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1 │∂╘⌐ 

↓─Ⱳ⁸│♪כ ♃♇♅☿fi◘╩ ∆╢RX231─ Ⱳ⁹∆≢♪כ ⁸ⱪꜞfi♩

⁸♃♇♅ ⅔╟┘♁ⱨ♩►▼▪ ⌂≥╩●▬♪⇔⁸RX231╩ ⇔√▪ⱪꜞ◔

fiꜛ◦כ ╩ ⌐⇔⁸ ⌂ ╩ ⌐ⱪ꜡◓ꜝⱶ∆╢↓≤⅜≢⅝╢╟℮⌐●▬♪∆╢↓≤╩

≤⇔≡™╕∆⁹ 

↓─Ⱳכ♪╩ ⇔≡⁸ ꜞ⸗◖fi ⁸ ꜞ⸗◖fi ⁸MPU- 6050╩ ⇔√6

/☺ꜗ▬꜡ ☿fi◘⁸☻Ⱨכ◌ ⁸∕⇔≡UART⅔╟┘Ⱪꜟכ▲♩כ☻ ⌂≥╩ ∆╢↓≤

⅜≢⅝╕∆⁹╕√⁸ Ⱳכ♪≤ ⇔⁸↓╣╠╩ ∫≡ ♃♇♅☿fi◘╩ ∆╢ ╙

⇔╕∆⁹ 

↓─Ɫכ♪►▼▪ ●▬♪─ │ ♃♇♅☿fi◘Ⱳכ♪⌐ ∆╢ ⁸ ⅔╟┘

ⱪꜞfi♩ ⌐ ╟ↄ ∆╢↓≤⅜≢⅝╢╟℮⌐◘ⱳכ♩∆╢↓≤╩ ≤⇔≡™╕∆⁹ 

  



 

2 Ⱳכ♪─  

ⱴ▬◖fi:32ⱦ♇♩─RX231( R5F52315ADFM)  64Ⱨfi ╩  

54MHz ⁸88.56 DMIPS⁸USB2.0 Full speed╩◘ⱳכ♩  

USB PLL : ⅛╠─12MHz╩4 ⇔√48MHz╩USB ◒꜡♇◒≤⇔≡  

32.768kHz─◘Ⱪ◦☻♥ⱶ◒꜡♇◒  

◖Ⱡ◒♃ : ≥♃◒ⱡ─UNO─◖Ⱡכ▫♦ꜟ▪   

ꜞ⸗◖fi (TSOP4138) ························································ 1  

ꜞ⸗◖fi (ST- 3311- H ·······················································  1  

MPU- 6050 6 / ☺ꜗ▬꜡☿fi◘⸗☺ꜙכꜟ ─◖Ⱡ◒♃(J18)  ··························· 1  

☻Ⱨכ◌(PS1240P02CT3 )  ···························································· 1  

UART ─◖Ⱡ◒♃(ⱷ☻⁸Bluetooth ─ꜟכꜙ☺⸗ ─◖Ⱡ◒♃ ······················  1  

UART ─◖Ⱡ◒♃(○☻)  ···························································  1  

◖Ⱡ◒♃(Ᵽ♇♥ꜞכ (J13)  ⁸USB (J12)  ⁸▪♄ⱪ♃ (J7))  ···············  ∕╣∙╣1  

☺ꜗfiⱤ( (J10)  ⁸AVCC VCC (J11)  ⁸USBⱩכ⸗♩כ♪ (J3)  ⁸MPU- 60

50─AD0▪♪꜠☻ (J17))  ··················································· ∕╣∙╣1  

ꜞ☿♇♩ ☻▬♇♅(S1) ································································· 1  

Ⱪכ⸗♩כ♪ ☻▬♇♅(SW1) ························································· 1  

USB◖Ⱡ◒♃(J12)  ······································································ 1  

♃♇♅☻▬♇♅ ········································································ 5  

☻▬♇♅ ·········································································· 1  

♃♇♅☻▬♇♅ ◖Ⱡ◒♃(J22(6♅ꜗⱠꜟ)  ⁸J23(2♅ꜗⱠꜟ)  ⁸J24(2♅ꜗⱠꜟ)) Ν 

∕╣∙╣ ············································································ 1  

  



 

3 Ⱳכ♪─  

NS- RX231 ♃♇♅☿fi◘Ⱳ1 ···················································♪כ  

▪◒ꜞꜟ (90×68.5mm) ································································ 1  

Ⱳכ♪─  ········································································ 1  

☺ꜗfiⱤ ·············································································· 4  

