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ₒ ₓ 

   

ה 1.0  2016/12/12 

ה 1.1 ☿fi◘ ⌐ ╩  

♃כ◄ꜙ♅◒▪ה [GPIO ]  

ה  Ⱨfi╩ ⇔⌂™♄Ⱶכ◄ꜙ♅◒▪כ♃ ⌐  

─♃כ◄ꜙ♅◒▪ⱳ☺◦ꜛfiה  ⌐ ╩  

♃כ◄ꜙ♅◒▪ה  ≢ ─◖Ⱨכ ╩  

2016/12/16 

Wire-1ה 1.2 ☿fi◘ ⌐ UNICA ☿fi◘ ╩  

 

2017/01/25 

ⱪ♇♩ה 1.3 ─ꜞfi◒ ╩  

ה ⸗♬♃ ╩ ⸗♬♃ │  

─♃כ◄ꜙ♅◒▪ה PID/☻כⱬꜟכꜟ)≡™≈⌐♪כ⸗ )╩  

♃כ◄ꜙ♅◒▪ה [GPIO ]  

room-regionה  -order(priority) ─ ╩  

☻כⱬꜟכꜟה  ON/OFF ⌐ ╩  

ה  ⌐♪כ⸗ PID ╩  

ה ☿fi◘  

ה  ⌐ ╩  

ה ꜡◓ ⌐ ꜡◓ DL Ⱳ♃fi╩  

ה ╩  

♪►ꜝ◒ה  

VPNה  ♄▬꜠◒♩▪◒☿☻ ⌐≈™≡  

♩♇Ⱡכ♃fi▬ה  ⌐≈™≡  

 

2017/04/17 

◘fi☿ה 1.4  

♃כ◄ꜙ♅◒▪ה [GPIO ]  

PIDה ─⸗♦ꜟ   

PIDה  ─ I,D Ɽꜝⱷכ♃  

 

2017/05/01 

ⱪ♇♩ה 1.5 ─ ꜞfi◒ ╩  

ה ☿fi◘  

ꜝⱷ◌ה  

 

2017/06/05 

ⱪ♇♩ה 1.6 ♃כ◄ꜙ♅◒▪─ ╩  

ה ☿fi◘ ⌐ ○ⱨ☿♇♩╩  

 

2017/08/04 

♃כ◄ꜙ♅◒▪ה 1.7 [GPIO ]  2017/09/27 
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⌐♃כ◄ꜙ♅◒▪ⱳ☺◦ꜛfiה  ∟ ╩  

 

ה 1.8  

ה ☿fi◘─ ⌐  

2017/11/10 

ה 1.9 ☿fi◘⌐ ╩  

PIDה ─ ⌐ ╩  

2017/12/19 

PIDה 1.10 ⌐ CCM ╩  

 

2018/02/06 

pH/ECה 1.11 ☿fi◘ ╩ ꜝⱧ☻☿Ⱶ◖fi♄◒♃ MJ1011  

ה ☿fi◘⌐ (DIF) ╩  

♃כ◄ꜙ♅◒▪ה [GPIO ]  

☻כⱬꜟכꜟה  ─ 1 ≤ ╡ ⇔ ⌐ ╩  

PIDה  ─ ⌐ ╩  

 

2018/05/01 

♪כⱡה 1.12 ⌐ SSH▪◒☿☻ ╡ ⅎ ╩  2018/05/25 

 

♪►ꜝ◒ה 1.13 ♃כ♦⌐ ≤◒ꜝ►♪ ID Ⱳ♃fi ╩

 

 

2018/09/26 

 

PIDה 1.14 ╩ 20 ⌐  2019/02/04 

PIDה 1.15 ─ ─  

─►♪fi▫►ꜟ♄כ⸗ה  

ה ─ ╩ ╢ ─  

SIMה ─ ⅝ ⅎ ─  

ה ☿fi◘─  

2019/06/06 

ꜝⱷ◌ה 1.16 ─▪♇ⱪ꜡כꜙ☺◔☻♪כꜟ ─  

♪כⱡה ─  

2019/09/13 

♪כ꜡OS꜡◓♄►fiה 1.17 ─  

ה ⱨ□▬ꜟ⌐◒ꜝ►♪ ╩ ╘╢⅛╩ ∆╢ ─  

◙כꜚSSHה ─  

♪►ꜝ◒ה URL ─  

2020/09/30 

ꜝⱷ◌ה 1.18 ─  

◙כꜚSSHה ─  

2021/05/18 
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1.  

 

1.1. UECS-Pi◖fi♩꜡כꜝ◐♇♩⌐≈™≡ 

 

UECS-Pi ◖fi♩꜡כꜝ◐♇♩( β)│⁸UECS Ver1.00-E10 (β)⌐ ⇔√

ⱡכ♪╩ ∆╢√╘─ ╖ ≡◐♇♩≢∆⁹ │⁸8 ╩ꜟכꜙ☺⸗כ꜠ꜞ─ ∫√▪◒♅

♃כ◄ꜙ ⁸ ─ 1-Wire ☿fi◘⌐╟╢ ⁸2 ─ AD ◖fiⱣכ♃╩ ∫√

( ⁸ ⁸CO2 ⌂≥)⅜ ⅎ╕∆⁹ ≢ ⌂ ≤ ⌂ ⅜ ⌂√╘⁸

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

─ ╩ ⅛⇔√⁸╟╡ ⌂ ╩ ℮ ╙ ≢∆⁹ 

 

(β)UECS-Pi ◖fi♩꜡כꜝ◐♇♩ ─ ♁ⱨ♩≢№╢ UECS-Pi Uni ╩ ╖╕∆⁹ 

(β)UECS ─ │⁸UECS ─ (http://www.uecs.jp) ⅛╠ ≢∆⁹ 

 

 

1 ⁸  

 

╕√⁸ │ ─╟℮⌂ ╩ ∫√ ⌐⌂∫≡™╕∆⁹ 

 

2 ─  
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1.2.  

 

│ ⌐ ─ ╩ ⇔╕∆⁹ 

No.  

1 ╛♃▬ⱴ ╩ ∫√₈ON/OFF₉ ♃כ◄ꜙ♅◒▪╢∆╩ ( 8 β) 

2 ╛♃▬ⱴ ╩ ∫√₈ / / ₉ ♃כ◄ꜙ♅◒▪╢∆╩ (0% 100% ) 

( 4 β) 

3 ╛♃▬ⱴ ╩ ∫√⁸▪♫꜡◓ (1 )( ─ ) 

4 1-Wire ☿fi◘⌐╟╢ ה ⁸AD ◖fiⱣכ♃⌐╟╢▪♫꜡◓☿fi◘╩ ™√  

5 LCD ♃כ♦◘fi☿─┼ꜟכꜙ☺⸗ ─  

6 ☿fi◘ⱡכ♪ ⁸ ╩ UECS (CCM)≢ ∆╢ ♃כ♦─≥  

7 ⇔√ CCM ⌐ ≠ↄ  

8 PCⱩꜝ►◙⅛╠─  

9 ◒ꜝ►♪◦☻♥ⱶ(UECS Station Cloud ♃כ♦─≥( (UECS Station Cloud │ ) 

1 ⌂  

 

β ⌐∆╢⌐│ ─ ◌☻♃ⱴ▬☼⅜ ≢∆⁹╕√ ON/OFF 8 ⁸ / / 

4 │∕╣∙╣ ON/OFF ─╖╕√│ / / ─╖─ ─ ≢⁸ON/OFF 8 / / 

4 ⌐│ ╕∑╪⁹ 

 

─ ▬ⱷכ☺ ╩ ⌐ ⇔╕∆⁹ ≤ ─ ╩ ≢ ℮▬ⱷ⁹∆≢☺כ 

 

3  
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2. ☿♇♩▪♇ⱪ  

 

2.1. ⌂  

 

☿♇♩▪♇ⱪ⌐ ⌂ ─ │ ⌐⌂╡╕∆─≢↔ ↕™⁹ 

No.   

1  ⱡכ♪  

2 microSD SDHC2GB ♪כ◌ (Class6 ⁸ ─ SLC ╕√│ MLC ⱨꜝ♇◦ꜙⱷ 

⸗ꜞ )⁹ ⌐ 1  

3 ☿♇♩▪♇ⱪ PC Windows/ Mac OS X/Linux ⅜▬fi☻♩כꜟ↕╣√ PC 

4 LAN ⱢⱩ/◔כⱩꜟ ≤ PC╩▬כ◘Ⱡ♇♩ ≢ ∆╢√╘─  ꜟⱩכ◔≥

2  

 

2.2. SD◌כ♪┼─ⱨ□כⱶ►▼▪ ⅝ ╖ 

 

β │ microSD ▪▼►ⱶכ□ⱨ⌐♪כ◌ ⅝ ╖ ╖─√╘⁸↓─ │ ⌐ⱨ□כⱶ►

▼▪▪♇ⱪ♦כ♩ ⌐ ℮ ⌐⌂╡╕∆⁹ 

 

ⱱכⱶⱭכ☺(β)╟╡♄►fi꜡כ♪↕╣√ⱨ□כⱶ►▼▪▬ⱷכ☺ ⱨ□▬ꜟ(UECS-Pi 

Uni -xxxxx.zip )╩ ⇔⁸PC⅛╠ SD◌כ♪⌐ ⅝ ╖╕∆⁹SD◌כ♪┼─▬ⱷכ☺ ⅝ ╖│⁸

≢ ∫≡ↄ∞↕™⁹ 

 

(β)[UECS-Pi Uni ⱨ□כⱶ►▼▪♄►fi꜡כ♪ URL]  

http://www.wa -bit.com/smart -agri -project/product/uecs -pi -controller -kit/  

 

[Windows]ה ⅝ ╖♁ⱨ♩₈Win 32DiskImager ₉╩ (β) 

[Mac OS/Linux]ה ₈dd₉◖ⱴfi♪≢ ⅝ ╖ 

 

(β)[Win 32DiskImager ♄►fi꜡כ♪ URL]  

http://sourceforge.net/projects/win 32diskimager/files/latest/download  
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2.3. ☿♇♩▪♇ⱪ 

 

 

4 PC  

 

ᵑ UECS-Pi Uni │ IP ⅜₈192.168.1.70₉◘ⱩⱠ♇♩ⱴ☻◒⅜₈255.255.255.0₉⌐ ↕╣≡™

╕∆⁹☿♇♩▪♇ⱪ PC─Ⱡ♇♩꞉כ◒▪♄ⱪ♃╩ IP ▪♪꜠☻₈192.168.1.xxx(70 ─

)₉⁸◘ⱩⱠ♇♩ⱴ☻◒₈255.255.255.0₉⌐ ⇔≡ↄ∞↕™⁹ 

 

5 Ⱡ♇♩꞉כ◒▪♄ⱪ♃  



UECS-Pi(Uni  ꜟ▪ꜙ♬ⱴ◙כꜚ(ꜟ♦⸗

 

10 / 108 Copyright 20 21 ▪ꜟ☻ⱪꜝ►♩(  ) 

ᵒ Raspberry Pi ⌐ SD◌כ♪╩☿♇♩⇔≡ↄ∞↕™⁹ 

ᵓ ☿♇♩▪♇ⱪ PC≤ Raspberry Pi ╩ LAN ≢ꜟⱩכ◔ ⇔≡ↄ∞↕™⁹ 

ᵔ ╩ ON ⌐⇔≡ↄ∞↕™⁹ 

ᵕ ON ⌐ Raspberry Pi ─ LED ⅜ ≡ ⇔≡™╢─╩ ⇔⁸⇔┌╠ↄ⅔ ∟ↄ∞↕

™⁹ 

( :PWR ─ꜝfiⱪ⅜ ⇔⌂™ │⁸SD◌כ♪⅜ ⌐ ↕╣≡™⌂™ ⅜ ⅎ╠╣╕∆⁹

SD◌כ♪ ⇔ ╖ ⁸№╢™│ⱨ□כⱶ►▼▪─ ⅝ ╖⌂≥╩ ⇔≡ↄ∞↕™⁹) 

 

ᵗ ☿♇♩▪♇ⱪ PC─WebⱩꜝ►◙(InternetExplorer )╩ ⇔⁸UECS-Pi Uni ─ IP ▪♪

꜠☻₈http:// 192.168.1.70₉⌐▪◒☿☻⇔⁸꜡◓▬fi ⅜ ↕╣╢─╩ ⇔≡ↄ∞↕™⁹ 

 

6 ꜡◓▬fi  

 

ᵘ Ɽ☻꞉כ♪”admin ”╩ ⇔⁸꜡◓▬fi╩◒ꜞ♇◒∆╢≤⁸♩♇ⱪ ⅜ ↕╣╕∆⁹ ≢

│ⱡכ♪ ⅜₈ ₉⌐⌂∫≡™╕∆⁹↓╣│ꜝ▬☿fi☻◖כ♪╩ ⇔≡™⌂™√╘≢∆⁹ 

 

7 ♩♇ⱪ ( ) 
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ᵙ ⱡכ♪ ┼ ⇔╕∆⁹MAC ▪♪꜠☻╩◖Ⱨכ⇔≡ ◘ⱳכ♩ support@arsprout .co.jp

⌐ ⱨ◊כⱴ♇♩≢↔ ↄ∞↕™⁹ꜝ ▬☿fi☻◖כ♪╩ⱷכꜟ⌐≡⅔ ╠∑™√⇔╕∆⁹⌂⅔⁸

⅔ ™ ╦∑ https://www.arsprout.co.jp/inquiry/  ⅛╠≢╙ ↑ ↑≡⅔╡╕∆⁹ 

-------------------------- 

꞉ⱦ♇♩ 

≡ 

 

UECS-Pi Uni ─ꜝ▬☿fi☻◖כ♪─ ╩⅔ ™ ⇔╕∆⁹ 

MAC ▪♪꜠☻│ ─ ╡≢∆⁹ 

 

ẼMAC ▪♪꜠☻ 

 

Ẽ ╛  

 

Ẽⱷכꜟ▪♪꜠☻ 

 

Ẽ  

 

Ẽ  

 

-------------------------- 

 

 

https://www.arsprout.co.jp/inquiry/form/
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ᵚ ꜝ▬☿fi☻◖כ♪╩ ⇔⁸₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔⁸∕─ ₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇

◒⇔╕∆⁹ 

 

8 ⱡכ♪ (ꜝ▬☿fi☻◖כ♪ ) 
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ᵛ ꜝ▬☿fi☻◖כ♪ ─♩♇ⱪ │ ─╟℮⌐⌂╡╕∆⁹ 

 

9 ♩♇ⱪ (ꜝ▬☿fi☻◖כ♪ ) 

 

ᵜ ꜝ▬☿fi☻◖כ♪─ ⅜ ⇔√╠⁸ⱡכ♪ ≢⁸ ╩ ⌐⁸ ↕∑√™

UECS/LAN Ⱡ♇♩꞉כ◒⌐ ╦∑√ ⌐ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡

ↄ∞↕™⁹ 



UECS-Pi(Uni  ꜟ▪ꜙ♬ⱴ◙כꜚ(ꜟ♦⸗

 

14 / 108 Copyright 20 21 ▪ꜟ☻ⱪꜝ►♩(  ) 

 

10 ⱡכ♪ (IP ) 

 

ᵝ IP ▪♪꜠☻ ─ │ ↕╣╕∑╪⁹₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ⇔√

⅜ ↕╣╕∆⁹ 

 

No.   

