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RX/RA/RL78ⱨ□Ⱶꜞ Renesas SynergyГⱪꜝ♇♩ⱨ◊כⱶ 

QE for Capacitive Touch 3D☺▼☻♅ꜗ ▪ⱪꜞ◔כ◦ꜛfi ●▬♪ 

 

▪ⱪꜞ◔כ◦ꜛfiⱡ⁸│≢♩כ ♃♇♅☿fi◘ ╩(QE for Capacitive Touch)ꜟכ♠

™≡⁸AI╩ ⇔√ 3D☺▼☻♅ꜗ ╩ ℮ ╩ ⇔╕∆⁹ 

▪ⱪꜞ◔כ◦ꜛfiⱡכ♩│ RA2L1≢ ⇔≡™╕∆⅜⁸QE for Capacitive Touch≢ 3D☺▼☻

♅ꜗ ╩ ℮ │⁸♦Ᵽ▬☻⌐ ⇔╕∑╪⁹ ▪ⱪꜞ◔כ◦ꜛfiⱡ⁸│♩כRX/RA/RL78ⱨ□Ⱶꜞ 

Renesas SynergyГⱪꜝ♇♩ⱨ◊כⱶ─ ♃♇♅ IP ─♦Ᵽ▬☻⌐ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

◐♇♩ 

RA2L1 ♃♇♅ ◦☻♥ⱶ(RSSK RA2L1) 

3D☺▼☻♅ꜗ Ⱳכ♪ 
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1.  

1.1 ◦☻♥ⱶ  

QE for Capacitive Touch│⁸ ╩כ◐♅♇♃ ⇔√ ╖ ╖◦☻♥ⱶ ⌐ ⌂♃♇♅▬fi♃

ⱨ▼כ☻─ ╛ ⌐ ⇔√  ⁹∆≢ꜟכ♠

QE for Capacitive Touch ─₈3D☺▼☻♅ꜗ ₉│⁸AI╩ ⇔√☺▼☻♅ꜗ▪ⱪꜞ◔כ◦ꜛfi ╩

╩◘ⱳ⁹∆╕⇔♩כ ⅜ ↄ ─ ™ AI▪ⱪꜞ ╩ QE─ 3≈─ ⅜◘ⱳ⁸⇔♩כAI─

≢ ≢╙ AI▪ⱪꜞ ╩∆╢↓≤⅜≢⅝╕∆⁹ 

 

₈3D☺▼☻♅ꜗ ₉─ ⌂ │ ─≤⅔╡≢∆⁹ 

 

◓fi▫♦כ◖꜠ ¶  

☿fi◘ ≢ AI⌐ ⅎ↕∑√™☺▼☻♅ꜗ╩ ⌐ ─♃כ♦ꜗ♅☻▼☺⁸≢↑∞℮ ⅜

≢∆⁹ ♩☻ꜞ│♃כ♦√⇔ ↕╣⁸ ─♃כ♦√⇔ ╛⁸▬fiⱳכ♩ ╙◘ⱳכ♩⇔≡

™╕∆⁹ 

 

¶ AI  

AI ╩ ∆╢ ♃כ♦)  ─AIה ─┼☻כ♁Cה ) │⁸☺▼☻♅ꜗ⌐ ⌂ ╩

QE⅜ ≢ ™╕∆⁹ 

 

¶ ⸗♬♃ꜞfi◓ & ♅ꜙכ♬fi◓  

⇔√ AI─ ─ ╩◓fi♬כꜙ♅⁸≥ ≢ ⅎ╕∆⁹╙⇔ ⇔ↄ ↕╣⌂™☺▼☻♅ꜗ

⅜№∫√ │⁸∕─ ╩ ⌐ ┼♃כ♦ ⇔ AI┼─ⱨ▫כ♪Ᵽ♇◒⅜ ≢∆⁹↓╣⌐╟╡

AI◄fi☺fi─ ╩fiꜛ◦כ꜠♥▬ ⌐╕╦∆↓≤⅜≢⅝╕∆⁹ 
 

 

 1-1 QE for Capacitive Touch ─ ⌂  

  

Recording

function

AI model generation

function

Monitoring

function

C
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1.2  

QE for Capacitive Touch ─ 3D☺▼☻♅ꜗ ─ │  1-1≤  1-2─≤⅔╡≢∆⁹ 

▪ⱪꜞ◔כ◦ꜛfiⱡכ♩ ─ │⁸ ♦Ᵽ▬☻╩ RA2L1≤⇔⁸e2 studio + J-Link≢ ⇔≡™╕

∆⁹QE for Capacitive Touch≢ 3D☺▼☻♅ꜗ ╩ ℮ │⁸♦Ᵽ▬☻╛ IDE⌐ ⇔╕∑╪⁹ ▪ⱪ

─ⱶכ◊⁸RX/RA/RL78ⱨ□Ⱶꜞ Renesas SynergyГⱪꜝ♇♩ⱨ│♩כfiⱡꜛ◦כ◔ꜞ ♃♇♅ IP

─♦Ᵽ▬☻⌐ ∆╢↓≤⅜≢⅝╕∆⁹ 

▪ⱪꜞ◔כ◦ꜛfiⱡכ♩≢ ∆╢ⱪ꜡☺▼◒♩│⁸₈test₉≤™℮ⱪ꜡☺▼◒♩ ╩ ⇔≡™╕

∆⁹ 

 1-1  

  