  



 

4 ♃♇♅☿fi◘Ⱳכ♪⌐ ∆╢  

◖Ⱡ◒♃ ≤ Ⱨfi─ ⅜ ⌐ ═╠╣╢╟℮⌐Ⱨfi─ ╩ ⇔≡™╕∆⁹ 

 
─◦ꜟ◒  

 
⅛╠ √ ─  



 

 

─◦ꜟ◒  

4.1  ☺ꜗfiⱤ⌐ ∆╢  

J10 :  (1 :VCC ⁸2 :VCC_3.3V ⁸3 : Ᵽ♇♥ꜞכ ⁸4 :VCC_5V

)  

J11 :  AVCC VCC (1 :AVCC ⁸2 :VCC )  

J3 :  USBⱩכ⸗♩כ♪ (1 :VCC ⁸2 :P35 ⁸3 :GND )  

J17 :  MPU- 6050─AD0▪♪꜠☻ (1 :VCC ⁸2 :AD0 ⁸3 :GND )  

 

4.2  ◖Ⱡ◒♃⌐ ∆╢  

J1 :  JTAG ◖Ⱡ◒♃ 

(1 :R.F.U⁸2 :GND⁸3 :R.F.U⁸4 :R.F.U⁸5 :TXD⁸6 :R.F.U⁸7 :MD_FINED, 

8 :VDD⁸9 :R.F.U⁸10 :UB⁸11 :RXD⁸12 :GND⁸13 :RESn⁸14 :GND) 

J4 :  UNO◖Ⱡ◒♃(1 :AN000⁸2 :AN001⁸3 :AN002⁸4 :AN003⁸5 :AN004⁸6 :AN006) 

J5 :  UART(SCI1) ◖Ⱡ◒♃:(1 :VCC⁸2 :TXD1⁸3 :RXD1⁸4 :GND) 

J6 :  UNO◖Ⱡ◒♃ 

(1 :TXD1,2 :RXD1⁸3 :PE5⁸4 :PA6⁸5 :PA0⁸6 :PA1⁸7 :P03⁸8 :PB6) 

J7 :  ▪♄ⱪ♃(1 :VIN⁸2 :GND⁸3 :GND) 



 

J8 :  UNO◖Ⱡ◒♃(1 :PB7,2 :MTIOC0A⁸3 :SS12⁸4 :SMOSI12⁸5 :SMISO12⁸6 :SCK12⁸  7

:GND⁸8 :VREFH0⁸9 :SDA⁸10 :SCL) 

J12 :  USB◖Ⱡ◒♃:(1 :VBUS⁸2 :D-⁸3 :D+⁸4 :GND⁸5 :SHIELD) 

J13 :  Ᵽ♇♥ꜞכ :(1 :BAT+ ⁸2 :GND )  

J14 :  UNO◖Ⱡ◒♃ 

(1 :N.C⁸2 :VCC⁸3 :RESETn⁸4 :VCC_3.3V⁸5 :VCC⁸6 :GND⁸7 :GND⁸8 :VIN)  

J16 :  IR 1)ꜟכꜙ☺⸗ :PA3⁸2 :GND⁸3 :VCC) 

J18 :  MPU- ꜟכꜙ☺⸗6050  

     (1 :VCC_3.3V⁸2 :GND⁸3 :SCL⁸4 :SDA⁸5 :N.C. ⁸6 :N.C. ⁸7 :AD0⁸8 :P31) 

J19 :  UART(SCI1):(1 :TXD1⁸2 :RXD1⁸3 :GND⁸4 :VCC) 

J22 :  ♃♇♅☻▬♇♅ ◖Ⱡ◒♃(1 :TS15_e⁸2 :TS16_e⁸3 :TS22_e⁸4 :TS23_e⁸ 

5 :TS27_e⁸6 :TS30_e⁸7 :VCC⁸8 :GND) 

J23 :  ♃♇♅☻▬♇♅ ◖Ⱡ◒♃(1 :TS2_e⁸2 :TS3_e) 

J24 :  ♃♇♅☻▬♇♅ ◖Ⱡ◒♃(1 :TS12_e⁸2 :TS13_e) 

J2 :  ☻Ⱨכ◌╩ ⇔╕∆⁹ 

  



 

