_1 HardwareDebug |
\bape filter text | B ME\B Startup | [} Common| - Source
[2] C/C++ Application
[€] C/C++ Remote Application Debug hardware: E2 Lite (RX) ~| Target Device: |R5F51406
5 EASE Script
[E] GDB Hardware Debugging GDB Settings =t
[ GDB Simulator Debugging (RHB50) ~ mifh ~
5 Launch Group =mseE HoCO v
i Renesas GDB Hardware Debugging EXTAL $7i5 [MHz] 22.0
TR (MHa] 6.000
[ Renesas Simulator Debugging (RX, RL78) )T R AT = v
v SHiFtRMEE
BESE (Auto)
p=mi) =
JTAG EF#RSTE [MHz] 6.00
AT [Mbps] 1.50 v
HEE =
~ WIE
EREE (V) 33
~ cpPu THeE
==mas EEE hd

NOTE

LR ERT BRI RIER R RS AL,
NRZERME, INHREN"S"

2.4.5

RS
£ "Ez-cube2" & FE A TUEETFN TR FOEE AX

R&?ESAS

R
' ln."
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24.6 | FHaEFNERITE(Auto Tuning Process)
7£"Cap Touch Workflow"J"2.Tuning Touch Sensors"#1, E#"Start Tuning”

& workspace Laptouch lraining - Lab_session_|/Lab_session_l.scrg - e studio

File Edit Source Refactor MNavigate Search Project FEFENE(M) Run Window Help
|®-&R~-iwitsr Q-

5 Project Explorer §3 CapTouch Workflow (QF) % g = B 4% Lab_session_l.scfg %

@ (“)Preparatio Tuning Coding Monitoring

[y Uy GraTs |

Software component confi

P [
2.Tuning Touch Sensors b

Start Tuning

type filter text

v [= Startup
w (= Generic
& rbsp

‘When tuning is started, QF will download the tuning program ta the target.
It takes time to tune.

| Start Tuning |

()=

% rdtc_rx

“ [= Event link controller
& relemx

+ (= Capacitive Touch
& rcisu_ge

v & 1/O Ports
& Config PORT

v = Low power consumptiol
ﬁr r_lpc_rx

w (= Timers
8 rlpt.x

v = Middleware

~ [= Capacitive Touch

& rm_touch_ge

‘ Display Tuning Result ‘
Output Parameter Files

O Specify an output folder

O Use an external trigger

O Use diagnostic code

O Use APl compatilibity mode

247 | ZEEHERSIEIED, HEIE VYes'

‘ @ QE for Capacitive Touch X

7| Please check power supply setting of your target system. It is recommended
1/17: QE is begin not to use power supply from the emulator.

s 2 Do you want to continue?
During the tuning| ¥

d until instructed
by the QE Tuning

No

Cancel Help

| [Macro definition: LPT_CFG_LPT CLOCK_SOURCE

EEAITHEES, %% remember my decision”
EAR"Switch"

&) Confirm Perspective Switch X

This kind of launch is configured to open the Debug perspective when it
suspends.

This Debug perspective supports application debugging by providing views
for displaying the debug stack, variables and breakpoints.

Switch to this perspective?

Remember my decision

[

RENESAS
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248 | B)E%IYFE(Auto Tuning Process)FTia, RRBTRINTILE, XEFBERFELE.
E—-4: ARADFRLE, SISEFRIETIRE, RRER SRR HE TEMEE".

L
1/17: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.

B8 QE EENEMAMIRIERINTERS.

{8 Automatic Tuning Processing *

2/17:QFE is measuring the parasitic capacitance for all touch sensors.
During this measurement process, please do not touch the sensors on the
target board.

$B=%: QE ETREMBERINRERTE.

& Automatic Tuning Processing X

3/17:QE is adjusting offset values for each sensor.(config01)
During the adjustment process, please do not touch the sensors on the
target board.

$BME: QE FHRH{TREENE.

& Automatic Tuning Processing *

4/17:QE is now starting sensitivity measurement for each of the touch
sensors when not touched.(config0T)
During this step, please do not touch the sensors on the target board.

NOTE | SHEIEA LM, BT SansE, WsitsRr, gt 1/17; Brssis®a 1, sitsmn 17
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249 | gRY: RGSHE
BzhiAZd#E(Auto Tuning Process)SEpkRIlIZ ERE TIFE, FFAERL.
ITERR, Mt Button00/TSO5  FHAKKHHT REEENIE
AR T RRRE, BRTURENRBENEAEEEY 15360,
{5t Lab_session_l.scfg [E] ctsu_fn_int() at tuning_ctsu2.c:792 Ox4b0 X =8
Can't find a source file at "CAproject IDE\e2studio\e2studio_202110\workspace_RAM_program RX140\RX140_tuning\src\/tuning_ctsuZ.c”
Locate the file or edit the source lookup path to include its location.
View Disassembly...
Locate File.
Edit Source Lookup Path...
Configure when this editor is shown | Preferences.
& Automatic Tuning Processing X
5/17: QE will now measure touch sensitivity for (Button00, TS05 @ 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.
Button00, TS05 @ config01: 15300
RIRIRR, (ERFELUEREZ(E" Button00/TS05 " HIfMIEIRIE,
R B R FSIRIEFER EMERIER D E MR,
CRIFHIEAIRENE, ERHRT PCREEANEER, EZ2MRERNRBENE.,
& Automatic Tuning Processing X
5/17: QE will now measure touch sensitivity for (Button00, TS05 @ 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.
Button00, TS05 @ config01: 22668
B zNAEISE(Auto Tuning Process)3HEIERTR/E, I—TAEREIFEXS, FAR2ER, /2.
Can't find a source file at "C:\project_ IDE\e2stud|n\e2stud|o 202110\wor kspace RAM_program RX140\RX140 _tuning\srcl/tuning_ctsu.c” |
i dit _th ks h
NOTE View Disassembly...
Locate File...
Edit Source Lookup Path...
Configure when this editor is shown | Preferences...

RENESAS
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2.4.10

BRE~BTTE:

BB RS, AFORXT 12 MREHITREBUENE

12 MERIRMENEIFA TS BESHS/IMEFE, AEMNEIX

R ATSO05, TS06, TSO7, TS08, TS09, TS10, TS13, TS14, TS15, TS20, TS22, TS24

8 Automatic Tuning Processing x

16/17: QE will now measure touch sensitivity for (Button11, TS24 @ 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.

Button11, TS24 @ config01: 20796

IHMRE MURIRERNA T oL 7' TS BE"RISH, 'TSBE" REENEINTF, WTELEs:EFR.

RENESAS
Smort Lock Demo Boord

%—10 ¢(nny —™

2.4.11

TR BN S 2 (Auto Tuning Process)f5, Baif#HER, TR 7B MUREEASIE Threshold,
M "Continue the Tuning Process”, EE}JiﬂH RIS RXNETEX .
BnIEZEIYFE(Auto Tuning Process) £855AK.

8 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 / Error
O configdl  Button Button00 TS03 3046
O config0l Button Button01 TS06 3658
O configdl  Button Button02 TSO7 6847
O configdl Button Button03 TS10 7100
O configdl Button Button04 TS0 7969
O configdl Button Button05 TS08 7536
O configdl Button Button06 TS15 6373
O configdl Button Button07 TS14 6843
O configdl Button Button08 TS513 8257
O configdl Button Button02 TS20 7645
O configdl Button Buttonl0 T522 7857
O configdl Button Buttonll TS24 7316

Retry | Continue the Tuning Process

RENESAS
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2.4.12 | 75"Cap Touch Workflow"fJ"2.Tuning Touch Sensors"#, z:"Display Tuning Result"

Iy Project Explorer & CapTouch Worlflow (QE) X % £ = O || Lab_session_l.scig [€] ctsu_tf
@ ©Preparatio Tuning Coding Monitoring * || Can'tfind a source file st *CA\projeq
| sy wunmgurauan | Locate the file or edit the source log
View D
2.Tuning Touch Sensors -

- Locate File...
() Start Tuning
Edit Source Lookup Path...

. Configure when this editor is shown
‘ Start Tuning ‘

OEnable advanced tuning

‘ The tuning result can be viewed in the dedicated view.

Qutput Parameter Files

‘ ‘Output Parameter Files ‘

O Specify an output folder
OUse an external trigger

O Use diagnostic code

O Use API compatilibity mode

BzhAZ 3 E(Auto Tuning Process)f%R, SN TFER:

3% Method, Kind, Name, Touch Sensor, Parasitic Capacitance, Sensor Driver Pulse
Frequency, Threshold, Scan Time, L} Overflow FEEEE.

(ZINEZE, BFHITEMNEEGEN, SEERESERMNES, CREIKRRtAEETE

Eg;ﬁﬂ'ﬂ@ﬂﬁﬁi@ﬂﬁ; (& Threshold tBFEIZENERTURETN, REBIUEEREXXHHERE
I

5} Lab_session_1.scfg ) CapTouch Tuning Result (QF) %
Tuning  Gesture

Touch I/F Configuration: Lab_session_1

Methoed  Kind MName Touch Sensor  Parasitic CapacitancelpF]  Sensor Drive Pulse Frequency[MHz] Threshold  Scan Time[ms] Owverflow
config01 Button(self) Button00 TSOS 11.979 2.0 3625 0.576 None
config0l Button(self) Button01 TS06 13.681 2.0 3603 0.576 None
configdl Button(self) Button02 TSO7 9.41 4.0 7254 0.576 MNone
config01 Button(self) Button03 TS10 9.438 4.0 6715 0.576 None
config01 Button(self) Button04 TS09 a9 4.0 7615 0.576 None
configdl Button(self) Button05 TS08 8.104 4.0 8059 0.576 None
config01 Button(self) Button06 TS15 8.007 4.0 5808 0.576 None
config01 Button(self) Button07 TS14 8.0 4.0 7189 0.576 None
configdl Button(self) Button08 TS13 7.611 4.0 7328 0.576 None
config01 Button(self) Button09 TS20 6.472 4.0 7081 0.576 None
config01 Button(self) Button10 TS22 6.09 4,0 7358 0.576 None
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XEEBERSTHSRBNSERES, SEHEAMER DRET SRR REE.
FEHEBEETKENEEEITE(Auto Tuning Process)i, ~AJEX.

TENSFEBRAE, QE SEMNEEARIERESIRANTAR, FEBRAESERESIRFIPKTAERAIX
R, NTEFR, ANERERN%s 11pF, 24pF, 50pF,

40 1.0x
i &
= 1pF =
& 2
= 24pF
=10 o FE R
& o
NOTE B 05 A 0195
O] 10 20 30 40 50 60 7O 80 90 100 110
33 HHEHF (pF)

MBEzNJEEEITFE(Auto Tuning Process)fN4558R e, wILAEZR TSO5 1 TS06 HTFEHAEA[BIT T 11pF,
Rt RBERA 2MHz AYERESIRFIFK SR, B Ba1EZIIF2(Auto Tuning Process)F=4RIEE
3625 #13603; i TSO7 #1 TS10 FYZFAERAE/IVF 11pF, ATLAKF 4MHz B(ERESIRENBK SR, 18
X BnEZEEIdFE(Auto Tuning Process)F=4A9F{E4 7254 #1 6715, 2 TS05 #1 TS06 AYFE(=,

Method Kind Name Touch Sensor  Parasitic Capacitance[pF] Sensor Drive Pulse Frequency[MHz] Threshold Scan Time[ms] Overflow
configdl Button(self) Button00 TS05 11.979 20 3625 0.576 None
configd1  Button(self) Button01 TS06 13.681 20 3603 0.576 None
configd1 Button(self) Button02 TS07 9.41 4.0 7254 0.576 None
mnﬁg(ﬂ Button(self) Button03 TS10 9.438 4.0 6715 0.576 None

2.4.13 | sahssrit
7£"Cap Touch Workflow"fJ"2.Tuning Touch Sensors"d1, s "Output Parameter Flles"

[t Project Explorer |83 CapTouch Workflow (QE) X 5 8 = B |[{ Lab session 1.scfg 3 CapTouch Tuning Result (QE) > | [E]¢
@ (@ Preparatio Tuning Coding Menitoring ||| Tuning  Gesture
O Enable advanced tuning Touch I/F Configuration: Lab_session_1
Method  Kind Name Touch Sensor  Parasitic Capa
Display Tuning Result config0l  Button(self) Button00 TS03 12,639
config0l  Button(self) Button01 TSO6 14,59
Outout P ter Fil configDl  Button(self) Button02 TSO7 10.285
OB FEIEET s configdl Button(self) Button03 TS10 10.285
configdl Button(self) Button04 TS09 9.833
Output Parameter Files | configdl  Button(self) Button05  T508 3017

LimNd Do Ifi_ DistenNE  TC4 8.84

O Speofy an QF will generate some parameter files {C source files and header files). 2785

. Tuning results can be reflected by importing these parameter files inte your project. :

[ Use an extermar TTggET COTITGU T DUTROTISET]  DUOTos TS T 8.562

[ Use diagnostic code config0l  Button(self) Button09 TS20 716
config0l  Button(self) Button10 TS22 6.854

O Use API compatilibity mode

ERAT=ANSEHUF
Qe touch define.h
Qe touch config.h
QE touch config.c

[£1 Problems | & Console x | Properties @ Smart Browser | ) Smart Manual

QE for Capacitive Touch

2823/85/12 @3:13:18

Succeeded to ocutput the parameter files.

C:/Users/a5848269,/e2_studio/workspace Captouch Training/Lab_session_l/qe_gen/qe_touch_define.h
C:/Users/a5848269/e2 studio/workspace Captouch Training/Lab_session_1/ge_gen/qe_touch_config.h
C:/Users/a5848269/e2 studio/workspace Captouch Training/Lab_session_1/ge_gen/qe_touch_config.c

RLENESAS
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2.4.14 | wRiRpIER
7£"Cap Touch Workflow"#y"3.Coding"#1, mi5"Show Sample”

SR AR RITRSE XS ETE

@ Show Sample Code X

) "
(£) Output Parameter Files sample code of main) function:

[f ~

Output Parameter Files

*FILE : qe_sample_main.c

OSpecify an output folder BISIE6 ETIETD).
* DESCRIPTION : Main Program for RX

OUse an external trigger .

OUse diagnostic code

OUse APl compatilibity mode

* NOTETHIS IS A TYPICAL EXAMPLE.

[#include *qe_touch_configh*

#if ((TOUCH_CFG_UART_MONITOR_SUPPORT == 1) || (TOUCH_CFG_UART_TUNING_SUPPORT ==
[ #include *r_sci_re_pinseth®

[ #endif

[ #define TOUCH SCAN INTERVAL EXAMPLE (20) /* milliseconds %/

3.Coding -

Implement Program
void R_CTSU_ PinSetinit(void);

e void ge_touch_ main(void);

4.Monitoring h #if (TOUCH_CFG_UART_MONITOR_SUPPORT == 1) || (TOUCH_CFG_UART TUNING_SUPPORT ==
#if (TOUCH_CFG_UART NUMBER == 0)

v

Start Monitoring (Emulator)

Copy to the Clipboard Output to a File Show the Application Note

Show Views Help

2.4.15 | SdiEiER" Output a File”
RS BREREGIR FAFERFRYIS 4 " qe_touch_sample.c”

O TS O ST TR G T TR <y ®

< >
T 1

Copy to the Clipboard Il Output to a File I Show the Application Note

L

oK Help

%l Problems | B Console > | Properties | @ Smart Browser | 1} Smart Manual
QE for Capacitive Touch
2823/85/12 83:14:33

succeeded to _gutput the sample code file
IC:sterSfaSMSZGQIEZ_Studiufwurkspace Captouch Training/Lab_session_l/qe_gen/qe_touch_sample.c I

7£"Cap Touch Workflow"#"3.Coding " B4 I LERNE, WA=

{5 Project Explorer = bCapTouch Workflow (QE) = 450 7 8 =0
v £ Lab_session_1
i Binaries
[l Includes
¥ = ge_gen

[€ ge_touch_config.c
[n| ge_touch_config.h
i ge_touch_define.h
[¢ ge touch sample.c
v 2 src
[=- smc_gen
[ Lab_session_1.c
(= HardwareDebug
= QE-Touch
= trash
2| Lab_session_l.rcpc
i5h Lab_session_1.scfg

%] Lab_session_1 HardwareDebug.launch

NOTE

(7) Developer Assistance

RENESAS
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2.4.16

f£"qe_touch_sample.c'd, GASHENHFHIFER"qe_touch_main () ", MTTFEFR:

[£] Lab_session_1.c

{5} Lab_session_1.scfg

3 CapTouch Tuning ... [E] ctsu_tuning_mai... [ resetprg.c

= #if (TOUCH_CFG_NUM_SLIDERS I= @)

3 CapTouch Status ...

€] *qe_touch_sampl... > | = B

52 -~
53 uint16_t slider_position[TOUCH_CFG_NUM_SLIDERS];
54 #endif
55 = #if (TOUCH_CFG_NUM_WHEELS != B)
56 uint16_t wheel_position[TOUCH_CFG_NUM_WHEELS];
57 #endif
=void ge_touch_main(void)
{
fsp_err_t err;
/* Initialize pins (functien created by Smart Configurator) */
R_CTSU_PinSetInit();
= #if ((TOUCH_CFG_UART MONITOR SUPPORT == 1) || (TOUCH CFG_UART TUNING SUPPORT == 1))
/* Setup pins for SCI (function created by Smart Configurator) */
QE_SCI PIN SET():
#endif
/* Open Touch middlewars */
err = RM_TOUCH Open (g_ge_touch_instance config@l.p_ctrl, g qe_touch_instance_config@l.p cfg);
- if (FSP_SUCCESS = err)
while (true) {}
}
/* Main loop */
= while (true) =
/* for [CONFIGR1] configuration */
err = RM_TOUCH_ScanStart (g_ge_touch_instance_configdl.p_ctrl);
= if (FSP_SUCCESS != err)
=
while (true) {}
}
while (@ == g_qe_touch_flag) {}
g_qe_touch_flag - @; =
err = RM_TOUCH DataGet (g_qe_touch_instance config@l.p ctrl, &button status, NULL, NULL); =
= if (FSP_SUCCESS == err)
{
/ : Add your own code here. */
}
/? : Since this is & temporary process, so re-create a waiting process yourself. */ =
R_BSP_SoftwareDelay (TOUCH_SCAN INTERVAL EXAMPLE, BSP DELAY MILLISECS);
} =
}
184 A

NOTE

FRREBIN R, EEBELIT=A AP SSRU2(E.
RM_TOUCH Open()

RM TOUCH ScanStart()

RM_TOUCH DataGet()

2.5

R InRzFEtER.

2.5.1

£ main EREPIENNAEN FHREROER
7£"Project Explorer"th, #EET7Z Lab Session 1 > {43 src > {4 Lab_session 1.c

15 Project Explorer % | &3 CapTouch Workflo...

= B || |4 Lab_session_1.c X | & Lab_session_1.scfg
BES T § @fF FILE : Lab_session_1.c[]

3 CapTouch Tuning Result (QE)

~ 125 Lab session 1 [HardwareDebug]
3, Binaries
[ Includes
v @ qe_gen
[£] ge_touch_config.c
[8] ge_touch_config.h
[B] ge_touch_define.h
[€] qe_touch_sample.c
w & src
= smc_gen
[£] Lab_session_1.c
= HardwareDebug
= QE-Touch
= trash

[#] Lab_session_1 HardwareDebug.launch
(7) Developer Assistance

A ]
SR I T T e

«l

#include "r_smc_entry.h"

void main(void);

= wvoid main(void)

RENESAS
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2.5.2 | SEHETAMEIRERIATSA) LED ROIRETER
¥"r_bord_control.c'f1"r_bord_control.h" W {4HENEITFE Lab_Session 1 > src {43k

5 Project Explarer X | %) CapTouch Workflow (QE) = B8

“ 1% Lab_session_1 [HardwareDebug]
>

g
ki Includes
2 ge_gen
v (3 src
[= smc_gen
[¢ Lab_session_1.c
g r_bord_control.c
[ r bord control.h
(z= HardwareDebug
= QE-Touch
= trash
=| Lab_session_l.rcpc
1% Lab session 1.scfg

|X| Lab session_1 HardwareDebug.launch

Binaries

[

(7) Developer Assistance

253 | pemETES" Lab_session 1", fE3HHA5EEA, %R "C/C++ Setting for project”

& workspace Captouch Training - &2 studio
File Edit Source Refactor Mavigate Search Project ZFEFEWREQN) Run Window Help

| BrRriwitsrq -
lt5 Project Explorer % | $3 CapTouch Workflow (QE) = B || Lab_session_l.scfg 3 cap?

