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ₒ ₓ 

   

ה 1.0  2017/05/12 

ה 2.0 ┘ CO2☿fi◘ ⁸ ☿fi◘  2018/07/02 

♩♇☿─≢ 2  2019ה 3.0 ─ ⁸ ┼  2019/04/22 

ה 3.1 ☿fi◘─ ⁹ ⁹ 2019/04/26 

ה 3.2 ☿fi◘─ ⁹ ☿fi◘─ ⁹ 2019/05/07 

ה 3.3 ☿fi◘≤ⱬכ☻ ⅝ⱳ☻♩─ ╡ ↑ ⅝╩ ⁹ 2019/07/18 

╩◘CO2☿fiה 3.4 3V⅛╠ 5V┼  2019/09/30 

ה 3.5 ⌐ UECS-Pi ⱨ□כⱶ►▼▪ ⱴ♬ꜙ▪ꜟ┼─ꜞfi◒╩  2019/10/17 
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1. UECS-Pi DIY ◐♇♩ ⱡכ♪ ●▬♪─  

 

UECS-Pi DIY ◐♇♩ ⱡכ♪ ●▬♪ ●▬♪ │⁸UECS-Pi DIY ◐♇♩ ⱡכ

♪ ≤⇔≡Ɽ♇◔כ☺fi◓↕╣√ ╩ ™⁸Ɫ►☻ ─ ₁⌂ ╩ ∆╢─⌐

⇔√ UECS-Pi ⱡכ♪ ⱡכ♪ ─Ɫכ♪►▼▪ ╩ ╖ →╢√╘─●▬♪≢

∆⁹ │ ≤○ⱪ◦ꜛfi ⅛╠ │◙כꜚ⁸╡ ⌐○ⱪ◦ꜛfi╩ ⌐ ╖ ╦∑╢ ≢⁸

╪≢™╢ ╩ ╢ ⱡכ♪╩ ⇔╕∆⁹ 

 

 

 1  DIY ◐♇♩ ⱡכ♪ ≤○ⱪ◦ꜛfi≢ ⌂  
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ⱡ⁸│♪כUECS  Ver1.00-E10 ⌐ ⇔√ⱡ⁹∆╕╡⌂⌐♪כ ⱡכ

♪≢│⁸2 ─ I2C ☿fi◘⌐╟╢ ⁸4 ─▪♫꜡◓☿fi◘⌐╟╢ ⁸ ─◦ꜞ▪ꜟ☿

fi◘⌐╟╢ ℮∟◖Ⱡ◒♃ │ 1 ─╖⁸ ╡│ USB ⁸1 ─ 1-Wire ☿fi◘⌐╟╢

⌂≥⅜ ⅎ╕∆⁹╕√ ─ UECS ⱡכ♪≤ ↕∑╢ ≢⁸UECS ─ ─ ╩ ⅛

⇔√⁸╟╡ ⌂ ╩ ∆╢ ╙ ≢∆⁹ ⱡכ♪╩ ℮ ≢⁸ ⅎ┌⁸ ⁸

⁸ ⁸CO2⁸ ⁸ ⁸ ⁸EC⁸pH ─ ⅜ ╕∆⁹╕√◒ꜝ►♪◘

─☻ⱦכ Arsprout ◒ꜝ►♪≤─ ╙ ≢∆⁹ 
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2. ─  

 

ⱡכ♪≢ ™╢ │ ⌐ ─ ≢№╡⁸ ≢◖☻♩Ɽⱨ◊כⱴfi☻⅜ ™

╩ ℮ ≢ ◖☻♩╩ ⅝ →≡™╕∆⁹ │ ≡ ∆╢ ─№╢ ≢∆⅜⁸∕─

⅜⇔╛∆™╟℮⌐ ⌂ ╩ ⇔≡™╢─≢⁸ ⌐ ⌂ │⁸ ╩ ≡ ⇔

⌂⅜╠ ⇔≡ ↕™⁹ 

 

2.1. ─╖  

 

ⱡכ♪╩ ∆╢√╘─ ≡─ ╩ ⇔╕∆⁹ │ ↑ ⌐ ∫≡⅔╡ PAC ⅜

⅜ꜟכ◦√╣⅛ ╠╣≡™╕∆⁹ ⌐ ─ ↕™ ⅛╠ ⇔≡™⅝╕∆⁹ 

 

PAC    

 ⱪꜝⱲ♇◒☻  

BCAP162110G ♃◌♅ 

 

Raspberry Pi ╛☻▬♇♅fi◓ ⌂≥╩ ∆

╢Ⱳ♇◒☻⁹ ╖ ↑ ─ №↑ ╖ 1  

 ⱬכ☻ ⌡∂ 

 