 (IDE) e2 studio Ᵽכ☺ꜛfi 2021-10  

Flexible Software Package (FSP) v3.5.0  

fi GNU Arm Embedded Toolchain: 10.3-2021.10כ▼♅ꜟכ♠  

(GNU ARM Embedded 10.3.1.20210824) 

QE QE for Capacitive Touch V3.1.0  

e-AI ♁ꜞꜙכ◦ꜛfi e-AI Translator V2.1.0  

Ⱳכ♪ RA2L1 CAP Touch CPU Board - RTK0EG0018C01001BJ 

☿fi◘ 3D Gesture Electrode Board - RTK0EG0023B01002BJ 

◄Ⱶꜙ꜠כ♃ Segger J-Link 

E2◄Ⱶꜙ꜠כ♃β 

E2◄Ⱶꜙ꜠כ♃ Liteβ 

β ◖Ⱡ◒♃ ⅜ ⌂╢√╘ ╩ꜟⱩכ◔ ⇔≡ↄ∞↕™ 

RTE0T00020KCAC1000J E2 ◄Ⱶꜙ꜠כ♃  Ⱪꜟ(20-10 pins)כ◔☻כ▼fi♃ⱨ▬◙כꜚ

 

 

 1-2  

 

1.3  

¶ R01UH0853 RA2L1 ◓ꜟכⱪ ꜚכ◙כ☼ⱴ♬ꜙ▪ꜟ Ɫכ♪►▼▪  

¶ R12QS0040 RA2L1 ◓ꜟכⱪ Renesas Solution Starter Kit 

♃♇♅ ◦☻♥ⱶ ◒▬♇◒☻♃כ♩●▬♪ 
 

QE for Capacitive Touch─ │⁸ꜟⱠ◘☻─ ◘▬♩╩ ⇔≡ↄ∞↕™ 

¶ ♃♇♅☿fi◘ ◙כꜚ QE for Capacitive Touch ꜟכ♠ ↑ ◘▬♩ 

www.renesas.com/software-tool/qe-qe-for-capacitive-touch-support  

QE for Capacitive Touch
with e-AI

RA2L1 CAP Touch CPU Board

3D Gesture Electrode Board

PC

Power supply

Emulator

http://www.renesas.com/software-tool/qe-qe-for-capacitive-touch-support
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2.  

QE for Capacitive Touch ≢ 3D☺▼☻♅ꜗ ╩ ℮√╘⌐ ⌂ │ ─≤⅔╡≢∆⁹ 

¶ e2 studio╩▬fi☻♩כꜟ 

¶ e2 studio⌐ ╩ꜟכ♠─  

½ ◖fiⱨ▫◓꜠כ◦ꜛfi♠כꜟ 

 fiכ▼♅ꜟכ♠ ½

½ QE for Capacitive Touch 

½ e-AI ♁ꜞꜙכ◦ꜛfi (ꜝ▬☿fi☻─ ⌂ ⅜ ) 

¶ Ⱳכ♪⌐  
 

≢│⁸QE for Capacitive Touch─▬fi☻♩⁸≥ꜟכⱲכ♪ ⌐≈™≡ ⇔╕∆⁹e-AI♁ꜞꜙכ

◦ꜛfi─ │⁸ⱪ꜡☺▼◒♩─ ⅜ ⌂√╘ 4.3.1 ≢ ⇔╕∆⁹ 

 

2.1 QE for Capacitive Touch─▬fi☻♩כꜟ 

e2 studio─ Renesas Software Installer⅛╠ QE╩▬fi☻♩כꜟ∆╢ ╩ ⇔╕∆⁹ 

e2 studio ─ⱷ♬ꜙכ⅛╠ Renesas Software Installer╩ ⇔╕∆⁹Renesas Software Installer ─►▫

fi♪►⅜ ↕╣√╠⁸Renesas QE ╩ ⇔₈ ┼₉╩◒ꜞ♇◒⇔╕∆⁹ 

 

 2-1 Renesas Software Installer 

 

Install Extensions ⅜ ↕╣√╠⁸QE for Capacitive Touch ⌐♅▼♇◒╩ ╣⁸₈ ₉╩◒ꜞ♇◒⇔

╕∆⁹ 

 

 2-2 Install Extensions 

  

(v3.1.0)
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▬fi☻♩כꜟ⇔√™ ─ Renesas QE for Capacitive Touch ⌐♅▼♇◒╩ ╣⁸₈ ┼₉╩◒ꜞ♇◒⇔

╕∆⁹ 

 

 2-3 QE ▬fi☻♩כꜟ 

 

─►▫fi♪►⅜ ↕╣√ │⁸ ⌐ꜟכ♠╢∆ ∆╢≤⁸▬fi☻♩כꜟ⅜ ↕╣╕∆⁹ 

 

─ꜟכ♠ 2-4   
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2.2 Ⱳכ♪  

≢│⁸PC ≤ Ⱳכ♪─ ≤⁸ ⌐≈™≡ ⇔╕∆⁹ │ AC▪♄ⱪ♃╕√│

USB⅛╠ ∆╢↓≤⅜≢⅝╕∆⁹PC≤ Ⱳכ♪─ ⌐│◄Ⱶꜙ꜠כ♃╩ ⇔╕∆⁹ 

 