= <===:> [? g Tuning  Gesture
~ =% Lab_session_1 [HardwareDebug®

#¥ Binaries New > b _sess
gl Includes Go Into
(£ qe_gen Open in New Window Lire
v @ sre Show In Al Shift+W >
= smc_gen utton()
€] Lab_session_1.c [E Copy Cirl+C  hitonD,
[€ r_bord_control.c Paste Cirl+v  pttonD
[B r_bord_controlh ¥ Delete Delete  ptton0)
(= HardwareDebug Source 3y htton0)
(= QE-Touch Maove... uttond
(= trash Rename... Ep  ptton0)
|2 Lab_session_l.repec utton()
] Lab_session_1.scfg i Import.. bttonO|
[ Lab_session_1 HardwareDebu 21 Export.. LttonD)
(7) Developer Assistance Z= Reality Al Tools® Integration > lLtan1
Build Project
Clean Project
Refresh F5
Close Project
Close Unrelated Project
Build Targets ¥
Index >
Build Configurations >
@ RunAs >
43 Debug As | Open C/C++ Settings for project
Restore from Local History...
MISBA_C
W% C/C++ Project Settings Ctrl+AlE+P
Thesas Toject SETNgs
ﬁ* Run C/C++ Code Analysis
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2.5.4 | 73Ry "Properties for session_1"SHiEHES, 312" Settings”,

f£"Settings"HIE RFER"Compiler" i "Source", FAMNNWEMNREEFTREALAN & BEfF,
7E38HAY"Add directory path"s3iEiEH, " Workspace"

£ A9 " Folder selection"th, %2 "src"BR, B OK

ga#"Add directory path"X3iEiEFAI OK

I
a

Q E|

for that provides an outline.
Res‘:urw ~ % Common Include file directories (-include) -
Builders 1 cpu
v /e s Build % ${TCINSTALLY/include
) X (2 PIC/PID $(wurkspac9 \uc/sepmName)fsr:fsm: gen/r_pincfg)’
Build Variables = L _gen/r bsp}"
; *${worksp :/31Prej
Environment v i Compiler $(wurkspac?w +/${Projf m aly
Logging ‘

*${worksp /${Proj gen/r configl’
*$twerkspace_locy/${ProjNamelfsrc/sme_gen/rm_touch_gefwrapper)’
*${workspace loc/${ProjNamel/src/sme_gen/r ctsu_qe}”

Stack Analysis

2 Object *$workspace Joc/${PrajN dt : ior |
Tool Chain Editor ® Lt tworkspace Joci/${ProjNamel/src/sme_gen/r_dic_rx/src) 8 Folder selection [m] %
s | £33 Ls "${workspace_locy/${ProjNamel/src/sme_gen/r Ipt_rd”
eneral ~ (2 Optimization *$tworkspace_loci/${ProjNamel/src/smc_gen/Config PORT)"
project Nat & ) - - Select one or more Workspace Folders
roject Natures 8 Advanced *${workspace locy/${ProjNamel/src/sme_gen/r Ipe_rx/sre)"
Project References 2 Output "${workspace._loc:/${ProjName)/src/sme_gen/r_elc_ng” ~ £ Lab_session 1
Renesas QE o e ! . = = (= .settings
) (2 MISRA C R F > 9
Run/Debug Settings 2 Miscellane (> HardwareDebug
Task Tags 5 User & qe_gen
Validation v Assembler | Drecton: (= QE-Touch
(5 Source | | BETT|
& Object & trash
(B List

(& Optimizatio
(8 Miscellaneg
(8 User
3 Linker Cancel
~ (& Input
(8 Advanced I
~ (& Output Macro def
8 Advanced
(2 List
(# Optimization
v (2 Section
8 Symbol file
(8 Advanced
(8 Subcommand file | T

[JAdd subdirectories

File system...

ition (-define)

QE TOUCH CONFIGURATION

1£"Settings "B R+iEi% " Assembler" (4" Source”, EEMNEKZEF AT LAN ] EiR,
E58HAY"Add directory path"S(T_ﬁE?fEEF, M "Workspace"

E8HEY" " Folder selection"dh, &R "src"BHR, B OK

E#"Add directory path"S(ﬁiﬁE‘:F'E"J oK

&fa, BE"Properties for session 1"XEIEL AR SSRNIRAE

z d

R —— tor that provides an outline.
Bej:”'“ ~ & Common Include file directories (-include) asagli A
uilders 2 cou
~ C/C++ Build E PICPID
Build Variables g ¢ :$(wm"kspaze 15:/5(Prn]Nﬁme}/src/smc gen/r_bsp)" N
${worksp: /${Proj
Environment v 1 Compiler “$tworkspace | \n:/is(PmJNamevsrc/smc gen/r config)”
Logging v @ Source *${workspace_loc/${Praj - gen/rm_touch_ge/wrapper)”
Settings & Advanced “$fworkspace | loc/$(ProjNamel/src/sme_genfr_ctsu_e)®
Stack Analysis % Obiect “${warkspace_loc/${Proj - gen/r_dtc_ng/src)” |Q Folder selection | m| X
Tool Chain Editor v *$tworkspace_loc/${ProjNamel/src/sme_gen/r_lpt_nd"
5 List . .
C/C++ General % Stwarkspace Jocy/S{ProjName}/sre/sme_gen/Config PORTY'| ¢t e or more Workspace Folders
vt Mot ~ (& Optimization “${workspace_loc;/${ProjName}/src/smc_gen/r_lpc_rx/src}"
roject Matures (% Advanced *$iworkspace_loc;/${ProjNamel/sre/sme_genfr_elc_r” w2 Lab_session_1
Project References & Output "$iworkspace_loci/${ProjNamel/src/sme_gen/rm_touch_qe/in & settings
Renesas QF 5 MISRA C Rule Check | Siworkspace locyS(ProjNamel/src/sme gen/r Ipt rfsrl” = HardwareDebug
Run/Debug Settings = Miscell “${worl laci/${Praj _gen/r_ctsu_gefinc)"
Task Tags % tscellaneous "$(wm’kspaze loc:/${ProjName}/src/sme_gen/r_dtc_nd" & ge_gen
 User P | 5 QE-Touch
Validation =3 st £ - gen/r_elc_r/src}”
v B Assembler $(wnrkspaze \n:ﬁ(PmJNﬁme}/srt/smc gen/r_ctsu_qefsre)”
“Stuorkapace loi) “gen/ ol
= Object “$fworkspace | \m/s(PruJNamevm/smc gen/rm_touch_qe/s:
B st "${workspace_loc;/${Projl -_gen/rm_touch_ge}”
£ Onfimization

v i Directory:

[$tworkspace locy/$(ProjName}/src)

[JAdd subdirectories

.

File system...

Cancel
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255 | 7£"37% qe_touch sample.c's, FiM#include "r_bord_control.h"

& workspace Captouch Training - Lab_session_1/qe_gen/qe_touch_sample.c - e2 studio
File Edit Source Refactor Navigate Search Project EFEMEN) Run Window Help
Hi®-KR-wifp-Q~- 427

{5 Project Explo... X |3 CapTouchW.. | = 8 |45 Lab session 1.scfg [£] *qe touch sample.c X
8
§

B%S Y 8 3 ®* FILE : qe_sample_main.c[]
< Lab sessi d b ’ 10 #include "ge_touch config.h”
V1= Lab session 1 [HardwareDebug] 1 FincTude ™ bord control i
& Binaries 12 FCPUUART = — (TOUCH_CFG_UART_TUNING_SUPPORT == 1))
wil Includes 13 #include "r_sci_rx pinset.h”
o 4 #endif
v (2 ge_gen s . _
. #define TOUCH_SCAN_INTERVAL_EXAMPLE (20)  /* milliseconds */

qe_touch_config.c

[ ge touch_configh void R_CTSU_PinSetInit(void);

B q touch defne h i void qe_touch main({void);
[£] ge_touch_sample.c 20
w (B sre 21

2.5.6 | #£"void ge_touch_main(void) "EhENN LED EEIREMERA, RS

/* TODO: Add your own code here. */

r_control_touch_board_led((uint32_t)button_status, NULL, NULL, true);

1% Lab_session_l.scfg [€] ge_touch_sample.c X =g

59

A
—~void ge_touch_main(void)
fsp_err_t err;
/* Initialize pins (function created by Smart Copfigurater) */
R_CTSU_PinSetInit();
= #if ((TOUCH_CFG_UART_MONITOR_SUPPORT == 1) || (TOUCH_CFG_UART_TUNING_SUPPORT == 1))
J* Setup pins for SCI (function created by Smart Configurator) */
QE_SCI_PIN SET();
#endif
/% Open Touch middlewars */
err = RM_TOUCH Open (g ge_touch_instance_config@l.p ctrl, g ge_touch_instance_configel.p cfg);
= if (FSP_SUCCESS != err)
{
while (true) {}
}
/* Main loop */
= while (true)
/* for [CONFIGB1] configuration */
err = RM_TOUCH_ScanStart (g_ge_touch_instance_configl.p_ctrl);
= if (FSP_SUCCESS 1= err)
while (true) {}
H
while (@ == g_qge_touch_flag) {}
g qe_touch_flag = @;
err = RM_TOUCH DataGet (g_ge_touch_instance_config@l.p_ctrl, &button_status, NULL, NULL);
= if (FSP_SUCCESS == err)
{
/* TODO: Add your own code here. =/
r_control_teuch_board_led({uint32_t)button_status, NULL, NULL, true);
H
/* FIXME: Since this is a temporary process, so re-create a waiting process yourself. */ -
R_BSP_SoftwareDelay (TOUCH_SCAN_INTERVAL_EXAMPLE, BSP_DELAY MILLISECS);
¥ =
¥
5 |
lee A

2.5.7
BT AMERIE Lab_session_1.c”, E&ESRAIEHIENEEEINAIEES.

#include "r_smc_entry.h"
void ge_touch_main(void);
void main(void);
void main(void)

{

ge_touch_main();

RENESAS
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258 | miE @ RHEREEIRE

{8 workspace Captouch Training - Lab_session_1/src/Lab_session_1.c - & studio

File Edit Source Refactor MNavigate Search Project FEFEHEN) Run Window Help
Ble{&]einizsiv-a- o

i Project Exr.i Build 'HardwareDebug' for project 'Lab_session_1' Fbisessionj‘c 3 | {8} Lab_session_1scig ) CapTd

E 3 ®* FILE : Lab_session_1.c]
@ #include "r_smc_entry.h"

~ % Lab_session_1 [HardwareDebug]
il Includes void ge_touch_main(void);
v 2 ge_gen
qe_touch_config.c
[5] ge_touch config.h
[K] ge touch_define.h
[€] qe touch_sample.c
v B sre
(= smc_gen
lg] Lab_session_1.c
(= HardwareDebug
= QE-Touch
= trash
Lab_session_1.rcpc
4t Lab_session_l.scfg
[¥] Lab_session_1 HardwareDebug.launch
(7) Developer Assistance

void main(void);
= void main(void)

gqe_touch_main();

i

259 | MRREER BETUTER:

[#] Problems | B Console X | Properties | @ Smart Browser | 1} Smart Manual
CDT Build Console [Lab_session_1]

C:\Users\a5@48269\.eclipse\com. renesas.platform_1212817713\Utilities\\ccrx\renesas_cc_converter Lab_session_1l.abs Lab_session_1.x
udcollector -subcommand=udSubcommand.tmp -output=Lab_session_1.udm

Loading input file Lab_session_l.abs

Parsing the ELF input file.....

25 segments required LMA fixes

Converting the DWARF information....

Constructing the output ELF image....

Saving the ELF output file Lab_session_1.x

'Build complete.’

IBE:QB:SB Build Finished. 8 errors, 1 warnings. (tock ZS‘SBBms)I

2.6 BiTiER.

26,1 | = 45 - EEHAGERS, UTFERFGR:

workspace Captouch Training - Lab_session_1/src/Lab_session_1.c - €2 studio
P P g A _ A _

File Edit Source Refactor Navigate Search Project IEFEWE(N) Run Window Help

| ® - & ~in| |
5 Project Explorer x| ¥ CapTouch Wor1 Debug Lab session 1 HardwareDebug ||LJ’5,'? Lab_session_1.scfg %3 CapTouch Tuning Result (QE) Ic
BES 7 & E] @+ FILE 1 Lab_session_1.c[]
= 1a #include "r_smc_entry.h”

v 5 Lab_session_1 [HardwareDebug]

ﬁb Binaries void qe_touch_main(void);
i Includes
lﬂl, void main(void);
v i qe_gen

[ ge touch config.c = wvoid main(veoid)
[n ge_touch_config.h
|n] ge touch_define.h
[ ge_touch_sample.c

v & src
= smc_gen
|| Lab_session_1.c

= HardwareDebug

= QE-Touch

(= trash
Lab_session_l.rcpec

qe_touch_main();

¢ Lab_session_1l.scfg

8 [

|¥] Lab_session_1 HardwareDebug.launch

(7) Developer Assistance
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2.6.2 | mEREsEIHE" M4 resetprg.c "f"204 1T
M| o TREH, dReE

{8 workspace Captouch Training - Lab_session_1/src/smc_gen/r_bsp/mcufallfresetprg.c - &2 studio
File Edit Source Refactor Navigate Search Project ZHFEME(V) Run Window Help

| ® - % -9 B2 o R Qi -0 Q&4
45 Debug % = | i+ § = O [g Lab_session 1.c 5 Lab_session_T.scfg ) CapTouch Tuning Result (QE) |
~ [c7] Lab_session_1 HardwareDebug [Renesas GDB Hardware Debugging] | /® Main program function declaration */

7T =4#if (BSP_CFG_RTOS_USED == 8) || (BSP_CFG_RTOS_USED == 5)

v i Lab_session_1.x [1] [cores: 0]

extern void R_BSP_MAIN_FUNCTION(void);

~ f# Thread #1 1 (single core) [core: 0] (Suspe sendif
= PowerON_Reset PC{) at resetprg.c:204
5 reclf-gdb -ri-force-v2 (7.82) &= Function name: PowerON Reset P
= 9 o @0 - BSP_POR_FUNCTION(R BSP STARTUP FUNCTION) |
5 Renesas GDB server (Host) T

/* Stack pointers are setup prior to calling this ful

= /* You can use auto variables in this function but s
* will be unavailable after you change the stack fr

= /* The bgs sections have not been cleared and the da
* and constructors of C++ objects have not been exe
—#if defined(_ GNUC_ )
= #if BSP_CFG_USER_STACK_ENABLE ==
INTERNAL_NOT_USED(ustack_area);
#endif
INTERNAL_NOT_USED(istack area);
#endif

= #if defined(_ CCRX_ ) || defined(_ GHUC_ )

2.6.3 | EEHEILE" X4 Lab_session 1.c'f9"18 17", I FERTR:
M U RH, 4kes

&) workspace Captouch Training - Lab_session_1/src/Lab_session_1.c - &2 studio
File Edit Source Refactor MNavigate Search Project EENEN) Run Window Help
e rR-infm]o w2 oo 4 Q it dsm- &l

4 Debug X =l | i+ § = B | [g Lab_session 1.c % |{F Lab_session 1.scfg 3 CapTouch

v Lab_session_1 HardwareDebug [Renesas GDB 3 @* FILE ¢ Lab_session_1.c[]
v 12 Lab_session_1.x [1] [cores: 0] ‘3 #include "r_smc_entry.h"
v o Thread #1 1 (single core) [core: 0] (Suspe 12 void ge_touch main(void);
= main() at Lab_session_1.c:18 Oxfffc09f4 13
p rx-elf-gdb -rx-force-v2 (7.8.2) ‘: void main(void);

p| Renesas GDB server (Host)

1o

= void main(void)
I

| qe_touch_main(); I

H

oo

264 | it, EEEASIEETRE.
At . BILMELRERRIETT,

&) workspace Captouch Training - Lab_session_1/src/Lab_session_1.c - e* studio
File Edit Source Refactor MNavigate Search Project EFEREN) Run Window Help
| ® - & ~iw|0 n[E] | 3> ] %~ Quvils v 45 00 - &4
45 Debug X = | i § = B |[[g Lab_session 1.c X |8 Lab_session_1.scfg 3 Cap
v [£ Lab_session_1 HardwareDebug [Renesas GDB
v (2 Lab_session_1.x [1] [cores: 0] .
@ Thread #1 1 (single core) [core: 0] (Runni
w rx-elf-gdb -rx-force-v2 (7.8.2)
» Renesas GDB server (Host)

@* FILE 1 Lab_session_1.|
#include "r_smc_entry.h"

3
10

void ge_touch_main(void};
void main({void);
= void main(void)

| qe_touch_main();

B Consale ¢ |1 Registers 1#] Problems | @ Smart Bro

Lab_session_1 HardwareDebug [Renesas GDB Hardware D
Emulator Board Revision EZLITE Rev.8
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2.7

(BB T ARRIRIIAZSAY LED Mi=fliR{Th

2.7.1

ZIR"2.6 BITIRER/NONEITE, ERERES TSRS TER.
SE—MHRIERIE TR, ARRIRE E7SRINAYRE LED fm=.

2.8

{ER2FBEE button_status MEiEfMIETH

2.8.1

s v EREENPERS.

MEFR| e 1%, TEFRELLE" S Lab_session_1.c"f"18 17"

IEET, $TH"3244 qe_touch sample.c”

7E'void qe_touch_main(void) ", ZEREEMR button_status’ FEEEE, EREFIEE Add

Watch Expression".

/ae_gen/ae touch sample.c - = studic
rch Project WEFREN) Run Window Help

R B-Q- 0 1 RS E
(& Lab_session_1.c ) CapTouch Tuning Result (QE)

T

@ Lab_session_1.sclg

“void qe_touch_main(void)
(

fsp_err.

R_CTSU_PinSetInit();

Q.

sendif
err = R4_TOUCH Open (g_qe_touch_ins
if (FSP_SUCCESS 1= err)

while (true) {}
while (true)

err = RM_TOUCH_Scanstart (g_qe_touch_instance_configdl.p_ctrl);
1F (FSP_SUCCESS 1= err)
while (true) {}

while (9 == g_qe_touch_flag) (}
£.¢_touch_flag - 9;

err = RM_TOUCH DataGet (g_ge_touch_instance_configol.p_ctrl] &3
if (FSP_SUCCESS == err)

{

}

Registers £ Problems @ Smart Browser| @ Debugger Console | [} Memory
reDebug [Renezas GDB Hardware Debugging] [pid: 40]

(] ctsu_tuning,_main() at tuning_ctsu2.ci..

e 2) || (TOUCH_CFG_UART_TUNING_SUPPORT == 1)}
rested by Seart Configuratar) *7

tance_configol.p_ctrl, g_qe_touch_instance ¢

& resetprg.c
) Unde Typing

Open Declaration
Open Type Hierarchy
Open Call Hierarchy
Quick Outline
Quick Type Hierarchy
Explore Macro Expansion
Toggle Source/Header
Open With
Show In

4 Cut
Copy
Paste

Build Selected File(s)
Clean Selected File(s)
Resource Configurations
Step Into Selection

<] Run to Line

2. Move to Line

i Rogume ot line

) CapTouch Status Chart (QE)

Q

3 qe_touch semplec X | = O

clez |

)
"
CurlsAltsH
cul+0
CuleT
Curien
CrlsTab

Al ShiRtsW >

crax |

clsC

eV

et
Aeshifees >
AeShift+Z>

>

Curlo Aty Shifte B

CuealsshifC |

e

CrteR

2 Add Watch Expression...

|
il

USB Bus Power

Finished target connection

608 : 61541

Target conection status - OK

Target connection status - OK
o

Mardware breakpoint set at address @xfffcosfs

T ke
1 Debughs

Toggle Symbol Expression Breakpoint

W C/Ce+ Project Settings

Preferences..