ⱪꜝ☻♅♇◒ ⱬכ☻╩ⱪꜝⱲ♇◒☻⌐ ╡

↑╢√╘─⌡∂ ⱪꜝⱲ♇◒☻ ⁹ 

⌡∂ 2  

 ⱪꜝ☻♅♇◒ ⱬכ☻ 

 

BMP1520P ♃◌♅ 

 

Raspberry Pi ╛☻▬♇♅fi◓ ⌂≥╩ ∆

╢ ⱬ⁹☻כ 

╖ ↑ ─ №↑ ╖ 1  

 ☻▬♇♅fi◓ 5V 

AK15W-SSM-5 ▪◖fi 

 

Raspberry Pi ⌂≥⌐ ∆╢√╘─☻▬♇

♅fi◓ 1  

S1 

M3-8 ⌂═⌡∂ 

M3 ꞉♇◦ꜗ 

M3 ☻ⱪꜞfi◓꞉♇◦ꜗ 

 

☻▬♇♅fi◓ ╖ ↑  

ɫ3꞉♇◦ꜗ 2  

ɫ3☻ⱪꜞfi◓꞉♇◦ꜗ 2  

ɫ3⌂═ ⌡∂ 2  

S2 

M2.6-8 ⌂═⌡∂ 

M2-6-8 ꞉♇◦ꜗ 

M2.6  ☻ⱪꜞfi◓꞉♇◦ꜗ 

☻Ɑכ◘כ MSB-

2620-04E ⱥ꜡☻◑ 
 

Raspberry Pi ╖ ↑  

ɫ2.6 ⌂═⌡∂ 4  

ɫ2.6 ꞉♇◦ꜗ 4  

ɫ2.6 ☻ⱪꜞfi◓꞉♇◦ꜗ 4  

ɫ2.6 ☻Ɑכ◘כ 4  
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 Raspberry Pi3 modelB  

 

1  

S3 

ⱡכ♪  

 

ⱡכ♪ 1  

◒♇꜡Ⱶ♫ꜟⱩכ♃ 8P 

ⱪꜞfi♩  

(2Ⱨfi) XW4E-02B1-V1 

(3Ⱨfi) XW4E-03B1-V1  

ⱡכ♪ ⌐ ╡ ↑╢ ⁹ 

◒♇꜡Ⱶ♫ꜟⱩכ♃ 8P 1  

DC ⅝ ╖ 2Ⱨfi 1  

ⱨ□fi◔כⱩꜟ 3Ⱨfi 1  

ⱬכ☻ ⅝ⱳ☻♩ 4P 

B4B-XH -A/JST 

Ɫ►☺fi◓ 4P 

XHP-4/JST  

ⱡכ♪ ⌐ ╡ ↑╢ ⁹I2C

☿fi◘ ╡ ↑⅔╟┘⁸◦ꜞ▪ꜟ☿fi◘ ╡ ↑

2  

ⱬכ☻ ⅝ⱳ☻♩ 3P 

B3B-XH -A/JST 

Ɫ►☺fi◓ 3P 

XHP-3/JST  

ⱡכ♪ ⌐ ╡ ↑╢ ⁹I2C

☿fi◘ ╡ ↑⅔╟┘⁸◦ꜞ▪ꜟ☿fi◘ ╡ ↑

2  

5mm LED  

Ⱳfiכ◌ 200Ɏ1/4W 

 

ⱡכ♪ ⌐ ╡ ↑╢ 1

 

Ⱨfi♁◔♇♩ ⱷ☻ 40P 

(2x20) 

 

ⱡכ♪ ≤ Raspberry Pi ─▪♄ⱪ

♃ 1  

ⱧfiⱫ♇♄ ○☻ 40P 

 

ⱡכ♪ ⌐ ╡ ↑╢ ⁹◦ꜞ

▪ꜟ☿fi◘┼─ ⌐ ℮ 

○☻ 3P 1  

Ⱨfi♁◔♇♩ ⱷ☻ 4P 

Ⱨfi♁◔♇♩ ⱷ☻ 6P 

 

ⱡכ♪ ⌐ ╡ ↑╢ ⁹RTC

╛ꜟכꜙ☺⸗ ADC ─ꜟכꜙ☺⸗ ╡ ↑⌐ ℮ 

ⱷ☻ 4P 1 ⱷ☻ 6P 2  
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S3 

☺ꜗfiⱤⱧfi 

TK -JMP1 ◘fi꞉◘ⱪ

ꜝ▬ 

 

ⱡכ♪ ⌐ ╡ ↑╢ ⁹◦ꜞ

▪ꜟ☿fi◘┼─ ⌐ ℮ 1  

S4 

Ⱡ☺ 

SPA-M2.6-6-P NBK  

☺ꜙꜝ◖fi☻Ɑכ◘כ 

AS-2611 ⱥ꜡☻◑  

ⱡכ♪ ╡ ↑ ⁹ 

ɫ2.6 ⌡∂ 4  

ɫ2.6 ☻Ɑכ◘כ 4  

 