¶ ╩ USB⅛╠ ∆╢ ─ ╩  2-5⌐ ⇔╕∆⁹ 

½ J1  ◄Ⱶꜙ꜠כ♃╩  

½ JP2  2-3◦ꜛכ♩ 

½ CN1, CN2 ☿fi◘╩  

½ CN5  USB≢ ╩  
 

 

 2-5 ╩ USB⅛╠ ∆╢ ─  

 

¶ ╩ AC▪♄ⱪ♃⅛╠ ∆╢ ─ ╩  2-6⌐ ⇔╕∆⁹ 

½ J1  ◄Ⱶꜙ꜠כ♃╩  

½ JP2  1-2◦ꜛכ♩ 

½ CN1, CN2 ☿fi◘╩  

½ CN3  AC▪♄ⱪ♃≢ ╩  
 

 

 2-6 ╩ AC▪♄ⱪ♃⅛╠ ∆╢ ─   

PC

CN1

CN2

Power supply

C
N

5
J
1

JP2

PC

CN1

CN2

Power supply

C
N

3
J
1

JP2
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3. ☺▼☻♅ꜗ  

QE for Capacitive Touch ─꞉כ◒ⱨ꜡כ⌐ ∫≡ ∆╢↓≤≢⁸AI ╩ ⇔√ 3D ☺▼☻♅ꜗ ⅜

≢∆⁹ ╩  3-1⌐ ⇔╕∆⁹ ─ │⁸ ⌐ꜞfi◒↕╣≡™╕∆⁹ ╩◒ꜞ♇

◒⇔≡ ™ ╩ ⇔≡ↄ∞↕™⁹ 

 

 3-1 ☺▼☻♅ꜗ  

 

 3-1 QE for Capacitive Touch─ ≤  

   

 ⱪ꜡☺▼◒♩─  ⱪ꜡☺▼◒♩╩ ⇔ ⱪ꜡☺▼◒♩⌐  4.1.2 

─  3D☺▼☻♅ꜗ▬fi♃ⱨ▼כ☻╩  4.1.3 

-♃♇♅▬fi♃ⱨ▼כ☻─  ☿fi◘ ⌐№╦∑ ╩  4.1.3.1 

 ─  ☿fi◘─ ─  4.2.1 

─  ⌐ ∆╢C♁כ☻ⱨ□▬ꜟ╩  4.2.2 

☺▼☻♅ꜗ

 

☺▼☻♅ꜗ ─  e-AI♁ꜞꜙכ◦ꜛfi⌂≥─  4.3.1 

─  ─☺▼☻♅ꜗ╩  4.3.2 

☺▼☻♅ꜗ─  ☿fi◘ ≢─☺▼☻♅ꜗ╩  4.3.3 

☺▼☻♅ꜗ─  ⇔√☺▼☻♅ꜗ╩ AI≢  4.3.4 

─  ⌐ ∆╢C♁כ☻ⱨ□▬ꜟ╩  4.3.5 

 ─  ⌐ ∆╢C♁כ☻ⱨ□▬ꜟ╩  4.4.1 

-☺▼☻♅ꜗⱷ▬fi ─ ┘ ⇔ ↕╣√ ─ ┘ ╩♪כ◖⇔  4.4.1.1 

 ♦Ᵽ♇◓─  ⇔√ⱪ꜡◓ꜝⱶ─ ╩  4.5.1 

⸗♬♃ꜞfi◓─  ⸗♬♃ꜞfi◓ ─ ∟ → 4.5.2 

-☺▼☻♅ꜗ  ☺▼☻♅ꜗ ─⸗♬♃ꜞfi◓ 4.5.2.1 

- ☺▼☻♅ꜗ─ ─♃כ♦ꜗ♅☻▼☺   4.5.2.2 

 
  

Introduction
AI model generation

function

Monitoring

function

Recording

function
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4. ☺▼☻♅ꜗ  

≢│⁸ ─≤⅔╡ 2 ─☺▼☻♅ꜗ╩ ∆╢ⱪ꜡◓ꜝⱶ─ ╩ ⇔╕∆⁹QE for 

Capacitive Touch ─ ⌐ ∫≡ ⇔╕∆⁹ 

 

 4-1 ☺▼☻♅ꜗ  

 

4.1  

4.1.1 QE for Capacitive Touch ╩  

─≤⅔╡ e2 studio─ⱷ♬ꜙכ⅛╠ CapTouchⱷ▬fi(QE) ╩ ⇔⁸QE for Capacitive Touch─

CapTouchⱷ▬fi►▫fi♪►╩ ⇔╕∆⁹↓─ ≢│₈☺▼☻♅ꜗ ₉─ │ ↕╣╕∑╪⁹ 

 

 4-2 Cap Touchⱷ▬fi─   

Gesture1: Up Gesture2: Tap
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4.1.2 ⱪ꜡☺▼◒♩─  

e2 studio ≢ ⱪ꜡☺▼◒♩╩ ⇔⁸ ─≤⅔╡ⱪ꜡☺▼◒♩╩ ⇔╕∆⁹ 

 

 4-3 ⱪ꜡☺▼◒♩─  

4.1.2.1 ⱪ꜡☺▼◒♩─  

≢│⁸RA2L1─ⱪ꜡☺▼◒♩╩ ⌐ ∆╢ ─ ╩  4-4  4-8≢ ⇔╕∆⁹ 

 