1 ⱡכ♪ ╩♪כⱡ⅜◙כꜚ  ⅛╡╛∆ↄ ∆╢√╘─ ≢∆⁹ ⅜

≢∆⁹ 

2 ⱡכ♪ CCM  UECS ─ⱡכ♪☻◐ꜗfi CCM ─<NAME> ⌐ ↕╣╕∆⁹ 

│ ─♃▬♩ꜟ⌐╙ ↕╣╕∆⁹ │ ASCII ♪כ◖

(ISO646-1991)[ ─ ]─╖ ⅜ ↕╣≡™╕∆⁹ 

3 ⱡכ♪ (kNN ) UECS ≢ ↕╣╢ CCM ─ⱡכ♪ ⌐ ↕╣╕∆⁹ │

₈cMC₉( ⱡכ♪)⌐ ↕╣≡™╕∆⅜⁸ ⌐ ∂≡ ─ⱡכ

♪ ⌐ ⇔≡ↄ∞↕™⁹ⱡכ♪ ─ │ UECS ─

⌐ ↕╣≡™╕∆⁹ 

4 room-region -order (priority ) UECS ≢ ↕╣╢⁸ ≢∆⁹LAN ⌐ ↕╣╢ ─ UECS 

ⱡכ♪─ ≤ ⇔⌂™╟℮⌐ ⇔≡ↄ∞↕™⁹ 



UECS-Pi(Uni  ꜟ▪ꜙ♬ⱴ◙כꜚ(ꜟ♦⸗

 

15 / 108 Copyright 20 21 ▪ꜟ☻ⱪꜝ►♩(  ) 

roomה [0 127] 

regionה [0 127] 

orderה ⇔ [0 30000] 

priorityה [0 30] 

5  ₈ ₉╩♅▼♇◒⇔≡ ╩ ∆╢≤⁸Raspberry Pi ─  

╩⅜ ↕╣╕∆⁹ 

 

₈ CCM(Date,Time )≢ ╩ ℮₉╩♅▼♇◒∆╢≤⁸UECS  

≢ ↕╣≡™╢ ⅜Ᵽכ◘ ∆╢ CCM(Date,Time )╩ ⇔

≡⁸ ╩ ⌐ ⇔╕∆⁹ ⅜ ⌐⌂╢≤⁸  

⌐ Date,TimeCCM ╩ ∟ ≤⌂╡⁸ ⅜ ↕╣╢╕≢ⱡכ♪ 

│ ⌐⌂╡╕∆⁹ 

 

₈ CCM(Date,Time )╩ ∆╢₉╩♅▼♇◒∆╢≤⁸ ⱡכ♪⅜ 

≡⇔≥Ᵽכ◘ ⇔╕∆⁹ 

 

( ▬fi♃כⱠ♇♩ ⌂ LAN ⌐ ↕╣≡™╢ │⁸ ⌐ NTP

╠⅛Ᵽכ◘ ⅜ ↕╣╕∆⁹NTP ⌐Ᵽכ◘ ≢⅝∏⁸Date/Time  CCM

╙ ≢⅝⌂™ │⁸ OFF ⌐⌂╢≤⁸ ╙ꜞ☿♇♩↕╣╕∆⁹

RTC ╩ꜟכꜙ☺⸗ ∆╣┌⁸ OFF ╙ ⅜ ⅝╕∆⁹β

│₈6.1.RTC ꜟכꜙ☺⸗ ₉╩ ) 

6 Ɽ☻꞉כ♪ ⌐꜡◓▬fi∆╢√╘─Ɽ☻꞉כ♪╩ ⇔√™ ⌐⁸ ⇔™Ɽ 

☻꞉כ♪╩ ⇔╕∆⁹ 

 

₈ ₉♅▼♇◒╩ OFF ⌐∆╢≤⁸Ɽ☻꞉כ♪ ╩ ╦∏⌐ ⌐ 

▪◒☿☻ ⌐⌂╡╕∆⁹( ⌐╟╢ ⅜ ≤⌂╡⁸☿◐ꜙ 

ꜞ♥▫꜠ⱬꜟ│ ⇔╕∆─≢↔ ↄ∞↕™⁹) 

7 IP ▪♪꜠☻ Raspberry Pi ─ IP ▪♪꜠☻╩ ⇔╕∆⁹ 

₈DHCP₉LANה ─ DHCP ╠⅛Ᵽכ◘ ⌐ IP ▪♪꜠☻ ╩ ⇔╕

∆⁹ 

₈ה IP₉ ⅜ ↕╣╕∆─≢⁸ ∆╢ LAN ⌐ ╦∑ 

√ ╩ ⇔≡ↄ∞↕™⁹ 

( UECS ≤⇔≡│ │ IP ⅜ ↕╣╕∆⁹╕√⁸ IP ▪♪

꜠☻⅛╠ ∆╢≤⁸ ⌐WebⱩꜝ►◙≢▪◒☿☻≢⅝⌂ↄ⌂╡╕∆⁹

⇔ↄ ⇔√ IP ▪♪꜠☻ ⌐ ╦∑≡⁸PC─ IP ▪♪꜠☻╙

⇔⁸ ⱡכ♪ ╩ ⇔≡ ⅜ ↕╣≡™╢⅛╩ ⇔≡

ↄ∞↕™) 

8 MAC ▪♪꜠☻ Raspberry Pi ─ MAC ▪♪꜠☻≢∆⁹ │ ╕∑╪⁹ 
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9 ⱨ□כⱶ►▼▪ Ver.  UECS-Pi Uni ─ⱨ□כⱶ►▼▪Ᵽכ☺ꜛfi≢∆⁹ 

WebUI ꜟכ◔꜡ 10 ─ )ꜟכ◔꜡ ה )╩ ⇔╕∆⁹ 

11 ♃▬ⱶ♂כfi ◦☻♥ⱶ─ ╩ ⇔╕∆⁹ 

12  ⱡכ♪─ ⌐ ∆╢ ( ⁸ ⁸ )╩ ⇔╕∆⁹ ↕

╣√ ╩ ⌐⁸♩♇ⱪ ⌐ ─ ⁸ ─ ╡ ⅜ ↕╣╕∆⁹

╩ ⌐∆╢≤⁸ ─ ⁸ ─ ╡ │ ↕╣⌂ↄ⌂╡╕∆⁹ 

13 ►◊♇♅♪♇◓ ⱡכ♪─ ⌐ ∂≡⁸OS╕√│ⱡכ♪─ ╩⅛↑╢ ≢∆⁹(β

│₈6.4.►◊♇♅♪♇◓♃▬ⱴ ₉╩ ) 

14 ○ⱪ◦ꜛfi ה[SSH ▪◒☿☻ ] 

SSH⌐╟╢ ▪◒☿☻ ╩ ╡ ⅎ╕∆⁹ 

OS ─◌☻♃ⱴ▬☼╩∆╢ ⌐ ⇔╕∆⁹ 

│☿◐ꜙꜞ♥▫꜠ⱬꜟ ⌐≈⌂⅜╢ ╣⅜№╡╕∆─≢⁸Linux 

OS⌐ ∆╢ ╩ ∆╢ ─╖ ⇔≡ ↕™  

15 ꜝ▬☿fi☻◖כ♪ UECS-Pi Uni ╩ ↕∑╢√╘⌐ ⌂ꜝ▬☿fi☻◖⁹∆≢♪כ ↕╣≡

™⌂™ │ⱡכ♪ ⅜ ⌐⌂╡╕∆⁹ 

3 ⱡכ♪  
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3.  

 

3.1. ♩♇ⱪ  

 

꜡◓▬fi ⁸№╢™│ ⱷ♬ꜙ₈─כ♩♇ⱪ₉╩◒ꜞ♇◒∆╢≤ ↕╣╢ ≢∆⁹UECS-Pi Uni

─ ╛⁸ ↕╣≡™╢☿fi◘≤▪◒♅ꜙ◄כ♃─ ⅜ ↕╣≡ ↕╣╕∆⁹ 

β ⅜₈ ₉≤⌂∫≡™╢ │⁸☿fi◘╛▪◒♅ꜙ◄כ♃ ─ ⅜ ↕╣√╕╕

≢∆─≢⁸ ⅛╠₈ⱡכ♪ ₉Ⱳ♃fi ╩ ∫≡ↄ∞↕™⁹ 

 

 

11 ♩♇ⱪ (ꜝ▬☿fi☻◖כ♪ ) 

 

No. ◌♥◗ꜞ  

1 IP ▪♪꜠☻ ⱡכ♪─ IP ▪♪꜠☻╩ ⇔╕∆⁹ 

 

2  ╩ ⇔╕∆⁹ⱡכ♪ ≢ ↕╣√♃▬ⱶ♂כfi⌐ ™⁸

≤ UTC( )≤─ ╩ ⇔╕∆⁹ 

 

3 ─ / / ─ ╡ ⱡכ♪ ≢ ↕╣√ ╩ ⌐⁸ ─ ⁸ ⁸ ─ ╡ ⅜
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↕╣≡ ↕╣╕∆⁹ 

 

4  ⱡכ♪─ ( ⁸ ⌂≥)╩ ⇔╕∆⁹ 

β ⅜₈ ₉≤⌂∫≡™╢ │⁸☿fi◘╛▪◒♅ꜙ◄כ♃ ─

⅜ ↕╣√╕╕ ≢∆─≢⁸ ⅛╠₈ⱡכ♪ ₉Ⱳ

♃fi ╩ ∫≡ↄ∞↕™⁹ 

 

5  

 

☿fi◘⁸▪◒♅ꜙ◄כ♃⌐ ↕╣√ ╩ ⇔╕∆⁹ 

╩◒ꜞ♇◒∆╢≤⁸ ⌐ ⇔√ ⸗♬♃ ⌐ ⇔╕∆⁹ 

 

6 /  

 

☿fi◘─ ─♃כ◄ꜙ♅◒▪⁸ ≤ ╩ ⇔╕∆⁹ 

 

 ♪כ⸗ 7

 

─♃כ◄ꜙ♅◒▪ ╩♪כ⸗ ⇔╕∆⁹ 

╩₉≡™≈⌐♪כ⸗ .₈5.2│ ⇔≡ↄ∞↕™⁹ 

 

8  

 

╩♃כ◄ꜙ♅◒▪ ╩♪כ⸗ AUTO ⌐∆╢⁸╙⇔ↄ│WEB

⌐ ╡ ⅎ≡ (ON/OFF, 0 -100[%])⌐⇔╕∆⁹ 

 

9 

 

▪▬◖fi 

 

 

▪▬◖fi╩◒ꜞ♇◒∆╢≤⁸☿fi◘⁸▪◒♅ꜙ◄כ♃─ ⌐ ⇔

╕∆⁹ 

4 ♩♇ⱪ  

 

 

3.2. ⸗♬♃  

 

ⱷ♬ꜙ₈─כ ⸗♬♃₉╩◒ꜞ♇◒∆╢≤ ↕╣╢ ≢∆⁹ ─☿fi◘─ ◓ꜝⱨ

─♃כ◄ꜙ♅◒▪╛ ─ ⅜ ≢⅝╕∆⁹ ⁸PID│≢♃כ◄ꜙ♅◒▪─ ─

╛ ◓ꜝⱨ⁸ꜟכꜟⱬכ☻ ─ ⅜ ↕╣╕∆⁹ ─ ╛⁸

⅜○꜠fi☺ ≢ ↕╣╕∆⁹ ─ ♃כ◄ꜙ♅◒▪ .₈5│ ה ─ ╩  
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12 ⸗♬♃ (☿fi◘) 

 

 

13 ⸗♬♃ PID]♃כ◄ꜙ♅◒▪) ]) 
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14 ⸗♬♃ ☻כⱬꜟכꜟ]♃כ◄ꜙ♅◒▪) ]) 

 

 

3.3. CCM  

 

ⱷ♬ꜙ₈─כCCM ₉╩◒ꜞ♇◒∆╢≤ ↕╣╢ ≢∆⁹UECS-Pi Uni ⌐ ↕╣≡™

╢ CCM( )─ ⅜ ↕╣≡ ↕╣╕∆⁹ 
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15 CCM  

 

3.4. ꜡◓  

 

ⱷ♬ꜙ₈─כ ꜡◓₉╩◒ꜞ♇◒∆╢≤ ↕╣╢ ≢∆⁹ ₈◌♥◗ꜞ₉⌐ ↕╣√꜡

◓ ⅜ ⌐ ↕╣≡ ↕╣╕∆⁹₈◒ꜞ▪₉Ⱳ♃fi≢ ↕╣≡™╢꜡◓ ╩ ∆╢↓

≤⅜≢⅝╕∆⁹ ⌐ ↕╣╢─│ ─ 100 ╕≢≢∆⅜⁸₈ ꜡◓ DL₉Ⱳ♃fi≢⁸ 1000

╕≢↕⅛─╓∫√ ♪כ꜡fi►♄╩♃כ♦◓꜡ ≢∆⁹╕√⁸₈ ꜡◓ DL₉Ⱳ♃fi≤₈OS꜡◓

DL₉≢◦☻♥ⱶ ─ ꜡◓ⱨ□▬ꜟ╩♄►fi꜡כ♪ ≢∆⁹ ꜡◓≤ OS꜡◓│ ◦☻♥ⱶ

─ ⌐ ↕╣╕∆⁹ 
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16 ꜡◓  

 

No. ◌♥◗ꜞ  

1 ⱡכ♪ UECS-Pi Uni ─ⱡכ♪ ⌐ ∆╢꜡◓ ⅜ ↕╣╕∆⁹ ⌐⁸

ה ꜡◓⁸Ⱡ♇♩꞉כ◒ כꜝ◄ ⌂≥⅜ ╕╣╕∆⁹ 

2 ♦Ᵽ▬☻ ↕╣√☿fi◘╛▪◒♅ꜙ◄כ♃⌐ כꜝ◄╢∆ ⌂≥⅜ ↕╣

╕∆⁹ 

3 ∕─  ∕─ ⌐ ∆╢꜡◓⅜ ↕╣╕∆⁹ ⌐◒ꜝ►♪ ─ ꜡

◓⌂≥⅜ ╕╣╕∆⁹ 

4  ≡─◌♥◗ꜞ─꜡◓⅜ ↕╣╕∆⁹ 

5 ꜡◓◌♥◗ꜞ  

 

ⱡכ♪⌐ ⅜ ⅝√≤ ╦╣╢ │⁸╕∏↓─ ╩ ⇔≡╖≡ↄ∞↕™⁹╕√▪◒♅ꜙ◄כ♃

⌐╟∫≡ ─♃כ◄ꜙ♅◒▪ ╙ ⌐ ∆╢ ⅜ ⌂─≢⁸ ⅜▬ⱷכ☺⇔√ ╡⌐▪◒

⅜♃כ◄ꜙ♅ ⇔≡™╢⅛╩ ∆╢─⌐╙ ∟╕∆⁹ 
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4. ☿fi◘ ה  

 

4.1.  

 

≢│⁸Raspberry Pi ⌐ USB ◦ꜞ▪ꜟ ▪♄ⱪ♃≢ ↕╣√ ☿fi◘ ⁸Uni Pi

⌐ ↕╣√▪♫꜡◓☿fi◘ ⅔╟┘ 1-Wire ☿fi◘╩ UECS ─☿fi◘≤⇔≡ ∆╢

⅜ ≢∆⁹╕√ ─ UECS ⱡכ♪─☿fi◘╛▪◒♅ꜙ◄כ♦─♃כ♃╩ ⇔⁸∕╣╩ ╠─☿fi◘

≡⇔≥♃כ♦ ⌐ ∆╢ ╙ ≢∆⁹ 

 

17 ☿fi◘  

 

☿fi◘─ ╩ ⌐ ⇔╕∆⁹ 

No. ◌♥◗ꜞ  

1 USB◦ꜞ▪ꜟ USB ◦ꜞ▪ꜟ ▪♄ⱪ♃╩ ⇔≡ ⁹ 

2 1-Wire  UniPi ─☺ꜗ♇◒(Raspberry Pi ⌐№╢)⌐ 1-Wire ☿fi◘╩ ⁹ 

3 ▪♫꜡◓  UniPi ─▪♫꜡◓ Ⱶ♫ꜟ(2כ♃ )⌐▪♫꜡◓☿fi◘╩ ⁹ 

4 UECSCCM LAN ─ UECS ☿fi◘ⱡכ♪⅛╠─ CCM ♃כ♦ ⁹ 

6 ☿fi◘  
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4.2. ◦ꜞ▪ꜟ ☿fi◘ 

 

USB ◦ꜞ▪ꜟ ≢ ↕╣√ ≤⁸ ─ⱨ◊כⱴ♇♩─ ASCII ╩♃כ♦ ⇔⁸

⌐╟╢ ⌂☿fi◘ ⅜ ≢∆⁹ 

 

18 ◦ꜞ▪ꜟ ☿fi◘  

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈☿fi◘ [ ◦ꜞ▪ꜟ]₉╩ 

⇔≡⁸☿fi◘ ╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ₈ ₈╩₉♪כ⸗ ₉⌐ ∆╢≤⁸◦ꜞ▪ꜟⱳכ♩ ⅜ ↕╣╕∆⁹ ╩

⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 

 

19 ◦ꜞ▪ꜟ☿fi◘ (ⱳכ♩ ) 
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No.    

1  ◦ꜞ▪ꜟⱳכ♩ ◦ꜞ▪ꜟⱳכ♩─ ╩ ⇔╕∆⁹ │ ≢ ⇔

≡ↄ∞↕™⁹ 

USBה ◦ꜞ▪ꜟ ₈/dev/ttyUSB 0₉ 

2   ◦ꜞ▪ꜟⱳכ♩─ (bps)╩ ⇔╕∆⁹ 

∆╢ ─ ─ ⌐ ╦∑≡ↄ∞↕™⁹ 

7 ◦ꜞ▪ꜟ☿fi◘ (ⱳכ♩ ) 

 

ᵔ ⌐ ╖ ╡√™☿fi◘ ─ ⅜ ↕╣╕∆⁹ ╩ ⌐⁸ ⌂

╩ 

⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

 

20 ◦ꜞ▪ꜟ☿fi◘ (☿fi◘ ) 

 

No.   