◐ꜗⱪ♃▬ꜘ◔כⱩꜟ 3m 

Y   

VCT-FK1.25SQX2C

 

 

╖  Ⱪꜟ⁹כ◔

◐ꜗⱪ♃▬ꜘ◔כⱩꜟ 3m 1  

S5 

☻▬♇♅ 

DS-060K-S-ON-K Ⱶꜘ

ⱴ  

 

ⱡכ♪ ON/OFF☻▬♇♅ 1  

Ⱪכꜙ♅ 3cm 

EST-5B Ɽ♩כ○

 ♠כ

 

( )☻▬♇♅≤ ꜟⱩכ◔

 

Ⱪכꜙ♅ 2  

S6 

♪כ◖ 15cm Y  

 

♪כ◖ 15cm Y  

  

Y ╖ 

ꜟⱩכ◔ 1 ⁸ 2  

S7 

♪Ⱪꜟ◓ꜝfiכ◔ 16ɫ 

RM16S-8S ♃◌♅ 

♪Ⱪꜟ◓ꜝfiכ◔ 12ɫ 

RM12S-7S ♃◌♅  

☿fi◘ ╩ꜟⱩכ◔ ∆√╘─╙─ 

Ⱪꜟ◓ꜝfi♪ɫ16כ◔ 1  

Ⱪꜟ◓ꜝfi♪ɫ12כ◔ 2  

▪▬Ⱳꜟ♩ IB -6M 

M6 ♫♇♩ 

M6 ꞉♇◦ꜗ 

M6 ☻ⱪꜞfi◓꞉♇◦ꜗ  

Ⱳ♇◒☻╩ ╡ →╢√╘─ ⁹ 

▪▬Ⱳꜟ♩ 1  

M6♫♇♩הM6꞉ ꜗ◦♇M6☻ⱪꜞfi◓꞉הꜗ◦♇

1  

⅝◓꜡ⱷ♇♩ 26ɫ 

SG-26A ♃◌♅ 

 

☿fi◘ ╩ꜟⱩכ◔ ∆√╘⁹ 

ɫ26◓꜡ⱷ♇♩ 2  
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 ⱪꜝ◓ 

 

ꜟⱩכ◔ ◐ꜗⱪ♃▬ꜘ◔כⱩꜟ⌐ ∆╢

√╘ 

ⱪꜝ◓ 1  

 ADC  ꜟכꜙ☺⸗

MCP3424 DFROBOT  

 

▪♫꜡◓ ♦☺♃ꜟ ⁹ 

ADC ꜟכꜙ☺⸗ 1  

S8 

RTC  ꜟכꜙ☺⸗

DS3231 

Ⱳ♃fi  

CR1220  

╩ ⇔≡⅔ↄ√╘─╙─⁹ 

 RTC ꜟכꜙ☺⸗ 1  

Ⱳ♃fi 1  

S9 

microSD  ♪כ◌

2G-SLC Panasonic 

 

ⱨ□כⱶ►▼▪ ⅝ ╖  

microSD◌כ♪ 1  

 ꞉ⱦ♇♩◦כꜟ 

 

Ⱳ♇◒☻⌐ ∫≡⅔ↄ⁹ 

꞉ⱦ♇♩◦כꜟ 1  

 1  
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2.2.  

 

   

│╪∞↔≡⁸│╪∞↔≡ ⁸│

╪∞  

 

│╪∞ ↑⌐ ℮ 

♪ꜝ▬Ᵽכ  

 

( )( )  

♪ꜝ▬Ᵽכ  

 

( )∞↑≢ ™ 

♬♇Ɽ  

 

╩♪כ◖ ™√╡◌♇♩∆╢─⌐  

ꜝ☺○Ɑfi♅ 

 

₁⌂ ⌐  

ⱴ☻◐fi◓♥כⱪ 

 

╩ꜟכ◦ ⌐ ╢─⌐  

꞉▬ꜘכ☻♩ꜞ♇Ɽ  

 

≤⌂ꜟⱩכ◔ ╩♪כ◖™ ↄ⁹♬♇Ɽ≢ ≢⅝╢

⅜№╢≤  
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2.3.  ⱨ□כⱶ►▼▪ ⅝ ╖ 

 