 4-4 ⱪ꜡☺▼◒♩   
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 4-5 ⱪ꜡☺▼◒♩─   
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BSP─ⱥכⱪ◘▬☼╩ ⇔╕∆⁹ 

 

 4-6 ⱥכⱪ◘▬☼─  

3D☺▼☻♅ꜗ ╩ ℮√╘⌐ TouchⱵ♪ꜟ►▼▪╩ ⇔╕∆⁹ 

 

 4-7 Touch─  

FSP≢◖כ♪╩ ⇔╕∆⁹ 

 

─♪כ◖ 4-8    
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4.1.3 ─  

─≤⅔╡₈♃♇♅▬fi♃ⱨ▼כ☻ ─ ₉╩◒ꜞ♇◒⇔≡⁸♃♇♅▬fi♃ⱨ▼כ☻ ─

►▫fi♪►╩ ⇔╕∆⁹♃♇♅▬fi♃ⱨ▼כ☻ ⌐ 3D☺▼☻♅ꜗ I/F╩ ⇔ ⅎ╢≤⁸CapTouch

ⱷ▬fi►▫fi♪►⌐₈☺▼☻♅ꜗ ₉─ ⅜ ↕╣╕∆⁹ 

 

 4-9 ♃♇♅▬fi♃ⱨ▼כ☻ ─  

  

♃♇♅▬fi♃ⱨ▼כ☻ ⌐3D☺▼☻♅ꜗI/F ╩ ⇔ ⅎ╢≤
☺▼☻♅ꜗ ⅜ ↕╣╢
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♃♇♅▬fi♃ⱨ▼כ☻ ─ ►▫fi♪►⅜ ↕╣√╠⁸ ─ ≢ 3D☺▼☻♅ꜗ I/F╩ ⇔

╕∆⁹ 

¶ ─₈ ₉╩  - (1) 

¶ ₈3D☺▼☻♅ꜗ(AI)₉╩◒ꜞ♇◒ ï (2) 

¶ 3D☺▼☻♅ꜗ I/F╩  ï (3) 

¶ ₈3D☺▼☻♅ꜗ(AI)₉╩ ◒ꜞ♇◒⇔⁸ ╩♪כ⸗  ï (4) 

¶ ⇔√ 3D☺▼☻♅ꜗ I/F╩◒ꜞ♇◒ ï (5) 

¶ ₈♃♇♅ I/F─ ₉╩◒ꜞ♇◒⇔≡⁸♃♇♅▬fi♃ⱨ▼כ☻─ ►▫fi♪►╩  ï (6) 
 

 

 4-10 3D☺▼☻♅ꜗ I/F─  

  

(3) (5) D☺▼☻♅ꜗI/F╩

(1)

(2) (4)

(6)
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4.1.3.1 ♃♇♅▬fi♃ⱨ▼כ☻─  

♃♇♅▬fi♃ⱨ▼כ☻─ ►▫fi♪►⅜ ↕╣√╠⁸ ─ ≢☿fi◘─ ╩ ⇔╕∆⁹♃♇

♅▬fi♃ⱨ▼כ☻─ ⅜ ⇔ↄ ╦╣╢≤⁸ I/F⅜ ⌐⌂╡╕∆⁹ 

☿fi◘─ │⁸ ∆╢☿fi◘Ⱳכ♪─ ⌐№╦∑≡ ∆╢ ⅜№╡╕∆⁹ 

¶ ♃♇♅☿fi◘ ╩₈4₉⌐  ï (1) 

¶ ♃♇♅☿fi◘ ⌐⁸TS02, TS08, TS09, TS10╩  ï (2) 

¶ ♃♇♅☿fi◘ ╩₈1₉⌐  ï (3) 

¶ ♃♇♅☿fi◘ ⌐⁸TS18╩  ï (4) 

¶ ₈3D☺▼☻♅ꜗⱲ♃fi( )─ ₉╩◒ꜞ♇◒ ï (5) 

¶ Ⱳ♃fi─ ╩  ï (6) Ί  
 

 

 4-11 ♃♇♅▬fi♃ⱨ▼כ☻─  

 

 4-12 ♃♇♅▬fi♃ⱨ▼כ☻─ ⌐   
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4.2  

☿fi◘─ ⌐│ PC≤ Ⱳכ♪─ ⅜ ≢∆⁹ ⌐≈™≡│ 2.2 ╩ ⇔≡ↄ

∞↕™⁹ 

¶ ─  

½ Ⱳכ♪│ ⌂≥─ ⌐ ™≡ↄ∞↕™ 

½ ⌂≥─ ⌐ ↄ≤ ⇔ↄ ≢⅝╕∑╪ 

½ ⅜№╢╕≢☿fi◘─ ⌐ ╩⅛↨↕⌂™≢ↄ∞↕™ 
 

4.2.1 ─  

─ ≢ ╩ ™╕∆⁹ ─ ⅜ ⌐ ⅝™ │⁸4.1.3.1 ≢ ∫√☿

fi◘ ─ ⅜ ⇔ↄ⌂™ ⅜№╡╕∆⁹ 

¶ ₈ ╩ ∆╢₉╩◒ꜞ♇◒ 

¶  4-14─ⱷ♇☿כ☺⅜ ↕╣√╠ ↕╣√☿fi◘─ ⌐  ◒♇ꜞ◒╩כ◐╠⅜⌂⇔↨⅛╩

¶  4-15─ⱷ♇☿כ☺⅜ ↕╣√╠₈ ─ ₉╩◒ꜞ♇◒ 
 

 