4.3  ⌂ Ⱨfi─ⱪ꜡◓ꜝⱶ≢ ∆╢  

J5─2 Ⱨfi( TXD1)⁸3 Ⱨfi( RXD1)│SCI1─UART ─∕╣∙╣TXD1,RXD1 ≢ ™╕∆⁹ 

J18 ( MPU- ꜟכꜙ☺⸗6050 )─ Ⱨfi╩ 

- 3 Ⱨfi :  I2C(RIIC0) ─SCL≢ ⁸J8─10 Ⱨfi≤  

- 4 Ⱨfi :  I2C(RIIC0) ─SDA≢ ⁸J8─9 Ⱨfi≤  

J19─1 Ⱨfi( TXD1)⁸2 Ⱨfi( RXD1)│SCI1─UART ─∕╣∙╣TXD1,RXD1 ≢ ™╕∆⁹ 

J22│ ⌐│R58,R59,R60,R61,R62,R63│N.C( ) ≢ ↕╣╕∆⁹ ╘ ⇔≡

™⌂™─│⁸Ⱳכ♪ ─5 ─♃♇♅ ☿fi◘(TS15,TS16,TS22,TS23,TS27)⅔╟┘Ⱳכ♪ ╩ ⇔

≡™╢ ☿fi◘(TS30)╩ ⌐∆╢√╘≢∆⁹ ⌐♃♇♅ ☿fi◘╩ ⇔≡ ℮ ⌐│⁸

∆╢ ╩0Ɏ ≢ ⇔≡ ℮╟℮⌐⇔╕∆⁹ ⇔√ │⁸TS15,TS16,TS22,TS23,TS2

7 ╩ ─♃♇♅☿fi◘≢ ≢⅝╕∆⁹ 

J23│TS2≤TS3 ╩ ─♃♇♅☿fi◘≢ ∆╢ ⌐ ⇔╕∆⁹ 

J24│TS12≤TS13 ╩ ─♃♇♅☿fi◘≢ ∆╢ ⌐ ⇔╕∆⁹ 

J2│P05╩ ∫≡GPIO╩ON/OFF ⇔≡☻Ⱨכ◌⅛╠ ╩ ⇔╕∆⁹ 

     ⌂⅔⁸ⱴꜟ♅ⱨ□fi◒◦ꜛfiⱧfi◖fi♩꜡כꜝ ⌐╟╡⁸D/A◖fiⱣכ♃ ─DA1≢☻Ⱨכ

◌╩ ∆╢↓≤╙ ≢∆⁹ 

  



 

5 RX231╩ ⇔√ ♃♇♅☿fi◘Ⱳכ♪─  

5.1  ◒꜡♇◒ ─  

1 

╩ ℮ ⌐⁸ ≤ │XTAL≤EXTALⱧfi⌐ ⌂ ╡ ↄ⌐ ⇔⌂↑╣

┌⌂╡╕∑╪⁹ ─ ─╟℮⌐⁸ ─ ⅜◒꜡♇◒ ≤ ⌂∫≡ ↕╣╢≤⁸ ⌐

╟∫≡◒꜡♇◒⌐ ╩ ⅎ╢↓≤⅜№╢─≢⁸ ─ │◒꜡♇◒ ≤ ⌡≡ ⇔≡│™↑

╕∑╪⁹ 

≤ ╩ ≈─Localized Ground Plane( LGP)╩ ⇔≡ ↕∑≡⁸LGP│

─ ╩ ™⁸ ⌂ↄ≤╙ ≈─ ⱦ▪ⱱכꜟ(Via hole) ╩ ∂≡PCB─◓ꜝfi♪

≤ ⇔╕∆⁹ 

 

─NS- RX231Ⱳכ♪≢─LGP╩ ⇔√

◒꜡♇◒ ─Ɽ♃כfi ─  

 

                                           

1 RX231 Ɫכ♪►▼▪ ⱴ♬ꜙ▪ꜟ 246Ɑכ☺─ 9.11 



 

 