SD◌כ♪⌐ⱨ□כⱶ►▼▪╩ ⅝ ╪≢⅔⅝╕∆⁹Raspberry P i ╩ ╡ ↑╢ ⌐ⱨ□כⱶ►▼▪╩

⅝ ╪≢⅔ↄ≤ SD◌כ♪─ ⅜☻ⱶ⁹∆╕⅝™⌐☼כ │₈UECS-Pi ⱨ□כⱶ►▼▪ ⱴ♬

ꜙ▪ꜟ₉╩ ⇔≡ↄ∞↕™⁹ⱴ♬ꜙ▪ꜟ│ URL ⅛╠♄►fi꜡כ♪⇔≡ↄ∞↕™⁹ 

 

Arsprout Ⱪ▬◌כ▪ ♪◐ꜙⱷfi♩ 

https://www.arsprout.co.jp/archive/doc/#software Setup 

  

ü ₈UECS-Pi ⱨ□כⱶ►▼▪ ⱴ♬ꜙ▪ꜟ₉─ ╩ ⌐ ⇔≡ↄ∞↕™⁹ 

 

₈ ₉ 

₈ⱨ□כⱶ►▼▪♄►fi꜡₉ ♪כ 

₈SD ⱷ⸗ꜞכ◌כ♪ⱨ◊כⱴ♇♃כ▬fi☻♩₉ ꜟכ 

₈▬ⱷכ☺ⱨ□▬ꜟ ⅝ ⇔♁ⱨ♩▬fi☻♩₉  ꜟכ 

₈SD ◌כ♪⌐ⱨ□כⱶ►▼▪╩ ⅝ ╗ ⱨ□כⱶ►▼▪▬fi☻♩כꜟ  ₉ 

  

https://www.arsprout.co.jp/archive/doc/#softwareSetup
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2.4.  

 

 ⱡכ♪─Ɫכ♪►▼▪ ╩ ⇔≡™⅝╕∆⁹ ∆╢≤ ─ ─ ⌐⌂╡╕∆⁹ 

 

 

 

 

 

 ⱬכ☻  

 

Ⱳ♇◒☻ ⌐ ╡ ↑╢ ⱬכ☻ ╩ ⇔╕∆⁹╕∏│⁸☻Ɑכ◘╩ 4≈ ╡ ↑╕∆⁹ S2─

─ ╩ ⇔≡ↄ∞↕™⁹  
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 2 ☻▬♇♅fi◓ ╡ ↑ 1 

 

⌐⌡∂⌐꞉♇◦ꜗ≤☻ⱪꜞfi◓꞉♇◦ꜗ╩ ⇔≡ ⅝⁸ ⱬכ☻─ ⅛╠⌡∂╩ ⇔⁸ ─⌡∂

╩ ⅎ⌂⅜╠☻Ɑכ◘╩ ╡ ↑╢≤☻ⱶכ☼⌐ ≢⅝╕∆⁹ 

 

 

 

 

 

 

Raspberry Pi ⌐ SD ◌כ♪╩ ⇔ ╖╕∆⁹ SD ◌כ♪⌐│№╠⅛∂╘ⱨ□כⱶ►▼▪╩ ╣≡⅔™

≡ↄ∞↕™⁹ ⇔ ╖ │ Raspberry Pi ─ ⌐№╡╕∆⁹SD ◌כ♪─ ⅝│ ⅜ ™≡№╢

⅜  ⌐⌂╢╟℮⌐ ⇔ ╖╕∆⁹ 
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Raspberry Pi ╩☻Ɑכ◘כ─ ⌐ ⇔ ╖╕∆⁹↓╣│ ≢│⁸ ∑∏⌐ ⇔ ╗∞↑≢ ™

╕∑╪⁹ 

 

 

↓↓╕≢≢ ⱤⱠꜟ │ ≢∆⁹ 

 Raspberry Pi ⱡכ♪  

 

↓↓⅛╠ Raspberry Pi ⱡכ♪ ⌐ ╩│╪∞ ↑⇔≡™⅝╕∆⁹╕∏│⁸ ⌐│

≤ ⅜№╡╕∆⁹ ⅜ ™≡№╢╒℮⅜ ≢ ™≡™⌂™╒℮⅜ ≢∆⁹ 



UECS-Pi  DIY ◐♇♩ ⱡכ♪ ●▬♪ 

 

 15 / 81 Copyright 2021 ▪ꜟ☻ⱪꜝ►♩  

 

 

 

─ ─ ⌐ ╩ ⱡכ♪ ⌐Ɫfi♄ ↑⇔╕∆⁹ ⌐ ─ ™ ⅛╠

⌐ ╡ ↑╕∆⁹ᵑ─ Raspberry  Pi ▪♄ⱪ♃─╖ ⅛╠ ⇔ ╗─≢ ⇔≡ↄ∞↕™⁹ 

 

 

 

 