 4-13 ─  

 

 4-14  

 

 4-15   
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4.2.2 ─  

─≤⅔╡₈ⱨ□▬ꜟ╩ ∆╢₉╩◒ꜞ♇◒⇔≡⁸ ─ C♁כ☻ⱨ□▬ꜟ╩ ⇔╕∆⁹

≢ ⇔√ⱨ□▬ꜟ│ qe_genⱨ◊ꜟ♄⌐ ↕╣⁸ ─ ≢ ⇔╕∆⁹ 

QE for Capacitive Touch⅜ ∆╢ C♁כ☻ⱨ□▬ꜟ⌐≈™≡│⁸5 ╩ ⇔≡ↄ∞↕™⁹ 

 

 4-16 ─ⱨ□▬ꜟ  
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4.3 ☺▼☻♅ꜗ  

4.3.1 ☺▼☻♅ꜗ ─  

☺▼☻♅ꜗ ⅜ ⁸╕√│ꜝ▬☿fi☻─ ⅜ ⌂ ⅜◒כⱴכꜝ◄│ ↕╣╕∆⁹ 

─≤⅔╡₈☺▼☻♅ꜗ ╩ ∆╢₉╩◒ꜞ♇◒⇔≡⁸☺▼☻♅ꜗ ╩ ⇔╕∆⁹☺▼☻♅ꜗ

─ │ ⅎ┌⁸ │ ⌐ e-AIꜝ▬☿fi☻╩ ∆╢∞↑≢∆⁹ 

 

 4-17 ☺▼☻♅ꜗ ─  

 

 4-18 ☺▼☻♅ꜗ ─♄►fi꜡כ♪ 

  

(C) (H)
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☺▼☻♅ꜗ ─ ⅜ ∆╢≤⁸ ─ꜟכ♠√⇔ ⅜ ↕╣╕∆⁹ 

 

─ꜟכ♠ 4-19   

 

4.3.1.1 e-AI ꜝ▬☿fi☻ⱨ□▬ꜟ─  

e-AI ꜝ▬☿fi☻│ ⌂ ⅜ ≢∆⁹ꜟⱠ◘☻─ Web◘▬♩⅛╠⁸₈QE for Capacitive Touch 

 e-AI ♩ꜝfi☻꜠כ♃ ꜝ▬☿fi☻ ₉─ꜝ▬☿fi☻ⱨ□▬ꜟ╩ ⇔≡ↄ∞↕™⁹ꜝ▬☿fi☻

ⱨ□▬ꜟ│⁸◘ⱳכ♩ⱨ◊ꜟ♄ ♄►fi꜡כ♪◄ꜞ▪─ ─ ⌐ ™≡ↄ∞↕™⁹ 

<◘ⱳכ♩ⱨ◊ꜟ♄─♄►fi꜡כ♪◄ꜞ▪>¥QE¥AI_Package1¥Tools¥eAITranslator_<version> ¥bin 

 

◘ⱳכ♩ⱨ◊ꜟ♄╩ ⅛╠ ⇔≡™⌂™ │⁸ ─ ⌐ ™≡ↄ∞↕™⁹ 

C:¥Users¥<user>¥.eclipse¥com.renesas.platform_download¥QE¥AI_Package1¥Tools¥eAITranslator_<ve
rsion> ¥bin 

 

◘ⱳכ♩ⱨ◊ꜟ♄─♄►fi꜡כ♪◄ꜞ▪─ │⁸  4-20─≤⅔╡ e2 studio─Ⱬꜟⱪ⅛╠₈Support 

Folders₉─₈e2 studio download area₉≢ ∆╢↓≤⅜≢⅝╕∆⁹◘ⱳכ♩ⱨ◊ꜟ♄│⁸  4-21─≤⅔

╡ ∆╢↓≤╙ ≢∆⁹ 
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 4-20 ◘ⱳכ♩ⱨ◊ꜟ♄─♄►fi꜡כ♪◄ꜞ▪ 

  

ḱ
ḱ
ḱ
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 4-21 ◘ⱳכ♩ⱨ◊ꜟ♄─  

  

/ xxxx
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4.3.2 ─  

─ ≢⁸☺▼☻♅ꜗ ╩ ⇔╕∆⁹ ≢ 4 ─☺▼☻♅ꜗ⅜ ↕╣≡™╢√╘⁸

⌂☺▼☻♅ꜗ╩ ⇔⁸☺▼☻♅ꜗ ⅛╠ ⌂☺▼☻♅ꜗ╩ ⇔╕∆⁹ 

¶ ₈☺▼☻♅ꜗ ─ ₉╩ ⇔≡⁸☺▼☻♅ꜗ ─ ►▫fi♪►╩  

¶ ☺▼☻♅ꜗ ─℮∟ ⇔⌂™☺▼☻♅ꜗ⌐♅▼♇◒╩ ╣₈ >>₉╩◒ꜞ♇◒ 

¶ ☺▼☻♅ꜗ ─℮∟ ∆╢☺▼☻♅ꜗ⌐♅▼♇◒╩ ╣₈<< ₉╩◒ꜞ♇◒ 

 