─NS- RX231Ⱳכ♪≢─LGP╩ ⇔√◒꜡♇◒ ─ ─  

5.2  ─  

J7 ▪♄ⱪ♃⅛╠ ↕╣╢─6.5V 12V─ ⅛╠3 ╩7805♃כ꜠ꜙ◑꜠ ™≡VCC_5V

╩ ∫≡™╕∆⁹ ↓─ ⁸7805─VIN≢─ ⅔╟┘ ⱡ▬☼ ─√╘⌐⁸∕╣∙╣0.1uF

≤47uF─☿ꜝⱵ♇◒◖fi♦fi◘╩ ∫≡™╕∆⁹↓╣⌐╟╡⁸ ≢ ⅜ ∆╢♃fi♃ꜟ◖fi

♦fi◘╩ ⇔⌂™≢ ≤ ╩ ↄ⇔≡™╕∆⁹  

▪♄ⱪ♃≤USB ⅜ ⌐ ↕╣√ ⌐⁸7805≢ ∫√5V⅜USB ─5V╟╡ ™ ⌐⁸VCC_

5V⅛╠VCC_USB⌐ ⅜ ╩♪כ○▬♄⌐℮╟™⌂╣ ⇔≡™╕∆⁹VCC_5V⅜ VCC_USB⅛╠≢⅝╢

∞↑ ⇔⌂™╟℮⌐⁸ VF ⅜ ╩♪כ○▬♄▪ꜞⱣכ◐♩♇ꜛ◦™ ⇔≡™╕

∆⁹ 

 

▪♄ⱪ♃ ╩5V⌐ ⇔≡VCC_5V╩ ╢ ─  

 
VCC_5V╩ ⇔≡VCC_3.3V╩ ╢ ─  
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C11

0.1uF

U6
LM7805J

VIN
1

VOUT
3

G
N

D
2

C13

0.1uF

J7

DC-005 DC POWER JACK

1
2
3

VIN

E4

47uF/SMD3225/Ceramic

E3

47uF/SMD3225/Ceramic

VCC_5V

U3
LM3940IMP-3.3/NOPB

IN
1

O
U

T
3

G
N

D
2

VCC_3.3V

E5

10uF/SMD2012/Ceramic

C19

10uF/SMD2012/Ceramic

VCC_5V

C20

0.1uF/SMD1608

C23

0.1uF/SMD1608



 

 
USB⅛╠ ↕╣╢5V ⅛╠VCC_USB╩ ╢ ─  

 
VCC_5V⁸VCC_3.3V⁸ Ᵽ♇♥ꜞכ─ ⅛╠VCC╩ ∆╢☺ꜗfiⱤ ─  

 
J10☺ꜗfiⱤ ─  

 
AVCC≢VCC─♦☺♃ꜟⱡ▬☼ ╩ ∆╢√╘─ ─  
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5.3  Ɽ꞉כ○fiꜞ☿♇♩ / ꜞ☿♇♩ ─  

RX231─Ɫכ♪►▼▪ ⱴ♬ꜙ▪ꜟ─Δ50.3.2  ꜞ☿♇♩♃▬Ⱶfi◓Δ╩ ∆╢≤⁸ ⌐3

[ms] ─ꜞ☿♇♩ ⅜ ≤⌂∫≡™╕∆⁹ ∕↓≢⁸ ╩╖≡4.7[ms] ⌐⇔╕∆⁹∕↓≢⁸1u

F─◖fi♦fi◘≤4.7kɎ─ ╩ ⇔≡ɩ= R×C=4.7 [ms]─ ╩ ≈Ɽ꞉כ○fiꜞ☿♇♩

╩ ⇔╕⇔√⁹ ╕√⁸S1⌐╟╢ ꜞ☿♇♩│⁸C2≤C6≢ ⅔╟┘ ⱡ▬☼╩ ∆╢

↓≤≢♅ꜗ♃ꜞfi◓(Chattering) ╩ ∆╢ ≤⇔≡™╕∆⁹ 

 

Ɽ꞉כ○fiꜞ☿♇♩⅔╟┘ ꜞ☿♇♩ ─  

2 

Ɽ꞉כ○fi ─ꜞ☿♇♩ ♃▬Ⱶfi◓ 

 

                                           

2 RX231 Ɫכ♪►▼▪ ⱴ♬ꜙ▪ꜟ 1912Ɑכ☺─ 50.27 



 

3 

Ɽ꞉כ○fi ─ꜞ☿♇♩ ♃▬Ⱶfi◓ 

↓↓≢⁸t RESWP─ ⅜ ⇔╟℮≤⇔≡™╢ꜞ☿♇♩ ♃▬Ⱶfi◓─ ≢∆⁹ 

 

 

 

 

 

 

  

                                           

3 RX231 Ɫכ♪►▼▪ ⱴ♬ꜙ▪ꜟ 1912Ɑכ☺─ 50.31 



 