1  ∆╢ │⁸ ☿fi◘ ╩ ⇔≡ↄ∞↕™⁹ 

≢⅝╕∆─≢⁸ ⌐ ⇔≡™╢ ╩ ⁸ ⇔√™ │ꜞ☻ 

♩⅛╠ ⇔≡ↄ∞↕™⁹ 

2  ⇔√ ─ꜝⱬꜟ ≢∆⁹♩♇ⱪ ╛ CCM ≢ ↕╣╢ ≤

⌂╡╕∆─≢⁸ ∆╢ ⅜ ⇔╛∆™ ╩ ⇔≡ↄ∞↕™⁹ 

3 CCM  UECS ≢ ↕╣╢ CCM ─ ≢∆⁹ ⌂ CCM ─ ─

⁸UECS│ꜟכꜟ ⁸№╢™│ ●▬♪ꜝ▬fi ⌐ ↕╣≡

™╕∆─≢⁸ ⌐ ⇔≡ↄ∞↕™⁹ 

4 Ɽ♃כfi ◦ꜞ▪ꜟ ≢ ↕╣√ ⅛╠⁸☿fi◘ ≤⇔≡ ∆╢√╘─Ɽ♃כ 

fi ╩ ⇔≡ↄ∞↕™⁹Ɽ♃כfi ⁸Java│ꜟכꜟ─ ─

⌐(β)ꜟכꜟ ™╕∆⁹ 

₈TEMP: 23.5₉≤™℮ ⅛╠ ╩ ⅝ ⇔√™  
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Ɽ♃כfi ₈TEMP: ([0-9.¥ -¥+]+)₉ 

5  ─ ( )╩ ⇔√™ ⌐ ⇔╕∆⁹ 

1 ─ ⅜ ↕╣√ ⁸ ↕╣√ ⅛╠ ⅜  

∆╢╕≢⌐ ⅜ ↕╣⌂⅛∫√ ⌐⁸ │ ⌐◒ꜞ▪↕╣╕∆⁹╕√⁸ 

∆╢ CCM ─ ╙ ↕╣╕∆⁹ 

6 (y=a^ 2x+bx+c) ⇔√ ⅛╠ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

]ה  7 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 

 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

8  ◒ꜝ►♪ ─√╘⌐⁸ ╩♃כ♦≢ ∆╢ ╩ ⇔╕∆⁹ 

№╢™│ 0─ │ ↕╣╕∑╪⁹₈◒ꜝ►♪ ₉⌐♅▼♇◒╩  

╣╢≤⁸ ♪כ꜡ⱪ♇▪⅜♃כ♦√╣↕ ≤⌂╡╕∆⁹ 

8 ◦ꜞ▪ꜟ☿fi◘ (☿fi◘ ) 

(β)[ URL]http://docs.oracle.com/javase/jp/ 8/api/java/util/regex/Pattern.html  
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4.3. A/D ☿fi◘ 

 

Raspberry Pi ─ ≢№╢ UniP i ⌐ ↕╣≡™╢ AD ◖fiⱣכ♃ IC ꜟכꜙ☺⸗ MCP3422

╩ ∆╢↓≤≢⁸2 ─▪♫꜡◓ ☿fi◘╩ ≢∆⁹ ♃☻Ⱶכ◘≡⇔≥ ─

╙ ⇔╕∆⁹ 

 

21 A/D ☿fi◘  

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈☿fi◘ [A/D ]₉╩

⇔≡⁸☿fi◘ ╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 
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22 ☿fi◘ [A/D ]  

 

No.   

1 ♅ꜗfiⱠꜟ ≤⌂╢▪♫꜡◓ ♅ꜗfiⱠꜟ╩ ⇔╕∆⁹ ⌐♅▼♇◒╩ 

╣╢≤⁸ ⌐ ⅜ ↕╣╕∆⁹ 

2 CCM  ☿fi◘ ─ꜝⱬꜟ ≢∆⁹♩♇ⱪ ╛ CCM ≢ ↕╣╢ ≤⌂╡

╕∆─≢⁸ ∆╢☿fi◘⅜ ⇔╛∆™ ╩ ⇔≡ↄ∞↕™⁹ 

3 CCM  UECS ≢ ↕╣╢ CCM ─ ≢∆⁹ ⌂ CCM ─ ─

⁸UECS│ꜟכꜟ ⁸№╢™│ ●▬♪ꜝ▬fi ⌐ ↕╣≡

™╕∆─≢⁸ ⌐ ⇔≡ↄ∞↕™⁹ 

4 A/D ]ה  ♃▬ⱪ] 

☿fi◘ ╩▪♫꜡◓ ≤⇔≡ ∆╢⅛⁸ ⌐ ⇔≡ ∆╢⅛╩ 

⇔╕∆⁹ 

]ה ] 

│ MCP3422─ꜞⱨ□꜠fi☻ ≢№╢⁸2.048V ⌐⌂╡╕∆⅜⁸  

⌂≥╩ ⇔≡ ⌂╢ ⌐⌂╢ │⁸ ⇔≡ↄ∞↕™⁹ 

]ה ]A/D ─ (18/16/14/12bit )╩ ⇔╕∆⁹ │ ╙

⌂ 18bit ⌐⇔≡⅔↑┌ №╡╕∑╪⁹ 

─ⱪ꜡◓ꜝⱴⱩꜟ▪fiⱪ[fi▬◕]ה ╩ ⇔╕∆⁹ │⁸ ─

≢ ↕╣╕∆⁹ 

(V)=[ (V)]÷[ ]÷[◕▬fi]×▪♫꜡◓  

5  CH ↔≤─☿fi◘ ─ ( )≤ ╩ ⇔╕∆⁹ ≤⇔

≡ ╩ ⇔√ │⁸ ( )╩ ⇔╕∆⁹☿fi◘ ⅜ ∆

⅞≡ ⅜ ⅝∆⅞╢ ⌐⁸ ╩ ∆╢↓≤≢⁸╝╢╛⅛⌐
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∆╢ ≢ ⌐⌂╡╕∆⁹ 

6  ⇔√ ⅛╠ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

≤⇔≡⁸ ╩ ≢∆⁹ 

[ ] y=ax^ 2+bx+c 

 

♃☻Ⱶכ◘] ] ♃☻Ⱶכ◘─ ⌐ ∫≡⁸ ╩ ⇔╕∆⁹ 

 

 ♃☻Ⱶכ◘:Rthה

( ⌐⅔↑╢ ⁸B ♃☻Ⱶכ◘│ ) 

R:ⱪꜟ▪♇ⱪה  

:Vpה  

:Vthה  

 

]ה  7 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 

 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

8  ◒ꜝ►♪ ─√╘⌐⁸ ╩♃כ♦≢ ∆╢ ╩ ⇔╕∆⁹

№╢™│ 0 ─ │ ↕╣╕∑╪⁹₈◒ꜝ►♪ ₉⌐♅▼♇◒╩

╣╢≤⁸ ♪כ꜡ⱪ♇▪⅜♃כ♦√╣↕ ≤⌂╡╕∆⁹ 

9 ☿fi◘ [A/D ]  
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ẼA/D ☿fi◘  

 

☿fi◘ PVSS-01─ ╩ ⇔╕∆⁹ ─╟℮⌐ ⇔╕∆(PVSS-01⅛╠ ≡™╢ │

⌐│ ≢∆)⁹ ≤ │ ⌡⁸≥∟╠╙ AI 1+⌐ ↕╣╢╟℮⌐⇔╕∆⁹ │ AI 1-⌐ ⇔

╕∆⁹ 

 

 

23 PVSS-01  

 

─╟℮⌐ A/D ☿fi◘╩ ⇔╕∆⁹PVSS-01│ 0-1V ─ ≢ 0-1kW/m^ 2─ ╩

∆─≢⁸ ─ │↓─╟℮⌐⌂∫≡™╕∆⁹ 
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24 ☿fi◘ [A/D ] (PVSS-01) 

 

⅜ ∆╢≤♩♇ⱪⱭכ☺⌐ ─╟℮⌐ ↕╣╕∆⁹ 

 

25 ♩♇ⱪ (PVSS-01─ ╩ ) 

 

4.4. CCM ☿fi◘ 

 

LAN ↕╣√ ─ UECS ⱡכ♪⅛╠ ↕╣╢ CCM ╩ ⇔⁸ ─☿fi◘ ≤⇔≡ ⅜ ≢

∆⁹ 
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26 (CCM ☿fi◘) 

 

 

 

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈☿fi◘ [CCM ]₉╩

⇔≡⁸☿fi◘ ╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕ 

∆⁹ 

 

27 ☿fi◘ [CCM ]  

 

No.   

1  ∆╢ │⁸ ☿fi◘ ╩ ⇔≡ↄ∞↕™⁹ ≢⅝╕∆
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─≢⁸ ⌐ ⇔≡™╢ ╩ ⁸ ⇔√™ │ꜞ☻♩⅛╠ ⇔≡ↄ

∞↕™⁹ 

2  ☿fi◘ ─ꜝⱬꜟ ≢∆⁹♩♇ⱪ ╛ CCM ≢ ↕╣╢ ≤⌂╡

╕∆─≢⁸ ∆╢☿fi◘⅜ ⇔╛∆™ ╩ ⇔≡ↄ∞↕™⁹ 

3 CCM  UECS ≢ ↕╣╢ CCM ─ ≢∆⁹ ⇔√™ CCM ─ ╩

⇔≡ↄ∞↕™⁹ 

4  ◒ꜝ►♪ ─√╘⌐⁸ ╩♃כ♦≢ ∆╢ ╩ ⇔╕∆⁹

№╢™│ 0 ─ │ ↕╣╕∑╪⁹₈◒ꜝ►♪ ₉⌐♅▼♇◒╩

╣╢≤⁸  כ꜡ⱪ♇▪⅜♃כ♦√╣↕

♪ ≤⌂╡╕∆⁹ 

10 ☿fi◘ [CCM ]  

 

  



UECS-Pi(Uni  ꜟ▪ꜙ♬ⱴ◙כꜚ(ꜟ♦⸗

 

35 / 108 Copyright 20 21 ▪ꜟ☻ⱪꜝ►♩(  ) 

4.5. 1-Wire☿fi◘ 

 

UniPi ○ⱪ◦ꜛfi─ 1-Wire ☿fi◘(DS18B20)⁸⅔╟┘ UNICA ◦ꜞכ☼☿fi◘(U1WTVD/U1WTA)

╩ ≢∆⁹Ᵽ☻ ∆╢↓≤≢⁸ ─☿fi◘╩ ≢∆⁹ 

 

28 (1-Wire ☿fi◘) 

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈☿fi◘ [1-Wire]₉╩

⇔≡⁸☿fi◘ ╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕ 

∆⁹ 

 



UECS-Pi(Uni  ꜟ▪ꜙ♬ⱴ◙כꜚ(ꜟ♦⸗

 

36 / 108 Copyright 20 21 ▪ꜟ☻ⱪꜝ►♩(  ) 

 

29 ☿fi◘ [1-Wire]  

 

No.   

1  ∆╢ │⁸ ☿fi◘ ╩ ⇔≡ↄ∞↕™⁹ 

≢⅝╕∆─≢⁸ ⌐ ⇔≡™╢ ╩ ⁸ ⇔√™ │ 

ꜞ☻♩⅛╠ ⇔≡ↄ∞↕™⁹ 

2 ☿fi◘  ↕╣╢☿fi◘ ╩ ⇔≡ↄ∞↕™⁹ 

3 [☿fi◘] ⌐ ↕╣╢ ╩ ⇔╕∆⁹ 

∆╢☿fi◘⅜ ⇔╛∆™ ╩ ⇔≡ↄ∞↕™⁹ 

4 1-Wire ▪♪꜠☻ ↕╣≡™╢☿fi◘─ 1-Wire ▪♪꜠☻ ⅜ ↕╣╕∆⁹ ⇔√™☿

fi◘─▪♪꜠☻╩ ⇔≡ↄ∞↕™⁹1≈─☿fi◘─╖≢№╣┌ ↕╣╢▪

♪꜠☻│ 1≈≢№╢√╘ №╡╕∑╪⅜⁸ ─☿fi◘╩ ∆╢ │⁸

⅛╠∆═≡─☿fi◘╩≈⌂←≤⁸☿fi◘≤▪♪꜠☻─ ⅜ ⇔ↄ⌂

╡╕∆⁹☿fi◘╩ 1 ∏≈ ⇔⁸ √⌐ ↕╣√▪♪꜠☻╩ ⇔⌂⅜╠

∆╢≤Ⱶ☻⅜ ≢⅝╕∆⁹ 

5  ☿fi◘⅛╠ ╩ ╖ ╗ ╩ ⇔╕∆⁹ 

6  CCM≤⇔≡ ∆╢ ─ ╩ ⇔╕∆⁹☿fi◘ ≢ ↕╣√

↔≤⌐ ↕╣╢ │ ⌂╡╕∆⁹[ / ]─♅▼♇◒╩ ╡ ⅎ╢↓

≤≢⁸CCM ─ ⅜ ╡ ╦╡⁸ ⅜ / ↕╣╕∆⁹ 
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7 [ ] ☿fi◘ ─ꜝⱬꜟ ≢∆⁹♩♇ⱪ ╛ CCM ≢ ↕╣╢ ≤⌂╡╕

∆─≢⁸ ∆╢☿fi◘⅜ ⇔╛∆™ ╩ ⇔≡ↄ∞↕™⁹ 

8 CCM  UECS ≢ ↕╣╢ CCM ─ ≢∆⁹ ⇔√™ CCM ─ ╩

⇔≡ↄ∞↕™⁹ 

9  ☿fi◘ ─ ( )≤ ╩ ⇔╕∆⁹ ≤⇔≡ ╩

⇔√ │⁸ ( )╩ ⇔╕∆⁹☿fi◘ ⅜ ∆⅞≡ ⅜

⅝∆⅞╢ ⌐⁸ ╩ ∆╢↓≤≢⁸╝╢╛⅛⌐ ∆╢ ≢

⌐⌂╡╕∆⁹ 

10  ╩ ⇔√╡⁸ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

]ה  11 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 

 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

12  ◒ꜝ►♪ ─√╘⌐⁸ ╩♃כ♦≢ ∆╢ ╩ ⇔╕∆⁹

№╢™│ 0 ─ │ ↕╣╕∑╪⁹₈◒ꜝ►♪ ₉⌐♅▼♇◒╩

╣╢≤⁸ ♪כ꜡ⱪ♇▪⅜♃כ♦√╣↕ ≤⌂╡╕∆⁹ 

11 ☿fi◘ [1-Wire ]  
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4.6. ☿fi◘ 

 

╖─ ─☿fi◘ ╩ ╖ ╦∑⁸ ╩ ™⁸ √⌂ ☿fi◘≤⇔≡ ⇔⁸

─ 

☿fi◘ ≤ ⌐ ╛ ⌐ ∆╢↓≤⅜ ≢∆⁹╕√⁸ ☿fi◘ ╛ ─☿fi◘≤ ╖

╦∑⁸↕╠⌐ √⌂ ☿fi◘╩ ∆╢↓≤╙ ≢∆⁹ 

 

 

30 ☿fi◘  

 

⌂ │ ⌐⌂╡╕∆⁹ 

No.   

1  ╖☿fi◘ ╩ ⇔⁸ ╩ ⅎ√ ⌐ ( 1)╩ ⇔╕∆⁹

⌐ ∆╢☿fi◘ ⌐ ⇔≡⁸ ⌐ ╩ ∆╢ ╩ ≢

∆⁹ 

1 ⁸ ─ ─√╘─ ≤⇔≡  

2 ─┼♃כ◄ꜙ♅◒▪ ≤⇔≡  

2  ☿fi◘─ ⌐ ⇔≡⁸↕╠⌐∕─ ─ ╩ ꜟכ◔☻⁸╡√╘

(y=ax^ 2+bx+c)╩ ℮↓≤⅜≢⅝╕∆⁹ 

1 Ɫ►☻ ─ ⇔≡ ≢  

2 ☿fi◘─ ≤ ╩ ⌐  

3  ╩ ⇔≡⁸☿fi◘─ ╩ ⇔╕∆⁹ 

ה ─ ╩  

4 (DIF)  ─ ─ ╡ ─ ≤⁸ 0:00 ─  & ─

╡ 23:59 ─ ─ ╩ ⇔╕∆⁹ 

─ ≢ ה ─ ⅝ ™╩  

5  ☿fi◘ A ≤☿fi◘ B ─ ╩ ⇔√ ╩ ⇔╕∆⁹ 

─ ─ ╩ ⇔≡⁸ ╩  

6  ☿fi◘ A ⅛╠☿fi◘ B ─ ╩ ⇔√ ╩ ⇔╕∆⁹ 
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1 ≤ ─ ╩ ⇔≡  

2 ≤ ─ ╩ ⇔≡  

3 ≤ ─ ╩ ⇔≡⁸ ⌐  

7  ☿fi◘ A ≤☿fi◘ B ─ ╩ ⇔√ ╩ ⇔╕∆⁹ 

╟╡ ⌂ ⌐  

8  ☿fi◘ A ─ ╩☿fi◘ B ─ ≢ ⇔√ ╩ ⇔╕∆⁹ 

╟╡ ⌂ ⌐  

9  ☿fi◘─ ╩ ⇔╕∆⁹ 

(W)⅛╠ (J)╩ ⇔≡  

10  ─ ☿fi◘≤ ☿fi◘⅛╠⁸ (g/m3)╩ ⇔╕∆⁹ 

▪♫꜡◓ ☿fi◘╛ CCM ⅛╠  

11  ─ ☿fi◘≤ ☿fi◘⅛╠⁸ (g/m3)╩ ⇔╕∆⁹ 

▪♫꜡◓ ☿fi◘╛ CCM ⅛╠  

12  ─ ☿fi◘≤ ☿fi◘⅛╠⁸ (ϴ)╩ ⇔╕∆⁹ 

▪♫꜡◓ ☿fi◘╛ CCM ⅛╠  

13  ☿fi◘≤ ☿fi◘⅛╠⁸Sprug ─ ╩ ™≡ (%RH)

╩ ⇔╕∆⁹ 

⌐⅔↑╢ ⇔√  

14  (16 )⅛╠⁸ ╩ ⱬ◒♩ꜟ ≢ ⇔╕∆⁹ 

≤ ╩ ⇔≡  

15  ☿fi◘─ ╩ ⇔╕∆ 

╟╡ ⌂ ⌐  

12 ☿fi◘  

 

4.6.1. ♃▬ⱪ ≤CCM ( ) 

 

 

31 ☿fi◘ [ ] ( ) 

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈☿fi◘ [ ]₉╩ ⇔≡⁸

☿fi◘ ╩ ⇔≡ↄ∞↕™⁹ 
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ᵒ ₈ ₉☿꜠◒♃⅛╠⁸ ⁸№╢™│ ⇔√™ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ ─ │⁸₈ ♃▬ⱪ₉⅛╠ ⇔√™ ╩ ∆╢≤ ⌂ ⅜ ↕╣

╕∆⁹ ⌐♪כ⸗─≡ ⌂ │ ╩ ⌐ ⇔≡ↄ∞↕™⁹ 

No.   