CrlsAltsp
>

me Insert
[

Bic/Cor i Smard

92:84113)
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> -
NOTE | "button status'/fy 64 (U£FTE
= —.
f£"qe_touch _sample.c’hEW, I FF=:
5} Lab_session_1.scfg *ge_touch_sample.c X
48 #define QE_SCI_PIN SET R_SCI_PinSet SCI12
42 Zendif
| se #endif |
51
52 uinte4_t button_status;
53
54 - #if (TOUCH_CFG_NUM_SLIDERS !- @)
55 uintlé t slider position[TOUCH CFG_NUM SLIDERS];
56 #endif
57 - #if (TOUCH_CFG_NUM_WHEELS != @)
58 uintlé t wheel position[TOUCH CFG_NUM WHEELS];
59 #endif
60
66 \
2.8.2 T — s e
"Add Watch Expression" i iN5emk/E, E7~7t"Expression"&O
()= Variables | ®s Breakpoints | {5 Project Explorer |7 Expressions | #® Eventpoints| 7. Peripherals| [I| 10 Registers = 0O
HE| & X% BR|CHAE
Expression Type Value Address Mame : butten_status
Details:@
(4= button_status uint64 t [1] 0x8d4 Default:@
qn Add new expression Decimal:@
Hex:8x8
Binary:@
Octal:8

f£'Expression"&[, fE2£FEE"button_status” FEFHE,
1EHAVZEERTR, %% "Enable Real-time Refresh”

()= Variables | ®%@ Breakpoints 5 Project Explorer |©7 Expressions X | #® Eventpoints | 7o Peripherals | || 10 Registers = 0
HE & X% BR[| F
Expression Type Value Address Mame : butten_status
. Details:@
)= button_status uint6d_t 0 0xBd4
. . Select All Ctrl+A
b Add new expressi
'=| Copy Expressions Ctrl+C
¥ Remove
% Remave All
MNumber Format >
Add Expression Group »
Find... Ctrl+F
Show Details As »

o= Add Watch Expression...
Disable
Enable
Edit Watch Expression...

Monitor expression in real-time

& Add Watchpoint (C/C++)...
#, Cast To Type..
#[1 Display As Array..
“i Enable Real-time Refresh
Real-time Refresh )
%Y Watch
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284 %&#2"Enable Real-time Refresh"j5, £/5Z-&"button status'BIEEFEZ A <& , TFERxR:

()= Variables | % Breakpoints () Project Explorer | & Expressions X | @® Eventpoints 7 Peripherals| [ 10 Registers = 8
HE |+ X% & R[5t 8
Expression Type Value Address Name : button status
; Details:@
button_status uintsdt 0 0xBd4 Default:e
"Add new expression Decimal:@
Hex:8xa
Binary:@
Octal:e

2.8.5 £"Expression"&[, E£/FTE" "button status" FEHEHEE,

ERHAEE G%IR " Real -time Refresh”, 7EHHAY T™—SEEFi%kiE" Real-time Refresh Interval”

(4= Variables | ®% Breakpoints [ Project Explorer |4 Expressions X | 8® Eventpoints| %, Peripherals | [I7] 10 Registers =g
HE| ¢ X% BR[| 8
Expression Type Value Address Name : butten_status
© button stat — = P Details:@
utton_status uir :
- - , Select All Ctrl+A Default:o
9= Add new sxpression Decimal:@
2| Copy Expressions Ctrl+C Hex:8x@
Binary:@
L e Octal:@
e Remove All
Number Format >
Add Expression Group >
Find... Ctel+F
Show Details As >

2= Add Watch Expression...

Disable

Enable

Edit Watch Expression...
%% Add Watchpoint (C/C++)...
#, Cast To Type..

> % Add To Chart
Fii=roil
| Real-time Refresh Interval ]

dir

Edit V)
| Set the update rate of expressions in Chart Memory & Expressions view

2.8.6 ERHAIXIENES, 5" Real-time Refresh Interval'i&E7"100ms"

(= Variables | % Breakpoints | () Project Explorer | % Expressions X | & Eventpoints | %, Peripherals| 7] I0 Registers = B8
HE| e X% KR 9
Expression Type Value Address Name : button_status
S ; Details:@
£ button_status uint64_t o 0xBd4 Default:d
&5 Add pew expression Decimal:@
Hex: @%@
Binary:@
Octal:e
B =eiREaE x
=0 =
2.8.7 2 SR TR
_E | > =, 2BRETER.
3} workspace Captouch Training - Lab_session_1/qe_gen/qe touch_sample.c - € studio
File Edit Source Refactor Navigate Search Project ZHFl Run Window Help
|®-& - e [E]oms |9 %% -G~k m -l R el
T r— = 5 TT2 oe toudh same. > | . =78
4% Debug X hcﬁpruuch [€] Lab_session 1.c | &) CapTouch Tun. [€] resetprg.c | S CapTouch Sta. [€] qe_touch_sam... X | ™
= + 58 -

v [c7 Lab_session_1 HardwareDebug [Renes
v Lab_session_1.x [1] [cores: 0]
v 4@ Thread #1 1 (single care) [care:
= main() at Lab_session_1.c:18 0:
W rx-elf-gdb -rx-force-v2 (7.8.2)
3 Renesas GDB server (Host)

“void qe_touch_main(void)
fsp_err_t err;

/* Initialize pins (function created by Smart Configurator) */
R_CTSU_PinsetInit();

= #if ((TOUCH_CFG_UART_MONITOR_SUPPORT == 1) || (TOUCH_CFG_UART_TUNING_SUPPORT == 1))
/* setup pins for SCI (function created by Smart Configurator) */
QE_SCT_PIN_SET();

#endif
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288 | R MR, 75 ExpressionE[, AISAEEISEZR button status HILIE.,
Q | EBc/c++ & Smart Configul
(4= Variables | ®% Breakpoints |[{") Project Explorer |6’ Expressions X | #® Eventpoints| 2, Peripherals | i
Expression Type Value Address
< button_status uint64 t 1 0x8d4
&b Add new expression
fib#& TS 05(Key01) =1
fi2#E TS 06(Key02) = 2
fi#E TS 07(Key03) =4
A2 TS 10(Key04) = 32
fil#% TS _09(Key05) = 16
fili& TS 08(Key06) = 8
fi#E TS 15(Key07) = 256
2= TS 14(Key08) = 128
S TS 13(Key09) = 64
A= TS 20(Key10) = 512
iR TS 22(Key11) = 1024
iR TS 24(Key12) = 2048
ERTREE MR BN
fif#E TS 05(Key01) + TS 06(Key02) + TS 07(Key03) =1+2+4 =7
LALLESSHE
2.9 {i5F QE for Cap Touch IiERRREEHELARMIRITH
2.9.1

28" 2.6 BITIERF /N\BNEBNGE, EHERS TSRS TER.

#£"Cap Touch Workflow"#J"4.monitoring"#, sag5"Start Monitoring(Emulator)" F/5#J"Show
Views"

&) workspace Captouch Training - Lab_session_1/src/lab_session_l.c - &2 studio
Fle Edit Source Refactor Navigate Search Project EEFEWE(V) Run Window Help

|®-&-in|pnm [39 9] %~ Qo ~ilky - 45 00 - &
Debug |3 CapTouch Workflow [Q... X ¢ Lab_session_1.c X |{i Lab,_session 1.scfg CapTouch Tuning Result (QF) ctsu t
b h Workfl =0 b_sessi b cf h I [
5§ 3 ®* FILE Lab_session_1.c[]
i i i Al e #include "r_smc_entry.h”
@ Preg Tuni ©Cod  Monitoril
oot rrarcbeorerer 12 void ge_touch_main(void);
O Use diagnostic code [ void main(void);
O Use API compatilibity mode e  vaid main(vaid)
17 {
i 18 Fffepofa qe_touch_main();
3.Coding - o Y
o

@ Implement Program

Show Sample

4.Monitoring -

Start Monitoring (Emulator)

I Show Views I

[ Ve can activate the menitoring functian by pressing a taggle buttan an mornitaring views.

Start Monitoring (Serial)
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2.9.2

"e2 studio"{JJi#%%]"QE for CapTouch", BT AEEO.

REAMER: CapTouch Board Monitor (QE) View
CapTouch Multi Status Chart (QE) View

REESER: CapTouch Status Chart (QE) View

REAMER: CapTouch Parameters (QE) View

Tauch Position; Reference Value Theeshold: Difference:

vare Debugging] [pid: 36]

< | DJsyme o selection
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2.9.3 | 7£'QE for CapTouch" (S MNSIZE OGEEE KIS Touch I/F", FIa0:
CapTouch Board Monitor (QE) View IZXE Button00 @config01
CapTouch Multi Status Chart (QE) View ZXE Button00, TS05 @config01
(REZIRE 8/ TS EE) 2% Button01, TS06 @config01
IZ%E Button02, TS07 @config01
IZ%E Button03, TS10 @config01
Z%E Button04, TS09 @config01
IZ%E Button05, TS08 @config01
IZ%E Button06, TS15 @config01
Z%E Button07, TS14 @config01
CapTouch Status Chart (QE) View Z%E Button00 @config01
CapTouch Parameters (QE) View . I%5E Button00 @config01
2 .
e = g it | Do -
o g greme guee
T e vy
2.94 f£"CapTouch Board Monitor (QE) View" &1, 5 "Enabling Monitoring" %8 L_-'_, o
File Edit Navigate Search Project EFEHE() Run Window Help
B-K-ia|k0D N | i Bt Q~ilk A~ ;
)3 CapTouch Board Monitor (QE) X [E]m 7 i =g
Enable Monitoring | Monitoring: Disabled, Communication Status: Connecting via OCD emulator "
Touch I/F: Button00 @ config01 v
I/F Type: Buttan(self), Channel(s): T505 v
"
Button00  Button01 Button02
Button03 g on04 Button05

RENESAS
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"Enabling Monitoring"$%5fl Ly | ESMNSREOTEE, ST, SEMNEEEOH

NOTE . .
"Enabling Monitoring"{%$HeT LA,
295 | =% *Enabling Monitoring” %51 L, . (AEISRIIAE, & M AREISLMIEREERATL,
BRI B RET .,
SRl El T
2.9.6

f£"CapTouch Board Monitor (QE) View" &1, fiEizi#R) On/Off 1K, B "FHEFR" b 8B,
!ZD‘F Button02 B AIE TR,
et bE R, FIASRER, BERAE FASERS MIENENEE, 815 Method,

Klnd, Name, Touch Sensor, Parasitic Capacitance, Sensor Driver Pulse Frequency,
Threshold, Scan Time, L1} Overflow &5,

%3 CapTouch Board Monitor (QF) 7 &8 = 0O
-~
Enable Monitoring | Monitoring: Enabled, Communication Status: Connecting via OCD emulator

oo

Touch I/F: Button00 @ config0l v
I/F Type: Button(self), Channel(s): TS05 W
Button00 Button01 Buttonl2 ~
Button03 Button04 ButtonD;:
Button06 Button07 Button08
Button08 Button10 Button11
v
< >
Method  Kind Name Touch Sensor  Count Value Sensor Drive Pulse Frequency Reference Va *
configdl Button(self] Button00 TS03 15441 2.0 15374
configdl  Button(self) Button01 TS06 15487 2.0 15430
configdl Button(self) Button02 TSO07 19557 4.0 15310
configdl Button(self] Button05 TS08 15442 4.0 15613
config0l Button(self] Button04 TS09 15403 4.0 15589
configdl Button(self) Button03 TS10 15384 4,0 15818
configdl Button(self) Button08 TS513 15380 4.0 15447 v
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2.9.7 | x'CapTouch Multi Status Chart (QE) View"th, SIfER—¥i=E0, SERTASIERIRFIRIZAON
®, BRSA TS BEEELE.

REAILIRE/\1 TS EiE.

b CapTouch Multi Status Chart (QE) X migyov i =0
Button00, TS05 @ v Button01, TS06 @ v Button02, TSO7 @ v Button03, TS10 @ v
.|15414 | E|15341 | H|15;295 | H|15340 |

Button04, TS09 @ v Button05, TS08 @ v Button06, TS15 @ v Button(07, TS14 @ v

|15314 | .|15331 | E|1saaa | .|15334 |

BILAsads © #%§H, 1%&#%"Display Capacitance Converted from Count Value", &2\ TS BETH
HNEESIERITEUEN B AE.

3 CapTouch Multi Status Chart [QE) X 5 |k g = 0
Display Capacitance Converted from Count Value
FuttUnDD, TS05 @ v Button01, TS06 @ Button02, TS07 @ v Button03, TS

. E H Setup Colors..
| | ‘ ‘ | | | Check the Latest Information on Web
Button04, TS09 @ v Button05, TS08 @ v Button06, TS15 @ v Button07, TS14 @ v

B L B R :

< >

B TS BE T ARNUEESIERIHEESCIRRE, TR

b CapTouch Multi Status Chart (QE) > Lo lld g = 0
-~
buttonDD. TS05 @ v Button01, TS06 @ v Button02, TSO7 @ w Button03, TS10 @ v

q|12.092 IpFl || E|13.893 [pFl | ng.?10[pl-—_| | H|9.534 [pFl |

Button04, TS09 @ v Button05, TS08 @ Button06, TS15 @ w Button07, TS14 @ v
[9.326 [pF] | .|8.540 [pFl | & [8.449 [pR) | - [8.391 1eR1 |

< >
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29.8 7£"CapTouch Status Chart (QE) View"d, AfLASCAT R84 TS BIERGIEMEGRE, Hian:

SCRTE(E Count Value, B/EGRILI@HZ,

H/fE2%(8 Reference Value, t201Y Baseline, EZEFRIE@ENZE, JLATNEE Count Value K
HATE(E,

(& Threshold, FFESHGEMLZ., NEEE, TEERMBIRENISE.

#£4>{8 Difference, J9CRHE{E Count Value 5E/5%E(H Reference Value fIE(H.

B4h, FAFFELITE"CapTouch Status Chart (QE) View"rh, iBid"Start Data Collection"ikéf, lIE
SNR #4E.

l¢ Lab_session_l.c 9 CapTouch Tun.. [&] ctsu_tuning_.. l.¢] resetprg.c 9 CapTouch Stan, X | 7 = 8
Touch I/F: | Button00 @ configdl v | []Sync a selection

I/F Type: Button(self), Channel(s): TS05

Count Value: | 18092| Reference Value: | 15394| Threshold: | 1128| Difference: | 2698"

Start Data Collection

Moise [NT]: |:| Average [NT]: |:| Minimum: I:I Maximum: |:|
Maise [T]: I:I Average [T]: I:I Signal: I:I SMR: I:I

E@Id"Start Data Collection"iZtH, & SNR #iEHI77/%, AISEU TSN MCU RFIRYSHS:

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

NOTE
RXFIT :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
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LENESANAS

2.9.9 | 7£"CapTouch Parameters (QE) View'th, SIS RAIEH, MHEEEINETSE.
HHE>H(configuration) JEIRMEHE, HERENIETSEH.
BHEETENEHE, THEARERZSHIEN.
ERENSHNHESR TEER, AEUETREA LHIMREALE, SABMR, SR,
ALHEAIRRERTEE, FR TEANER.
it RE &S, TR/ IEEERE{T54 CTSUSO, CTSUSNUM, CTSUSDPA, BEAREZEEH.
3 CapTouch Parameters (QF) X DREREEES T8 |ICD]]|| Tooltip
Touch IfF:  Button00 @ configdl v | [] Sync a selection L& |[Enable Monitoring
I/F Type: Button(self), Channel(s): TS05
Item Value
Drift Correction Interval 255
Long Touch Cancel Cycle ]
Positive Noise Filter Cycle 3 =g Display in Advanced Mode
MNegative Noise Filter Cycle 3
Moving Average Filter Depth 4
Touch Threshold 1128
Hysteresis 36 %8 ||Read Value from the Target Board
CTSUSO 112
CTSUSNUM 7 3 ||Write Value to the Target Board
CTSUSDPA SUCLK divided by 8
Set a value of touch threshold. £8 |[Enable Auto Writing
Touch Threshold is a parameter used for determining whether the button / key pad
button switches from touch OFF to ON.
;h:vbaLl.lLt‘t::pfel-:;}l,rezai: ;L::;E :;:::ﬁz?df be touch ON when the count value exceeds 5 Output Parameter File
Input a value between 1 and 65535.
nput a value larger than [Hysteresis]. T,
et aer than (st ] None Check the Latest Information on
This setting item will be applied for each button. ) Web
210 | EidhRIEITESH
2101 | 6*CapTouch Parameters (QE) View's, EILIMESETELETAL, QF:
Drift Correction Interval ZZ X 1F/EfR
Long Touch Cancel Cycle KIiZ#EGHEEHA
Positive Noise Filter Cycle % On HIBTHIIERS SR EHA
Negative Noise Filter Cycle &% Off #MrAOIRES SR EHE
Moving Average Filter Depth F&ISERIRE
Touch Threshold & 5{E
Hysteresis jRi
NOTE | 7EERLL EEXRSEH T REVEIEERT, RegstiTid. FERSEMNMREEA LRE T REERNSKE.
£"CapTouch Parameters (QE) View"s, P 'E':I 1=, (EEEEEANSEIIRE,
2.10.2
ZINBETHE, BXSH, RTEFERE, HSHEIZRIER.
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2.10.3 7£"CapTouch Parameters (QE) View", J5"Drift Correction Interval” )\ 255 (&85 100, [EZE,

b CapTouch Parameters (QE) * b CapTouch Workflow (QE) = 8 b CapTouch Parameters (QE) X b CapTouch Workflow (QE) =g

Touch IfF: Button00 @ config01 v | []Sync a selection Touch I/F: [Button00 @ configol v | Osync a selection

I/F Type: Button(self), Channel(s): TS05 I/F Type: Button(self), Channel(s): T505

Item Value Item Value
L uift Correction Interval 35 ] [ orift Correction interval 10012 ]
Long Touch Cancel Cycle Long Touch Cancel Cycle 0

0
Positive Noise Filter Cycle 3 Positive Noise Filter Cycle 3
3

Negative Noise Filter Cycle Negative Noise Filter Cycle 3

Maoving Average Filter Depth 4 Moving Average Filter Depth 4

Touch Threshold 3740 Touch Threshold 3740

Hysteresis 187 Hysteresis 187
Set a drift correction interval. Set a drift correction interval.
Drift Correction is a function to make the reference value follow the Drift Correction is a function to make the reference value follow the
surrounding environment. surrounding environment.
Input a value between 0 and 65535, Input a value between 0 and 65535.

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

- The value is 0: No carrection. - The value is 0: No correction.
This setting item will be applied for each method. This setting item will be applied for each method.

QE is executing a ..toring function. | S| QE is executing a ..toring function. &

"SRARIEIRRS Drift Correction Interval' FIFRXIAER, SRAEUFHREMERUIFREBIIER.
RIENARARE, WEREE.

FEARSLISHI, 5" Drift Correction Interval "BUIREEMENA 255, K8 100 j5, REEESEE
"Reference Value"HIEG L, ELUREME 100 HIRTEIEFEHITERT, AN T XETREZ (LA M
J\\E}go

8 CapTouch Sta... X | [ Lab session 1.c  |[E] ctsu_rd int{... [£] resetprg.c 2 = B | 8 CapTouch Parameters (QE) X |83 CapTouch Workflow (QE) =B
t|hd g Ch/ PR 4 ¢ g

Touch I/F: |Button00 @ configd1 v | []Sync a selection

|/F Type: Button(self), Channel(s): TS05

Count Value:

Reference Value: | 17508 Threshold: [ 3740 Difference:

Touch I/F: |Button00 @ config01 v | O 8ync a selection

Start Data Collection IfF Type: Button(self), Channel(s): TS05

Noise [NT]: |:| Average INTE: | | Minimum: | | Maximum: |:| e Value
Noise [T]: |:| Average [T: \ | signal: | | snr: |:| Bt Eamreatem (| 100

Long Touch Cancel Cycle 0

Positive Noiss Filter Cycle 3
Negative Noise Filter Cycle 3
Moving Average Filter Depth 4
Touch Threshold 3740
Hysteresis 187

Set a drift correction interval.

Drift Correction is a function to make the reference value follow the
surrounding environment,

Input a value between 0 and 65535.