5.4  ◓ꜝfi♪ ─  

♦☺♃ꜟ ─◓ꜝfi♪ ≢№╢VSS─ⱡ▬☼⅜▪♫꜡◓ ─◓ꜝfi♪AVSS0⌐ ╦╠⌂™╟℮⌐

∆╢√╘⌐⁸B3 ⱨ▼ꜝ▬♩ⱦכ☼ ╩ ∫≡ ⇔╕⇔√⁹ ╕√⁸RX231─∆═≡─ ⌐ ⌐

⅜ ╣╢╟℮⌐RX231─∆═≡─VSSⱧfi╩◓ꜝfi♪⌐ ⇔╕⇔√⁹ ▪♫꜡◓ ◓ꜝfi

♪≢№╢VREFL≤VREFL0│◓ꜝfi♪⌐ ⇔╕⇔√⁹ ↓↓≢│ ◓ꜝfi♪≤≢♦☺♃ꜟ◓ꜝfi

♪≤─ ⌐ ⅜ ⇔⌂™╟℮⌐♦☺♃ꜟ ⌐ ⇔╕⇔√⁹ ⇔⅛⇔⁸ ⌐╟∫≡│⁸♦

☺♃ꜟ◓ꜝfi♪─ⱡ▬☼⅜AD ⌐ ╩ ╓∆ ⌐│⁸♦☺♃ꜟ ⱡ▬☼─ ─√╘⌐VRE

FL≤VREFL0╩▪♫꜡◓◓ꜝfi♪⌐ ∆╢↓≤╙ ⅎ╠╣╕∆⁹ 

╕√ ↓─ │10MHz ≢ ∆╢ ⌂─≢⁸ ≢│⌂ↄ ≤⇔╕∆⁹ 

 

ⱴ▬◖fi≢─◓ꜝfi♪ ─   
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5.5  ▪♫꜡◓ AVCC≤♦☺♃ꜟ VCC ─  

AVCC≤VCC─ ╩▬fi♄◒♃כ≢ ⇔≡ACⱡ▬☼─ ╩ ∆╢⅜⁸DC │ ⌂⇔⌐ ⅎ╠

╣╢╟℮⌐⇔╕⇔√⁹ ╕√⁸AVCC≤▪♫꜡◓ ─ ╩0.1uF≢ ⇔⁸AVCC─ ⱡ▬☼⅜

↕╣╢╟℮⌐⇔√⇔⁸VCC≤♦☺♃ꜟ ─ ⌐╙0.1uF╩ ™≡⁸VCC─ ⱡ▬☼⅜ ↕╣╢

╟℮⌐⇔╕⇔√⁹ ╕√⁸▪♫꜡◓ ≤♦☺♃ꜟ ─ ╩ⱨ▼ꜝ▬♩ⱦכ☼≢ ⇔⁸ⱡ▬☼⅜

↕╣√ ≢ ™⌐ ↕╣╢╟℮⌐⇔╕⇔√⁹ 

╕√⁸ ⌐╟∫≡│AVCC≤VCC╩ ∆╢↓≤⅜≢⅝╢╟℮⌐J11☺ꜗfiⱤ╩ ⇔╕⇔√⁹ 

♦ⱨ◊ꜟ♩≢│ ⌐☺ꜗfiⱤ⅜ ↕╣≡⅔╠∏⁸∕─ ─☺ꜗfiⱤ│Ⱳכ♪ ⌐ ⌐

↕╣≡™╕∆⁹ 

 

 

AVCC≢VCC─♦☺♃ꜟ─ⱡ▬☼─ ╩ ←√╘─ ─  
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5.6  E1 JTAG ♦Ᵽ♇●─  

─╟℮⌐E1 JTAG ♦Ᵽ♇●╩ ⇔╕∆⁹ 

 
E1 JTAG ♦Ᵽ♇●≢─ ─  
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5.7  USBⱩכ⸗♩כ♪≤  

│♪כ⸗ ⌐│♦ⱨ◊ꜟ♩≢OFF,OFF≤ ↕╣≡◦fi◓ꜟ♅♇ⱪ⸗כ♪/♦Ᵽ♇◓⸗כ

♪⌐⌂∫≡™╕∆⁹ 

 

 
USBⱩכ⸗♩כ♪ │Default ≢ ⌐1- 2 ⌐☺ꜗfiⱤ╩ ⇔≡ ↕╣╕∆⁹ 

 

5.8  USB─ ─√╘─ⱡ▬☼ ╩ ⇔√  

 
USB≢ ─√╘─ⱡ▬☼ ╩ ⇔√ ─  
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♃כ♦⁸≡ ─D+≤D-│47pF╩ ∫≡ ⱡ▬☼╩ ⇔≡⁸♦Ᵽ▬☻ ꜠ⱬꜟ≢IEC61000- 4- 2 leve
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l4 ─ ™ESD ╩ ⇔≡⁸ESD⅜♦כ♃⌐ ∆╢↓≤╩ ⅞╕⇔√⁹  ⌐USB