1  ☿fi◘ ─ꜝⱬꜟ ≢∆⁹♩♇ⱪ ╛ CCM ≢ ↕╣╢ ≤⌂╡

╕∆─≢⁸ ∆╢☿fi◘⅜ ⇔╛∆™ ╩ ⇔≡ↄ∞↕™⁹ 

2 CCM  UECS ≢ ↕╣╢ CCM ─ ≢∆⁹ ⇔√™ CCM ─ ╩

⇔≡ↄ∞↕™⁹ 

3  ◒ꜝ►♪ ─√╘⌐⁸ ╩♃כ♦≢ ∆╢ ╩ ⇔╕∆⁹

№╢™│ 0 ─ │ ↕╣╕∑╪⁹₈◒ꜝ►♪ ₉⌐♅▼♇◒╩

╣╢≤⁸ ♪כ꜡ⱪ♇▪⅜♃כ♦√╣↕ ≤⌂╡╕∆⁹ 

13 ☿fi◘ [ ] ( ) 

 

4.6.2.  

 

⌐ ∫≡⁸ ( =1)╩ ∆╢ ≢∆⁹ 

 

ᵑ ₈ ♃▬ⱪ₉ ⅛╠₈ ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 

  

32 ☿fi◘ [ ] ( ) 

 

No.   

1  ⅜ ⌂ ╩ ⇔╕∆⁹ 

─ │ 24 ∆═≡⅜ ⌐⌂╡╕∆⁹ 

]ה ] 

24 ≢ ╩ ≢⅝╕∆⁹ 
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0 ╩╕√™∞ ╙ ≢∆⁹ 23:00 2:00  

]ה ─ ][ ][ ─ ╡] 

≤ ⅛╠ ↕╣√ ╩ ⌐ ╩ ≢⅝╕∆⁹

⅜ ↕╣≡™⌂™ │ ⇔╕∑╪⁹ 

0 ╩╕√™∞ ╙ ≢∆⁹ ─ ╡[ ] ─ [ ]  

2 ( ]ה ( ≡─ ⅜ ] 

≢ ↕╣√ ⅜ ⇔√ ─╖⌐ ⇔╕∆⁹ 

─⅛╣∏™]ה ⅜ ] 

≢ ↕╣√ ─≥╣⅛ ≈⅜ ⇔√ ⌐ ⇔╕∆⁹ 

3 ( ) ⱡכ♪⌐ ↕╣≡™╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹ 

≤∆╢╙─╩ ⇔≡ↄ∞↕™⁹ 

─ │ ⇔╕∑╪⁹ 

4 ( ) ∆╢ ( / ה )╩ ⇔╕∆⁹ 

5  ╩ ⇔≡ √∆ ╩ ⇔╕∆⁹ 

⁸╙⇔ↄ│ 0≢ ≢ ⇔╕∆⁹ 

⌐ ⌐ ⇔⌂™ ⌐⌂∫√ │⁸ ≤ ↕╣╕∑

╪⁹ 

6  ⌐ⱴ♇♅⇔√ ⅛╠ ≢ ( =1)╩ ⇔ ↑╢  

╩ ⇔╕∆⁹ ⌐ ┘ ⌐ⱴ♇♅∆╢≤⁸∕─ ⅛ 

╠ ⅜◌►fi♩↕╣╕∆⁹ 

14 ☿fi◘ [ ] ( ) 

 

 

4.6.3.  

 

☿fi◘─ ╩ ∆╢ ≢∆⁹╕√⁸ ╩ ⌐⇔√ ─╒⅛⌐⁸ ─ ╛

╙ ≢∆⁹ 

 

ᵑ ₈ ♃▬ⱪ₉ ⅛╠₈ ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 
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33 ☿fi◘ [ ] ( ) 

 

No.   

1  ⱡכ♪⌐ ↕╣≡™╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹

≤∆╢╙─╩ ⇔≡₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤ ꜞ☻♩⌐

↕╣╕∆⁹ ꜞ☻♩ ≢ ⇔√™ ╩ ⇔≡₈ ₉Ⱳ♃fi╩◒ꜞ♇◒

∆╢≤⁸ꜞ☻♩⅛╠ ↕╣╕∆⁹ 

2  ( )≤ ╩ ⇔╕∆⁹ ≤⇔≡ ╩ ⇔√

│⁸ ( )╩ ⇔╕∆⁹☿fi◘ ⅜ ∆⅞≡ ⅜ ⅝∆⅞╢

⌐⁸ ╩ ∆╢↓≤≢⁸╝╢╛⅛⌐ ∆╢ ≢ ⌐⌂╡

╕∆⁹ 

3  ⇔√ ⅛╠ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

]ה  4 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 

 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

15 ☿fi◘ [ ] ( ) 

 

4.6.4.  

 

╩ ⇔≡⁸☿fi◘─ ╩ ∆╢ ≢∆⁹╕√⁸ ╩ ⌐⇔√ ─╒⅛⌐⁸

╩ ⌐⇔√ ╛ ╙ ≢∆⁹ 

 

ᵑ ₈ ♃▬ⱪ₉ ⅛╠₈ ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 
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ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣

╕∆⁹ 

 

34 ☿fi◘ [ ] ( ) 

 

No.   

1  ⱡכ♪⌐ ↕╣≡™╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹

≤∆╢╙─╩ ⇔╕∆⁹ 

2  ╩ ∆╢ ╩ ⇔╕∆⁹ 

╩ ⅞√ ⌐ ⅜ ↕╣╕∆⁹ 

 

]ה ] 

24 ≢ ╩ ≢⅝╕∆⁹ 

0 ╩╕√™∞ ╙ ≢∆⁹ 23:00 2:00  

 

]ה ─ ][ ][ ─ ╡] 

≤ ⅛╠ ↕╣√ ╩ ⌐ ╩ ≢⅝╕∆⁹

⅜ ↕╣≡™⌂™ │ ⇔╕∑╪⁹ 

0 ╩╕√™∞ ╙ ≢∆⁹ ─ ╡[ ] ─ [ ]  

3  ( )≤ ╩ ⇔╕∆⁹ ≤⇔≡ ╩ ⇔√

│⁸ ( )╩ ⇔╕∆⁹☿fi◘ ⅜ ∆⅞≡ ⅜ ⅝∆⅞╢

⌐⁸ ╩ ∆╢↓≤≢⁸╝╢╛⅛⌐ ∆╢ ≢ ⌐⌂╡

╕∆⁹ 

4  ⇔√ ⅛╠ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

]ה  5 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 
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 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

16 ☿fi◘ [ ] ( ) 

 

4.6.5. (DIF) 

 

─ ─ ╡ ─ ≤⁸ 0:00 ─  & ─ ╡ 23:59 ─ ─

╩ ⇔╕∆⁹ⱡכ♪ ≢ ╩ ⇔⁸ ─ / ─ ╡ ⅜ ↕╣╢ ≢⌂↑

╣┌ ⇔╕∑╪⁹╕√⁸ │ ─ 0:00⌐ ↕╣╕∆─≢⁸∕╣╕≢│ ─ ⅜

↕╣╢↓≤⌐⌂╡╕∆⁹ 

 

ᵑ ₈ ♃▬ⱪ₉ ⅛╠₈ (DIF)₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣

╕∆⁹ 

 

35 ☿fi◘ [ ] ( (DIF) ) 

 

No.   

1  ⱡכ♪⌐ ↕╣≡™╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹

≤∆╢╙─╩ ⇔╕∆⁹ 

2  ( )≤ ╩ ⇔╕∆⁹ 

≤⇔≡ ╩ ⇔√ │⁸ ( )╩ ⇔╕∆⁹ 

☿fi◘ ⅜ ∆⅞≡ ⅜ ⅝∆⅞╢ ⌐⁸ ╩ ∆╢↓≤

≢⁸╝╢╛⅛⌐ ∆╢ ≢ ⌐⌂╡╕∆⁹ 

3  ⇔√ ⅛╠ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

 

]ה  4 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 
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 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

17 ☿fi◘ [ ] ( (DIF) ) 

 

4.6.6.  

 

₁─☿fi◘─ ╩ ⇔╕∆⁹ 

 

ᵑ ₈ ♃▬ⱪ₉ ⅛╠₈ ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣

╕∆⁹ 

 

 

36 ☿fi◘ [ ] ( ) 

 

No.   

1  

(y=a+b) 

─ ⌐⌂╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹

≤∆╢╙─╩ ⇔≡ↄ∞↕™⁹ 

[ ]♅▼♇◒╩ ╣╢≤⁸ ⅜ ≢ ↕╣╕∆⁹ 

2  ⇔√ ⅛╠ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

]ה  3 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 

 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

18 ☿fi◘ [ ] ( ) 

 

4.6.7.  

 

₁─☿fi◘─ ╩ ⇔╕∆⁹ 

 



UECS-Pi(Uni  ꜟ▪ꜙ♬ⱴ◙כꜚ(ꜟ♦⸗

 

46 / 108 Copyright 20 21 ▪ꜟ☻ⱪꜝ►♩(  ) 

ᵑ ₈ ♃▬ⱪ₉ ⅛╠₈ ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣

╕∆⁹ 

 

 

37 ☿fi◘ [ ] ( ) 

 

No.   

1  

(y=a-b) 

─ ⌐⌂╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹

≤∆╢╙─╩ ⇔≡ↄ∞↕™⁹ 

[ ]♅▼♇◒╩ ╣╢≤⁸ ⅜ ≢ ↕╣╕∆⁹ 

2  ⇔√ ⅛╠ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

]ה  3 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 

 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

19 ☿fi◘ [ ] ( ) 

 

4.6.8.  

 

₁─☿fi◘─ ╩ ⇔╕∆⁹ 

 

ᵑ ₈ ♃▬ⱪ₉ ⅛╠₈ ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣

╕∆⁹ 
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38 ☿fi◘ [ ] ( ) 

 

No.   

1  

(y=a*b) 

─ ⌐⌂╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹

≤∆╢╙─╩ ⇔≡ↄ∞↕™⁹ 

[ ]♅▼♇◒╩ ╣╢≤⁸ ⅜ ≢ ↕╣╕∆⁹ 

2  ⇔√ ⅛╠ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

]ה  3 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 

 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

20 ☿fi◘ [ ] ( ) 

 

4.6.9.  

 

₁─☿fi◘─ ╩ ⇔╕∆⁹ 

 

ᵑ ₈ ♃▬ⱪ₉ ⅛╠₈ ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣

╕∆⁹ 

 

 

39 ☿fi◘ [ ] ( ) 



UECS-Pi(Uni  ꜟ▪ꜙ♬ⱴ◙כꜚ(ꜟ♦⸗

 

48 / 108 Copyright 20 21 ▪ꜟ☻ⱪꜝ►♩(  ) 

 

No.   

1  

(y=a/b) 

─ ⌐⌂╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹

≤∆╢╙─╩ ⇔≡ↄ∞↕™⁹ 

[ ]♅▼♇◒╩ ╣╢≤⁸ ⅜ ≢ ↕╣╕∆⁹ 

2  ⇔√ ⅛╠ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

]ה  3 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 

 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

21 ☿fi◘ [ ] ( ) 

 

 

4.6.10.  

 

≈─☿fi◘─ ╩ ⇔╕∆⁹ 

 

ᵑ ₈ ♃▬ⱪ₉ ⅛╠₈ ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣

╕∆⁹ 

 

 

 

40 ☿fi◘ [ ] ( ) 
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No.   

1  ─ ⌐⌂╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹ 

≤∆╢╙─╩ ⇔≡ↄ∞↕™⁹ 

2  ─ ⁸ ⁸0ꜞ☿♇♩∆╢ ╩ ⇔╕∆⁹ 

 

 [⇔⌂]ה

╩ ⇔╕∑╪⁹ ⁸ ─ ⅜⌂⇔⌐ ↕╣╢≤⁸24

≢ ↕╣╕∆⁹ 

 

]ה ] 

24 ≢ ╩ ≢⅝╕∆⁹ 

0 ╩╕√™∞ ╙ ≢∆⁹ 23:00 2:00  

 

]ה ─ ][ ][ ─ ╡] 

≤ ⅛╠ ↕╣√ ╩ ⌐ ╩ ≢⅝╕∆⁹

⅜ ↕╣≡™⌂™ │ ⇔╕∑╪⁹ 

0 ╩╕√™∞ ╙ ≢∆⁹ ─ ╡[ ] ─ [ ]  

3  ( )≤ ╩ ⇔╕∆⁹ 

≤⇔≡ ╩ ⇔√ │⁸ ( )╩ ⇔╕∆⁹ 

☿fi◘ ⅜ ∆⅞≡ ⅜ ⅝∆⅞╢ ⌐⁸ ╩ ∆╢↓≤

≢⁸╝╢╛⅛⌐ ∆╢ ≢ ⌐⌂╡╕∆⁹ 

 

4  

y=a^2x+bx+c  

⇔√ ⅛╠ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

]ה  5 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 

 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

22 ☿fi◘ [ ] ( ) 

 

 

ה .4.6.11 ה  

 

☿fi◘≤ (%RH)☿fi◘─ ⅛╠⁸ ─ ╩ ™╕∆⁹ 
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ᵑ ₈ ♃▬ⱪ₉ ⅛╠₈ ה ה ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 

 

 

41 ☿fi◘ [ ] ( ה ה ) 

 

No.   

1  

 

⌐⌂╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹ 

≤ ⌐ ∆╢╙─╩ ⇔≡ↄ∞↕™⁹ 

2  

y=a^2x+bx+c  

⇔√ ⅛╠ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

]ה  3 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 

 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

23 ☿fi◘ [ ] ( ה ה ) 
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4.6.12.  

 

⁸ ─ ⅛╠⁸Sprug ─ ⌐ ∫≡ (%RH)╩ ⇔╕∆⁹ 

 

ᵑ ₈ ♃▬ⱪ₉ ⅛╠₈ ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 

 

 

42 ☿fi◘ [ ] ( ) 

 

No.   

1  ⌐⌂╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹ 

≤ ⌐ ∆╢╙─╩ ⇔≡ↄ∞↕™⁹ 

2  

y=a^2x+bx+c  

⇔√ ⅛╠ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

]ה  3 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 

 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

24 ☿fi◘ [ ] ( ) 

 

4.6.13.  

 

(16 )─ ⅛╠⁸ ⱬ◒♩ꜟ ≢ ╩ ⇔╕∆⁹ 

 

ᵑ ₈ ♃▬ⱪ₉ ⅛╠₈ ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 
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ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 

 

 

43 ☿fi◘ [ ] ( ) 

 

No.   

1  ⌐⌂╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹ 

⌐ ∆╢╙─╩ ⇔≡ↄ∞↕™⁹ 

╩ ∆╢ ╩ ⌐ ⇔≡ↄ∞↕™⁹ 

25 ☿fi◘ [ ] ( ) 

 

 

4.6.14.  

 

─☿fi◘─ ⅛╠ ╩ ⇔╕∆⁹ ⅎ┌ 10 ─∕─☿fi◘─ ≤⁸ ─∕─☿fi

◘─ ─ ╩ ╕∆⁹ 

 

ᵑ ₈ ♃▬ⱪ₉ ⅛╠₈ ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣

╕∆⁹ 

 

 

44 ☿fi◘ [ ] ( ) 

 

No.   