 

 4-22 ☺▼☻♅ꜗ ─  

 

 4-23 ☺▼☻♅ꜗ─ ≤  
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4.3.3 ☺▼☻♅ꜗ─  

─ ≢⁸☿fi◘─ ≢ ∫√☺▼☻♅ꜗ╩ ⇔╕∆⁹1 ─☺▼☻♅ꜗ⌐ ⇔⁸50 ─

─♃כ♦ꜗ♅☻▼☺ ⅜ ≢∆⁹ ─ ╩ ⅎ√╡⁸ ≤ ≢ ⇔√╡∆╢≤⁸☺▼☻♅ꜗ─

⅜ ⅜╡╕∆⁹ 

¶ ₈☺▼☻♅ꜗ╩ ∆╢₉╩◒ꜞ♇◒⇔⁸☺▼☻♅ꜗ ─►▫fi♪►╩  

¶ ₈ ₉╩ ⇔₈☺▼☻♅ꜗ ─ ╩ ≢ ∆╢₉⌐♅▼♇◒╩ ╣╢ Ί  

¶ ☺▼☻♅ꜗ ⅛╠⁸ ⇔√™☺▼☻♅ꜗ ╩ ≈  

¶ ₈☺▼☻♅ꜗ ╩ ∆╢₉╩◒ꜞ♇◒⇔≡⁸☺▼☻♅ꜗ ►▫fi♪►╩  

¶ ☿fi◘─ ≢☺▼☻♅ꜗ╩ ℮ 
 

 

 4-24 ☺▼☻♅ꜗ╩  

 

 4-25 ☺▼☻♅ꜗ╩  
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☺▼☻♅ꜗ╩ ∆╢≤ REC⅜ ↄ⌂╡⁸ ╩♃כ♦ꜗ♅☻▼☺√⇔ ⇔╕∆⁹ 

 

 4-26 ☺▼☻♅ꜗ╩  

 

☺▼☻♅ꜗ─ ╩ ∆╢≤⁸ ─♃כ♦ꜗ♅☻▼☺√⇔ ⅜ ↕╣╕∆⁹ │♃כ♦⌂

♅▼♇◒╩ ╣≡ ∆╢↓≤⅜≢⅝╕∆⁹ 

♃כ♦ꜗ♅☻▼☺√⇔ ╩ CSVⱨ□▬ꜟ ≢◄◒☻ⱳ⁹∆╕⅝≢⅜≥↓╢∆♩כ ─ ⅜

╩♃כ♦ꜗ♅☻▼☺√⇔ ╡ ╪∞╡⁸ ─ⱪ꜡☺▼◒♩≢ ╩♃כ♦ꜗ♅☻▼☺√⇔ ╡ ╗↓≤╙

≢⅝╕∆⁹ 

 

♃כ♦ꜗ♅☻▼☺ 4-27    
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₈☺▼☻♅ꜗ╩ ∆╢₉╩◒ꜞ♇◒⇔√ ⌐  4-28─►▫fi♪►⅜ ↕╣╢ ⅜№╡╕∆⁹ ⸗

─◒♇꜡◒ꜟכꜙ☺ │⁸  4-29─≤⅔╡ FSP Configuration ≢ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

 4-28 ◒꜡♇◒ ─  

 

 4-29 ◒꜡♇◒ ─  

 

4.3.3.1 ☿fi◘  

REC⅜ ↄ⌂╠⌂™ │⁸ ╩⅛↨∆ ↕⅜ ≢│⌂™ ⅜№╡╕∆⁹₈☿fi◘ ₉⌐

♅▼♇◒╩ ╣╢≤⁸ ─ ↕╩ ⅎ⌂⅜╠ ╩ ∆╢↓≤⅜≢⅝╕∆⁹☿fi◘⌐ ╩ ≠↑≡ REC

⅜ ↄ⌂∫√ ↕⅜⁸☺▼☻♅ꜗ╩ ≢⅝╢ ↕≢∆⁹ ↕─ ⅜ ╦∫√╠⁸₈ ₉╩◒ꜞ♇◒⇔

≡ↄ∞↕™⁹ 

 

 4-30 ☿fi◘   
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4.3.4 ☺▼☻♅ꜗ─  

─ ≢⁸ ⇔√☺▼☻♅ꜗ─ AI ╩ ™╕∆⁹AI ─ ⁸ ⅜ 90%╩ ⅎ╢↓≤⅜

≢∆⁹ ╩♃כ♦ ╛⇔√╡⁸ ╩♃כ♦ ∆╢↓≤≢ AI ─ ╩ ╘╢↓≤⅜≢⅝╕∆⁹

⅜ 90%╩ ⅎ⌂™ │⁸ ╩♃כ♦ꜗ♅☻▼☺√⇔ ⇔≡ↄ∞↕™⁹ 

¶ ₈AI ╩ ∆╢₉╩◒ꜞ♇◒⇔≡⁸☺▼☻♅ꜗ─ ►▫fi♪►╩  

¶ AI ─ ╩ ℮ │⁸₈ ₉╩◒ꜞ♇◒β Ί  

¶ ₈ ₉╩◒ꜞ♇◒ 
 
β ⁸AI│☼▬◘◒כⱠ♇♩꞉ꜟꜝכꜙ♬ ⌐ ⌂ⱷ⸗ꜞ◘▬☼⌐ ⇔╕∆⁹RL78─ ♦Ᵽ▬☻

≢│ ROM/RAM◘▬☼─ ]─☼▬◘◒כⱠ♇♩꞉ꜟꜝכꜙ♬╡╟⌐ ]─╖⅜ ≢∆⁹ 

 