- The value is 1 or more: The reference value will be corrected every
cycle specified in the [Drift Correction Interval] item.
- The value is 0: No correction

= RE B3 - =
B Console X |[&EREE 20~ S || |15 czrtng e T o iz o e vl
Lab session 1 HardwareDebug [Renesas GDB Hardware Debugging] [pid: 60]
Target connection status - OK ~

Starting download
Finished download
Hardware breakpoint set at address @xfffceaes

QF is executing a ..toring function. M | /&
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2.104 f£"CapTouch Parameters (QE) View"s, J5"Touch Threshold" M\ 3740 {&%5 2000, [EZ%,

M@/t &F Smart Configurater 4% Debug | &) CapTouch Manitor (QE) :b CapTouch Parameters (QE) X |3 CapTouch Workflow (QE) = B
3 CapTouch Parameters (QE) | &) CapTouch Workflow (QE) =8 R 5 2
G| BB [

1. Generate a parameter file to reflect the settings in the source code.
L Generate a parameter file to reflect the settings in the source code.
Touch I/F: |Button00 @ config0l v | [Sync a selection

I/F Type: Button(self), Channel(s): TS05
I/F Type: Button(self), Channel(s): TS05

f
f
f
f
f
f
Touch IfF: |Button00 @ configdl v | Osync a selection :
f
f
f
f

Item Value
Item Value Drift Correction Interval 255
Drift Correction Interval 255 Long Touch Cancel Cycle o
Long Touch Cancel Cycle o Positive Noise Filter Cycle 3
Positive Noise Filter Cycle 3 Negative Noise Fiter Gycle 3

Negative Noise Filter Cycle 3 Moving Average Filter Depth 4

Maving Average Filter Depth 4 Touch Threshold 2000 =
L Touch Threshold 40 Hysteresis 187
Hysteresis 187

Set a value of touch threshold.

Touch Threshold is a parameter used for determining whether the
button / key pad button switches from touch OFF to ON.

The button / key pad button is judged to be touch ON when the count
value exceeds the value specified in [Touch Threshold].

Input a value between 1 and 65535.

Input a value larger than [Hysteresis].

Set a value of touch threshald.

Touch Threshold is a parameter used for determining whether the
button / key pad button switches from touch OFF to ON.

The button / key pad button is judged to be touch ON when the count
value exceeds the value specified in [Touch Threshold].

Input a value between 1 and 65535.

Input a value larger than [Hysteresis].

This setting item will be applied for each button. This setting item will be applied for each button.

QE is executing a ..toring function. I =

O T

X3 "B3{E Threshold"HIEF &SI BIA LT, M 3740 1505 2000,

BERETRERE, NEESERY 3740, THHENREET,

ERFEIET 2000, BIATHIESIRBIET.

BATERENEATHNERT, BiE%Es"#E Threshold", 3740 45/\ 2000, MRS TR

I>Z. 0
3 CapTouch Sta.. X | [¢ Lab session 1.c | [E] ctsu_rd_int{.. [8 resetprgc | % = O | & CapTouch Parameters (QE) X | 3 CapTouch Workflow (QE) =0
=)= 8 s
Touch IfF: Button00 @ config0l v | O sync a selection 1 Generate a parameter file to reflect the settings in the source code.

I/F Type: Button(self), Channel(s): TS05

Count Value: Reference Value: | 15462| Threshold: | 2000] Difference: | 63] Touch Iff: | Button00 @ config01 ~ | OSync a selection
Start Data Collection 1/F Type: Button(seff), Channels): T505

Noise INTE | | Average NI | | Minimum: | | Maximum: | | 1o Value

Noise [T | | Average[T: | | signal: | | snr: | Drift Correction Interval 255

Long Touch Cancel Cycle 0
Postive Noise Filter Cycle 3
Negative Noise Filter Cycle 3
Moving Average Filter Depth 4
Touch Threshold 2000
Hysteresis 187

Set a value of touch threshold.

Touch Threshold is a parameter used for determining whether the
button / key pad button switches from touch OFF to ON.

The button / key pad button is judged to be touch ON when the count
value exceeds the value spedified in [Touch Threshold].

Input a value between 1 and 65535.

Input a value larger than [Hysteresis].

——— This setting item will be applied for each buttan.
& Consale X B REE B2 --=10 3 PP

Lab_session_1 HardwareDebug [Renesas GDB Hardware Debugging] [pid: 451

Target connection status - OK ~
Target connection status - OK

Starting download

Finished download v

< 3
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2.10.5 7£"CapTouch Parameters (QE) View"s, J5"Long Touch Cancel Cycle"; 0 (&5 100, [EZ,

3 CapTouch Parameters (QE) X | 33 CapTouch Workflow (QE) =8 £ CapTouch Parameters (QE) X |8 CapTouch Workflow (QE) = 8

oo

Touch I/F:  Button00 @ configD1 v | []Sync a selection Touch I/F: |Button00 @ config01 v | []Sync a selection
I/F Type: Button(self), Channel(s): TS05 IfF Type: Buttan(self), Channel(s): TS05

Item Value Item Value

Drift Correction Interval 255 Drift Correction Interval 255

| Long Touch Cancel Cycle 0 | ||_Long Touch Cancel Cycle 00 =

Positive Noise Filter Cycle 3 Positive Noise Filter Cycle 3

Negative Noise Filter Cycle 3 Negative Noise Filter Cycle 3

Moving Average Filter Depth 4 Maving Average Filter Depth 4

Touch Threshold 3740 Touch Threshald 3740

Hysteresis 187 Hysteresis 187

Set a long touch cancel cycle. Set a long touch cancel cycle.

Long Touch Cancel is a function that forcibly judges as touch OFF when Long Touch Cancel is a function that forcibly judges as touch OFF when
the touch ON period of the button / key pad button exceeds a certain the touch ON period of the button / key pad button exceeds a certain
cycle. cycle.

Input 0 or value between 2 and 65535, Input 0 or value between 2 and 65535.

- Input a value larger than [Positive Noise Filter Cycle]. - Input a value larger than [Positive Noise Filter Cycle].

- The value is 2 or more: It is judged as touch OFF, if the period of
touch ON exceeds the cycle specified in [Long Touch Cancel Cycle].
- The value is 1: Prohibition (because [Positive Noise Filter Cycle] is
prohibited to set to 0).

- The value is 0: No judgement.

- The value is 2 or more: It is judged as touch OFF, if the period of
touch ON exceeds the cycle specified in [Long Touch Cancel Cycle].
- The value is 1: Prohibition (because [Positive Noise Filter Cycle] is
prohibited to set to 0).

- The value is 0: No judgement.

This setting item will be applied for each method. This setting item will be applied for each method.

QE is executing a ..toring function. | =] QE is executing a ..toring function. [l

EIER—EERT, HEBTIREEN 100 ARG, ZIREEHE On 50y Off, MNTERTR:

&3 CapTouch Sta.. X | g Lab_session_1.c | [C] ctsu_rd_int(... &) resetprg.c B = B ||®) CapTouch Parameters (QF) X |£) CapTouch Workflow (QE) = g
=N =1l
Touch I/F:  Button00 @ config01 v | [ 'Sync a selection

I/F Type: Button(sel), Channel(s): TS05

Gount Vahie: Reference Value: | 22320 Threshold: | 3740 Difference: | 6827 Touch I/F: Button00 @ config01 v | CIsync a selection
Start Data Collection IfF Type: Buttan(sel), Channel(s): TS05

Noise INTE | | Average INTE | | minimum: | | Maximurm: | | o Vale

Neise[N: | | Averagemm: | | signal: | | snR: [ | Drift Correction Interval 255

Long Touch Cancel Cycle 100
Positive Noise filter Cycle 3
Negative Noise Filter Cycle 3
Moving Average Filter Depth 4
Touch Threshald 3740
Hysteresis 187

Set a long touch cancel cycle.

Long Touch Cancel is a function that forcibly judges as touch OFF when
the touch ON period of the button / key pad button exceeds a certain
cycle.

Input 0 or value between 2 and 65535.

- Input a value larger than [Pesitive Naise Filter Cycle].

- The value is 2 or more: It is judged as touch OFF, if the period of
—_— 5 == = touch ON exceeds the cycle specified in [Long Touch Cancel Cycle].
& Conscle X EEEEEEEEEE =] cycle sp g ¥

=] - The value is 1: Prohibition (because [Positive Noise Filter Cycle] is
Lab_session_1 HardwareDebug [Renesas GDB Hardware Debugging] [pid: 541 prohibited to set to 0).

Target connection status - OK

||| - The value is 0: No judgement.

Starting download

Finished download This setting item will be applied for each method.
Hardware breakpoint set at address exfffc@aes v
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2.10.6 7£"CapTouch Parameters (QE) View"s, J5"Positive Noise Filter Cycle"M 3 &35 20, [EI%E,

b CapTouch Parameters (QF) X b CapTouch Workflow (QE) =7 h CapTouch Parameters (QE) X a CapTouch Warkflow (QE) = 8

Touch I/F: |Button00 @ configdl v | [ Sync a selection Touch I/F: Button00 @ config01 v | [JSync a selection

I/F Type: Button(self), Channel(s): TS05 I/F Type: Button(self), Channel(s): TS05

Item Value Item Value

Drift Correction Interval 255 Drift Correction Interval 255

Long Touch Cancel Cycle 0 Long Touch Cancel Cycle 0

Positive Noise Fifter Cydle 2 | Positive Noise Filier Cydle 20| ]
Negative Noise Filter Cycle 3 Negative Maise Filter Cycle 3

Moving Average Filter Depth 4 I\ Moving Average Filter Depth 4
Touch Threshold 3740 [ >Tuuch Threshold 3740
—‘/ Hysteresis 187

Hysteresis 187

Set a positive noise filter cycle., Set a positive naise filter cycle.
Positive noise filter is a function that setting the period after the count Positive noise filter is a function that setting the period after the count
value of the button / key pad button exceeds [touch threshold] before value of the button / key pad button exceeds [touch threshold] before
it is judged as touch ON. it is judged as touch ON.
Input a value between 1 and 255. Input a value between 1 and 255.
- Input a value smaller than [Long Touch Cancel Cyclel. - Input a value smaller than [Long Touch Cancel Cycle].
- The value is 2 or more: It is judged as touch ON when the cycle - The value is 2 or more: It is judged as touch ON when the cycle
specified in [Positive Noise Filter Cycle] has elapsed after the count specified in [Pasitive Moise Filter Cycle] has elapsed after the count
value exceeds [Touch Threshald]. value exceeds [Touch Threshold].
- The value is 1: It is judged as touch ON when the count value - The value is 1: It is judged as touch ON when the count value
exceeds [Touch Threshold]. exceeds [Touch Threshold].
This setting item will be applied for each method. This setting item will be applied for each method.

QE is executing a ..toring function. 1 /& QE is executing a ..toring function. I =

PR T, NEEEIT I 20+1 NERE, FHTRENE On 97T, W TERTR:

&) CapTouch Sta... X | [g] Lab_session_l.c | [c] ctsu_rd_int{.. 2] resetprg.c B = B | %3 capTouch Parameters (QF) X | &3 CapTouch Workflow (QE) = 8

Touch I/f: |Button00 @ configd! v | [ sync a selection

|/F Type: Button(self), Channel(s): TS05

Count Value: Reference Value: | 15326 Threshold: | 3740 Difference: | 5374 Touch I/F: |Button00 @ configd! v OSync a selection
Start Data Collection I/F Type: Button(self), Channel(s): TS05

Noise INTE | | Average NTE: | | Minimurm: | | Masdmurms | | 1tem Vale

Noise [T | | Aversgerm: | | signal: | | snr: [ | Drift Correction Interval 255

Long Touch Cancel Cycle 0
Positive Noise Filter Cycle 20
Negative Noise Filter Cycle 3

. . Moving Average Filter Depth 4
Touch Threshold 3740
Hysteresis 187

Set a positive noise filter cycle.

Positive naise filter is a function that setting the period after the count
value of the button / key pad button exceeds [touch threshold] before
it is judged as touch ON.

Input a value between 1 and 255.

- Input a value smaller than [Long Touch Cancel Cycle].

Wil 52 o s i i e o e @l e i aEs

— 5 - specified in [Positive Naise Filter Cycle] has elapsed after the count
] % B3 > e =

B console % EREIEE R B | [| e s e Tretman

Lab_session_1 HardwareDebug [Renesas GDB Hardware Debugging] [pid: 60] - The value is 1: It is judged as touch ON when the count value

Target connection status - OK - exceeds [Touch Threshold].
Starting download
Finished download
Hardware breakpoint set at address exfffcesee

This setting item will be applied for each method.

QE is executing a ..toring function. [ =1
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2.10.7 7£"CapTouch Parameters (QE) View"=, 5"Negative Noise Filter Cycle"M 3 (&8 20, EHZ,

3 CopTouch Parameters (QF) X | & CapTouch Workflow (QF) =7 £ CapTouch Parameters (QF) X | &) CapTouch Workflow (QE) = A
[ = 8e

Touch IfF: |Button00 @ configd1 v | [Sync a selection Touch IfF: |Button00 @ config01 v | [Syne a selection
I/F Type: Button(self), Channel(s): TS05 I/F Type: Button(self), Channel(s): TS05
Item Value Item Value
Drift Correction Interval 255 Drift Correction Interval 255
Long Touch Cancel Cycle 0 Long Touch Cancel Cycle o
Positive Noise Filter Cycle 3 Positive Noise Filter Cycle 3
|_Negative Noise Filter Cycle 3 Negative Noise Filter Cycle 20 = |
Maving Average Filter Depth 4 Moving Average Filter Depth 4
Touch Threshold 3740 Touch Thresheld 3740
Hysteresis 187 Hysteresis 187

Set a negative noise filter cycle, if enabled setting. Set a negative noise filter cycle, if enabled setting.

Negative noise filter is a function that setting the period after the count Negative noise filter is a function that setting the period after the count
value of the button / key pad button falls below [touch threshold] value of the button / key pad button falls below [touch threshold]
lieftorce i s it s o @ o e 3t s o ] e ey IR

Input a value between 1 and 255. Input a value between 1 and 255.

- The value is 2 or more: It is judged as touch OFF when the cycle - The value is 2 or more: It is judged as touch OFF when the cycle
specified in [Negative Noise Filter Cycle] has elapsed after the count specified in [Negative Noise Filter Cycle] has elapsed after the count
value has fallen below [Touch Threshold]. value has fallen below [Touch Threshald].

- The value is 1: It is judged as touch OFF when the count value falls - The value is 1: It is judged as touch OFF when the count value falls
below [Touch Thresheold]. below [Touch Threshold].

This setting item will be applied for each method. This setting item will be applied for each methad.
QE is executing a ..toring function. M| & QE is executing a ..toring function. [ &

frizgaie, WEERSEIM 20+1 NFHE, FBITRENES Off BT, WTERTR:

) CapTouch Sta... X | [ Lab session 1.c | [£] ctsu_rd_int(... [€] resetprg.c 2 = B || capTouch Parameters (QE) X | &) CapTouch Workflow (QE) =8

Touch I/F: |Bution00 @ confighl ~ | (I sync a selection

I/F Type: Butten(self], Channel(s): TS05

Count Value:

Reference Value: | 15336] Threshold: | 3740| Difference:

Touch I/F: |Button00 @ configdl v | [JSync a selection

Start Data Collection IfF Type: Button(self), Channelis): TS05

Moise [NT]: |:| Average INTE: | | Minimum: | | Maximum: |:| o Value
Noise [T: |:| Average [M: | | signal: | | s |:| Drift Correction Interval 255

Long Touch Cancel Cycle 0

Positive Noise Filter Cycle 3
Negative Noise Filter Cycle 20
Moving Average Filter Depth 4
Touch Threshold 3740
Hysteresis 187

Set a negative noise filter cycle, if enabled setting.

Negative noise fiter is a function that setting the period after the count
value of the button / key pad button falls below [touch threshold]
before it is judged as touch OFF.

Input a value between 1 and 255.

- The value is 2 or more: It is judged as touch OFF when the cycle
specified in [Negative Noise Filter Cyele] has elapsed after the count

= value has fallen below [Touch Threshold].
= ==
B Console % ENEEIEE =R S ||| | =Tz et = B R st @i e mtesin s
Lab_session_1 HardwareDebug [Renesas GDE Hardware Debugging] [pid: 601 below [Touch Threshold].
Target connection status - OK ~

Starting download
Finished download
Hardware breakpoint set at address @xfffcea®s

This setting item will be applied for each method.

QF is executing a .toring function. [l &1
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2.10.8 f£"CapTouch Parameters (QE) View"s, 35"Moving Average Filter Depth" )\ 4 {35 50 EI%E.

T CapTouch Parameters (QF) X | § CapTouch Workflow (QE) =7 83 CapTouch Parameters (QE) X | &) CapTouch Workflow (QE) =8

e

Touch IfF: | Button00 @ config01 v | []Sync a selection Touch IfF: |Button00 @ configdl ~ | [JSync a selection
IfF Type: Button(self), Channel(s): TS05 I/F Type: Button(self), Channel(s): TS05
Item Value Item Value
Drift Correction Interval 255 Drift Correction Interval 255
Long Touch Cancel Cycle 0 Long Touch Cancel Cycle 0
Positive Noise Filter Cycle 3 Pasitive Noise Filter Cycle 3
Negative Noise Filter Cycle 3 Negative Noise Filter Cycle 3
i age Filter Depth 4 | |Moving Average Filter Depth 50 =
Touch Threshold 3740 [A Touch Threshold 3740
Hysteresis 187 —V Hysteresis 187

Set a moving average filter depth.

Moving average filter is the function that calculates the moving
average of the count value of the button / key pad button,
Input a value between 1 and 65535.

Set a moving average filter depth.

Moving average filter is the function that calculates the moving
average of the count value of the button / key pad button.
Input a value between 1 and 65535.

- The value is 2 or mare: The moving average is calculated with the
count value of the depth specified in the [Moving Average Filter Depth]
item.

- The value is 2 or more: The moving average is calculated with the

count value of the depth specified in the [Moving Average Filter Depth]
item.

- The value is 1: No calculation. - The value is 1: No calculation.

This setting item will be applied for each method. This setting item will be applied for each method.

QE is executing a ...toring function. I 5 QE is executing a ...toring function. 1=

TEIREE TAIHAHEAT, 24" Moving Average Filter Depth' (IR E(ER AR, B FIIERNERHE,
E{EMEIIRIREEE,

TSR T HGEERS, 21" Moving Average Filter Depth"fUiREER/NY, BaFIIRIBERES, W
E{EHZAIRIZRBEE.

) CapTouch Sta... X | [ Lab_session_T.c | [&] ctsu_rd int(. [£) resetprg.c =2 = B | 3 CapTouch Parameters (QF) X | &3 CapTouch Workflow (QE) = 8
Touch I/F: Button0) @ config01 v | []8ync a selection

|/F Type: Button(seH], Channel(s): 505

Reference Value: | 15205| Threshold: | 3740] Difference: Touch I/F: |Button00 @ configdi | [Sync a selection
Start Data Collection I/F Type: Button(self), Channel(s): TS05

Noise [NT]: I:l Average INTE: | | Minireum: | | Maximum: l:l e Value
Noise[: | | Averagerm: | | signal: | | s ] Drift Correction Interval 255

Long Touch Cancel Cycle 0

Count Value:

Positive Noise Filter Cycdle 3
Negative Noise Filter Cycle 3
Moving Average Filter Depth 50
Touch Threshold 3740
Hysteresis 187

Set a moving average filter depth.

Moving average filter is the function that calculates the moving
average of the count value of the button / key pad button.
Input a value between 1 and 65535

- The value is 2 or more: The moving average is calculated with the
count value of the depth specified in the [Moving Average Filter Depth]
item.

B Console x (A PEE o D0 - ol ™ekesnNe o

% bE
Lab session_1 HardwareDebug [Renesas GDB Hardware Debugging] [pid: 60]

This setting item will be applied for each method.
Target connection status - OK

~
starting download
Finished download
Hardware breakpoint set at address @xfffcaes .