Raspberry  Pi ▪♄ⱪ♃╩ ─ ⅛╠ ⇔ ╖╕∆⁹ ⌐ √Ⱨfi ≡╩│╪∞ ↑⇔╕∆⁹ 
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Ɫfi♄ ↑─ │⁸ ╘⌐ ╩ 1≈∞↑ ⇔╝⅜╖╛ ⅝⅜ ™╟℮⌐ ∆╢≤⅝╣™⌐│╪∞

↑≢⅝╕∆⁹↓╣│ ─Ɽכ♠╩Ɫfi♄ ↑∆╢ ╙ ≢∆⁹ 

 

 

Raspberry  Pi ▪♄ⱪ♃∞↑≢⌂ↄ⁸│╪∞ ↑∆╢ │⁸ ─ 2Ⱨfi ╘≡⁸╝⅜╖⅜ ™╟℮

⌐ ⇔≡⅛╠│╪∞ ↑∆╢↓≤╩⅔ ╘⇔╕∆⁹ 

 

ⱬכ☻ ⅝ⱳ☻♩ P╩ ─ ⅛╠ ⇔ ╖╕∆⁹ ⌐ √∆═≡─Ⱨfi╩│╪∞ ↑⇔╕∆⁹ 
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ⱪꜞfi♩ ╩ ─ ⅛╠ ⇔ ╖╕∆⁹ ⌐ √∆═≡─Ⱨfi╩│╪∞ ↑⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

ⱧfiⱫ♇♄ 40P╩ 3 ♬♇Ɽ≢ ╡ ⇔╕∆⁹ ─ ≢ ╡ ∆≤ ⇔⌐ↄ™≢∆⁹ 
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╡ ⇔√ⱧfiⱫ♇♄╩ ─ ⅛╠ ⇔ ╖╕∆⁹ ⌐ √∆═≡─Ⱨfi╩│╪∞ ↑⇔╕∆⁹ 
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ⱧfiⱫ♇♄⌐☺ꜗⱤfiⱧfi╩ ∑╕∆⁹☺ꜗⱤfiⱧfi╩ ∑╢ │ CO2 ☿fi◘⌐╟∫≡ ⌂╡╕∆⁹

CO2☿fi◘│ 2019 9 ╟╡ 3V ⅛╠ 5V┼ ╩ ⇔≡™╕∆⁹ ⌐│ ─ ⌐◖Ⱡ

◒♃⅜№╡╕∑╪⁹ CO2☿fi◘│ S31─ ⌐ ∫≡™╕∆⁹CO2☿fi◘○ⱪ◦ꜛfi╩ ⇔≡™⌂™

│ 5V ⌐ ╦∑≡ↄ∞↕™⁹  

 

 

CO2☿fi◘ 5V ─ │⁸ⱧfiⱫ♇♄─ 5V ≤ VOU T ⌐☺ꜗfiⱤⱧfi╩ ∑╕∆⁹☺

ꜗⱤfiⱧfi⌐ ⅝│№╡╕∑╪⁹ 

 

 

CO2☿fi◘ 3V ─ │⁸ⱧfiⱫ♇♄─ 3.3V ≤ VOU T ⌐☺ꜗfiⱤⱧfi╩ ∑╕∆⁹☺

ꜗⱤfiⱧfi⌐ ⅝│№╡╕∑╪⁹ 
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Ⱨfi♁◔♇♩ⱷ☻╩ ─ ⅛╠ ╡ ↑╕∆⁹ ⌐ √∆═≡─Ⱨfi╩│╪∞ ↑⇔╕∆⁹←╠≈⅝

╛∆™Ɽכ♠⌂─≢ ╢∞↑ ⌐ ╡ ↑╕∆⁹ 

 

 

╩◒♇꜡Ⱶ♫ꜟⱩכ♃ ─ ⅛╠ ╡ ↑╕∆⁹ ⌐ √∆═≡─Ⱨfi╩│╪∞ ↑⇔╕∆⁹ 
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LED ╩ ╡ ↑╕∆⁹LED ⌐│ ⅝⅜№╡ ─ ™ ⅜ ≢∆⁹LED ⌐│+─ ⅜№╢ ⅜

╢─≢⁸∕─ ⌐ LED ─ ™ ─ ╩ ⇔≡ↄ∞↕™⁹ 

 

 

╩ ∫≡ ⇔ ─ ⅛╠│╪∞ ↑⇔╕∆⁹│╪∞ ↑ ⅛╠ 1Ⱶꜞ╒≥≢ ╩♬♇Ɽ≢◌♇

♩⇔╕∆⁹ 

 

 

╩ ╡ ↑│╪∞ ↑⇔╕∆⁹ ⌐ ⅝│№╡╕∑╪⁹ LED ≤ ∂╟℮⌐ ╩ ∫≡ ⇔⁸

│╪∞ ↑ ⅛╠ 1Ⱶꜞ╒≥≢ ╩♬♇Ɽ≢◌♇♩⇔╕∆⁹ 
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↓╣≢ ⱡכ♪ ┼─│╪∞ ↑│ ≢∆⁹ 