1  ─ ⌐⌂╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹ 

≤∆╢╙─╩ ⇔≡ↄ∞↕™⁹ 

[ ]♅▼♇◒╩ ╣╢≤⁸ ⅜ ≢ ↕╣╕∆⁹ 



UECS-Pi(Uni  ꜟ▪ꜙ♬ⱴ◙כꜚ(ꜟ♦⸗

 

53 / 108 Copyright 20 21 ▪ꜟ☻ⱪꜝ►♩(  ) 

2 ▬fi♃כⱣꜟ ╩ ∆╢▬fi♃כⱣꜟ╩ ⇔╕∆⁹ 

3  ⇔√ ⅛╠ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

]ה  4 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 

 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

26 ☿fi◘ [ ] ( ) 

 

 

 

4.7. pH/EC☿fi◘ 

 

♦☺♃ꜟ ─ pH/EC ☿fi◘⸗☺ꜙכꜟ╩ ≢∆⁹ 

 

45  p/HEC ꜟכꜙ☺⸗ MJ1011  

 

⌂ │ ⌐⌂╡╕∆⁹ 

 

ⱷכ◌    

ꜝⱧ☻☿Ⱶ◖fi♄◒♃ MJ1011 USB ◦ꜞ▪ꜟ (β1) 
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27 pH/EC ☿fi◘  

β1 ꞉ⱦ♇♩⅛╠ ≢∆⁹[2018 7 ] 

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈☿fi◘ [pH/EC]₉╩ 

⇔≡⁸☿fi◘ ╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ₈ ₈╩₉♪כ⸗ ₉⌐ ∆╢≤⁸◦ꜞ▪ꜟⱳכ♩ ⅜ ↕╣╕∆⁹ ╩

⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 

 

46 ☿fi◘ [pH/EC]  

 

 

No.   

1 ◦ꜞ▪ꜟⱳכ♩ ◦ꜞ▪ꜟⱳכ♩─ ╩ ⇔╕∆⁹ │ ≢ ⇔≡ↄ∞↕™⁹ 

USBה ◦ꜞ▪ꜟ ₈/dev/ttyUSB 0₉ 

2  ◦ꜞ▪ꜟⱳכ♩─ (bps)╩ ⇔╕∆⁹ 

│ 19200bps≢ ⇔≡ↄ∞↕™⁹ 

3  

 

CCM ≤⇔≡ ∆╢ ─ ╩ ⇔╕∆⁹ 

[ / ]─♅▼♇◒╩ ╡ ⅎ╢↓≤≢⁸CCM ─ ⅜ ╡ ╦╡⁸

⅜ / ↕╣╕∆⁹ 

4 CCM  

 

☿fi◘ ─ꜝⱬꜟ ≢∆⁹♩♇ⱪ ╛ CCM ≢ ↕╣╢ ≤⌂╡

╕∆─≢⁸ ∆╢☿fi◘⅜ ⇔╛∆™ ╩ ⇔≡ↄ∞↕™⁹ 
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5 CCM  

 

UECS ≢ ↕╣╢ CCM ─ ≢∆⁹ 

⌂ CCM ─ ⁸UECS│ꜟכꜟ─ ⁸№╢™│

●▬♪ꜝ▬fi ⌐ ↕╣≡™╕∆─≢⁸ ⌐ ⇔≡ↄ∞↕™⁹ 

6  

 

☿fi◘ ─ ( )≤ ╩ ⇔╕∆⁹ 

≤⇔≡ ╩ ⇔√ │⁸ ( )╩ ⇔╕∆⁹ 

☿fi◘ ⅜ ∆⅞≡ ⅜ ⅝∆⅞╢ ⌐⁸ ╩ ∆╢↓≤≢⁸

╝╢╛⅛⌐ ∆╢ ≢ ⌐⌂╡╕∆⁹ 

7  

 

⇔√ ─ ╛ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 

 

β[MJ1011 ] 

─╖⁸ Ɽꜝⱷכ♃⅜ⱪꜞ☿♇♩↕╣≡™╕∆⁹ 

│⁸ Ⱳ◒ EC=0.1[dS/m] √⇔⌐♩♇◕כ♃╩ ⌐ ↕╣≡

™╕∆⁹ ⌐ ╦∑√Ɽꜝⱷכ♃─ │ⱷכ◌ ─ⱴ♬ꜙ▪ꜟ╩

⇔≡ↄ∞↕™⁹ 

8  

 

ה /  

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

ה  

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 

 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

9  

 

◒ꜝ►♪ ─√╘⌐⁸ ╩♃כ♦≢ ∆╢ ╩ ⇔╕∆⁹

№╢™│ 0─ │ ↕╣╕∑╪⁹ 

₈◒ꜝ►♪ ₉⌐♅▼♇◒╩ ╣╢≤⁸ ♪כ꜡ⱪ♇▪⅜♃כ♦√╣↕

≤⌂╡╕∆⁹ 

28 ☿fi◘ [pH/EC]  

 

 

4.8. ☿fi◘ 

 

☿fi◘╩⁸RS-485 to USB ≢ꜟⱩכ◔ ≢∆⁹ 
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47 ( ☿fi◘) 

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈☿fi◘ [ ]₉╩

⇔≡⁸☿fi◘ ╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ₈ ₈╩₉♪כ⸗ ₉⌐ ∆╢≤⁸◦ꜞ▪ꜟⱳכ♩ ⅜ ↕╣╕∆⁹ ╩

⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕ 

∆⁹ 
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48 ☿fi◘ [ ]  

 

No.   

1 ◦ꜞ▪ꜟⱳכ♩ ◦ꜞ▪ꜟⱳכ♩─ ╩ ⇔╕∆⁹ 

│ ≢ ⇔≡ↄ∞↕™⁹ 

USBה ◦ꜞ▪ꜟ ₈/dev/ttyUSB _SenSu₉ 

2  ◦ꜞ▪ꜟⱳכ♩─ (bps)╩ ⇔╕∆⁹ 

│ 9600bps≢ ⇔≡ↄ∞↕™⁹ 

3  CCM≤⇔≡ ∆╢ ─ ╩ ⇔╕∆⁹ [ / ]─♅▼♇◒╩

╡ ⅎ╢↓≤≢⁸CCM ─ ⅜ ╡ ╦╡⁸ ⅜ / ↕╣╕∆⁹ 

4 CCM  ☿fi◘ ─ꜝⱬꜟ ≢∆⁹♩♇ⱪ ╛ CCM ≢ ↕╣╢ ≤⌂╡

╕∆─≢⁸ ∆╢☿fi◘⅜ ⇔╛∆™ ╩ ⇔≡ↄ∞↕™⁹ 

5 CCM  UECS ≢ ↕╣╢ CCM ─ ≢∆⁹ ⇔√™ CCM ─ ╩

⇔≡ↄ∞↕™⁹ 

6  ☿fi◘ ─ ( )≤ ╩ ⇔╕∆⁹ ≤⇔≡ ╩

⇔√ │⁸ ( )╩ ⇔╕∆⁹☿fi◘ ⅜ ∆⅞≡ ⅜

⅝∆⅞╢ ⌐⁸ ╩ ∆╢↓≤≢⁸╝╢╛⅛⌐ ∆╢ ≢

⌐⌂╡╕∆⁹ 

7  ╩ ⇔√╡⁸ ─ ꜟכ◔☻⌐ ⇔√™ ⌐ ⇔╕∆⁹ 
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]ה  8 / ] 

≤⇔≡ ∆╢ ╩ ⇔╕∆⁹ 

]ה ] 

─ ─ ╩ ⇔╕∆⁹ 

 [ ]│ ╙ ™╕∑╪ 

 [ ☿♇♩]│ (NULL) ⌐ꜞ☿♇♩⇔╕∆⁹ 

 [ ☿♇♩]│ ╕√│ ─ ⌐ ⇔≡☿♇♩⇔╕∆⁹ 

9 

 

○ⱨ☿♇♩ ☿fi◘╩ ─ ⌐ ↑≡ ⇔√ ⌐⁸

╡─ ╩ ⇔╕∆⁹ 

=180 

10  ◒ꜝ►♪ ─√╘⌐⁸ ╩♃כ♦≢ ∆╢ ╩ ⇔╕∆⁹

№╢™│ 0 ─ │ ↕╣╕∑╪⁹₈◒ꜝ►♪ ₉⌐♅▼♇◒╩

╣╢≤⁸ ♪כ꜡ⱪ♇▪⅜♃כ♦√╣↕ ≤⌂╡╕∆⁹ 

29 ☿fi◘ [ ]  

 

  



UECS-Pi(Uni  ꜟ▪ꜙ♬ⱴ◙כꜚ(ꜟ♦⸗

 

59 / 108 Copyright 20 21 ▪ꜟ☻ⱪꜝ►♩(  ) 

♃כ◄ꜙ♅◒▪ .5 ה  

 

5.1.  

 

 

49 (☻▬♇♅ ⱳ☺◦ꜛfi  (♃כ◄ꜙ♅◒▪

 

⌂ │⁸[ON/OFF] ⌐╟╢☻▬♇♅ /ON/OFF]⁸♃כ◄ꜙ♅◒▪ / ]⌐╟╢[0% 100%]

─ⱳ☺◦ꜛfi ╣∙╣⧵⅜♃כ◄ꜙ♅◒▪ ≢⅝╕∆⁹╕√ │☻▬♇♅ ▪

⅜♃כ◄ꜙ♅◒ 4 ⁸ⱳ☺◦ꜛfi ⅜♃כ◄ꜙ♅◒▪ 2 ≤⌂∫≡™╕∆⁹ 

 

 ≡™≈⌐♪כ⸗ .5.2

 

♪כ⸗ .5.2.1 ≤  

 

≢│ UECS ⌐ ≠™√ ≤⇔≡⁸ ─ ⅜♪כ⸗ ↕╣≡™╕∆⁹

╕√⁸ │♪כ⸗ ⅜ ╘╠╣≡™╕∆─≢⁸╟╡ ─ ⅜♪כ⸗ ↕╣≡ ↕╣

╕∆⁹ 
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50 ♪כ⸗ ⱨ꜡כ 

 

 

♪כ⸗    

♪כⱡ ♪כ⸗ 1 ≢ ⅜כꜝ◄ ⇔√ ⌐ ⌐♪כ⸗ ⇔≡

⅜ ↕╣╕∆⁹ 

2 ▬fi♃כ⸗◒♇꜡כ♪ ▬fi♃כ꜡♇◒ ╩ ⌐⇔√ ⌐ ⌐♪כ⸗ ⇔╕∆⁹GPIO

⌐ ↕╣√ ☻▬♇♅╛ ≢ ╩ ℮ ⌂

≥⌐ ∆╢↓≤⅜≢⅝╕∆⁹ 

3 rcM LAN ♪כ⸗ ⌐ ↕╣√ ─ UECS ⅛╠⁸ ⌐ ↕╣≡™╢

CCM(rcM )⅜ ↕╣√ ⌐ ⌐♪כ⸗ ⇔╕∆⁹ 

4 WEB ⱪ♇♩ ♪כ⸗ ╟╡₈ ₉ⱪꜟ♄►fi╩ ⇔≡ ⅜ ↕╣√

─  ⁹∆≢♪כ⸗

5 rcA LAN ♪כ⸗ ⌐ ↕╣√ ─ UECS ⅛╠⁸ ⌐ ↕╣≡™╢

CCM(rcA)⅜ ↕╣√ ⌐ ⌐♪כ⸗ ⇔╕∆⁹ 

ⱪ♇♩ ♪כ⸗ 6 ╟╡₈ ₉ⱪꜟ♄►fi╩ ⇔≡ AUTO ↕╣√

─ ♪כ⁹ⱡ∆≢♪כ⸗ ⅜☿fi◘ ⌂≥╩ ⌐ ⌐ ⇔
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╕∆⁹ │ ♃▬ⱪ ↕╣≡⅔╡⁸ꜚ ⅜◙כ ⌐

≢∆⁹ 

7 ☻♃fi♪▪꜡fi⸗כ♪ ╙ ╩ ╦⌂™ ⁹∆≢♪כ⸗ │ №│≥↓╢⌂⌐♪כ⸗

╡╕∑╪⁹ 

30 ♪כ⸗  

 

 

♪כ⸗ .5.2.2 ☻כⱬꜟכꜟ  

 

╛☿fi◘ ≤ ꜟכꜟ╢∆ ⌐╟∫≡⁸☻▬♇♅ ON/OFF ╛ (0 100%)╩ ℮↓

≤⅜ │ꜟכꜟ⁹∆≢ ≢⁸ ⌐ꜟכꜟ ↕╣√ ⌐ ∫≡ ⅛ꜟכꜟ

╠ ⌐ ↕╣╕∆ 

 

 

 

51 ☻כⱬꜟכꜟ ─  

 

☻כⱬꜟכꜟ ─♃כ◄ꜙ♅◒▪ │⁸ ⸗♬♃ ≢ꜞ▪ꜟ♃▬ⱶ ≢∆⁹ 
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52 ⸗♬♃ ☻כⱬꜟכꜟ) )  

 

 

♪כ⸗ .5.2.3 PID  

 

1 ╩ ⌐ ╡⁸ ⌐ ⇔√ ≤ ─ ⌐ ⇔≡⁸☻▬♇♅ ON/OFF ╛

(0 100%)╩ ℮↓≤⅜ ≢∆⁹P( )⁸I( )⁸D Ɽꜝⱷכ♃ ⌐╟∫≡⁸ ⌐

∆╢ ─ ⅜ ⇔╕∆⁹╕√⁸ ╩ ╦⌂™ ╛⁸ ה ─ ⁸ ⌐

⇔√ ╙ ≢∆⁹PID ─ ╩ ∆ U(t )│ ≢ ↕╣╕∆⁹ 

Ὗὸ ὑ Ὡ
Ὕ

Ὕ
Ὡ
Ὕ

Ὕ
Ὡ Ὡ  

 ὑὴȡ ◕▬fi ὝḊ◘fiⱪꜞfi◓   Ὕȡ   Ὕȡ   Ὡȡ   
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53 PID ─ PⱤꜝⱷכ♃⌐╟╢   

 

PID ─♃כ◄ꜙ♅◒▪ │⁸ ⸗♬♃ ≢ꜞ▪ꜟ♃▬ⱶ ≢∆⁹ 

 

 

54 ⸗♬♃ (PID )  

 

5.3. ☻▬♇♅ ─♃כ◄ꜙ♅◒▪  

 

5.3.1. CCM ( ) 

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈▪◒♅ꜙ◄כ♃ ₉╩
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♃כ◄ꜙ♅◒▪⁸≡⇔ ╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ₈ ₉☿꜠◒♃⅛╠⁸ ⁸№╢™│ ⇔√™ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ ₈ ♃▬ⱪ₉╩₈☻▬♇♅ ₉⌐∆╢≤ ⌂ ⅜ ↕╣╕∆⁹ ─ │

╩ ⌐ ⇔≡ↄ∞↕™⁹ 

 

 

55 ♃כ◄ꜙ♅◒▪ (☻▬♇♅ ) 

 

 

 

No.   

1  ⇔√ ─ꜝⱬꜟ ≢∆⁹♩♇ⱪ ♃כ◄ꜙ♅◒▪≢≤⌂ ≤⇔≡

↕╣╢ ≤⌂╡╕∆⁹ 

2 CCM  UECS ≢ ↕╣╢ CCM ─ ≢∆⁹ ⌂ ꜟכꜟ─

│⁸UECS ⁸№╢™│ ●▬♪ꜝ▬fi ⌐ ↕╣≡™╕∆

─≢⁸ ⌐ ⇔≡ↄ∞↕™⁹ 

[ ] =Relay, =1,ⱡכ♪ =cMC ≢ ↕╣√ │⁸

─ 3 ─ CCM ⅜ⱡכ♪ ⌐ ↕╣╕∆⁹ 

ה CCM( )=Relayopr. 1.cMC 

ה CCM( )=RelayrcA. 1.cMC 

ה CCM( )=RelayrcM. 1.cMC 

3 Ⱨfi ╩ כ꜠ꜞ℮ ≤♦☺♃ꜟ ╩ ⇔╕∆⁹Ⱨfi╩ ≢

∆╢≤⁸ ⌐ ⅝╩ ∆╢√╘─⁸♄Ⱶכ◄ꜙ♅◒▪כ♃≤⇔≡ ∆

╢↓≤╙ ≢∆⁹ 

[OUTPUT]ה  

[LOW/HIGH] ╩ ╩כ꜠ꜞ╢∆ ⇔╕∆⁹ 
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[INTERLOCK]ה  

▬fi♃כ꜡♇◒ ╩ ╩ꜟ♫Ⱶכ♃╢∑↕ ⇔╕∆⁹ Ⱶכ♃√╣↕

♫ꜟ│ ≢ GND ↕╣√ ⅜ꜟ♫Ⱶכ♃⁹∆╕™≡∫⌂⌐ HIGH (12V

) ⌐⌂╢≤▬fi♃כ⸗◒♇꜡כ♪⌐ ╡ ╦╡╕∆⁹ 

[INPUT]ה  

▬fi♃כ⸗◒♇꜡כ♪ ≢⁸OUTPU T ≥כ꜠ꜞ ↕∑╢√╘─ כ♃

Ⱶ♫ꜟ╩ ⇔╕∆⁹ 

≢♃כ◄ꜙ♅◒▪─ ╩ꜟ♫Ⱶכ♃╢™≡╣↕ ⇔⌂™╟℮⌐

⇔≡ↄ∞↕™⁹╙⇔♃כⱵ♫ꜟ⅜ ⇔≡ ↕╣╢≤⁸ ꜡◓─₈♦Ᵽ▬

⅜כꜝ◄≢ꜞ◗♥◌₉☻ ↕╣╕∆⁹ 

4 ○ⱪ◦ꜛfi ה[ ] 

↕╣√ⱡכ♪─ CCM(opr.kNN/rcA.kNN/rcM.kNN )≤⇔≡ ⇔

╕∆⁹ 

╩♃כ◄ꜙ♅◒▪─ ∆╢ │⁸≥╣⅛ 1≈╩ⱡכ♪

≤⇔≡ ℮↓≤⅜ UECS ─ ●▬♪ꜝ▬fi≢ ╘╠╣≡™╕∆─≢⁸

∆╢↓≤⅜ ↕╣╕∆⁹ 

]ה ꜡◓ ] 

─♃כ◄ꜙ♅◒▪ ( ⁸ ⁸ )⅜⁸  

꜡◓ ─₈♦Ᵽ▬☻₉◌♥◗ꜞ⌐ ↕╣╕∆⁹ 

♪►ꜝ◒]ה ] 

ⱦ☻⌐⁸כ◘♪►ꜝ◒ ─♃כ◄ꜙ♅◒▪√╣↕ CCM(opr.kNN )

─ ╢∆♪כ꜡ⱪ♇▪╩♃כ♦ │♅▼♇◒╩ ╣≡ↄ∞↕™⁹ 

]ה ] 

◒ꜝ►♪ ⌐≡▪♇ⱪ꜡כ♦╢╣↕♪כ♃─ ╩ ⇔╕∆⁹ 

0╕√│ ─ ♃כ◄ꜙ♅◒▪⁸│ ⅜ ⇔√ ⅜♃כ♦⁸╖─

↕╣╕∆⁹ 

31 ♃כ◄ꜙ♅◒▪ (☻▬♇♅ ) 

 

☻כⱬꜟכꜟ .5.3.2  

 

☻כⱬꜟכꜟ ─ ╩ ⇔╕∆⁹ 

 

ᵑ ⱪꜟ♄►fiⱷ♬ꜙכꜟ₈≢כꜟⱬכ☻ ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 
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56 ♃כ◄ꜙ♅◒▪ ( ☻כⱬꜟכꜟ] ]) 

 

No.   