QF is executing a ..toring function. I &1
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2.10.3 f£"CapTouch Parameters (QE) View", J5"Hysteresis" M 187 {&%79 3000, [E1Z%,

Fd ¢/C++ &F Smart Configurator 45 Debug | & CapTouch Monitor (QE) %3 CapTouch Parameters (QF) X | &3 CapTouch Workflow (QE) = g
) CapTouch Parameters (QE) 3 | £ CapTouch Workflow (QE) = B8 [ 5 8

Touch IfF: |Button00 @ config01 v | [JSync a selection

Touch IfF: |Button00 @ config01 v | []Sync a selection I/F Type: Button(self), Channel(s): TSO5
I/F Type: Button(self), Channel(s): TS05

Item Value
Item Value Drift Correction Interval 235
Drift Correction Interval 255 Long Touch Cancel Cycle 0

Long Touch Cancel Cycle 0 Paositive Noise Filter Cycle 3
Positive Noise Filter Cycle 3 Negative Noise Filter Cycle 3
Negative Noise Fiter Cycle 3 Moving Average Flter Depth 4
Moving Average Filter Depth 4 Touch Threshold 3740

Touch Threshold 3740 3000[ 1=

Hysteresis |
I Hysteresis 187

Set 2 value of hysterceis Set a value of hysteresis,
Hyst ue oty tl that lied to th b Threshold Hysteresis is a parameter that is applied to the [Touch Threshald]

YSIETesis 1s a parametar tat 1s applied to e ez resne ] when it is determined that the button / key pad button switches from
when it is determined that the button / key pad button switches from +ouch ON o OFF
touch ON to OFF. . . . .
It is judged as touch OFF when it falls below the [Hysteresis] added the Itis judged as touch OFF when it falls below the [Hysteresis] added the
[Touch Threshald] value. [Touch Threshold] value.
Therefore, if the value equal to or greater than 1 is specified in the Ther’efore., if .thle Valu? equal to or greater than 1 is specified in the
[Hysteresis], it is not judged as touch OFF when the count value falls [Hysteresis], itis not judged as touch OFF when the count value falls
(bl ot e D T el s (s | el TR ey v o below the [Touch Threshold] value. It is judged as touch OFF anly when
it falls below the value specified in the [Hysteresis]. it falls below the value specified in the [Hysteresis].
Input a value between 0 and 65534, Input a value between 0 and 65534.
Input a value smaller than [Touch Threshald]. Input a value smaller than [Touch Threshold].
This setting item will be applied for each button. This setting item will be applied for each button.

QE is executing a ..toring function. [ = QE is executing a ..toring function. | L=

HNEEEAZK"BIE Threshold"HGFBHIZ TS, HREEN 3000 HXARIKIRS, BMEBRESERS
" Threshold", 1ZERSBANEE,

) CapTouch Sta... X | [g Lab session 1.c | [E] ctsu_rd_int(.. [] resetprg.c = = B | $) CapTouch Parameters (QE) % | &) CapTouch Workflow (QE) =g
Touch I/F: |Button00 @ config01 v | [JSync a selection

I/F Type: Button(self), Channel(s): TS05

Count Value: 3| Reference Value: | 15421] Threshold: | 3740 Difference: | 89z | Touch I/F: |Button00 @ config01 ~ | []Sync a selection
Start Data Collection IfF Type: Button(self), Channel(s): TS05

Noise NTE | | Average NTE: | | Minimum: | | Maximum: | | o Value

Nose M [ [ Average[: | | signat: | | snre | | Drift Correction Interval 255

Long Touch Cancel Cycle 0
Positive Noise Fiker Cycle 3
Negative Noise Filter Cycle 3
Moving Average Filter Depth 4
Touch Threshold 3740
Hysteresis 3000

Set a value of hysteresis.

Hysteresis is a parameter that is applied to the [Touch Threshold]
when it is determined that the button / key pad button switches from
touch ON to OFF.

Itis judged as touch OFF when it falls below the [Hysteresis] added the
[Touch Threshold] value.

Therefore, if the value equal to or greater than 1 is specified in the
[Hysteresis], it is not judged as touch OFF when the count value falls

———— below the [Touch Threshold] value. It is judged as touch OFF only when
= hf =0 ixd y [ = . N . .

EJ Consale X EEEIEEELEEE= B | |||l simis b te pemr=t e T e et

Lab session 1 HardwareDebug [Renesas GDB Hardware Debugging] [pid: 60] Input a value between 0 and 65534,

Target connectien status - OK ~ || | Input a value smaller than [Touch Threshold].

Starting download
Finished download

This setting item will be applied for each button.
Hardware breakpoint set at address Bxfffc@aBe

QE is executing a ..toring function. M &1

END OF SECTION
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3 Lab Session 2: #E Lab 1 Al F3#¥in MEC Thig

Bk

EASLIOIAT T, J57E Lab session 1 f9ERE E, 0 MEC SERIEREINEE, 12 MNIIBBIRGERINERTE—ITE,
fER— MEC BBIR T, IRSANIRE! 12 MEEEERPAIE MRREBRIIR T,

3.1 (EfiEE O (interface) = & E & (Configuration)

3.2 BEhF% 372 (Auto Tuning Process)

3.3 {#F QE for Cap Touch Yz MEC B3tk AYfiiE R ESURLAN AR TR
3.4 3 MEC EBfRAOIZI TS

SNSRYT Lab session 2 WASIFERETREET—EEME, THILSE 3.1 FIXPE 3.2,
£ e2 studio & import S \1Z))|[EE%#} Checkpoints X432 T 2 Lab session 2,
BEiEHTEE 3.3 ZI55E 3.4 9L,

3.1

(EpefitiEiE O (interface) S &g & (Configuration)

3.1.1

1£'Lab session 1" {§ e2 studio T#EF,
1%&$%"Renesas View IiEAlE" > Renesas QE > CapTouch workflow

session_1/Lab_session_l.scfg - e studio

EFEWNEN) Run Window Help

C/C++

Code Generator -

Debug

Partner OS ent configuration

Pin Configurator

W W W v W v v

Renesas QF % CapTouch Gesture Monitor (QE) 0
Smart Configurator 3 CapTouch Board Monitor (QE)
Solution Toolkit % CapTouch Pad Menitor (QE) —
Tracing $3 CapTouch Multi Status Chart (QE) —
*  EEREEEER % CapTouch Parameters (QE) |—
T SR % CapTouch Status Chart (QE)
v Dri*ve:s_bsp $3 CapTouch Tuning Result (QE)
v G5 DMA b CapTouch Workflow (QE)
% r dtcr i Measuring Current Consumption (QE)

~ [ Event link controller
B r elerx

w [= Capacitive Touch
*',' r_ctsu_qge

v = IJO Ports
& Config_ PORT

~ [ Low power consumption
L: Tl Py,

RLENESAS

InfF B AR A - (R IIFE R BLSI - LIRS Page 55 of 87



LENESANAS

3.1.2

1£"CapTouch workflow"ss, 7£"1.preparation"TE+ " Modify Configuration”,
38 "Create Configuration of Touch Interfaces'TiH, W TEF7~, Mi:"Setup Configuration”

File Edit Source Refactor Navigate Search Project MFEMEN) Run Window Help

[ B~ & - nif- Q-

' Project Explorer |83 CapTouch Workflow (QE) X % & = O || Lab session 1scfy |3 CapTouch Tuning Result (QE) | CapTouch Status Chart (QE) X | €] Lab_session 1.c (] resetprg.c = O [g= Outlif
(@] ©Preparat  Tuning = Coding = Monitoring @ 8
1.Preparation - l File Name of Touch IfF: Lab_session_1 I Setup. | Import / Re-edit
||
() Select a Project Description: |
Touch I/F al"
Capacitance Type
‘ Lab,_session_1 “ ‘ F B
Self Capacitance \
) 5
() Prepare a Configuration Button00  Button0l Button02 sution
‘ Lab_ssesion 1o » ‘ =B e TS07 Slider (horizontal)
Slider (vertical)
Button03
Modify Configuration Button04. ..., Button0 o
Ts10 TS09 TS08 Key pad
2.Tuning Touch Sensors -
Button06 Button07 utton 3D Gesture (Al)
() Start Tuning
TS15 Ts14 8 Touch pad
utton utton utton Shield Pin
Start Tuning Button03 Button10 Button11
TC Pin
OEnable advanced tuning TS20 TS22 TS24
Capacitance Sensor
Current Sensor
Display Tuning Result o Diagnosis Pin
Setup Touch I/F Setup Resistance Value | | Clear Assigned TSx i T U7
Output Parameter Files e —
Output Parameter Files
O Specify an output folder . ;
Create Can Help
O Use an external trigger A

FLAEE"Add Configuration”, LA 4% Config01 T/5/Y Available, 3 Button 54H
(Configuration), &, Button00 £ Button11 9 12 4 Button &5{E Config01 B,

A)i% Config01 /59" Multiple Electrode Connection"A{lI#Y Enable, 5 config01 EZ&5 MEC BB

o

B OK, %[A"Setup Configuration"%JiE#E, [E1Z|"Create Configuration of Touch Interfaces"T
M.

%i Create, TEXTEHETISLE Yes BEEZHINNRE, SorkftiEiE(interface)zEELE (Configuration)
YIRTE.

&) setup Configurations (Methods) X
Add Configuration | | Remave Configuration I
[1|configt
Button00(self) Available
Button01(self) Available
Button02(self) Available
Button03(self) Available
Button04(self) Available
Button05(self) Available
ButtonD6(self) Available
Button07 (self) Available
Button08(self) Available
Button0%(self) Available
Button10(self) Available
Button11(self) Available
Auto Sensing by Hardware [JEnable
Multiple Electrode Connection Enable

RENESAS
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3.2 BzhE%2id72 (Auto Tuning Process)
3.2.1 | FFaEzNEEIIFE(Auto Tuning Process)
7£"Cap Touch Workflow"#J"2.Tuning Touch Sensors"#1, F#"Start Tuning”
1 workspace Laptouch Iraining - Lab_session_I/Lab_session_l.scig - e studio
flle Edit Source Refactor Navigate Search Project ESFRMIE(V) Run Window Help
|- & -inite - Q-
5 Project Explorer | £ CapTouch Workflow (QE) % 2 = B | i Lab_session 1.scfg X
\E‘ (Preparatio Tuning Coding Monitoring *| Software component confi
TGO e
Comp B e
2.Tuning Touch Sensors -
Start Tuning type filter text
~ [= Startup
v (= Generic
| Start Tuning | & rbsp
(] | When tuning is started, QF will download the tuning program to the target.
It takes time to tune.
B r dtc_rx
~ [= Event link controller
9 relerx
Display Tuning Result v [= Capacitive Touch
& rcitsu_ge
Output Parameter Files ¥ (& 1O Ports
& Config PORT
v = Low power consumptio)
ﬁi r_lpec_rx
~ (= Timers
O specify an output folder & rlptrx
O Use an external trigger v & Middleware
[ Use diagnostic code vE C._apac':w :wch
[ Use APl compatilibity mode o e
322 | \ziERsTi2(Auto Tuning Process)FFis, KRBT, XIREERFERIE.
S5 FHRENFRIRE, 5ISHEFRIRTERAE, RREX"MERE 8E 1 EMERRE".
$T8: QE EENEMEMERENSERS.
$=4: QE EEAEMIRRRENRERERE
UL QE FHat T REENE
NOTE

PAEBE#hEZIIF2(Auto Tuning Process)FHARTHITIN S BNE S aj&%

Fhe: RGENE

BzhA% 372 (Auto Tuning Process)seEINE ERTIFE, FRERT.
MTERR, XE— MECEE1%, "Mec00, TSO5"EEH{TREENE,

ERER THRRERN, BAVRBNRSENENEEE) 15360 £4.

&) Automatic Tuning Processing *

5/6: QE will now measure touch sensitivity for (Mec00, TS05 @ 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.

Mec00, TS05 @ config01: 15280

RLENESAS
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3.2.3 | IR, ERFEAEREIRE 12 MLRPEE— MR,
AT SR B R SRS TRIE IR ERRIRRAY D MM,
RISFHIZEARIENE, FIHET PCREENERRE, ESZMERENREENER.
&) Automatic Tuning Processing *
5/6: QE will now measure touch sensitivity for (Mec00, TS05 @ 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.
Mec00, TS05 @ config01: 16846
NOTE | jmid MEC SEBMREREINRE, 12 MREEREEENSBERE—IE, EA— MEC EIRTIE, ATTIS
BB MR T, ERTLA T MEC EBRRIRBIENE.
3.24

SeRkEzhiFEE 372 (Auto Tuning Process)f, Baii#HER, TR 7 MEC BBikAE{E Threshold,
M5 "Continue the Tuning Process", BalFZTF2HVERINEIER T,
BzNAZ 372 (Auto Tuning Process) 55K,

{8} Automatic Tuning Processing

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 Mame  Touch Sensor Threshold Overflow Warning / Errar
[ configdl  Button Mec00 TS05 1177

Fetry | Continue the Tuning Process

RENESAS
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3.25

1£"Cap Touch Workflow"fJ"2.Tuning Touch Sensors"®1, a;"Display Tuning Result"

[ Project Explorer | £ CapTouch Workflow (QE} X % 8§ = O ||# Labsession 1scfg  |[E] ctsu_tl
[#] ©preparatio Tuning Coding Monitoring ~ ~ || Can'tfind a source flle at "Ciprojec
Wiy iy Locate the file o edit the source lod
View Di
2.Tuning Touch Sensors -
Locate File...

(d) Start Tuning
Edit Source Lookup Path...

Configure when this editor is shown
Start Tuning

O Enable advanced tuning

| Display Tuning Result |

[ The tuning result con be viewed in the dedicated view.

Output Parameter Files

Qutput Parameter Files

O Specify an output folder
OUse an external trigger

O Use diagnostic code

O Use API compatilibity mode

BaiEZid 2 (Auto Tuning Process)Y4&ER, (I TERT:

}E Method, Kind, Name, Touch Sensor, Parasitic Capacitance, Sensor Driver Pulse
Frequency, Threshold, Scan Time, L.} Overflow EEE(EE.

(ZINZFN, EFHTENERIREN, SEESESHMEMER, (CRERNINTIREAERSE
fﬁ%ﬁﬁﬁﬁ%ﬁiﬁ%; BI{E Threshold th2FIRENERIRMWAEZN, BELITUEEEXMHER

Tuning  Gesture

Touch IfF Configuration: Lab_session_1

Method  Kind Name Touch Sensor  Parasitic Capacitance[pF] Sensor Drive Pulse FrequencylMHz] Threshold  Scan Time[ms] Owerflow
configdl Buttoniself) Mec00 TS05 72.66 0.5 177 0.576

None

NOTE

XEZF5IET MEC00 RIZFAEFRA(E 72.66pF, HT#EI T 50pF, EILREEEA 0.5MHz RUERERIK
PR, RIWEERE 1177, RBEKIEERHE.

3.2.6

mHSEUE
1£"Cap Touch Workflow"#J"2.Tuning Touch Sensors"#1, sad;"Output Parameter Flles"

I Project Explorer |$3 CapTouch Workflow (QE) X 3 § = O ||4 Lab session.. |3 CapTouch Tun.. X |§) CapTouch Sta.. [E]

@ ©Preparat & Tuning ) Coding Monitoring

Tuning  Gesture

2.Tuning Touch Sensors e Touch I/F Configuration: Lab_session_1

© start Tuning

Method  Kind Name Touch Sensor Parasitic Capacitancely

confighl Button(self) Mec0D T$05 72778
Start Tuning

O Enable advanced tuning

Display Tuning Result

(©) Output Parameter Files

Output Parameter Files |
Pecity an output rolder

O Use an external trigger
O Use diagnostic code
O Use API compatilibity mode

UT=ASE B HES
Qe _touch define.h
Qe touch config.h
QE _touch_config.c

RENESAS
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3.2.7 | 5k & Eix, WEER
3.3 {#F QE for Cap Touch ¥5i= MEC EBiRAIANEKEEIEARANETTH

3.3.1 | 128 2.6 IBITIRENENBIAE, EHERS FRBETER,

7£"Cap Touch Workflow"fJ"4.monitoring"#1, sid;"Start Monitoring(Emulator)" ~/5HJ"Show
Views"

{8 workspace Captouch Training - Lab_session_1/src/Lab_session_1.c - e? studio

File Edit Source Refactor Mavigate Search Project BEFEIE(V) Run Window Help

B-/-in|bn0m |12 4 v Qu vils v 4 0w v &
5 Debug | %3 CapTouch Workflow (Q... % | = B || [g Lab_session_1.c X | Lab_session_1.scfg %3 CapTouch Tuning Result (QE) [E] ctsu
B ¢ 3 * FILE : Lab_session_1.c[]
18 #include "r_smc_entry.h"

[A]| ©Prep ©OTuni ©Cod = Monitoris ™ || 11
e e T g e 12 void gqe_touch_main(void);
[ Use diagnostic code

[JUse APl compatilibity mode

void main(void);

= wvoid main(void)

{

af4 qe_touch_main();

}

3.Coding -

() Implement Program

Show Sample

4.Monitoring -

Start Monitoring (Emulator)

Show Views

You can activate the monitoring function by pressing a toggle button on manitoring views.

Start Monitoring (Serial)

332 | mpomvenrizsg 2.9 R QE for Cap Touch MiSHHEREMIEIURAEITH NS MBRTTEET.

corch Picjsct SOSTEN Run Window Help
» # Bl H-Q-it-owm-
Qm [ ]

torgc a >
GlE
ion Stanus: Comnecting via GXD emalator altd
Touch | Mectd i corligh! | CIsyee o selectior
1/F Type: Button(sef), Channelisk: TS0
{ Count Vaie: | 16016 Reference Value: | 18150| Theashold 1430, Difforence: 1825 Touch UF: [Mec00 @ config0t | [J5yme a selection
i Stort Date Colection F Type: Buttonlself), Channells: 1505
|
Noise [NT]: Average INTE: Mirimem: Maimum:
Noize [T} Average T} Gigral SR

Bubizn0t  Buserd i
< >
3 CapTouch Multi Status Chart (QF) % == =0

Mec0, TS05 @ o v ~ -
Wi 8 B a

QE is executing a - foring fanctior. | &
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3.4

@it MEC BBiRESEITSEL

3.4.1

MEC EiRAIEITE2E, LARIEIE MEC BBIRANIEI T2 40555 2.10 /5

BiE:

Drift Correction Interval ;ZfIZIEIEIFR

Long Touch Cancel Cycle 1% 52EGEREER

Positive Noise Filter Cycle #Zi# On #RTHYIEEEIREER
Negative Noise Filter Cycle 1Z%# Off FIBTHIIR RS SR EEA
Moving Average Filter Depth IE51SERIRE

Touch Threshold & R(E

Hysteresis iR

RENESAS
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4 Lab Session 3: fE Lab 2 By#Eml_Bi@ET AR MEC Bk K R 8UE M inin &R h s

Bk

EARSLIGIATIH, 151E Lab session 2 (YRRt E, BT A% MEC BIRINIZITEH, REREE, BINEIERID

Be,
o 4.11&3% MEC BB#RABIE
e 4.2 5 QE for Cap Touch {45 MEC B3RS R EEURL R fibiET A
o 43K MEC EBiRHNIEITEEL
SNERXS Lab session 3 FIABIFEATREGT —EEME, ATHELSE 4.1 2IPR 4.2,
£ e2 studio F import SAFELERF} Checkpoints X432 T2 Lab session 3,
BT E 4.2 5 4.3 A9,

41 | {&% MEC B3RS A

4.1.1 | #£"Lab session 2"{9ERL |, 7E"Project Explorer'fiJ”Lab session 1" T2, WHiTHF
"qe_touch_config.c" {4,

15 Project Exp... % 93 CapTouch.. | = B ||{ Lab_session 1... [¢ ge touch confi.. 3 |3 CapTouch Tunin.. £ CapTouch §
BES Y §| 2 _
v 7% Lab_session_1 [HardwareDebug] 113 =/ . N ) )
Wk 114 Touch Related Information for [CONFIGBL] configuration.
3, Binaries
ail! Includes
v & ge_gen #define QE_TOUCH_CONFIG@L_NUM_BUTTONS (1)
- #define QE_TOUCH_CONFIG@1 NUM_SLIDERS (@)
¢ ge_touch config.c E #define QE_TOUCH_CONFIG@1_NUM_WHEELS (@)
[ ge_touch_config.h 128
[B ge_touch_define.h 121 /* Button configurations */

122 = #if (QE_TOUCH_CONFIGBL_NUM_BUTTONS != @)

[ qe_touch sample.c const touch_butten_cfg_t g_ge_touch_button_cfg_confighl[] =

A B sre { * P
= smc_gen /¥ mecee */f
[€ Lab session 1.c - .elem_index = @,
[ r_bord_control.c 128 .threshold = 1438,
[H r bord_control.h %29 -hysteresis = 71,
(2= HardwareDebug :;‘: b b
(= QE-Touch 132 #endif
7 trash 133
h__ . 134 /* slider configurations */
] Lab_session_l.rcpe 135 —#if (QE_TOUCH_CONFIG@1_NUM_SLIDERS != @)
{&h Lab_session_1.scfg 1386 const touch_slider_cfg_t g_qe_touch_slider_ cfg_configli[] =
|¥] Lab_session_1 HardwareDebug.launch 137
. 138 NULL
(3) Developer Assistance 139 o
240 HmndiL

1£ 128 17, %] MECO00 EBRHIREIRE, STiERE" threshold"H/5 300, " .hysteresis"% 3 15

/* Button configurations */
= #if (QE_TOUCH CONFIGB1 _NUM BUTTONS !'= @)
const touch_button_cfg_t g_ge_touch_button_cfg_configll[] =

1

* mec@d */

.elem_index = @,
.threshold = 3@,
hysteresis = 15,

Ts
b
Fendif

RLENESAS
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4.1.2
aE N B, mEER

4.2 | (#F QE for Cap Touch Y% MEC HiRAAISREEIEIARAETH

4.2 | 1p0E 2.6 IBITIRE/INENEBIA L, EHERS FREETER.