 

 

╡ ↑─√╘─ ☻Ɑ⁸╩כ◘כRaspberry Pi ─ ⅛╠ ≡™╢ ☻Ɑכ◘כ─⌡∂

⌐⌡∂ ╖╕∆⁹ 
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Raspberry Pi ⌐ ⱡכ♪ ╩ ∑╕∆⁹∕─ ⁸ ⱡכ♪ ⌐│╪∞ ↑⇔√

Raspberry Pi ▪♄ⱪ♃╩ Raspberry Pi ─ⱧfiⱫ♇♄⌐⇔∫⅛╡ ⇔ ╖╕∆⁹ 

 

 

⌡∂≢ ⱡכ♪ ╩ ╘╕∆⁹ 
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☻▬♇♅fi◓ ╩ ╡ ↑╕∆⁹ ꞉♇◦ꜗ⁸☻ⱪꜞfi◓꞉♇◦ꜗ⁸⌡∂│ S1─ ⌐ ∫≡™╕

∆⁹  

 

 

↓╣≢ ⱡכ♪ ─ │ ≢∆⁹ 
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 ⅝ ╖  

 

 ↓↓⅛╠│ ⅝ ╖ ╩ ⇔╕∆⁹╕∏⁸ ꜟⱩכ◔ ◐ꜗⱪ♃▬ꜘ◔כⱩꜟ ─ ꜝ

▬Ⱪ ⌐│⁸ ╩Ⱪכꜙ♅ ∑≡⅔⅝╕∆⁹ 

 

 

 

☻▬♇♅─ OFF ≤ ─ꜟⱩכ◔ ╩│╪∞ ↑⇔╕∆⁹ ↄ ∫ ≡╙ ╣⌂™↓≤╩

⇔≡ↄ∞↕™⁹╕√⁸│╪∞↔≡─ ⅜ ⌐Ⱪכꜙ♅ ⅜Ⱪכꜙ♅≥╢╦ ⇔≡⇔╕℮─

≢⁸ ⅜№╕╡⅛⅛╠⌂™ ⌐ ↄ ∫≡ ↕™⁹ 

 

 

 

│╪∞ ↑ │ Ɑכ☺⌐ ⇔≡™╕∆⁹ 
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↓↓≢│ 2 ╡─│╪∞ ↑ ╩ ⇔╕∆⁹ ⇔╛∆™ ≢│╪∞ ↑⇔≡ↄ∞↕™⁹ 

 

ₒ│╪∞ ↑ ᵑₓ 

 

 

ᵔ─ ⅜─╢∆◓fi▫♥כ◖╩ ⇔™ │⁸ ─ ⌐│╪∞╩ ∑╢∞↑≢╙ ™╕

∑╪⁹ ⌐ ⌐ fi◓⇔≡ↄ∞↕™⁹▫♥כ◖╩ ↕╣╢─≢ ⇔╛∆™≢∆⁹ 

 

 

 

│╪∞ ↑ ᵒ│ Ɑכ☺⌐ ⇔╕∆⁹ 
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ₒ│╪∞ ↑ ᵒₓ 

 

─ ⌐ ╩ ⇔≡⌡∂∫≡ ⇔│╪∞ ↑∆╢ ╙№╡╕∆⁹ ⌐ ≢⅝╕∆⅜⁸

⌡∂╡ ⅜ ⅝ↄ⌂╢≤ ╩Ⱪכꜙ♅ ∑≠╠ↄ⌂╢─≢ ⇔≡ↄ∞↕™⁹│╪∞ ↑⇔√

│♬♇Ɽ≢◌♇♩⇔≡⅛╕™╕∑╪⁹ 

 

 

 

 

│╪∞ ↑⅜ ╦∫√╠⁸№╠⅛∂╘ ⇔≡⅔™√ ∞╪│╩Ⱪכꜙ♅ ↑⇔√ ⌐ ∑≡

≢≤⌂כꜘ▬ꜝ♪⁹∆╕∑↕ ╩⅛↑≡ ↕∑╕∆⅜⁸ ⌐⌂™ ⌂╩Ⱪכꜙ♅≢≡↔∞╪││

∙∫≡ ↕∑╕∆⁹ 
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Y ⅝ ⌐♪כ◖ ╩Ⱪכꜙ♅ ⇔≡⅔⅝╕∆⁹ ╒≥≤ ∂╟℮⌐⁸Y ⅝ ♪כ◖