1  ─ ♅▼♇◒ ╩ ⇔╕∆⁹ 

╩ ↄ∆╢↓≤≢⁸ ™ ⅜ ⌐⌂╡╕∆⅜⁸ ─

─ ≢ ⌐ ∆╢ ╙ ↄ⌂╡╕∆⁹╝∫ↄ╡≤ ↕

∑√™ ⌐│⁸ ╘─ ╩ ⇔≡ↄ∞↕™⁹ 

2 [ ] ꜞ☻♩⅜ ⌐ ↕╣╕∆⁹ ∆╢≤ ⌐ ⅜ ↕╣≡

≤⌂╡╕∆⁹ 

3  ─ ╩ ⇔╕∆⁹ 

ꜟכꜟ 4  ⌐ ⇔╛∆™ ╩ ≢∆⁹ ≢ ↕╣√ │⁸

꜡◓⌐╙ ↕╣╢√╘⁸≥─ ⅜♃כ◄ꜙ♅◒▪≡∫╟⌐ ⇔√⅛

╩ ⇔╛∆ↄ⌂╡╕∆⁹ 

( )₈ ₉⁸₈ ₉  

5  ⅜ ⌂ ╩ ⇔╕∆⁹ ─ │↓─ │ ⇔╕∑ 

╪⁹ 

]ה ] 

24 ≢ ╩ ≢⅝╕∆⁹ 

0 ╩╕√™∞ ╙ ≢∆⁹( 23:00 2:00) 

]ה ─ ][ ][ ─ ╡] 

≤ ⅛╠ ↕╣√ ╩ ⌐ ╩ ≢⅝╕∆⁹
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⅜ ↕╣≡™⌂™ │ ⇔╕∑╪⁹ 

0 ╩╕√™∞ ╙ ≢∆⁹( ─ ╡[ ] ─ [ ]) 

]ה  6 ] 

─╖≢ ⇔╕∆⁹ 

]ה ≡─ ⅜ ] 

≢ ↕╣√ ⅜ ⇔√ ─╖⌐ ⇔╕∆⁹ 

─⅛╣∏™]ה ⅜ ] 

≢ ↕╣√ ─≥╣⅛ ≈⅜ ⇔√ ⌐ ⇔╕∆⁹ 

7  ⱡכ♪⌐ ↕╣≡™╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹ 

≤∆╢╙─╩ ⇔≡ↄ∞↕™⁹ 

─ │ ⇔╕∑╪⁹ 

8  ☿fi◘─ ( / / ה )╩ ⇔╕∆⁹ 

[ ─ ] 

─ ⌐ ( ╛ ) 

⌐⁸ ╩ ⇔√ ⌐ ( )β 

─ ⅛╠─ ⌐ ( ◌►fi♃) 

β ⌐ⱴ♇♅⇔≡ ∆╢≤ │ 0⌐ꜞ☿♇♩↕╣⁸ ╩

™╕∆⁹ 

9  ≢ ↕╣√ ─ ╩ ⇔╕∆⁹ 

10 ♃▬ⱪ ה[ON]  

ON ⌐ ⇔╕∆⁹₈ ₉╩ ∆╢≤⁸ ⌐ ON ↕╣╢╕≢─

∟ ╩ ≢∆⁹ 

[OFF]ה  

OFF ⌐ ⇔╕∆⁹₈ ₉╩ ∆╢≤⁸ ⌐ OFF ↕╣╢╕≢

─ ∟ ╩ ≢∆⁹ 

1]ה 1 ] 

⌐ ⇔√ ⁸1 ⌐ 1 ∞↑₈ON ₉≢ ↕╣√ ON

⇔⁸ ⌐ OFF ⇔╕∆⁹ ⅜ ⌐⌂╢≤ꜞ☿♇♩↕╣⁸ 

─ ⌐ ⇔╕∆⁹₈ ₉╩♅▼♇◒⇔≡™⌂™ ≢

│⁸ON ⅜ ∆╢╕≢ ─ ⌐╟╢ ╖ ╩ ⇔╕∑╪⅜⁸♅

▼♇◒∆╢≤⁸ ╩ ⇔⁸ ─ ⌐╟╢ ╖ ╩ ⇔╕∆⁹ 

]ה ╡ ⇔ ] 

⌐ ⇔√ ⁸₈ON ₉≢ ↕╣√ ON ⇔⁸  

⌐ OFF ⇔╕∆⁹ ⌐ ⌐ ∆╣┌⁸ ╡ ⇔ ⇔ 

╕∆⁹√∞⇔⁸ ↕╣√ ⅛╠₈ ₉⌐ ↕╣√ ⅜

∆╢╕≢│ ON ╩ ™╕∑╪⁹₈ ₉╩♅▼♇◒⇔≡™⌂™ ≢

│⁸1 ◘▬◒ꜟ ON +OFF ∆╢╕≢ ─ ⌐╟╢

╖ ╩ ⇔╕∑╪⅜⁸♅▼♇◒∆╢≤⁸ ╩ ⇔⁸ ─ ⌐╟╢
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╖ ╩ ⇔╕∆⁹ 

β 1 ₈ ₉⅜ 30 ⁸₈ON ₉⅜ 10 ⁸₈ ₉⅜ 0  

(╕√│ )⌐ ↕╣√ ⁹ 

Ҝ10 ONҜ20 OFFҜ10 ONҜ20 OFFҜ( ╡ ⇔) 

β 2 ₈ ₉⅜ 10 ⁸₈ON ₉⅜ 30 ⁸₈ ₉⅜ 100 

⌐ ↕╣√ ⁹ 

Ҝ30 ONҜ100 OFFҜ30 ONҜ100 OFFҜ( ╡ ⇔) 

11 ◒ꜞ▪Ⱳ♃fi ↕╣≡™╢ ─╖╩ ⇔╕∆⁹ 

 

12 ◖ⱧכⱲ♃fi ─▪◒♅ꜙ◄כ♃⅛╠ ╩◖Ⱨ⁹∆╕⇔כⱲ♃fi╩◒ꜞ♇◒∆╢

≤⁸◖Ⱨכ ♃כ◄ꜙ♅◒▪ ꜞ☻♩⅜ ↕╣╕∆─≢⁸ ⁸╙℮

Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ≡─ ⅜◖Ⱨ⁹∆╕╣↕כ 

 

13 Ⱳ♃fi ╩ꜞ꜡⁹∆╕⇔♪כ ╩ ⇔√™ ⌂≥⌐ ⇔╕∆⁹ 

32 ♃כ◄ꜙ♅◒▪ ( ☻כⱬꜟכꜟ] ]) 

 

 

5.3.3. PID  

 

PID ─ ╩ ⇔╕∆⁹ 

 

ᵑ ⱪꜟ♄►fiⱷ♬ꜙ₈≢כPID ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 
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57 ♃כ◄ꜙ♅◒▪ ( [PID ]) 

 

No.   

1  PID ─◘fiⱪꜞfi◓ ⌐⌂╡╕∆⁹ 

™ ⌐ ∆╢≤⁸ ⌐ ∆╢ │ כ◄ꜙ♅◒▪⁸⅜∆╕⇔

♃─ ╙ ↄ⌂╡╕∆⁹ 

2  ⌐ ↕∑╢ ⁸ ╩ ⇔╕∆⁹ 

3  ─ ╩ ⇔╕∆⁹ ─ │↓─ │ ⇔╕∑╪⁹ 

]ה ] 

24 ≢ ╩ ≢⅝╕∆⁹ 

0 ╩╕√™∞ ╙ ≢∆⁹( 23:00 2:00) 

]ה ─ ][ ][ ─ ╡] 

≤ ⅛╠ ↕╣√ ╩ ⌐ ╩ ≢⅝╕∆⁹
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⅜ ↕╣≡™⌂™ │ ⇔╕∑╪⁹ 

0 ╩╕√™∞ ╙ ≢∆⁹( ─ ╡[ ] ─ [ ]) 

4  ≢─ ╩ ⇔╕∆⁹ ─ ─ ≤ ⌂╢

│⁸ ─ ─ ≢ ⅜ ↕╣╕∆⁹ 

5 ON [ ] ↔≤⌐ 100%⌐ ∆╢ ON ╩ ⇔╕∆⁹ 

6 ON [ ] ON ─ ╩ ⇔╕∆⁹ ≤ ⅜ ⇔⌂™

⌂─ ≤⇔≡ ⇔╕∆⁹ 

ON ─ ╕≢─ ∟ ⌂≥  

─ │ 0≤╖⌂↕╣╕∆⁹ 

7  ⅛╠ ↕╣√ ⅜ ∆╢╕≢│ ─ ON ╩ ™

╕∑╪⁹ ⌐ ⅜№╢ ⌂≥⌐⁸ ∟ ≤⇔≡ ≢∆⁹ 

8 Ɽꜝⱷה ♃כ[ ] 

♃כ◄ꜙ♅◒▪ ⅜ ⌐ ⇔≡ ≥∟╠⌐ ∆╢⅛╩ ⇔╕∆⁹ 

─ │ⱪꜝ☻⁸ │ⱴ▬♫☻  

]ה ◕▬fi] β  

≤ ─ ⌐ ∆╢ β ╩ ⇔╕∆⁹ 

5ϴ ≢ 100%─ │ 20╩  

─ ⁸0≤╖⌂↕╣ ⇔╕∑╪⁹ 

]ה ] 

╩ ⇔╕∆⁹ 

⅜ ↕™╒≥ ⌐ ∆╢ │ ⅝ↄ⌂╡╕∆⅜⁸Ɫfi♅fi◓╙

⇔╛∆ↄ⌂╡╕∆⁹ 

─ ⁸ │ 0≤⇔≡ ↕╣╕∆⁹ 

]ה ]  

╩ ⇔╕∆⁹ 

⅜ ⅝™╒≥ ⌐ ∆╢ │ ⅝ↄ⌂╡╕∆⅜⁸Ɫfi♅fi◓╙

⇔╛∆ↄ⌂╡╕∆⁹ 

─ ⁸ │ 0≤⇔≡ ↕╣╕∆⁹ 

]ה ] 

± ─ ≢ ╩ ╦⌂™ ╩ ⇔√™ ⌐ ⇔╕

∆⁹ 

─ │ 0≤╖⌂↕╣╕∆⁹ 

 

β ↔≤⌐ ↕╣√⁸ ─ ╩ ꜟכ◔☻⌐100%

⇔≡ ↕╣╕∆⁹ 120 ⁸ 10 ─ │⁸110 ─ 1/100 = 1.1

⅜ 1%─ ⌐ ⇔╕∆  

9  ☿fi◘─ ≤ ⇔√ ╩ ⇔√™ ⌐ ⇔╕∆⁹ 

⌐ ↕╣╕∆⁹ 
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]ה ] 

⅜ ON ─≤⅝⌐⁸ (ON/OFF)╩ ™╕∆⁹ 

 

]ה ] 

⅜ ON ─≤⅝⌐⁸ ╩ ⇔≡ ↕∑╕∆⁹ 

 

β │ ≢ 1≈ ON⁸ │ ≢ 1≈ ON ⌐⌂╡╕

∆⁹╕√ ≤ │⁸ ⌐ ON ∆╢ ⅜ ≢∆⁹ 

 

 

]ה ] 

♅▼♇◒∆╢≤⁸ ╩ ⇔≡ ╩ ⇔╕∆⁹ 

10 CCM ◓ꜝⱨ─ ╩CCM≤⇔≡ UECSⱡכ♪⌐ ∆╢√╘─

≢∆⁹ 

[ ]♅▼♇◒╩ ╣╢≤ CCM ⅜ ↕╣╕∆⁹ 

CCM │ ─ CCM ≤ ⇔⌂™ ─ ⅜ ≢∆⁹ 

11 ◒ꜞ▪Ⱳ♃fi ╩ ⇔╕∆⁹ 

 

12 ◖ⱧכⱲ♃fi ─▪◒♅ꜙ◄כ♃⅛╠ ╩◖Ⱨ⁹∆╕⇔כⱲ♃fi╩◒ꜞ♇◒∆╢

≤⁸◖Ⱨכ ♃כ◄ꜙ♅◒▪ ꜞ☻♩⅜ ↕╣╕∆─≢⁸ ⁸╙℮

Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ≡─ ⅜◖Ⱨ⁹∆╕╣↕כ 

 

13 Ⱳ♃fi ╩ꜞ꜡⁹∆╕⇔♪כ ╩ ⇔√™ ⌂≥⌐ ⇔╕∆⁹ 

33 ♃כ◄ꜙ♅◒▪ ( [PID ]) 

 

 

5.4. ⱳ☺◦ꜛfi ─♃כ◄ꜙ♅◒▪  

 

5.4.1. CCM ( ) 

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈▪◒♅ꜙ◄כ♃ ₉╩

♃כ◄ꜙ♅◒▪⁸≡⇔ ╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ₈ ₉☿꜠◒♃⅛╠⁸ ⁸№╢™│ ⇔√™ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ ₈ ♃▬ⱪ₉╩₈ⱳ☺◦ꜛfi ₉⌐∆╢≤ ⌂ ⅜ ↕╣╕∆⁹ ─ │

╩ ⌐ ⇔≡ↄ∞↕™⁹ 
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58 ♃כ◄ꜙ♅◒▪ ( ) 

 

No.   