7£"Cap Touch Workflow"#"4.monitoring"&, sid5"Start Monitoring(Emulator)" ~/5/9"Show
Views"

&) workspace Captouch Training - Lab_session_1/src/Lab_session_1.c - e studio
File Edit Source Refactor MNavigate Search Project EFEHEN) Run Window Help

@ ~-Q~-ia|mnmz e | g Qi -4 m- &
Debu CapTouch Workflow (Q.. ® | = B ||[£ Lab_session 1.c X 533:3 Lab session_1.scf CapTouch Tuning Result (QE) [] ctsu 1
9 P L L L L g P g .
& 2 3 ®* FILE : Lab session 1.c[]
) i : N 18 #include "r_smc_entry.h"
@ ©Preg ©Tuni ©Cod  Monitoril 1
o s S re T g 12 void ge_touch_main(void);
O Use diagnostic code 1 void main(void);
Db 15
O Use API compatilibity mode p - void main(void)
: {
3.c°ding - qe_touch_main();
¥

)
() Implement Program

| Show Sample |

4.Monitoring -

Start Monitoring (Emulator)

| Show Views |

| You can activate the menitoring function by pressing a toggle button on monitaring views.

Start Monitoring (Serial)

RENESAS
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4.2.2

BRFaIRIR"2.9 {EH QE for Cap Touch IiZiliRRELIRELARMIET A INNBRITTIEHTT.

1B werlazaze Capiauch Trairing - o studie - o
Fie i madgate Soah Pt SGHEN R Widew Help

ek L Ehiestillgor % Q| Ecees o sman confotar F Dobu [ CapTauch i 15
5y Cap Tomsch Secard Bbomies [0E) ] 7 0O || qutoud oo [y [ - — S 0 | By CapTouth Purmmri | T oot Warklow 0F)] = 0
[Embe Mg Mertain: Ensbied, Commiricston Snk:Cameeog ia 0€D st E TEEER

i/

) Touc U Mact® 1 sarigdt | EJsyme # et
Tewich W WhecDi @ confight 8
WF Type: Sution(za ki, Charnal(i): TS35
1F Tune Rigmonleslfl Chanmedss TSHS Lt
|| countvelues [ ramn | Reterence velue: [ 1248 Threshold w20 ot [ 128 Touch U7 [M2c03 @ cardgnt | Dlsone a slscion
St Do Calecion {7 Tyoe: Batongsat, Sharneisl 7577
Buttord) Mcdaenny  Buseetd Nabe N7y [ et T [ Miimum [ Maskrwne em ke
nabem | | sgrab [ Ee Dt Corvaction Insarval 5
| Lang Touch Cancel Cyeks o
BMONE  pumentd BusedS Pasitiva Naia Fiter Cycle 3
Megathe Hobe Fiter Cydde 2
Mneing deeage Fite Dt B
| Touth Theeshold m
Sutiondt  Bumoely  Busenld Hysserania "
Sords  Bmenle  Bumonts

£ CapTouch Ml Satus Chaet [DE) %

e, 70 @ v 5
] “m o

[1a28

o camale % S EEFEE fR-O-° O
luak ausizn_{ HardhwarsCug [Remenas GOB Harraee Druggingl ik 521

Ui Bur P

Finisted target

Starting s los
Pinishad doenlond
Hardhare breakpolt et at address Befficeas

CF in asreuting n.toring funcin, W =

4.3

ifit MEC EBiRENSTTSE

4.3.1

(FRFEREFESIR MEC B, FEHEMNERERIEREE, WNSANEERNER, RESIEN
MEC EB1k95(E Threshold, REEX, *EHELE.

filgn, 3% MEC EB{RAIS(E Threshold i&5E/ 200, AIFKELEIFERNERFESZAMN 1.5cm £A
AU e MRS,

[&] qe_touch_con.. | &) CapTouch Sta.. X | [f] Lab_session_1.c | |4 resetprg.c = = B |[%3 capTouch Parameters (QE) x | &3 CapTouch Warkflow (QE) =
C b 8 L RE

oo | O

Touch I/F: Mec00 @ config01 v | [Jsync a selection

I/F Type: Button(self), Channel(s): TS05

Count Value: | 14488 | Reference Value: | 14241 Threshold: | 200 Difference: | 247] Touch IfF: | Mec00 @ configdl v | [$yne a selection
Start Data Collection I/F Type: Button(self), Channel(s): TS05

Noise [NT]: | | Average INTE: | | Minimum: [ | Maximum: | | eom Value

Noise [T: | | average m: | | signal: [ | snre | | Drift Correction Interval 255

Long Touch Cancel Cycle 0
Positive Noise Filter Cycle 3
Negative Noise Filter Cycle 3
Moving Average Filter Depth 4
Touch Threshold 200
Hysteresis 15

Set a value of touch threshold.

Touch Threshold is a parameter used for determining whether the
button / key pad button switches from touch OFF to ON.

The button / key pad button is judged to be touch ON when the count
value exceeds the value specified in [Touch Threshold]

Input a value between 1 and 65535.

Input a value larger than [Hysteresis].

END OF SECTION
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5 Lab Session 4: 7E Lab 3 FyZEAE _E¥INKIh#E(Auto Judgement)ThEE

iz

FEARSCIOIATI, J51E Lab session 3 fYEAL F, EANKINFEINEE(Auto Judgement)IHEE.

(E kRO (interface) BB ECE (Configuration), §i%i#5¢H(Configuration), 1SRATELERINEERN MEC BB
WIRTEA Configl, 15§ 12 MEREIRTESN Config2,

FBENE, REHNMRIFELIFRD, WA ERERTME, LL100ms f9=HEHRHTIE,
LRTEAERINEER MEC 1R, BT AJ BafiHIBIIEE, FIKTAIRBMAR, RAERZRIFERIIFERN TIE

LT EORERINRERY MEC B3t 1BiT A) BEalFIlrInge, Fkraftard, BHEIFEER, R%E Normal iBX
TXF Config1 B9 MEC EE1ki#17 baseline J3%, #A/5%7 Config2 1Y 12 MEEFHITIUEFFIMT.

o 5.1 {&XftiERE (interface) & ECE (Configuration)

e 5.2 {§FH Smart configurator IV ERIIKTNIER

o 5.3 B5NEEEIFE (Auto Tuning Process)

o 5.4 EMEINFE (Auto Judgement) TIREN FBFERF

o 5.5 QE for Cap Touch {EiEAtEERESIEIANMIETH

e 5.6 FFIRKINFE (Auto Judgement) TEEIEITSEL

SNSRYT Lab session 4 WASIFERETREET—EEME, THELSE 5.1 EIXPE 5.4,
£ e2 studio & import S \1Z))|[EESF} Checkpoints X4 T 2 Lab session 4,

B T4 5.5 2 5.6 AILR

5.1 (Zp bR (interface) 2 &fg & (Configuration)

5.1.1 | 7£"Lab session 3" fJ e2 studio T2,
1%&4%"Renesas View IiiEAlE" > Renesas QE > CapTouch workflow

session_1/Lab_session_l.sclg - e* studio

EFENEN) Run Window Help

C/C++ »

Code Generatar >

Debug >

Partner OS , hent configuration

Pin Configurator
Renesas QE CapTouch Gesture Monitor (QEF)
CapTouch Board Monitor (QE)

e}
)
83 CapTouch Pad Manitor (QE) -
pe)
)

»

»

Smart Configurator »

Solution Toolkit »

Tracing 5 CapTouch Multi Status Chart (QE)
CapTouch Parameters (QE)

. 3 CapTouch Status Chart (QE)

@ rbsp &3 CapTouch Tuning Result (QF)

b CapTouch Workflow (QE)

$-- rdic #¢ Measuring Curren it Consum ption (QE)

il

v [ Event link controller
% rele rx
w (= Capacitive Touch
& rctsuge
~ = 1/O Ports
& Config_PORT
“ = Low power cansumption
L: Tl P
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5.1.2 1£"CapTouch workflow"sr, 7£"1.preparation"TiE+ A" Modify Configuration”,
38 "Create Configuration of Touch Interfaces'TiH, W TEF7~, Mi:"Setup Configuration”

File Edit Source Refactor igate Search Project HFENEN) Run Window Help
1§ & ~iuite~
' Project Explorer |83 CapTouch Workflow (QE) X % & = O || Lab session 1scfy |3 CapTouch Tuning Result (QE) | CapTouch Status Chart (QE) X | €] Lab_session 1.c (] resetprg.c = O [g= Outlif
(@] ©Preparat  Tuning = Coding = Monitoring @ 8
1.Preparation hd l File Name of Touch IfF: Lab_session_1 I Setup. | Import / Re-edit
||
() Select a Project Description: |
Touch I/F al"
Capacitance Type
‘ Lab,_session_1 “ ‘ F B
Self Capacitance \
) 5
() Prepare a Configuration Button00  Button01 Button02 Button
‘ Lab_ssesion 1o » ‘ =B e TS07 Slider (horizontal)
Slider (vertical)
Button03
Modify Configuration Button04. ..., Button0> o
Ts10 TS09 TS08 Key pad
2.Tuning Touch Sensors -
Button06 Button07 uttont 3D Gesture (Al)
() Start Tuning
Ts15 Ts14 TS13 fe—
utton utton utton Shield Pin
Start Tuning Button03 Button10 Button11
TC Pin
OEnable advanced tuning TS20 TS22 TS24
Capacitance Sensor
Current Sensor
Display Tuning Result o Diagnosis Pin
Setup Touch I/F Setup Resistance Value | | Clear Assigned TSx e T I
Output Parameter Files
Output Parameter Files
O Specify an output folder . ;
Create Cancel Help.
O Use an external trigger A

AILAEIS"Add Configuration®, #i# Config02,

A% Config01 #1 Config02 7587 Available, 73 Button 734H(Configuration), &+, Config01 #1 Config02
#E8 2 Button00 Z| Button11 9 12 4> Button,

21 Config01 T/5fY"Multiple Electrode Connection"A{lfJ Enable, & config01 Ec& )y MEC HR,
4A)i% Config01 /507" Auto Sensing by hardware"&{IfY Enable, {§8EEEIFIRFINEE,

Bt OK, xi7)"Setup Configuration"X3iE1E, [E1Z]"Create Configuration of Touch Interfaces"TE

BB Create, TEXHEETILE Yes BEZRINNISE, SoaftiRiEO(interface)zi & & (Configuration)iJigE.

File Name of Touch I/F: Lab_session_1 | Setup Configuration Import / Re-edit :
| Description: - ji
esenpion ‘ & setup Configurations (Methads) *
—
A
]
Add Configuration | | Remove Canfiguration
e Type
O ‘ configd1 ‘ O ‘ config02 fitance h
Button02 b
Button00 - Button01 Button00(sel) Available Available Button
<05 o8 T Button01(self) Available Available }horizuntal)
Button02(self) Available Available r
Button0d Button03(self) Available Available r (vertical)
utton -
Button04 Button03 Button04(self) Available Available \}U’hee\
Button05(self) Available Available b
T TS09 TS08 ; '
Button06(self) Available Available _e'ypad
Button06 Button07 utton! Button07(self) Available Available Beture (A1)
Button08(self) Available Available
T513 Button09(sel [¥] Availabl [¥] Availabl
Tets Toi4 utton09(self) [¥] Va:a e [¥] va:a e e pad
Button10(self) Available Available E
Button0g Button10 Buttonll Buttonil1(self) Available Available ield Pin
FC Pin
T520 Ts22 TS24 Auto Sensing by Hardware [“1Enable []Enable -
tance Sensor
Multiple Electrode Connection [ Enable [JEnable L

Ent Sensor

T Help B

Setup Touch I/F Setup Resistance Value Clear Assigned Tsx | I [ Remove Touch I/F
v

Setting
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5.2 {5 Smart Configurator RN EAIIRENIZER
5.2.1

7£"Project Explorer"fy"Lab_session 1"T#2+, Wi"Lab_session_1.scfg"

$JFF"Smart Configurator”

i Project Explorer % | &) CapTouch Workflow (.| = B -i
BS Y 8
W T_,-_—‘E- Lab _session_1 [HardwareDebug]
ﬁ:;? Binaries
it Includes
= qe_gen

2 src

(= HardwareDebug

= QE-Touch

= trash

Lab_session_l.rcpe

i0r Lab session_1.scfg

Lab_session_1 HardwareDebug.launch

=]
-l
]
X

—_l
(%) Developer Assistance

522 | ig=low power timer clock(LPTCLK)gIRT$HiR

1%£42"Smart Configurator"fy"Clocks" %I+

BHOCOX H24MHz, SCKCR#RMI/91/4, #EFCLK, ICLK, PCLKB, PCLKD#FX/36MHz
21" IWDT-dedicated low-speed clock”

BFETEIEENNERS, % Low power timer clock(LPTCLK) "f9Rt4hEIZE S "IWDT-dedicated
low-speed clock”

Clocks configuration (&) [=]
Generate Code  Generate Report

vee: | 33 (V) (Actual val
Main clock
—o—
SCKCR (FCK[2:0]) FlashlF clock (FCLK)
7 (MHz)
SCKCR (ICK3:0) System clock (ICLK)
This pin package doesn't support Sub-clack
>—| x1/4 - — (MHz)
SCKCR (PCKBI30T) Peripheral module clock (PCLKE)
— x1/4 > —_— (MHz)
SCKCR (PCKDI3:01) Peripheral module clock (PCLKD)
A % (MHz)
v/| HOCO clack
Frequency: 24 ~ | (MHz} x1/4 Low power timer clock (LPTCLK)
Enable HOCO oscillation after reset 15 (155
L
LOCO clock
CKOCR (CKODIV2:0]) CLKOUT pin
1 x1/8 —
|
\ ‘
IWDTCLK/CACILCLK
/| IWDT-dedicated low-speed clock 15 (kHz)
Frequency: 15 (kHz)
CACHCLK
2 (MHz)

Ovenview | Board | Clocks| System| Components| Pins| Interrupts
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5.2.3

il Low-power Timer Driver XEhiER

A" Smart Configurator'fJ"Components" &I+, =k &

=4,

7E58HAY " Software Components Selection'r, EYEi%{%"Hide items that have duplicated
functionality", 7A/5#%]"Low-power Timer Driver", %[5 mEFinish, SSAGHRN.

| & New Component
{5} *Lab,_session_l.scfg X | $3 CapTouch Tuning
~| Software Component Selection

v = Select compenent from those available in list tl:r
Components bt B E S
. Category | Al v
- Function | All v
type filter text ‘
~ (= Startup Fiter |
v (& Generic
& rbsp Components Short Name Type Versi. A
¥ (& Drivers ##12C Master Mode Code Generator  1.12.0
v & DMA H#12C Slave Mode Code Generator  1.11.0
B v dte e # Interrupt Controller Code Generator  2.3.0
v (= Capacitive Touch # Low Power Consumption Code Generator  2.3.0
@ rctsuge # Low Power Timer Code Generator 1.0
~ €2 1/O Ports | | & Low-Power Timer Driver. r_lpt_rx firmware Inte... 301 |
@ Config_PORT T Normal Mode Timer. Code Generator  1.12.0
v (& Middleware # Phase Counting Mode Timer Code Generator  2.4.0
v (& Capacitive Touch # Port Output Enable Code Generator  1.11.0
& rm_touch ge # ports Code Generator  2.4.1
# PWM Mode Timer Cade Generator 1120
2 RIIC Multi Master 12C Driver. r riic e Firmware Inte... 250
# SCI/SCIF Asynchronous Mode Code Generator  1.12.0
ESCI/SCIF Clock Synchronous Mode Code Generator 1.12.0
## Single Scan Mode $12AD Code Generator 250 ¥

Show only latest version

Description

[JHide items that have duplicated functionality

Dependency : r_bsp version(s) 6.20

mode using the low power timer (LPT).

The LPT FIT module provides a method to generate an exit signal from software standby

Download the latest FIT drivers and mids

Configure general settings...

Overview | Board | Clocks | System | Components | Pl

B Console % @ < Back

Ne consoles to display at this time.

Cancel

NOTE

ERFEERGHIER Hide items that have duplicated functionality”

Z8eE~"Low-Power Timer Driver"

5.24

Low-Power Timer DriveriZE

¥5"LPT clock source"f9i&EX /9" IWDT-dedicated on-chip oscillator"

& *Lab_session_l.scfg X

Software component configuration

&l

a8

Generate Code Generate Report

Components puy ¢ B Configure @
e Property Value
ype filter text v @& Configurations
- & Startup # Parameter checking Enabled
v @ Generic | # LPT clock source IWDT-dedicated on-chip oscillator ]
& rbsp ~ & Resources
~ [ Drivers v ik LPT
v (= DMA v @ et (=]
9 r_dicrx ~
v (= Capacitive Touch
& rctsu_ge
v (= 1/O Ports
& Config PORT
v (= Timers
9 rlptrx
~ = Middleware
v (= Capacitive Touch
& rm_touch ge

< >

Overview Board Clocks |System | Components| Pins | Interrupts

Macro definition: LPT CFG_LPT_CLOCK SOURCE
LPT (Low Power Timer) Clock source select (LPTCR1.LPCNTCKSEL)
This setting is only valid for BSP_CFG_LPT_ CLOCK_SOURCE is not defined.

RENESAS
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NOTE

"Low-Power Timer"iE{EACTSUfYexternal trigger{ssFH

5.2.5

r_ctsu_qeiRiE
TfsfR"Select automatic judgement code"fJi&E IEnable

| *Lab_session_1sclg X | —=

Software component configuration
Generate Code Generate Report

Componen... 23 i = Configure @
L Property Value ~
type filter text | w & Configurations
v [ Startup # Parameter check Use system default
v (= Generic # Data transfer of INTCTSUWR and INTCTSURI DTC
B # Select automatic judgement code Enable
@ rbsp
v Drivers_ # Interrupt level for INTCTSUWR Level 2
v = DMA # Interrupt level for INTCTSURD Level 2
9 rdtcrx # Interrupt level for INTCTSUFN Level 2

it
w (= Capacitive Touch v [ZF Resources

& r_ctsu_ge ~ Gk CTsU i
v = IJO Ports “w TSCAP Pin Used
& Config PORT " TS1 Pin [ Used
v (= Timers S TS2 Pin [ Used
& rlpt_rx S TS3 P!” [[] Used
v (= Middleware S TS4 Pin [ Used
v [ Capacitive Touch S TS5 P!” Used
@ rm_touch_ge " Ts6 P!” Used
= TS7 Pin Used
" TS8 Pin Used
" T59 Pin Used
" 1510 Pin [¥] Used hd

< >

Overview | Board | Clocks | System | Components | Pins | Interrupts

NOTE

automatic judgementSauto sensing. auto judgementEE—1NLIEE

5.2.6

#Control Low Power StatesIEZIiER
1%#2"Control Low Power States"

BEFFinish

8 New Component ] X

Software Component Selection dj

Select component from those available in list

Category All ~
Function | All v
Fiter |
Components - Short Name Type Versi.. A
8 Clock Frequency Accuracy Measure... Code Generator  1.11.0
## Comparator Code Generator  1.9.0
H3 Compare Match Timer Code Generator  2.3.0
8 Complementary PWM Mode Timer Code Generator  1.11.0
i Continuous Scan Mode 512AD Code Generator _1.13.0
| 1 Control Low Power States. rlpe_rx Firmware Inte..  2.04 I
1 CRU Calculator Lode Lenerator LTLU
H1CTSU QE API rctsu ge Firmware Inte.. 210
i Data Operation Circuit Code Generator  1.11.0
# Data Transfer Controller Code Generator  1.11.0
## Dead-time Compensation Counter Code Generator  1.11.0
B NTC Arivar o i o Elrrwars Inte A1n &
Show only latest version
Hide items that have duplicated functionality
Description
Dependency : r_bsp version(s) 7.20
This module provides an interface to configure the low power modes.