 4-31 AI ─  

 

 4-32 AI   
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AI ⅜ ∆╢≤⁸ ─ ⅜◓ꜝⱨ≢ ↕╣╕∆⁹ ⅜ 90%╩ ⅎ≡™⌂™ │⁸ ⇔

╩♃כ♦ꜗ♅☻▼☺√ ⇔⁸ AI ╩ ⇔≡ↄ∞↕™⁹ 

 

 4-33 AI  
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4.3.5 ─  

─≤⅔╡₈C♁כ☻╩ ∆╢₉╩◒ꜞ♇◒⇔≡⁸AI ╩ C♁כ☻ⱨ□▬ꜟ⌐ ⇔╕∆⁹

≢ ⇔√ⱨ□▬ꜟ│ qe_genⱨ◊ꜟ♄⌐ ↕╣⁸ ─ ≢ ⇔╕∆⁹ 

QE for Capacitive Touch⅜ ∆╢ C♁כ☻ⱨ□▬ꜟ⌐≈™≡│⁸5 ╩ ⇔≡ↄ∞↕™⁹ 

 

 4-34 AI ─ C♁כ☻  

 

ꜟⱠ◘☻ ◖fiⱤ▬ꜝ─ CC-RX⁸CC-RL╩ ∆╢ ⁸ ─╟℮⌂◖fiⱤ▬ꜝ ─ ⅜ ≤

⌂╢ ⅜№╡╕∆⁹CC-RX─◖fiⱤ▬ꜝ ╩  4-35⌐⁸CC-RL─◖fiⱤ▬ꜝ ╩  4-36⌐

⇔╕∆⁹ 

 

¶ ꜝ▬Ⱪꜝꜞ ─  

◖fiⱤ▬ꜝ─♦ⱨ◊ꜟ♩ ≢ ꜝ▬Ⱪꜝꜞ math.h⅜ ⌐⌂∫≡™⌂™√╘⁸ⱦꜟ♪◄ꜝכ≤⌂╢

↓≤⅜№╡╕∆⁹↓─╟℮⌂ │◖fiⱤ▬ꜝ─ ꜝ▬Ⱪꜝꜞ ≢ math.h╩ ⌐⇔≡ↄ∞↕™⁹ 
 
¶ C99○ⱪ◦ꜛfi┼─  

◖fiⱤ▬ꜝ─♦ⱨ◊ꜟ♩ ⅜ C89╛ C90≤⌂∫≡™╢√╘⁸ⱦꜟ♪◄ꜝ⁹∆╕╡№⅜≥↓╢⌂≥כ↓

─╟℮⌂ │ C99┼ ╩ ⇔≡ↄ∞↕™⁹ 
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 4-35 CC-RX◖fiⱤ▬ꜝ─  
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 4-36 CC-RL◖fiⱤ▬ꜝ─  
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4.4  

QE for Capacitive Touch ⅜ ⇔√ C♁כ◖☻כ♪╩ⱪ꜡☺▼◒♩⌐ ╖ ╖╕∆⁹ 

 

4.4.1 ─  

─≤⅔╡₈ ╩ ∆╢₉≤₈ⱨ□▬ꜟ⌐ ₉╩◒ꜞ♇◒⇔≡⁸☺▼☻♅ꜗ ─ⱷ▬fi ╩ C

⌐ꜟ▬□ⱨ☻כ♁ ⇔╕∆⁹ ≢ ⇔√ⱨ□▬ꜟ│⁸qe_genⱨ◊ꜟ♄⌐ ↕╣╕∆⁹ 

QE for Capacitive Touch⅜ ∆╢ C♁כ☻ⱨ□▬ꜟ⌐≈™≡│⁸5 ╩ ⇔≡ↄ∞↕™⁹ 

 

 4-37 ─ⱨ□▬ꜟ  
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4.4.1.1 ☺▼☻♅ꜗⱷ▬fi ─ ┘ ⇔ 

─ ≢⁸QE for Capacitive Touch⅜ ⇔√☺▼☻♅ꜗ ⱷ▬fi ─ ┘ ⇔╩ C♁כ☻

ⱨ□▬ꜟ⌐ ⇔╕∆⁹ 

¶ ⱪ꜡☺▼◒♩─ srcⱨ◊ꜟ♄⌐№╢ hal_entry.cⱨ□▬ꜟ╩ ↄ 

¶ hal_entry.cⱨ□▬ꜟ ─ hal_entry() ⌐⁸qe_touch_main() ─ ┘ ⇔╩  

¶ ⱪ꜡☺▼◒♩╩ⱦꜟ♪ 
 

 

 4-38 QE ─ ┘ ⇔ 

 

 4-39 ⱪ꜡☺▼◒♩╩ⱦꜟ♪ 

  

extern void qe_touch_main (void);

/**********************************************************************************************
* main() is generated by the RA Configuration editor and is used to generate threads if an RTOS is used.  This function
* is called by main() when no RTOS is used.
**********************************************************************************************/

void hal_entry (void)
{

/* TODO: add your own code here */

qe_touch_main ();