╩ ☻▬♇♅─ ON ⌐│╪∞ ↑⇔╕∆⁹ ∫ ≡╙ ╣⌂™↓≤╩ ⇔≡⅛╠⁸│╪∞ ↑

╩ ≢Ⱪכꜙ♅ ╩Ⱪכꜙ♅™ ↕∑≡ↄ∞↕™⁹ 

 

 

 

ⱪꜝⱲ♇◒☻ ─ ╣ ╖⅜№╢ ⌐ ─ꜟⱩכ◔ ╩ ⇔⁸ ☻▬♇♅╩ⱪꜝⱲ♇◒

☻⌐ ⇔╕∆⁹ON ⅜ ⌐ↄ╢╟℮⌐│╘ ╖╕∆⁹ ☻▬♇♅│◌♅♇≤ ⅜∆╢╕≢⇔∫⅛╡

≤ ⇔ ╪≢ ⇔≡ↄ∞↕™⁹ 

 

 

 

 



UECS-Pi  DIY ◐♇♩ ⱡכ♪ ●▬♪ 

 

 29 / 81 Copyright 2021 ▪ꜟ☻ⱪꜝ►♩  

 

◓Ⱪꜟ◓ꜝfi♪─ꜞfiכ◔ ╩ ⇔≡⁸ⱪꜝⱲ♇◒☻─ ☻▬♇♅─ ⌐№≡⅜™╕∆⁹

∕↓┼ⱪꜝⱲ♇◒☻─ ⅛╠ ╩ꜟⱩכ◔ ╩◓Ⱪꜟ◓ꜝfi♪─ꜞfiכ◔≡⇔ ꜟⱩכ◔⁹∆╕╘

◓ꜝfi♪│ M16 ≤M12 ─ 2 ⅜№╡ ─ꜞfi◓⌐ ⅜ ↕╣≡™╕∆⁹ 

 

 

 

│⁸ⱪꜝⱲ♇◒☻⅛╠ ⇔√ ─ꜟⱩכ◔ ⌐ ⱪꜝ◓╩ ╡ ↑╕∆⁹ⱪꜝ◓─ ╪ ─⌡∂

╩ ⇔ⱪꜝ◓╩ ⅝╕∆⁹ ─ 2≈─⌡∂╩ ╘╕∆⁹ 
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⌐꞉▬ꜘכ☻♩ꜞ♇Ɽ ≢ ╩ꜟⱩכ◔ ™≡™⅝╕∆⁹ │ꜟⱩכ◔ 2 ⌐⌂∫≡⅔╡⁸

≤ ╩ ↄ ⅜№╡╕∆⁹꞉▬ꜘכ☻♩ꜞ♇Ɽ⅜⌂™ │♬♇Ɽ≢ ⇔≡ↄ∞↕™⁹ 

 

 

╕∏│ ╩ ⅝╕∆⁹ ↕─ │ⱪꜝ◓╟╡ ⇔ ™ↄ╠™≢∆⁹꞉ ─Ɽ♇ꜞ♩☻כꜘ▬ ⅝™ ─

⌐ ≡⇔♩♇☿╩ꜟⱩכ◔ ╢≤ ∞↑⅜╗↑╕∆⁹ 2019/04/26 │ ─ ╩

™√ ≢ ⇔≡™╢─≢↓─ │ №╡╕∑╪⁹  
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╩ ⅝╕∆⁹ ↕─ │ⱪꜝ◓─ ─ ↕ↄ╠™≢∆⁹꞉ ─Ɽ♇ꜞ♩☻כꜘ▬ ↕™ ─ ⌐

≡⇔♩♇☿╩ꜟⱩכ◔ ╢≤ ⅜ ≡⅝╕∆⁹ 2019/04/26 │ ─ ⌐ ╣ ╖⅜

№╡⁸ ≢ ╩ ↄ↓≤⅜≢⅝╕∆⁹∕─√╘⁸↓─ │ №╡╕∑╪⁹  

 

 

 

╩ ╡⌐⌡∂╡⁸ⱪꜝ◓─ ─ ─⌡∂⌐ ╡≢ ⅝≈↑╕∆⁹ ⌡∂╩ ╘√≤⅝⌐ ╕⌂

™╟℮⌐⁸⌡∂╩ ╘╢ ≤ ∂ ⅝⌐ ⅝ ↑╕∆⁹ ∕─ ⁸ ─ ⅜ ⇔⌂™╟℮⌐

⇔≡ↄ∞↕™⁹ ⇔≡™╢≤◖fi☿fi♩⌐ ⇔√ ⌐☻Ɽכ◒⇔≡ ≢∆⁹ ⅝ ↑ ╦∫√╠

─⌡∂╩ ╘╕∆⁹ ╩ꜟⱩכ◔ ∫ ∫≡╙ ╣⌂™↓≤╩ ⇔≡ↄ∞↕™⁹ 
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⌡∂ ⌐ ⅜⅛⅛╠⌂™╟℮⌐ⱪꜝ◓╩ ∂╕∆⁹ ╪ ─⌡∂╩ ╘╢≤ ─◓ꜝⱩꜟ≤ⱪכ◔