Download the |atest FIT drivers and middleware

Configure general settings...

RENESAS
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5.2.7 "Control Low Power States"iZE

RIFERARZS

4t *Lab_session_l.scfg X - B

ity i %l &
v Generate Code Generate Report

‘Components <5 15 B 2+ Configure @

& Property Value
<% Coturion
<& sterup # Parameter checking System default
~ [ Generic
& rbsp
v (= Drivers
~ (= DMA
& rdterx
~ (= Capacitive Touch
& r_ctsu_ge
(= Low power consumption
@ lper
v & Middleware
v (= Capacitive Touch
& rm_touch_ge

Overview | Board | Clocks | System | Components| Pins | Interrupts

5.2.8 | EHNELCIRGNIZRS
152 "ELC Driver"

& New Component O X
Software Component Selection
Select component from those available in list
Category Al v
Function Al v
fiter |
Components short Name Type Versi.. #
i CRC Calculator Code Generator  1.11.0
2 CTSU QE API r cisu_ge Firmware Inte.. 2,10
8 Data Operation Circuit Code Generator  1.11.0
8 Data Transfer Controller Code Generator  1.11.0
8 Dead-time Compensation Counter Code Generator  1.11.0
3 DTC driver r_dtc_rx Firmware Inte.. 410
£ ELC Driver. r_ele_rx Firmware Inte..  2.01 |
2 Event Link Controller

Code Generator 1.9.1

i Group Scan Mode §12AD Code Generator  1.12.0
H12C Master Mode Code Generator  1.12.0
#12C Slave Mode Code Generator  1.11.0

8 Interrupt Controller Code Generator  2.3.0

# Low Power Consumption Code Generator 230 v
how only latest version
| Hide items that have duplicated functionality |
Description
Dependency : r_bsp version(s) 6.20 ~

The event link controller (ELC) connects (links) the events generated by various peripheral

modules to different modules. Event linking allows direct cooperation between the modules
withaut CDI1 intarsntinn

Download the |atest FIT drivers and middleware

Configure general settings.

< Back Next =

NOTE | I=ZERVEI%ERE Hide items that have duplicated functionality”

Z8eB7~"ELC Driver"
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5.2.9 | ELC Driveni@E
(RIFBRIALREE

{5 "Lab_session_T.scfg X

p q %

Generate Code Generate Report

=0

Compenents puy ¢y % ()

+
4

~ Configure @

Fe
al

Property Value
< & Starup # Parameter checking System default
v = Generic
@ rbsp
~ = Drivers
~ (= DMA
9 1 dic
~ (= Event link controller
8 relcm
~ [ Capacitive Touch
& rctsuge

~ & Low power consumption
9 rlper
~ & Timers
& rlptex
v (& Middleware
(& Capacitive Touch
& rm_touch_qe

Overview | Board |Clocks | System Compaonents Pins|Interrupts

NOTE | CTSUYE(RINFEIE T IFRS, FE(EAELC
5.2.10

&
II"I_"_I\H__—I Generate Code Emggﬁ*&}%{%ﬁg
it S B, meEs

5.3 BEEAZiZF2 (Auto Tuning Process)
5.3.1

FHEBE51EEIYFE(Auto Tuning Process)
1£"Cap Touch Workflow"#J"2.Tuning Touch Sensors"th, H;"Start Tuning” .

@& workspace Laptouch [raining - Lab_session_I/Lab_session_l.scfg - e* studio

File Edit Source Refactor Mavigate Search Project HFEMEM) Run Window Help

(B~ -initp~ Q-

[ Project Explorer | &) CapTouch Workflow (QE) & = B |4 Lab_session_l.scfg X
IE‘ () Preparatio Tuning Coding Monitoring || software component confi
[ mvuny unmguauon |
Comp 22y e
2.Tuning Touch Sensors -
Start Tuning type filter text
v [ Startup
v [ Generic
‘ Start Tuning | & rbsp

OH When tuning is started, QE will download the tuning program ta the target.
It takes time to tune.

T rdtcrx
w = Event link controller
B rele_rx
v (= Capacitive Touch
& rctsu_ge
Output Parameter Files Y (5 /O Ports
@& Config_PORT
|—‘ w = Low power consumptio

| Display Tuning Result |

& rlpcrx
) v (& Timers
O Specify an output folder & rlptm
JUse an external trigger v (2 Middleware
O Use diagnostic code ¥ (& Capacitive Touch

I @ rm_touch_ge
O Use API compatilibity mode

RENESAS
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5-3.2 | H#ERIIE(Auto Tuning Process)FHA, RORBTAITINE, XESATRERFERIE,
B FRENREEDRE, 5I1SAFRIEREE, RREK"MERE E A ERRE.
F£TH: QE EENEMEMIRIRENSERER.
$=#: QE ETAEMEZRNRERRE
FIE: QE FHARAITRBENE
NOTE | ) - SzhiE#eid#2(Auto Tuning Process)FHARTRIIINEEIER R a1 5%
>33 | gRS: RPENE
BzhAZ S 72 (Auto Tuning Process)seRiRIlIE HE TG, FHAERE.
WTERR, /3 MECEH, "Mec00, TSO5"#H{TREENE,
(EAFEEEFESER MEC Bk, EHIEARAERIERIISE, HIGNER MEC HBIR 1.5cm &, &
EETMW, FT PCEENTIER, BSRFENE.
& Automatic Tuning Processing s
6/20: QE will now measure touch sensitivity for (Mec00, TS05 @ 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.
Mec00, TS05 @ config01: 15412
WTER7R, 79 Button00 Z| Button11 9 12 M&iE, HITREENE.
RIBER, ERFELUIEREDZE Button00/TS05 AURMEIZEE,
AT E G ELEIRIE IS AR D Em T,
RIFHIEARENE, ERHET PCREENIEE, BESZERRENISENE.
& Automatic Tuning Processing X
8/20: QE will now measure touch sensitivity for (Button00, TS05 @ config02).
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.
Button00, TS05 @ config02: 15394
NOTE | siaittht MEC FRAR{E BRI R T 1E
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5.3.4 | =R EEEENIFE(Auto Tuning Process)fS, EFHHER,

T/~ 7 MEC B1H9){E Threshold,

£B7R 12 PNZERISIE Threshold

i "Continue the Tuning Process", BalFESF2HVERINEIER T,
BzNAZ 372 (Auto Tuning Process) 55K

ﬁ—_::"f::_.":_ Processing

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 / Error
] configdl Button Mec0D  TS05 309
I configl2 Button Button00 TS05 3980
[l config02 Button Button01 TS06 3939
[l configl2 Button Button02 TS07 7886
| config02 Button Button03 TS10 6788
[l configl2 Button Button04 TS50 7405
| config02 Button Button05 TS08 7627
[l configd2 Button Button0& T515 7474
| config02 Button Button07 TS514 7510
[l configd2 Button Button08 T513 7244
| config02 Button Button09 TS520 6763
[l configd2 Button Buttonl0 T522 a0a3
I config02 Button Buttonll T524 5064

Retry | Continue the Tuning Process

RENESAS
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5.3.5 | #£"Cap Touch Workflow"fJ"2.Tuning Touch Sensors"#, i "Display Tuning Result"

{5 Project Explorer |8 CapTouch Workflow (QE) X & Lab_session_1.scfg  [[E] ctsutu
Canit find a source file at “Ciprojec,
Locate the ile or edit the source loc

[ ©Preparatio.  Tuning Coding

View Disassembly.

2.Tuning Touch Sensors ~
Locate ..

© start Tuning
Edit Source Lookup Path...

Confi ie eci

Start Tuning

Denable advanced tuning

| Display Tuning Result I

Lire

Output Parameter Files

Output Parameter Files

Ospecify an output folder
OUse an external trigger
OUse diagnostic code

CUse API compatilibity mode

BETEE 3 2 (Auto Tuning Process)lI4EER, 1 TFERT~:

45 Method, Kind, Name, Touch Sensor, Parasitic Capacitance, Sensor Driver Pulse
Frequency, Threshold, Scan Time, LI} Overflow ZFE&EFE.,

(RINEZE, EFHTEMERIREN, SERRESEMEMES, CRERIKIPRRARIERESTE

E%;EE‘J'E%&E&“%: E{& Threshold hFERENENURETN, BEDAILEREEXHHERE
iz

Tuning  Gesture

Touch IfF Configuration: Lab_session_1

Method ~ Kind Name  Touch Sensor Parasitic Capacitance[pF] Sensor Drive Pulse Frequency[MHz] Threshold ~ Scan Time[ms] Overflow  #
configdl Button(self) Mec0D  TS05 72.819 05 309 0576 None
configd2 Button(self) Button0D TSOS 11.917 20 3980 0576 None
configd2 Button(self) Button01 TS06 13.639 20 3939 0576 None
configd2 Button(self) Button02 TSO7 9.347 40 7886 0576 None
configd2 Button(self) Button03 TS10 9.312 4.0 6788 0576 None
configd2 Button(self) Button04 TS09 9.125 40 7405 0576 None
configd2 Button(self) Button5 TS08 8.16 40 7627 0576 None
configd2 Button(self) Button06 TS15 8.09 40 7474 0576 None
configd2 Button(self) Button07 TS14 7.993 40 7510 0576 None
configd2 Button(self) Button03 TS13 7.625 40 7244 0576 None
configd2 Button(self) Button09 TS20 6.431 4.0 6763 0576 None
confiad2 Button(self) Button10 TS22 6.007 4.0 8083 0576 None i

5-3.6 | mikisus
1£"Cap Touch Workflow"f{J"2.Tuning Touch Sensors"e1, 4)i%"Use an external trigger”
& "Output Parameter Flles"

3 Project Exp... |8 CapTouch .. x| = B |[if Lab session_Lscfg | &3 CapTouch Tuning Result (QE) | [0 Lab session_L.c | [c] ctsu_rd int() at tuning_ctsu2.c:698 0x301 § -0
& B || Tuning Gesture

[A] ©Pre’ T Co Monitor Touch I/F Configuration: Lab_session_1

2.Tuning Touch Sensors ~

: Method  Kind Name  Touch Sensor Parasitic CapacitancelpF] ~Sensor Drive Pulse Frequency[MHz] Threshold  Scan Time[ms] Overflow A
@ Start Tuning configdl Button(selfi Mec00  TSO5 72819 0.5 309 0.576 None
configd2 Button(self) Button00 TS03 19017 20 3980 0.576 None
configd2 Button(self) Button0l TS06 13.639 20 3930 0.576 None
Start Tuning configd2 Button(self) Button02 TSO07 09,347 40 7886 0.576 None
configd2 Button(self) Button03 TS10 9312 40 6788 0.576 None
O Enable advanced tuning configd2 Button(self) Button0d Ts09 9125 40 7405 0.576 Nene
configd2 Button(self) Button03 TS08 216 40 7627 0.576 None
configd2 Button(self) Button06 TS13 800 40 7474 0.576 None
configd2 Button(self) Button07 Tsi4 7.993 40 7510 0.576 None
Display Tuning Result configd2 Button(selff Button08 TS13 7.625 40 7244 0.576 None
configd2 Button(self) Button09 TS20 6.431 40 6763 0.576 None

confia02 Button10  TS22 6.007 40 8083 0.576 None hd

Qutput Parameter Files

[ Specify an output folder
I @ Use an external trigger |

O Use diagnostic code

O Use APl compatilibity mode

AT =S80 sHES
Qe touch define.h
Qe touch config.h
QE_touch config.c
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NOTE | "Low-Power Timer"{&{E/ CTSU [ external trigger {#F

54 | IEHMENEE(Auto Judgement)IRERIFIIERE

4.1 B [ECEE# Checkpoints Y42 TF2"Lab session 4" 5/ ge_gen S{4HY

"ge_touch sample.c"#Z &= "Project Explorer'fiJ Lab_session 1 T2 qe _gen {4
"qe touch sample.c”.

5.4.2 | NFEERAESiRER

{858 init_peripheral_function #J{A{EEFBRIIME

A R_CTSU_Open()#l#a{t config01(MEC E81K)

{5/ RM_TOUCH_Open()##af config02(12 NBETEH)

/* Initialize peripheral functions */
init_peripheral_function();

/* Open Touch middleware */

err = R_CTSU Open (g_ge_ctsu_instance_config@l.p ctrl,

g ge_ctsu_instance_config@l.p cfg);

ctsu_ctrl = (ctsu_instance_ctrl t *)g ge_ctsu_instance_config@l.p_ctrl;
err = RM_TOUCH_Open (g_ge_touch_instance_config@2.p_ctrl,
g ge_touch_instance_config@2.p cfg);

>43 | MR

LI B3R config01 (MEC EB1R)F1 config02(12 MBS =UREHAR MO R EE DA,

/* Initial Offset Tuning */
{
(void)R_LPT_SetCMT(LPT_CH1, (uint32_t)WAKEUP_LPT_PERIOD_NORMAL);
/* Methodl offset tuning */
do
{
err = R_CTSU_ScanStart (g_qge_ctsu_instance_config@l.p ctrl);
if (FSP_SUCCESS != err)

{

}
(void)R_LPT_Control(LPT_CMD_START);

while (@ == g _ge touch_flag) {}

g qe_touch_flag = 0;

err = R_CTSU_OffsetTuning (g _qge_ctsu_instance config@l.p ctrl);
} while(err != FSP_SUCCESS);
/* Method2 offset tuning */
do

{

while (true) {}

err = RM_TOUCH_ScanStart (g _ge_touch_instance config@2.p ctrl);
if (FSP_SUCCESS != err)

{

}
(void)R_LPT_Control(LPT_CMD_START);

while (@ == g ge_touch_flag) {}
g qe_touch_flag = 0;
err = RM_TOUCH_DataGet(g_ge touch_instance_config@2.p ctrl,
&button_status02, NULL, NULL);
} while(err != FSP_SUCCESS);

while (true) {}

}
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5.4.4

MRS
LATHES5ER config01(MEC EB1R)7E Normal 1£z0FaY baseline 3%,
/* base line setting @methodl */
for (uint32_t i = @U; i < WAKEUP_TIME_BASELINE; i++)
{
err = R_CTSU_ScanStart (g _ge_ctsu_instance_config@l.p ctrl);
if (FSP_SUCCESS != err)
{
while (true) {}
}
(void)R_LPT_Control(LPT_CMD_START);
R_BSP_SoftwareDelay (WAKEUP_WAIT_MEASUREEND, BSP_DELAY_MILLISECS);
(void)R_LPT_Control(LPT_CMD_STOP);
(void)R_LPT_Control(LPT_CMD_COUNT_RESET);
ctsu_ctrl->state = CTSU_STATE_SCANNED;
err = R_CTSU_AutoJudgementDataGet (g_qge_ctsu_instance config@l.p_ctrl,
&button_statusol);
if (FSP_SUCCESS == err)
{
RM_TOUCH_MonitorAddressGet (g_ge_touch_instance_config@2.p ctrl,
&monitor_buf_address,
&monitor_id_address,
&monitor_size address);
ge_monitor_autojudge (g _ge ctsu_instance_configll.p ctrl);
}
}
5.4.5 - e
MAERISIREE

PATRRESERGE N RODFEARTCRTIRME, TE(RIhFEIRVESTR config01(MEC EB1R)RIIEFI B shF T,
2 config01(MEC EBtR)E1%i#E On ¥ 2T, 1BHKINFE, FH@id R_CTSU_AutoJudgementDataGet ()
EUS4ER.

/* Standby mode */
{
/* for [CONFIGO1l] configuration */
(void)R_LPT_SetCMT(LPT_CH1, (uint32_t)WAKEUP_LPT_PERIOD STANDBY);
err = R_CTSU_ScanStart (g_ge_ctsu_instance_config@l.p ctrl);
/* Enter software standby mode */
lpc_err = R_LPC_LowPowerModeActivate(&activate_standby callback);
if (LPC_SUCCESS '= 1lpc_err)
{
while (true) {}

}

while (0 == g ge touch_flag) {}

g qe_touch_flag = 9;

err = R_CTSU_AutoJudgementDataGet (g _ge _ctsu_instance config@l.p ctrl,
&button_statusol);

if (FSP_SUCCESS == err)

{
RM_TOUCH_MonitorAddressGet (g _ge_ touch_instance_ config@2.p ctrl,
&monitor_buf_address,
&monitor_id_address,
&monitor_size address);
ge_monitor_autojudge (g_ge ctsu_instance_config@l.p ctrl);
}

}
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5.4.6 Ry ——
R FRTER ISR
LA i\ Software Standby ModefdfICallbacki2, FATEzLow-power TimerEiTa:
/* activate_standby callback */
static void activate_standby_callback(void *p_data)
{
lpt_err_t 1pt_err;
/* Start LPT count */
lpt_err = R_LPT_Control(LPT_CMD_START);
if (LPT_SUCCESS !'= 1pt_err) while(1);
}
5.4.7 —
M FRTER ISR R
LA AIEESnooze ModeRfAdCallbackiZr, FTF{=LLF1E M Low-power TimerigEldEs,
LK disable snooze release interrupt.
/*snooze_callback*/
static void snooze_callback(void *p_data)
{
lpt_err_t lpt_err;
lpc_err_t lpc_err;
/* Stop LPT count */
lpt_err = R_LPT_Control(LPT_CMD_STOP);
if (LPT_SUCCESS !'= 1pt_err) while(1);
/* Reset LPT count */
lpt_err = R_LPT_Control(LPT_CMD_COUNT_RESET);
if (LPT_SUCCESS != 1lpt_err) while(1);
/* Disable snooze release interrupt */
lpc_err = R_LPC_SnoozeModeConfigure(&gs_snooze mode);
if (LPC_SUCCESS !'= 1lpc_err) while(1);
}
5.4.8 — .
s N EiF mEER.
5.4.9 VAE R FRfE PR AUTORI TR AR R,
ASEETFEMAINEZID RX140 Group Smart Wakeup Solution Rev.1.00 AR FeERHERIIER
RX140 277 .. ®umTe B TENETE
€D = wthAr FRaS =N AR BIES
Notice of Change in 14 x 14 mm LQFP Tape & Reel Packaging
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XENESAS

5.5 {5/ QE for Cap Touch S5zt EERELARANIEITH

35.1 | AR 2.6 BT NINBNTTE, EHERS TLWEI TR,

7£"Cap Touch Workflow"#J"4.monitoring"&, s3z5"Start Monitoring(Emulator)" ~/5#9"Show
Views"

8 workspace Captouch Training - Lab_session_1/src/Lab_session_1.c - % studio

Fle Edit Source Refactor Navigate Search Project H7RE

|®-Q-in|PmE || %~

A Debug | &) CapTouch Workflow Q.. > | = B |[[g Lab_session 1.c

58 :

[A]| ©Pre ©Tuni ©Cod  Monitorit ~
S JASS

O Use diagnostic code
OUse API compatilibity mode

3.Coding -

() Implement Program

Show Sample

4.Monitoring -

Start Monitoring (Emulator)

Show Views

Start Monitoring (Serial)

352 | mpkisrekid ERILIRAR" 2.9 (R QE for Cap Touch MiSMHEEEEIRIURAETH /N5 BT %
7.
RRRET:

o HERINFEIREST, BMAYiEiEE O "Enbale Monitoring”, 875 %{#F QE for Cap Touch iEizft
EREHIELRAEITA. SNEEEOLTEIDRE, SRR HE S LRI,

e 7£"CapTouch Parameters (QE) View"$fJ MEC FB#}(Config01)lI&&umtt 2 &i/b.