#if BSP_TZ_SECURE_BUILD
/* Enter non -secure code */
R_BSP_NonSecureEnter ();

# endif
}

test

.settings

Debug

qe_gen QE generate C source files are stored here

QE-Touch

ra

ra_cfg

ra_gen

script

src hal_entry.c

ⱪ꜡☺▼◒♩╩ⱦꜟ♪
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4.5  

4.5.1 ♦Ᵽ♇◓─  

─ ≢ ⇔√ⱪ꜡◓ꜝⱶ─♦Ᵽ♇◓╩ ⇔╕∆⁹ 

¶ ♦Ᵽ♇◓╩  ï (1) 

¶ ⱪ꜡◓ꜝⱶ╩  ï (2) 
 

 

 4-40 ♦Ᵽ♇◓≤ⱪ꜡◓ꜝⱶ─  

 

4.5.2 ⸗♬♃ꜞfi◓─  

─ ≢⸗♬♃ꜞfi◓─√╘─ⱦꜙכ╩ ⇔╕∆⁹ 

¶ CapTouchⱷ▬fi╩  ï (1) 

¶ ₈ⱦꜙכ╩ ↄ₉╩◒ꜞ♇◒⇔≡⁸Cap Touch☻♥כꜗ♅ה☻♃כ♩►▫fi♪►╩  
 

 

 4-41 CapTouchⱷ▬fi╩  

 

 4-42 ⸗♬♃ꜞfi◓   

(1) ♦Ᵽ♇◓╩ ∆╢ (2)ⱪ꜡◓ꜝⱶ╩ ∆╢

(1)
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4.5.2.1 ☺▼☻♅ꜗ  

─ ≢☺▼☻♅ꜗ ╩⸗♬♃ꜞfi◓⇔╕∆⁹ 

¶ ♃♇♅ I/F⅛╠ ─ I/F╩ ⇔≡⁸Cap Touch☺▼☻♅ꜗה⸗♬♃►▫fi♪►╩  ï (1) 

¶ ⸗♬♃ꜞfi◓╩  ï (2) 

¶ ☿fi◘─ ≢☺▼☻♅ꜗ╩ ℮ 

¶ ⇔√☺▼☻♅ꜗ⅜ ↕╣╢ 
 

 

 4-43 ⸗♬♃ꜞfi◓╩  

 

 4-44 ☺▼☻♅ꜗ  
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4.5.2.2 ☺▼☻♅ꜗ─  

≥⅔╡ ≢⅝⌂⅛∫√ │⁸ ╩♃כ♦ꜗ♅☻▼☺√⇔ ∆╢↓≤⅜≢⅝╕∆⁹

⁸4.3.3│♃כ♦ꜗ♅☻▼☺√⇔ ♃כ♦ꜗ♅☻▼☺─ ⌐ ↕╣╕∆⁹ ⸗♬♃ꜞfi◓╩ ℮

√╘⌐│⁸4.3.4 ⅛╠╛╡ ⇔≡ↄ∞↕™⁹ 

 

─ ≢ ⇔√☺▼☻♅ꜗ╩ ∆╢↓≤⅜≢⅝╕∆⁹ 

¶ ⸗♬♃ꜞfi◓╩  ï (1) 

¶ ⅛╠ ⇔√☺▼☻♅ꜗ╩  ï (2) 

¶ ⇔√™☺▼☻♅ꜗ ╩  ï (3) 

¶ ₈ ⌐♃כ♦ꜗ♅☻▼☺─ꜗ♅☻▼☺√⇔ ₉╩◒ꜞ♇◒ ï (4) 

¶ ♦Ᵽ♇◓╩ ⇔⁸4.3.4 ⅛╠╛╡ ∆ ï (5) 
 

 

 4-45 ☺▼☻♅ꜗ─  

 

 4-46 ♦Ᵽ♇◓╩  

  

(5) ♦Ᵽ♇◓╩
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4.5.2.3 Ɽꜝⱷכ♃  

CapTouch☺▼☻♅ꜗה⸗♬♃►▫fi♪►≢☺▼☻♅ꜗ ╩⸗♬♃⇔⌂⅜╠⁸CapTouchⱤꜝⱷכ

♃ ►▫fi♪►≢ ─Ɽꜝⱷכ♃╩ ∆╢↓≤⅜≢⅝╕∆⁹CapTouchⱤꜝⱷכ♃ ►▫fi♪►

│⁸e2 studio─ⱷ♬ꜙכ⅛╠ CapTouchⱤꜝⱷכ♃ (QE) ╩ ⇔≡ ∆╢↓≤⅜≢⅝╕∆⁹ 

 

¶ ☺▼☻♅ꜗ ☺▼☻♅ꜗ ╩ ∆╢☿fi◘─  ï (1) 

¶ ☺▼☻♅ꜗ ⱨ꜠כⱶ◘▬☼ ☺▼☻♅ꜗ ╩ ℮ⱨ꜠כⱶ◘▬☼(◘fiⱪꜞfi◓ ) ï (2) 

¶ ∕─☺▼☻♅ꜗ⅜ ╦╣√≤ ∆╢  ï (3) 
 

 

 4-47 CapTouchⱤꜝⱷכ♃ ─  

 

 4-48 Ɽꜝⱷכ♃ 

  