1  ⇔√ ─ꜝⱬꜟ ≢∆⁹♩♇ⱪ ♃כ◄ꜙ♅◒▪≢≤⌂ ≤⇔≡

↕╣╢ ≤⌂╡╕∆⁹ 

2 CCM  UECS ≢ ↕╣╢ CCM ─ ≢∆⁹ 

⌂ ⁸UECS│ꜟכꜟ─ ⁸№╢™│ ●▬♪ꜝ▬

fi ⌐ ↕╣≡™╕∆─≢⁸ ⌐ ⇔≡ↄ∞↕™⁹ 

[ ] =VenSdWin, =1,ⱡכ♪ =cMC ≢ ↕╣√

│⁸ ─ 3 ─ CCM ⅜ⱡכ♪ ⌐ ↕╣╕∆⁹ 

ה CCM( )=VenSdWinopr. 1.cMC 

ה CCM( )=VenSdWinrcA. 1.cMC 

ה CCM( )=VenSdWinrcM. 1.cMC 

3 Ⱨfi ╩ כ꜠ꜞ℮ ≤♦☺♃ꜟ ╩ ⇔╕∆⁹Ⱨfi╩ ≢

∆╢≤⁸ ⌐ ⅝╩ ∆╢√╘─⁸♄Ⱶכ◄ꜙ♅◒▪כ♃≤⇔≡ ∆

╢↓≤╙ ≢∆⁹ 

[UP_OUTPUT]ה  

─ ╩ ╩כ꜠ꜞ╢∆ ⇔╕∆⁹ 

[DOWN_OUTPUT]ה  

─ ╩ ╩כ꜠ꜞ╢∆ ⇔╕∆⁹ 

[INTERLOCK]ה  

▬fi♃כ꜡♇◒ ╩ ╩ꜟ♫Ⱶכ♃╢∑↕ ⇔╕∆⁹ Ⱶכ♃√╣↕

♫ꜟ│ ≢ GND ↕╣√ ⅜ꜟ♫Ⱶכ♃⁹∆╕╡⌂⌐ 12V ⌐ ↕╣

╢≤▬fi♃כ⸗◒♇꜡כ♪⌐ ╡ ╦╡╕∆⁹ 

[UP_INPUT]ה  
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▬fi♃כ⸗◒♇꜡כ♪ ≢⁸UP_OUTPUT ≥כ꜠ꜞ ↕∑╢√╘─

╩ꜟ♫Ⱶכ♃ ⇔╕∆⁹ 

[DOWN_INPUT]ה  

▬fi♃כ⸗◒♇꜡כ♪ ≢⁸DOWN_OUTPUT Ⱨfi≤ ↕∑╢√╘─♃

╩ꜟ♫Ⱶכ ⇔╕∆⁹ 

≢♃כ◄ꜙ♅◒▪─ ╩ꜟ♫Ⱶכ♃╢™≡╣↕ ⇔⌂™╟℮⌐

⇔≡ↄ∞↕™⁹╙⇔♃כⱵ♫ꜟ⅜ ⇔≡ ↕╣╢≤⁸ ꜡◓─₈♦Ᵽ▬

⅜כꜝ◄≢ꜞ◗♥◌₉☻ ↕╣╕∆⁹ 

ה  4  

─ⱳ☺◦ꜛfi⅜ 0% ⅛╠ 100% ⌐ ∆╢╕≢─ ╩

⇔╕∆⁹0≤ ↕╣√ │⁸ ⇔╕∑╪⁹ 

 

ה  

─ⱳ☺◦ꜛfi⅜ 100% ⅛╠ 0% ⌐ ∆╢╕≢─ ╩

⇔╕∆⁹0≤ ↕╣√ │⁸ ⇔╕∑╪⁹ 

 

ה ∟ 

⅛╠ ⌐ ↄ ─⁸ ∟ ╩ ⇔╕∆⁹ 

─♃כ⸗ ⌐ ∆╢ ≤⌂╡╕∆⁹ 

5 ○ⱪ◦ꜛfi ה[ ] 

↕╣√ⱡכ♪─ CCM(opr.kNN/rcA.kNN/rcM.kNN )≤⇔≡ ⇔

╕∆⁹ 

╩♃כ◄ꜙ♅◒▪─ ∆╢ │⁸≥╣⅛ 1≈╩ⱡכ♪

≤⇔≡ ℮↓≤⅜ UECS ─ ●▬♪ꜝ▬fi≢ ╘╠╣≡™╕∆─≢⁸

∆╢↓≤⅜ ↕╣╕∆⁹ 

ⱪ♇ꜗ◑]ה ] 

╩ ℮≤⁸ ∆╢ ( ╛ ─(≤⌂fi♥כ◌

(0 100%)≤♁ⱨ♩►▼▪ ─ (0 100%)⌐ ⌂ ⅜ ∂

╢ ⅜№╡╕∆⁹ ╩ ⌐∆╢≤⁸0%⁸╙⇔ↄ│ 100% ⌐

∆╢ ⌐⁸ ⌐ ╩ ⇔⁸ ╩ ℮ ╩ ™╕∆⁹ 

│⁸ꜞⱵ♇♩☻▬♇♅ ⅜ ↕╣√ ╩ ≤⇔≡™╕

∆⁹ꜞⱵ♇♩☻▬♇♅⅜⌂™ │⁸ ─ ≤⌂╢ ╙№╡╕∆

─≢↔ ↄ∞↕™⁹ 

]ה ꜡◓ ] 

─♃כ◄ꜙ♅◒▪ ( ⁸ ⁸ )⅜⁸  

꜡◓ ─₈♦Ᵽ▬☻₉◌♥◗ꜞ⌐ ↕╣╕∆⁹ 

♪►ꜝ◒]ה ] 

ⱦ☻⌐⁸כ◘♪►ꜝ◒ ─♃כ◄ꜙ♅◒▪√╣↕ CCM(opr.kNN )─
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╢∆♪כ꜡ⱪ♇▪╩♃כ♦ │♅▼♇◒╩ ╣≡ↄ∞↕™⁹ 

]ה ] 

◒ꜝ►♪ ⌐≡▪♇ⱪ꜡כ♦╢╣↕♪כ♃─ ╩ ⇔╕∆⁹0

╕√│ ─ ♃כ◄ꜙ♅◒▪⁸│ ⅜ ⇔√ ⅜♃כ♦⁸╖─

↕╣╕∆⁹ 

34 ♃כ◄ꜙ♅◒▪ ( ) 

 

☻כⱬꜟכꜟ .5.4.2  

 

☻כⱬꜟכꜟ ─ ╩ ⇔╕∆⁹ 

 

ᵑ ⱪꜟ♄►fiⱷ♬ꜙכꜟ₈≢כꜟⱬכ☻ ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 

 

  

59 ♃כ◄ꜙ♅◒▪ ( ☻כⱬꜟכꜟ]♪כ⸗ ]) 

 

No.   

1  ─ ♅▼♇◒ ╩ ⇔╕∆⁹ 

╩ ↄ∆╢↓≤≢⁸ ™ ⅜ ⌐⌂╡╕∆⅜⁸ ─

─ ≢ ⌐ ∆╢ ╙ ↄ⌂╡╕∆⁹╝∫ↄ╡≤ ↕
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∑√™ ⌐│⁸ ╘─ ╩ ⇔≡ↄ∞↕™⁹ 

2 [ ] ꜞ☻♩⅜ ⌐ ↕╣╕∆⁹ ∆╢≤ ⌐ ⅜ ↕╣≡

≤⌂╡╕∆⁹ 

3  ─ ╩ ⇔╕∆⁹ 

4  ⌐ ⇔╛∆™ ╩ ≢∆⁹ ≢ ↕╣√ │⁸ 

꜡◓⌐╙ ↕╣╢√╘⁸≥─ ⅜♃כ◄ꜙ♅◒▪≡∫╟⌐  

⇔√⅛╩ ⇔╛∆ↄ⌂╡╕∆⁹ 

( )₈ ₉⁸₈ ₉  

5  ⅜ ⌂ ╩ ⇔╕∆⁹ ─ │↓─ │ ⇔╕∑╪⁹ 

]ה ] 

24 ≢ ╩ ≢⅝╕∆⁹0 ╩╕√™∞ ╙ ≢∆⁹( 23:00

2:00) 

]ה ─ ][ ][ ─ ╡] 

≤ ⅛╠ ↕╣√ ╩ ⌐ ╩ ≢⅝╕∆⁹

⅜ ↕╣≡™⌂™ │ ⇔╕∑╪⁹0 ╩╕√™∞ ╙ ≢∆⁹

( ─ ╡[ ] ─ [ ]) 

]ה  6 ] 

─╖≢ ⇔╕∆⁹ 

]ה ≡─ ⅜ ] 

≢ ↕╣√ ⅜ ⇔√ ─╖⌐ ⇔╕∆⁹ 

─⅛╣∏™]ה ⅜ ] 

≢ ↕╣√ ─≥╣⅛ ≈⅜ ⇔√ ⌐ ⇔╕∆⁹ 

7  ⱡכ♪⌐ ↕╣≡™╢☿fi◘⁸▪◒♅ꜙ◄כ♃⅜ꜞ☻♩ ↕╣╕∆⁹

≤∆╢╙─╩ ⇔≡ↄ∞↕™⁹ ─ │ ⇔╕∑╪⁹ 

8  ☿fi◘─ ( / / ה )╩ ⇔╕∆⁹ 

[ ─ ] 

─ ⌐ ( ╛ ) 

⌐⁸ ╩ ⇔√ ⌐ ( )β 

─ ⅛╠─ ⌐ ( ◌►fi♃) 

β ⌐ⱴ♇♅⇔≡ ∆╢≤ │ 0⌐ꜞ☿♇♩↕╣⁸ ╩

™╕∆⁹ 

9  ≢ ↕╣√ ─ ╩ ⇔╕∆⁹ 

10 ♃▬ⱪ ה[ ] 

⌐ ↕∑╢ ⱳ☺◦ꜛfi [%]╩ ⇔╕∆⁹ ⅜ ─

│⁸ √⇔ⱪכ◐╩ ≢ ⇔╕∑╪⁹ 

]ה ☻♥♇ⱪ] 

1 ─ ≢ ↕∑╢ⱳ☺◦ꜛfi [%]╩ ⇔╕∆⁹ ⇔∏≈ כ◌╛

♥fi╩ ⇔⌂⅜╠Ɫ►☻ ╩ ╛⅛⌐◖fi♩꜡כꜟ⇔√™ ⌐
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⇔╕∆⁹ ⅜ ⁸╙⇔ↄ│ 0─ │⁸1 ─ ≢ ╕≢ ⇔

╕∆⁹ 

]ה ] 

─ ⌐ ╩ ∆╢ ╩ ⇔╕∆⁹ 

⅜ ∆╢╕≢│ 2 ─ ╩ ™╕∑╪⁹ ☻♥♇ⱪ≤ ╖

╦∑≡ ⇔╕∆⁹ ⅜fi♥כ◌╛ ⇔√─∟⁸ ⅜ ⇔√ ≢

─ ╩ ℮╟℮⌂ ⌐ ∟ ⌂≥≢ ⇔╕∆⁹ 

 

≢ ↕╣√ ↔≤⌐ ♅▼♇◒⅜ ╦╣╕∆ 

─≢⁸ ⌐ ∆╢ ⌐ ⌐ ⇔⌂ↄ⌂╢≤⁸ ≢ 

∆╢↓≤⌐⌂╡╕∆⁹ 

11 ◒ꜞ▪Ⱳ♃fi ↕╣≡™╢ ─╖╩ ⇔╕∆⁹ 

 

12 ◖ⱧכⱲ♃fi ─▪◒♅ꜙ◄כ♃⅛╠ ╩◖Ⱨ⁹∆╕⇔כⱲ♃fi╩◒ꜞ♇◒∆╢

≤⁸◖Ⱨכ ♃כ◄ꜙ♅◒▪ ꜞ☻♩⅜ ↕╣╕∆─≢⁸ ⁸╙℮

Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ≡─ ⅜◖Ⱨ⁹∆╕╣↕כ 

 

35 ♃כ◄ꜙ♅◒▪ ( ☻כⱬꜟכꜟ] ]) 

 

 

5.4.3. PID  

 

PID ─ ╩ ⇔╕∆⁹ 

 

ᵑ ⱪꜟ♄►fiⱷ♬ꜙ₈≢כPID ₉╩ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 
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60 ♃כ◄ꜙ♅◒▪ ( PID]♪כ⸗ ]) 

 

No.   

1  PID ─◘fiⱪꜞfi◓ ⌐⌂╡╕∆⁹ 

™ ⌐ ∆╢≤⁸ ⌐ ∆╢ │ כ◄ꜙ♅◒▪⁸⅜∆╕⇔

♃─ ╙ ↄ⌂╡╕∆⁹ 

2  ⌐ ↕∑╢ ⁸ ╩ ⇔╕∆⁹ 

3  ─ ╩ ⇔╕∆⁹ ─ │↓─ │ ⇔╕∑╪⁹ 

]ה ] 

24 ≢ ╩ ≢⅝╕∆⁹ 

0 ╩╕√™∞ ╙ ≢∆⁹( 23:00 2:00) 

]ה ─ ][ ][ ─ ╡] 

≤ ⅛╠ ↕╣√ ╩ ⌐ ╩ ≢⅝╕∆⁹

⅜ ↕╣≡™⌂™ │ ⇔╕∑╪⁹ 
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0 ╩╕√™∞ ╙ ≢∆⁹( ─ ╡[ ] ─ [ ]) 

4  ≢─ ╩ ⇔╕∆⁹ ─ ─ ≤ ⌂╢

│⁸ ─ ─ ≢ ⅜ ↕╣╕∆⁹ 

5 ⱳ☺◦ꜛfi[ ] ↔≤⌐ ⱳ☺◦ꜛfi(%)╩ ⇔╕∆⁹ 

│ ╩ ⌐⇔⌂™≤™∫√ ≤⇔≡ ≢∆⁹ 

─ │ 100≤╖⌂↕╣╕∆⁹ 

6 ⱳ☺◦ꜛfi[ ] ↔≤⌐ ⱳ☺◦ꜛfi(%)╩ ⇔╕∆⁹ 

│ ╩ ⌐⇔⌂™≤™∫√ ≤⇔≡ ≢∆⁹ 

─ │ 0≤╖⌂↕╣╕∆⁹ 

7  ⅛╠ ↕╣√ ⅜ ∆╢╕≢│ ─ⱳ☺◦ꜛfi

╩ ™╕∑╪⁹ ⌐ ⅜№╢ ⌂≥⌐⁸ ∟ ≤⇔≡

≢∆⁹ 

8 Ɽꜝⱷה ♃כ[ ] 

♃כ◄ꜙ♅◒▪ ⅜ ⌐ ⇔≡ ≥∟╠⌐ ∆╢⅛╩ ⇔╕∆⁹ 

─ │ⱪꜝ☻⁸ │ⱴ▬♫☻  

]ה ◕▬fi] β  

≤ ─ ⌐ ∆╢ β ╩ ⇔╕∆⁹ 

5ϴ ≢ 100%─ │ 20╩  

─ ⁸0≤╖⌂↕╣ ⇔╕∑╪⁹ 

]ה ] 

╩ ⇔╕∆⁹ 

⅜ ↕™╒≥ ⌐ ∆╢ │ ⅝ↄ⌂╡╕∆⅜⁸Ɫfi♅fi◓╙

⇔╛∆ↄ⌂╡╕∆⁹ 

─ ⁸ │ 0≤⇔≡ ↕╣╕∆⁹ 

]ה ]  

╩ ⇔╕∆⁹ 

⅜ ⅝™╒≥ ⌐ ∆╢ │ ⅝ↄ⌂╡╕∆⅜⁸Ɫfi♅fi◓╙

⇔╛∆ↄ⌂╡╕∆⁹ 

─ ⁸ │ 0≤⇔≡ ↕╣╕∆⁹ 

]ה ] 

± ─ ≢ ╩ ╦⌂™ ╩ ⇔√™ ⌐ ⇔╕

∆⁹ 

─ │ 0≤╖⌂↕╣╕∆⁹ 

 

β ↔≤⌐ ↕╣√⁸ ⱳ☺◦ꜛfi─ ╩ כ◔☻⌐100%

ꜟ ⇔≡ ↕╣╕∆⁹ 90%⁸ 10%─ │⁸80%─ 1/100 = 

0.8%─ⱳ☺◦ꜛfi ⅜ 1%─ ⌐ ⇔╕∆  

9  ☿fi◘─ ≤ ⇔√ ╩ ⇔√™ ⌐ ⇔╕∆⁹ 
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⌐ ↕╣╕∆⁹ 

 

]ה ] 

⅜ ON ─≤⅝⌐⁸ (ON/OFF)╩ ™╕∆⁹ 

 

]ה ] 

⅜ ON ─≤⅝⌐⁸ ╩ ⇔≡ ↕∑╕∆⁹ 

 

β │ ≢ 1≈ ON⁸ │ ≢ 1≈ ON ⌐⌂╡╕

∆⁹╕√ ≤ │⁸ ⌐ ON ∆╢ ⅜ ≢∆⁹ 

 

 

]ה ] 

♅▼♇◒∆╢≤⁸ ╩ ⇔≡ ╩ ⇔╕∆⁹ 

10 CCM ◓ꜝⱨ─ ╩ CCM≤⇔≡ UECSⱡכ♪⌐ ∆╢√╘─

≢∆⁹ 

[ ]♅▼♇◒╩ ╣╢≤ CCM ⅜ ↕╣╕∆⁹ 

CCM │ ─ CCM≤ ⇔⌂™ ─ ⅜ ≢∆⁹ 

11 ◒ꜞ▪Ⱳ♃fi ╩ ⇔╕∆⁹ 

 

12 ◖ⱧכⱲ♃fi ─▪◒♅ꜙ◄כ♃⅛╠ ╩◖Ⱨ⁹∆╕⇔כⱲ♃fi╩◒ꜞ♇◒∆╢

≤⁸◖Ⱨכ ♃כ◄ꜙ♅◒▪ ꜞ☻♩⅜ ↕╣╕∆─≢⁸ ⁸╙℮

Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ ≡─ ⅜◖Ⱨ⁹∆╕╣↕כ 

 

13 Ⱳ♃fi ╩ꜞ꜡⁹∆╕⇔♪כ ╩ ⇔√™ ⌂≥⌐ ⇔╕∆⁹ 

36 ♃כ◄ꜙ♅◒▪ ( [PID ]) 

 

 

5.5. ▪♫꜡◓  ♃כ◄ꜙ♅◒▪

 

UECS-Pi Uni ≢│⁸ 35V ─ ╩ ⇔⁸∕╣╩ 0-10V ─ ≤⇔≡ ⇔╕∆⁹ ≢│

≤⇔≡⁸12V╩ ⇔≡ 0-10V╩ ⇔≡™╕∆⁹ 
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 61 ▪♫꜡◓ ♃כ◄ꜙ♅◒▪  

 

5.5.1. CCM ( ) 

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈▪◒♅ꜙ◄כ♃ ₉╩

♃כ◄ꜙ♅◒▪⁸≡⇔ ╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ₈ ₉☿꜠◒♃⅛╠⁸ ⁸№╢™│ ⇔√™ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ ₈ ♃▬ⱪ₉╩₈▪♫꜡◓ ₉⌐∆╢≤ ⌂ ⅜ ↕╣╕∆⁹ ─ │

╩ ⌐ ⇔≡ↄ∞↕™⁹ 
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62 ♃כ◄ꜙ♅◒▪ ( ) 

 

No.   