o 7£'e2 studio"/5"Console =& "B R~ 7 MCU ZaikbFHEIFIRTE,

o fE'e2 studio" KSR TA, mTTéﬁuIﬁzE’Jiﬁ%u&?"’iM"%w

154] Difference: 158 Touch UF: M0 @ eonfig0t | CI8yme a selecion

NOTE

RN SR
EESE TR
EEREN R |
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56 | iFiMEIIFE(Auto Judgement) JIEEIEITEE

261 | mx—me, BNEERIUTSHSNSKEE:

1. (RIET{EEN T MEC BBIRANSTTSE
o MEC EB#k8YH(E Threshold (73 Normal & T T{EATAY 50%)

2. {EINFET{EIEUTAY Auto Judgement BEFIBRINEERIHEX S8
1£"Lab session 1" - src > smc_gen = r ctsu ge > doc > en X4E TR
RIFA%EIT r01an4469€j0210-rx.pdf', 33" Auto Judgement” BziFIRTIHAAUEXSEHT T IEAM
7B, Y NERfR:
HAhFEREHISHNT
Tlot, Non-touch judgment continuous count, 5 Button 9 Negative Noise Filter Cycle EX8FE
Thot, Touch judgment continuous count, 5 Button [ Positive Noise Filter Cycle EX1H[E
Ajmmat, Moving average, 5 Button f{J Moving Average Filter Depth Z=X18[F

Ajbmat, Baseline average count, 5 Button ] Drift Correction Interval = X8

v % Lab_session_1 [HardwareDebug]

#% Binaries
Measurement value [l Includes
1 v (2 qe_gen
[ qe_touch_config.c
Count Value

8 qe touch configh

[B qe_touch_define.h

|€ ge touch_sample.c
v 8 sre

¥ = smc_gen

Threshold value

Thrashold

=

Baseline

(= Config_PORT

Time — (&= general
Figure 9 Button judgement & rbsp
9 Judg (&= r_config
v = r_ctsu_ge
Set the members of ctsu_cfg_t as shown below. Other members are omitted here. ¥ & doc
.tlot = 2, // Non-touch judgment continuous count : 3 times VBH P T
thot = 2, // Touch judgment continuous count : 3 times an <l P
Jje =1, // Judgement by two frequency ‘-C.LHE
ajmmat = 2, // Moving average : 2%times (= inc
ajbmat = 7, // Baseline average count : 2'times (&= sre
mtucfen = 1, // Mutual-capacitance [0 r_ctsu_ge_ifth
ajfen = 1, // Enable automatic judgement 2 readme.txt
3. AR TEHEXRHSE
£,
o (RIDFEEEHIEEE, W TE
=} “hEv S\thdAs2:
o {RINFEAETTRY MEC FEARAY Sensor IRTARK AR
) ) A i
o TIRBEE NETRISESATIE
Process ; 5
cPU ;;;Zr:tinn g Software standby mode Snooze mode Software standby mode )
cTsu
Operation Suspend Start Suspend
Status
) e 100ms Ui Q

RLENESAS

InfF B AR A - (R IIFE R BLSI - LIRS

Page 79 of 87




LENESANAS

262 | 1 EIMET(EERT MEC BIRRETEE

o MEC EB1A95{E Threshold (79 Normal &=~ T{ERTAY 50%)

{55k, 1£"qe_touch_config.c"a[LIEZF] MEC EBkAIE{E Threshold /3 309.

%% Lab_session_1.scfg L] ge_touch_config.c X

® CTSU Related Information for [CONFIGE1] configuration.[]
const ctsu_element_cfg_t g_ge_ctsu_element_cfg_configll[] =

{ .ssdiv = CTSU _SSOIV 4888, .so = @8x8DC, .snum = @x87, .sdpa = @x1F },

68 5

7@ /* Button configurations */

71 const ctsu_aute_button_cfg_t g_ge_ctsu_auto_button_cfg_configll[] =
72 [

73 /* mecee */

75 .elem_index = @,

76 .threshold = 389,

77 .hysteresis = 15,

b

79 5

{B27E QE BEEOERNEE Threshold 75 309 1§ 50%, 79 154.
79 Normal &=, T T{ERTAY 50%AIRFEN T :

CTUS2 A=SREE, SIRENERER— I REE, REFMERNERN, EBEEEIE (Auto tuning
process) #H—MIERNE x2 FIER, HKRMTE Log BEF. FER{RINFE (Auto Judgement) IHEERTHIMENIR B/
—MRENER, AEREHTHERIREN—F., XERAEENE=MAEN, BalFkhRAEASEEX
Lol MENEMRIEREMFTANRF N DX MIEILISTaESER] .

{EIDFEEZL T MEC BBl S{E Threshold, ZEi%{#F3"CapTouch Parameters (QE) View"{Ei2Fiz{ TR
S TEY "Touch Threshold & FHEIH, SAFFE"qe touch config.c"hEEHEN,

WEidht, SSEFiEER MEC Bik, FRHABEMAMBERENE, BHEIFEINRE Normal 23, AF
"CapTouch Parameters (QE) View"={£H"Touch Threshold", FEBERiEA MEC R IINIREED (L, BF
MEC Ei7f Normal 1&x{ FizTHREHEER, EEERSFXLIAZHEATHER.

[8 ge_touch con.. &) CapTouch Sta.. X | [8 resetprgc | [ Lab_session_1c | = 8 |3 CapTouch Param.. X |3 CapTouch Workfl.. | = B
s3] g § Qm
Touch I/F: [[Mec00 @ configdl ~ | [JSync a selection

I/F Type: Button(self), Channel(s): TS05

Count Value: Reference Value: 71s1| Threshold: 154 D\lrente: 197 Touch IfF: | Mec00 @ config0l v |[[Osynca

Start Data Collection I/F Type: Button(self), Channel(s): TS05
Noise INT: | | Average INTI: | | Winimum: | | Masimurms | | o Vo
Noise [ | | AveragelT: | | signat: | | snr: [ | Drift Correction Interval 7
Moving Average Filter Depth 2
|| Touch Threshold 154 |
Hysteresis 7
CTSUSO 162
CTSUSNUM 7
CTSUSDPA SUCLK divided by 32
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563 | yotrrnar T fERSS T MEC ESAREVIIE Threshold, 255 300 (OBIIRE, W TFEFR:

4} Lab session .. [€] qe_touch_con. ) CapTouch Sta... X | [d resetprg.c [ Lab session 1.c [8 r_bsp_cor

= B |[) CapTouch Parameter... % | &3 CapTouch Workflow ..| = B

Touch I/F: Mec00 @ config01 v | OSync a selection
V/E Type: Button(self), Channel(s): TS05
Count Value: | 7086 | Reference Value: | 7001| Threshold: | 300| ifference: | 85| Touch I/F: [Mec00 @ configot ~ | Osync a selectic
Start Data Collection I/F Type: Button(self), Channel(s): TS03
Noise INT: | | Average vt | | Minimum: | | Masimur: | ] tern Value
Noise [T: [ | Averagem: | | signal: | | snr: [ | Drift Correction Interval 7
Moving Average Filter Depth 2
Touch Threshold 300
Hysteresis 7
cTsuso 150
CTsUSNUM 7
CTSUSDPA SUCLK divided by 32

Set a value of touch threshold.
Touch Threshold is a parameter used for determining
whether the button / key pad button switches from touch
OFF to ON.

The button / key pad button is judged to be touch ON when
the count value exceeds the value specified in [Touch
Threshold].

Er3 = i D& % B - = v = O | nputavalue between 1 and 65535

NOTE | rerse T Efgat iy MEC BfRIS TIE(EIHEEEE (T4, 75 Normal it FOtLITENET, EHE

7t Normal 1Ez{ ’i#1T baseline 182, FEtt7E baseline EEHIEFLUET QE Hsi=E OiERFES
iH{E Threshold., 7£ Normal &z FRUFSEIZITHOATE], tERTLAEEE

264 | o IEMETEER T Auto Judgement EIETEIIRTIBERIESE S8

UT=A124, BT TEERIFEEATHERL, BEIREEEEE qge_touch_config.c"hEZEN.
Tlot, Non-touch judgment continuous count, 5 Button fJ"Negative Noise Filter Cycle" = X8R
Thot, Touch judgment continuous count, 5 Button f9"Positive Noise Filter Cycle"&E 8=

Ajmmat, Moving average, 5 Button fJ"Moving Average Filter Depth"= X i8[E

TENSE, BT IIFE Normal =R, ELLATLA QE MO TIRAAHE S,

Ajbmat, Baseline average count, 5 Button fJ"Drift Correction Interval"=XHE, tHaILIE
"qe_touch_config.c'thEEEN, WNTE:

4% Lab_session_1.scfg [8 qe_touch_config.c 3 | £ CapTouch Status Chart (QE) [£] resetp,
S ¢«
{
.elem_index = 8,
.threshold = 3e9,
.hysteresis = 15,
3
b

const ctsu_cfg_t g_ge_ctsu_cfg_configel =
cap = CTSU_CAP_EXTERNAL,

trvsel = CTSU_TXVSEL_VCC,
trvsel2= CTSU_TXVSEL_MODE,

atunel2- CTSU ATUNEI2 48UA,
md = CTSU_MODE_SELF_MULTI_SCAN,
posel = CTSU_POSEL_LOW GPIO,

tlot = 2
thot = 2
je=1

ajmmat = 2
ajbmat = 7 1

mtucfen = 6,
ajfen = 1,
autojudge_monitor_num = @,

p_ctsu_auto_buttons = tsu_auto_button_cfg_configel,

ctsuchace = @xEe,
ctsuchacl = @xE7,
ctsuchac2 = @x56,
ctsuchac3 = @x81,
ctsuchacd = @x88,
ctsuchtrct = 6x00,
.ctsuchtrcl - @xee,
.ctsuchtrc2 - exee,
.ctsuchtrc3 - axes,
.ctsuchtrc4 = @xes, /= c
num_rx L

num_tx =

p_elements = g qe_ctsu_element_cfg _configel,

= #if (CTSU_TARGET_VALUE_CONFIG  SUPPORT == 1)
tuning_self_target_value 60,
tuning_mutu3l_target_value = mzm
sendif

num mDvlng average = 4

p_ collback = 8qe_ el _auto_callback,

Ti
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5.6.5 ¥30iEE, £'qe touch config.c"REIFEN Ajomat |5, EFEE"ge touch sample.c'rh,
EBSUNTEENX:
/* Baseline number = 256[Times] at AJBMAT = 7 */
#define WAKEUP_TIME_AJBMAT (256)
#define WAKEUP_TIME_BASELINE (WAKEUP_TIME_AJBMAT * 2)
WAKEUP_TIME_AJBMAT 1JixE{E0 Ajbmat BYIREER 2+1 X7,
40 Ajbmat FIRE(EF 7 Bf WAKEUP_TIME_AJBMAT HJiRE(E S 27+1=256
Baseline JEEEAIN ARSI 5.4.4 /M5,
NOTE 9N5R baseline FEMNIEIREIIRK, SFMRERIANATE, F0EREFASE
5.6.6

TE% Ajbmat iZEH 3 ARG, WTE:

#£"qe touch config.c"d, & Ajbmat i&FEH 3,
f£"qe_touch_sample.c'sr, ¥ WAKEUP_TIME_AJBMAT i&EH 16
TILAEZI, baseline HEEAIREAERESE.

ItERY, MEC EtRASUEEETRERANESEREZ T, HWIEMERZIRIFEERZS, BT REHIERA
A OnRKE, FASIZANBRHETIFEEEIE] Normal 1855, Eitt, ESEIRE Ajbmat FE.

I Touch IfF: | Mec00 @ config0 IZ|Sync a selection

I/F Type: Button(self), Channel(s): TS01

Count Value: | 9506 | Reference Value: 8435 | Threshold: 500| Difference: 1071

Start Data Collection

Noise [NT]: Average [NT]: Minimum:
MNoise [T]: [ Average [T]: | Signal: SNR:

Maximum:

Q_H

WAKEUP_TIME_BASELINE
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5.6.7

3. HftEIFE TIFHEXASE

o {RIDFEIEHIEHA
o {EINFEIET TAY MEC E3HRAY Sensor IXaRK T4
o TTIRBHE T RIRISASATIA)

(ELFEi=HIRHA
RIDFEEHIEERIRERIK, AR, MAREEMER, BDREERIE.
EREFRNA, SERERIFEEHEE.

Software standby mode Snooze mode Software standby mode

Suspend Start Suspend

100ms

VA VA VA VA

£"qe touch sample.c"d, BIERATRNEEN, EXUZFHIEE, HENEE 100000, B
100ms,

EBURIFEEHENE, TR RREEB LR ISR,

/* LPT cycle = 100000[microseconds] (100 microseconds) */

#define WAKEUP_LPT_PERIOD (100000)

/* LPT compare = 100000[microseconds] (100 microseconds) */

t#tdefine WAKEUP_LPT_PERIOD_STANDBY (100000)

(EINFEARZUTRY MEC EBIRAY Sensor IRENBK TSR

TERIFEER T, X MEC BIfRFETE, &3 MEC FE#RAT Sensor IRFIBKITUHER, SSMIAELTR.
{ETHEREZ R MEC 3480 Sensor JRaHBK TSR E M A, TIHEMK,

Sensor RGN FEREREE ERIER/IMES 0.5MHz,

TEAIT, MEC FBiRAY Sensor IRAEXIFSIERM 0.5MHz X5 TMHz 5, THFESUIRSS SuA ZTARIR
=N

TR T RIS SR

7£'qe touch sample.c'd, BHEFUATEEN, EXFE Normal IR, FCIREREIRENRINFERE
FEZEINEIN

#define WAKEUP_TIME_SLEEP (3000U) /* 3sec*/

END OF SECTION
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6 Lab Session5: £ Lab 4 FFEAl B DMM7510 JURRTh#EE =

Bk

EARSLITIR, BNREER Keithley DMM7510 721885, £ Lab session 4 FUERH CMITRINFEAUE.

DMM7510 FEQEEHFHRABINEER, E2 10mA, XiFZ 100000 3/F, K7 100000.
Bhllg, EF%ER

o VBRI, BEERFERIFEED T (Software Standby mode #1 Snooze mode)HJEE7iK 2
o BEEYYRBIR/INFEEUE

6.1 IS

6.2 Keithley DMM7510 i&E

6.3 EallIE

6.4 {EURINFE=HIEHA

e e S
6.1.1

FHNTRAY SST BREWTHT, S0 TEFR

ﬂ”ﬂ] gni:;n?t 2 42

A R23 .mlll((-u-

o V824
o RS E

= - ‘ AT LD
'_'. ‘-' ssn@ [E
‘QEL EMVUL "l_ :]
wm:n e
I POMER L[D@ 5
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BiNER, FENEER
LigiERIfot, ERREHIR

100000 “MUHEHERITFIITHFES: 11uA

KickStart - <$RIZHE>

> B HE & &=

AN

6.2 Keithley DMM7510 ig&5E
6.2.1 | 45 Keithley DMM7510 i FEISE:
Function: Digitize Current
Range: 10mA
Sample Rate: 100000
Sample Count: 100000
Primary Function = Secondary Function
Measurement Settings Trigger
Function Digitize Current Trigger Mode Immediate
Range Acquisition
1
Tl Sample Rate 00000
Auto Aperture Sample Count 100000
Display Digits Start at HH:MM 2022/07/01 15:00:43
Rel Timestamp Format Relative
Rel Value Limit 1
. Auto Clear
Acquire Rel
Filter Upper Limit
Type Repeat Lower Limit
Count ' Audible
Window (%) Limit 2
[ Math Auto Clear
63 | EsE
6.3.1

> m

-

e DMM-1
Suite Apps M
\ DMM-1 i
i | ®WE() = (A) |
‘wp"’ﬂ‘ AFG 99989 999.880e-3 4.519115¢-6
_A 99900 999.890e3 61710426
o 99991 999.900e3 4.028945¢-6
99992 999.910e3 3.804627¢-6
m 99993 999.920e3 5.412237e-6
VA Data Logger 999904 9999303 5.1889566-6
il - 99995 999 9403 3.714956¢-6
99996 999.950e3 572448166
99997 999.960e-3 594776166
omm ||| 99908 999.970e3 3.491676e-6
— 99999 9999803 3.582383e-6
L 100000  999.990e:3 443015206
1-v BUVE [0.000000 | [-3.831227¢-6 |
’- Characterizer SAE | [999.000e3 2.0652206-3
L w9 | [499.995¢-3 | [.01980e6
e | [288.677e3 | 112.17666-6
TEREM [57.74% | [1.01796e+3 % |
Power Supply

$£100000 251000007 100% Sl = EFREITER E‘ E ﬂ

[ox B
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32 | mmaiat, EEMERE

100000 /MUK EHERTIRTE

U .
Characterizer

# KickStart - <21 H> - 8 x
-~
» B A B & & A G
Pl AR
Suite Apps
3 mA
= AFG
“lklﬂl 2.5 mA
o
'w 2ma NEx 206522 ma]
WQ'. Data Logger I¥i£] 11.0198 pA |
“ 1.5 mA EEE 112.1766 pA
¢ FEIE1E: 2.069051 MA
52 100000
m 1 mA B FET: 3.061048 nA-hr
DMM L
o] |ls00 A

o 55
1500 pa
s oras s [ -| s -] (IR axa[ s
Power Supply
51000007 $£100000°T 100% £ 2 ERTH AL
wE
d 0 eee——— O > H

033 | mmmoRsst, SRR

KRR, AILARR, (RIhiEizsEHEE7 100ms

# KickStart - <37i2IFH> - A x
~
> B HE & = P
v g : 2 0OX
Suite Apps
‘Iy 'A DMM-1 ¥
“‘}.“'ﬂ AFG 2 ma NEx 206522 ma
o
OO oo | 157 |
o F49:11.0198 pA
1 ma TRERE: 112.1766 pA
" 8 2.060051 mA
DMM U % 100000
- B4 T EH: 3.061048 nAhr
o
00 vA ﬁ
v
, Characterizer
G | foa
300 ms 320 ms 340 ms 360 ms 380 ms 400 ms 420ms 440 ms
Power Supply
2100000 1000007 100% HliEEZAEThTTAL ==
P e—— O 50
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6.3.4 .
CAEIRZRORZEN, BRI
REBRIRAZ, AILAEE], FEEIIFERINT, MEC Bk TERTRIBBIRIRAZ
# KickStart - <3F2IHE> - 8 x
> B A EB & = P
vz e 1 DMM-1 2 OX
Suite Apps | & @HZ
”h&,x‘f . o NErz0em ] «DMM-T E
il
U
'W 1.5mA
Data Logger
~ Dt o I
F43:11.0198 pA
1mA T TRERE: 112.1766 pA
1.946 $EI2(E: 2.060051 mA
DMM || 100000
‘ & ma?mﬁ 3061048 nachr
500 pA
/’ v K— D_,
’ Characterizer
| & oa et . @;
305.6 ms 305.8 ms 306 ms 306.2 ms 306.4ms 306.6 ms 306.8 ms 307 ms 307.2ms 307.4ms
Power Supely 2£100000°7 251000007 100% HlEEE MR
d 0N e———— O H o
6.4 (EPEINFEL=HI FRA
6.41 | £"'qe_touch_sample.c'dr, BIIEXATHRNEEN, EXG=HIEE, %79 200000, ED
200ms,
IEREINFEEHIERE, EdRERREEE MR AR ISR,
/* LPT cycle = 100000[microseconds] (200 microseconds) */
t#tdefine WAKEUP_LPT_PERIOD (200000)
/* LPT compare = 100000[microseconds] (200 microseconds) */
ttdefine WAKEUP_LPT_PERIOD_STANDBY (200000)
6.4.2 | FEINE
100000 MUK EFRAITIYINFES: 5.2uA
# KickStart - SFEIE> - = X
> B H E & = P
g 124 DMM-1 2 OX
Suite Apps M EE el
m arc 2.5ma ! | ®DMM-1 T
s
o . e s 207300 a |
2mA 1@ R 75.77356 A
m HEREE) 2.039489 mA
ata Logger 4 100000
m pata Loaa " 1.5mA T B3 TEH: 1.446487 nachr
— | ,
/’ v
Characterizer
A o e B B ITB067 e < o e e
Power suply EmanﬂnZT 1000007 wjnnz :‘l‘:E&ﬁiw?ﬁdm " . o : - N
d 0N eee——— 0 C 0 ek

END OF SECTION
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