⅜ ≢∆⁹ 

 

 

 

 

↓╣≢ ⅝ ╖ ─ │ ≢∆⁹ 
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 Ⱳ♇◒☻┼─ ╖ ↑ 

 

 ↓↓╕≢⌐ ⇔≡⅝√Ɽכ♠╩Ⱳ♇◒☻⌐ ╖ ↑≡™⅝╕∆⁹╕∏ Y ⅝─ ≥♪כ◖ ◖

─♪כ ─ fi◓⇔╕∆⁹▫♥כ◖≢∞╪│╩ ⱪכ♥ ≢ ∆╢≤ ⇔╛∆™≢∆⁹ ↓─

╩♪כ◖ ⱡכ♪ ≤☻▬♇♅fi◓ ⌐ ╡ ↑≡™⅝╕∆⁹ 

 

 

 

╩♪כ◖ ─ ─ ─ V┼ ⇔ ╖╕∆⁹ ─⌡∂╩ ╘╢≤ ─ ⌐

⇔ ╗↓≤⅜≢⅝╕∆⁹ ⇔ ╪∞ │⌡∂╩ ╘≡ ⇔≡ↄ∞↕™⁹Y │☻▬♇♅fi◓

─ V ┼ ⇔ ╖╕∆⁹ ∂╟℮⌐⁸⌡∂╩ ╘╢≤ ─ ⅜ ↄ─≢⁸ ⇔ ╪∞ │⌡∂╩

╘≡ ⇔≡ↄ∞↕™⁹ 
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╩♪כ◖ ─ ─ ─ GND ┼ ⇔ ╖╕∆⁹Y │☻▬♇♅fi◓ ─ V

┼ ⇔ ╖╕∆⁹ 

 

 

─ꜟⱩכ◔ ─♪כ◖ Y ╩☻▬♇♅fi◓ ─ N ┼ ⇔ ╖╕∆⁹ 
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☻▬♇♅─ ON ⌐ ⇔√ ◓fi♅♇▬☻╩♪כ◖ ─ L ┼ ⇔ ╖╕∆⁹ 

 

 

╡ ↑ⱬכ☻╩ⱪꜝⱲ♇◒☻┼⌡∂ ╘⇔╕∆⁹⌡∂│ⱪꜝⱲ♇◒☻⌐ ⇔≡™╢ ╩ ⇔≡

ↄ∞↕™⁹ 
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▪▬Ⱳꜟ♩╩ⱪꜝⱲ♇◒☻⌐ ╘╕∆⁹▪▬Ⱳꜟ♩⁸Ⱳ♇◒☻⁸꞉♇◦ꜗ⁸☻ⱪꜞfi◓꞉♇◦ꜗ⁸Ⱳꜟ

♩─ ⌐⌂╢╟℮ ╘╕∆⁹ 

 

 

 

 

 

╩◓Ⱪꜟ◓ꜝfi♪─ꜞfiכ◔ ⇔⁸ⱪꜝⱲ♇◒☻─ ┼ 2≈ ╡ ↑╕∆⁹ ☿fi◘○ⱪ

◦ꜛfi╩ ╡ ↑╢ │⁸↓─ ≢│ ╡ ↑╢ │№╡╕∑╪⁹  
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ⱪꜝⱲ♇◒☻─ ⌐◓꜡ⱷ♇♩╩│╘╕∆⁹ 

 

 

RTC Ⱳ♃fi⌐ꜟכꜙ☺⸗ ╩ ╣╕∆⁹ ⅜ ™≡№╢ ⅜ ⅎ╢╟℮⌐ ╩☿♇♩⇔≡ↄ∞↕

™⁹ ⱡכ♪─Ⱨfi♁◔♇♩ⱷ☻ P⌐ ╡ ↑╕∆⁹ 
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ADC ─ꜟכꜙ☺⸗ ⌐│☻▬♇♅⅜≈™≡™╕∆⁹2 ╩ ⌐ →≡⁸ ⱡכ♪ ─Ⱨfi♁◔♇

♩ⱷ☻ P⌐ ╡ ↑╕∆⁹ 

 

 

↓╣≢ ⱡכ♪─ │ ≢∆⁹ 

 

 

≢│№╡╕∆⅜⁸ⱪꜝⱲ♇◒☻─ ⌐꞉ⱦ♇♩◦כꜟ╩ ∫≡™√∞↑╢≤ ™≢∆⁹ 

 
























































