◖Ⱡ◒♃◔כ☻⌐ ESD⅜ ∫≡ↄ╢ ╩♪ꜟכ◦⌐ ∂≡ ↕╣╢╟℮⌐ ⇔╕⇔√⁹ ╕

√⁸ │CPU╕≢ ⌐ ∆╢↓≤≢ ╙⇔ⱡ▬☼⅜ ⇔≡╙◖⸗fi⸗כ♪ⱡ▬☼≤⇔≡ ∟

∆↓≤≢⁸ ≤ ∂ ⌐⌂╢╟℮⌐ ⇔≡™╕∆⁹ 

╕√⁸ⱪꜞfi♩ ─ ⌐ⱡ▬☼⅜ ∫≡╙GND⌐ ∟⌐ ∑╢╟℮⌂ ╩ ⇔≡⁸ ™◓

ꜝfi♪Ɽ♃כfi╩ ⇔≡ⱡ▬☼⅜◓ꜝfi♪Ɽ♃כfi≢ ↕╣≡ ⅎ╢╟℮⌐♦◙▬fi⇔╕⇔√⁹

╢↑≈╩☻כ◔⁸√╕  ⁸USB─ ◌Ᵽכ◔≥כ☻ ╕√│⁸ ─◓ꜝfi♪⅜ ☻ⱳfi

☺ ╩ ⇔≡≈ↄ╟℮⌐⇔≡◓ꜝfi♪ ╩ ↄ⇔≡⁸ESDⱡ▬☼╩ ↕∑╕∆⁹ 

 
USB≢ ⌂ⱡ▬☼ ╩ ⇔√ⱪꜞfi♩ ─  

5.9  ♃♇♅☿fi◘ ─  

♃♇♅☿fi◘─ ─√╘⌐⁸ ╩ ∆╢ ♥◒♬♇◒╩ ™╕∆⁹ 

1. GNDⱤ♃כfi╩ⱷ♇◦ꜙ ⌐∆╢↓≤≢⁸ ⅜ ↕ↄ⌂╢╟℮⌐◓ꜝfi♪─ ╩ ⌂ↄ⇔



 

╕⇔√⁹ ⅜ ↕™╒≥♃♇♅ ─ │ ⌐ ∆╢↓≤⌐⌂╡╕∆⁹ 

2. ♃♇♅☿fi◘─∆═≡─TS ≤ⱷ♇◦ꜙ ─GNDⱤ♃כfi╩2mm ⇔╕∆⁹ 

3. ─♃♇♅☿fi◘ ╩ ╢√╘⌐⁸♃♇♅☿fi◘Ⱳ♃fi≤ ─GNDⱤ♃כfi≤│≢⅝╢∞↑

∆√╘⌐2.0 2.4mm≢ ⇔≡⁸ 2 ≤ 3 ─♃♇♅☿fi◘Ⱳ♃fi ⌐≥╪⌂Ɽ♃כ

fi╙⌂™╟℮⌐ ⇔╕∆⁹ ∕─╟℮⌐∆╣┌⁸ ─♃♇♅☿fi◘≤ ─ⱷ♇◦ꜙGND≤─

⅜ⱪꜞfi♩ ≤ ↨⅛╢↓≤⌐⌂╢─≢⁸ ⅜ ↕ↄ⌂╡╕∆⁹ 

4. TS ─ │ ⌂╠┌ⱷ♇◦ꜙGND⌐⇔≡ ⅛╠ⱡ▬☼⅜ ⇔⌂™╟℮⌐⇔╕∆⁹ 

5. ESD╩ ⇔⁸ⱴ▬◖fi╩ ∆╢√╘⌐ ⌐ (560Ɏ)╩ ⇔╕∆⁹ 

6. ─ ↕╣√♃♇♅☿fi◘Ⱳ♃fi─ ╩ ∆╢√╘⌐ ◖Ⱡ◒♃≤─ │

∫√ R58,R59,R60,R61,R62,R63⅜N.C( ) ≢ ↕╣╕∆⁹  

⌐♃♇♅☿fi◘╩ ⇔≡ ™√™ ⌐│ ╩0Ɏ ≢ ⇔≡ ℮╟℮⌐⇔╕

∆⁹  

 

 

  

 

(1 )─Ɽ♃כfi  

 



 

 

( 2 )─Ɽ♃כfi  

 

3 ─Ɽ♃כfi  

 