1  ⇔√ ─ꜝⱬꜟ ≢∆⁹♩♇ⱪ ♃כ◄ꜙ♅◒▪≢≤⌂ ≤⇔≡

↕╣╢ ≤⌂╡╕∆⁹ 

2 CCM  UECS ≢ ↕╣╢ CCM ─ ≢∆⁹ ⌂ ꜟכꜟ─

│⁸UECS ⁸№╢™│ ●▬♪ꜝ▬fi ⌐ ↕╣≡™╕∆

─≢⁸ ⌐ ⇔≡ↄ∞↕™⁹ 

[ ] =VenSdWin, =1,ⱡכ♪ =cMC ≢ ↕╣√

│⁸ ─ 3 ─ CCM ⅜ⱡכ♪ ⌐ ↕╣╕∆⁹ 

ה CCM( )=VenSdWinopr. 1.cMC 

ה CCM( )=VenSdWinrcA. 1.cMC 

ה CCM( )=VenSdWinrcM. 1.cMC 

3 Ⱨfi ▪♫꜡◓ Ⱨfi╩ ⇔╕∆⁹ 

 

4 ○ⱪ◦ꜛfi ה[ ] 

↕╣√ⱡכ♪─ CCM(opr.kNN/rcA.kNN/rcM.kNN )≤⇔≡ ⇔

╕∆⁹ 

╩♃כ◄ꜙ♅◒▪─ ∆╢ │⁸≥╣⅛ 1≈╩ⱡכ♪

≤⇔≡ ℮↓≤⅜ UECS ─ ●▬♪ꜝ▬fi≢ ╘╠╣≡™╕∆─≢⁸

∆╢↓≤⅜ ↕╣╕∆⁹ 

]ה ꜡◓ ] 

─♃כ◄ꜙ♅◒▪ ( ⁸ ⁸ )⅜⁸  

꜡◓ ─₈♦Ᵽ▬☻₉◌♥◗ꜞ⌐ ↕╣╕∆⁹ 
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♪►ꜝ◒]ה ] 

ⱦ☻⌐⁸כ◘♪►ꜝ◒ ─♃כ◄ꜙ♅◒▪√╣↕ CCM(opr.kNN )─

╢∆♪כ꜡ⱪ♇▪╩♃כ♦ │♅▼♇◒╩ ╣≡ↄ∞↕™⁹ 

]ה ] 

◒ꜝ►♪ ⌐≡▪♇ⱪ꜡כ♦╢╣↕♪כ♃─ ╩ ⇔╕∆⁹ 

0╕√│ ─ ♃כ◄ꜙ♅◒▪⁸│ ⅜ ⇔√ ⅜♃כ♦⁸╖─

↕╣╕∆⁹ 

37 ♃כ◄ꜙ♅◒▪ ( ) 

 

☻כⱬꜟכꜟ .5.5.2  

 

≤ │⁸ⱳ☺◦ꜛfi ≥♃כ◄ꜙ♅◒▪ ─√╘  

 

5.5.3. PID  

 

≤ │⁸ⱳ☺◦ꜛfi ≥♃כ◄ꜙ♅◒▪ ─√╘  
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6. ∕─  

 

6.1. RTC⸗☺ꜙכꜟ  

 

 

 63 (RTC ꜟכꜙ☺⸗ ) 

 

UniPi Ⱳכ♪⌐│ RTC(real -timeclock ) ⅜ ↕╣⁸ ⌐ ↕╣≡™╢ ≢

⇔≡™╕∆⁹↓─ ⅜ ╣√ ⁸▬fi♃כⱠ♇♩ ⌂ LAN ≢№╣┌⁸ ⌐

(NetworkTimeProtocol ⌐Ᵽכ◘( ↕╣ ↕╣╕∆⅜⁸NTP ⌐Ᵽכ◘ ≢⅝⌂™ │

⌐ ⅜ ⇔⁸ ⌐ ⅜ ╢ ╣⅜№╡╕∆⁹∕─√╘ ─∏╣ ─ ⅜ ⅝√ │⁸

─ ╩ ∆╢ ⇔⁸ ⅜ ≢№╣┌ ╩ ∫≡ ↕™⁹ 

 

6.2. LCD⸗☺ꜙכꜟ  

 

UECS-Pi Uni │⁸XIAMENZETTLER ─ 16 ×2 ♃▬ⱪ─ ACM 1602NI (β)⌐ ⇔≡™

╕∆⁹ 
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64 (LCD  (ꜟכꜙ☺⸗

 

(β)Web◦ꜛ♇ⱪ(http://akizukidenshi.com/ )⅛╠ ≢∆⁹[2016 1 ] 

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈♦▫☻ⱪ꜠▬ ₉╩ ⇔

≡⁸ ╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ₈ ₈╩₉♪כ⸗ ₉⌐ ∆╢≤⁸ ⅜ ↕╣╕∆⁹ ╩ ⌐⁸ ⌂

╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 

 

65 ♦▫☻ⱪ꜠▬  
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No.   

1 ◘fiⱪꜟ ╩ ⇔√ LCD ⅜ ≢⅝╕∆⁹ 

1 ⱨ◊כⱴ♇♩[n]  LCD ─ꜟכꜙ☺⸗ ─ⱨ◊כⱴ♇♩Ɽ♃כfi╩ ⇔╕∆⁹ 

⁸Java│ꜟכꜟ ─ java.text.MessageFormat ◒ꜝ☻─Ɽ♃כfi  

₈{Ɽꜝⱷכ♃ ⁸ ⁸ }₉(β)⌐ ™╕∆⁹ 

╩ ⇔√™ │⁸₈{0,date,HH:mm} ₉⁸ ☿fi◘ ╩  

⇔√™ │⁸₈ 1,number,###. 0}₉ ⌐⌂╡╕∆⁹ 

1 [n]  ⱨ◊כⱴ♇♩ ⌐ ╘ ╕╣╢ⱤꜝΊⱷכ♃╩ꜞ☻♩⅛╠ ⇔╕∆⁹ 

ꜞ☻♩⌐│⁸☿fi◘ ≢ ↕╣√☿fi◘ ⅜ ↕╣╕∆⁹ 

0 │ ⌐ ↕╣≡™╕∆⁹ 

38 ♦▫☻ⱪ꜠▬  

 

6.3. OS /  

 

Raspberry Pi Ⱳכ♪│ ⁸AC ▪♄ⱪ♃╩ ↄ⁸№╢™│ ↕╣≡™╢◖fi☿fi♩ ≢─☻▬♇♅

⌂≥≢⁸ ⌐ OFF ⌐∆╢↓≤⌐⌂╡╕∆⁹∕─ ⁸UECS-Pi ♃כ♦⅜ ⅝ ╖ ≢

№╢≤⁸ ─ ⁸SD◌כ♦─♪כ♃⌐ ⅜ ∂≡ ⇔⌂ↄ⌂╢ ⅜№╡╕∆⁹ 

∕─╟℮⌂ ╩ ∆╢√╘⌐⁸ OFF ─ ⌐⁸Raspberry Pi ─ OS ╩ ℮↓≤⅜≢⅝╢

⅜ ↕╣≡™╕∆⁹╕√⁸ⱡכ♪ ╛Ⱡ♇♩꞉כ◒ ⌂≥⅜ ⌐⌂∫√ ⌐ ⌐ OS

╩ ↕∑╢ ╙ ↕╣≡™╕∆⁹ 

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈ⱡכ♪ ₉╩ ⇔≡⁸ⱡ

♪כ ╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ─₈OS ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸OS◦ꜗ♇♩♄►fi ⅜ ↕╣√ⱷ♇☿כ☺⅜

↕╣╕∆⁹ 

ᵓ ₈OS ₉Ⱳ♃fi╩◒ꜞ♇◒ │⁸15 ╒≥ ∫≡⅛╠⁸Raspberry Pi ─ ╩ OFF ⌐∆╢≤

≢∆⁹ 

ᵔ ₈OS ₉Ⱳ♃fi╩◒ꜞ♇◒ │⁸ ┘▪◒☿☻ ⌐⌂╢╕≢⌐ 30 ⅛⅛╡╕∆⁹ 
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66 ⱡכ♪ (OS / Ⱳ♃fi) 

 

6.4. ►◊♇♅♪♇◒♃▬ⱴ  

 

ⱡכ♪╩ ⇔≡™╢≤⁸ ₁⌂ ≢☿fi◘≤─ ⌐ ⅜ ⇔√╡⁸ ⅜ ⌐

⌂╢↓≤⅜№╡ ╕∆⁹∕─╟℮⌂ ╩ ⇔⁸ ⌐ OS╛ⱡכ♪╩ ↕∑╢ ╙ ↕╣

≡™╕∆⁹ 

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈ⱡכ♪ ₉╩ ⇔≡⁸ⱡ

♪כ ╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ₈►◊♇♅♪♇◒₉ ─ ⌐ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒

⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 
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67 ⱡכ♪ (►◊♇♅♪♇◒♃▬ⱴ) 

 

 

No.   

1 ꜠ⱬꜟ ∆╢ⱡכ♪─ ꜠ⱬꜟ╩ ⇔╕∆⁹ │ ─╖⁸

│ ╙ ╖╕∆⁹ 

2 ♃▬ⱴ  ⅜ ↕╣╢╕≢─ ∟ ╩ ⇔╕∆⁹ 

3  ♃▬ⱴ ⌐ ⅜ ↕╣⌂⅛∫√ ─ ╩ ⇔╕∆⁹₈OS

₉⁸₈ⱡכ♪ ₉⅜ ≢∆⁹ 

39 ⱡכ♪ (►◊♇♅♪♇◒♃▬ⱴ) 

 

6.5. ⱨ□▬ꜟDL/UL 

 

UECS-Pi ≢ ↕╣√☿fi◘╛▪◒♅ꜙ◄כ♃─ ╩ ⱨ□▬ꜟ≤⇔≡♄►fi꜡⁸♪כ№

╢™│ ⇔≡⅔™√ⱨ□▬ꜟ╩▪♇ⱪ꜡כ♪⇔≡ ╩ ╖ ╗√╘─ ≢∆⁹ⱨ□כⱶ►▼▪

─Ᵽכ☺ꜛfi▪♇ⱪ ╛⁸SD◌כ♪ ─ ⌂≥╩ ℮ ⌐⁸ ╩ ⌐ ∆╢

↓≤⅜ ⌐⌂╡╕∆⁹ 
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ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈ⱡכ♪ ₉╩ ⇔≡⁸ⱡ

♪כ ╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ─₈♄►fi꜡₉♪כⱲ♃fi╩◒ꜞ♇◒∆╢≤⁸ ⱨ□▬ꜟ⅜♄►fi꜡⁹∆╕╣↕♪כ 

ᵓ ⱨ□▬ꜟ ─₈ⱨ□▬ꜟ╩ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸ⱨ□▬ꜟ ⅜ ↕╣

╕∆─≢⁸ⱨ□▬ꜟ ⁸₈▪♇ⱪ꜡₉♪כⱲ♃fi╩◒ꜞ♇◒∆╢≤⁸ⱡכ♪⌐ ⅜ ↕╣

╕∆⁹ 

 

(▪♇ⱪ꜡כ♪⅜ ╦╣╢≤⁸ │ IP ▪♪꜠☻ ╩ ™≡ ≡ ↕╣≡ ⅝↕╣╕∆─≢⁸

↔ ↄ∞↕™) 

 

 

68 ⱡכ♪ ( ⱨ□▬ꜟ DL/UL ) 
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6.6. ◌ⱷꜝ  

 

USB ◌ⱷꜝ(USB Video Class)╩ ⇔⁸ ◌ⱷꜝ≤⇔≡ ≢∆⁹ 

 

 

 69 USB ◌ⱷꜝ  

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈◌ⱷꜝ ₉╩ ⇔≡⁸◒

◌ⱷꜝ ╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡ ╩ ⇔≡ↄ∞↕™⁹ 

ᵓ │ ≤⌂∫≡™╕∆─≢⁸₈ⱡכ♪ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ↕╣╕

∆⁹ 
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70 ◌ⱷꜝ  

 

No.   

1  ∆╢ │⁸ ◌ⱷꜝ ╩ ⇔≡ↄ∞↕™⁹ 

≢⅝╕∆─≢⁸ ⌐ ⇔≡™╢ ╩ ⁸ ⇔√™ │ꜞ☻

♩⅛╠ ⇔≡ↄ∞↕™⁹ 

2 ◌ⱷꜝ  ∆╢◌ⱷꜝ♃▬ⱪ╩ ⇔╕∆⁹ ─╖ ≢∆⁹ 

UVC ◌ⱷꜝ╩ ⇔≡ↄ∞↕™⁹(β) 

βUVC ◌ⱷꜝ ╙ ≤⌂∫≡™╕∆⅜⁸ ◘ⱳכ♩ ≢∆⁹ 

3  ⇔√◌ⱷꜝ─ꜝⱬꜟ ≢∆⁹♩♇ⱪ ≢ ─Ⱬ♇♄≤⇔≡

↕╣╢ ≤⌂╡╕∆⁹ 

]ה  4 ◘▬☼][ ◘▬☼] 

 ◘▬☼╩Ⱨ◒☿ꜟ ≢ ⇔╕∆⁹ 

]ה ] 

 JPEG ─ ( 100%)╩ ⇔╕∆⁹ 

]ה ] 

 ╩ ↕∑√™ ⌐ ╩ ⇔╕∆⁹ 

]ה ][♦▫꜠▬] 

 ─ ( )≤ ╩ ⇔╕∆⁹ │ ≢

№╡╕∑╪⁹♦▫꜠▬╩ ⅝ↄ∆╢≤Ⱨfi♩ ╛ ⅜№╡╕∆

⅜⁸ ⌐│ ⇔⌂™╟℮⌐↔ ↄ∞↕™⁹ 

5 ♦Ᵽ▬☻ ◌ⱷꜝ ─╖ ─ │ ─/dev/video0≢ ≢∆⁹ 

⇔√ │⁸ ◌ⱷꜝ─♦Ᵽ▬☻ ╩ ⇔≡ↄ∞↕™⁹ 

6 ◒ꜝ►♪ ꜝⱷ◌]ה  ID]  
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  ◒ꜝ►♪⌐ ↕╣√◌ⱷꜝ ID ╩ ⇔╕∆⁹ 

◌ⱷꜝ ⱦ☻─WEBכ◘♪►ꜝ◒│ ⱴ♬ꜙ▪ꜟ╩  

]ה ] 

 ♅▼♇◒╩ ╣╢≤⁸ ♪כ꜡ⱪ♇▪⅜♃כ♦ ≤⌂╡╕∆⁹↓↓

⌐♅▼♇◒⅜ ∫≡⅔╡⁸⅛≈ ─ ⅜ꜟכꜙ☺◔☻ ∞∫√ ⁸◒ꜝ

►♪ ↔≤⌐ ─ ╩◒ꜝ►♪⌐▪♇ⱪ꜡⁹∆╕⇔♪כ◒ꜝ►♪

⅜ ™ │⁸ ⌐ ╩▪♇ⱪ꜡כ♪⇔≡ ╩ ℮ ⅜№

╢─≢ ⇔≡ ↕™⁹ 

1 ꜟכꜙ☺◔☻ 7 ─℮∟ 10 ≢ ╩◒ꜝ►♪⌐▪♇ⱪ꜡כꜙ☺◔☻╢∆♪כꜟ╩

╖╕∆⁹ ≤ ╩ │≡⇔≥ꜟכꜙ☺◔☻≥™⌂╣ ≢∆⁹↓↓⌐ 1

≈≢╙ ⅜ ∫≡™╢ │⁸◒ꜝ►♪ ↔≤─ ▪♇ⱪ꜡כ♪│

╦╣╕∑╪⁹ 

40 ◌ⱷꜝ  

 

6.7. SIM  

 

UECS-Pi Basic │ ─ ♪fi◓ꜟ ⌐♩♇☿♃כ♃☻♪►ꜝ◒─ ╕╣╢╙─ ╩ ⇔

≡◒ꜝ►♪ ╩∆╢ ⅜ ≢∆⁹↓─ ╩ ⅎ┌⁸◒ꜝ►♪☻♃כ♃☿♇♩⌐ ⇔ ╗ SIM כ◌

♪─ ╩ ∆╢ ⅜ ⅜◙כꜚ⁸╘√╢ ≢ ⁸ ⇔√ SIM ─♩♇☿♃כ♃☻♪►ꜝ◒╩

♪fi◓ꜟ⌐ ⇔ ╪≢ ∆╢ ⅜ ⅜◙כꜚ⇔∞√⁹∆╕╡⌂⌐ ≢ ⁸ ⇔√ SIM ─

│ ─ꜟ◓fi♪─♩♇☿♃כ♃☻♪►ꜝ◒⁹╪∑╕™≡∫ ╩╟ↄ ⇔⁸∆═≡

≢ ∫≡ ↕™⁹2019/6/7 │ꜟ◓fi♪─♩♇☿♃כ♃☻♪►ꜝ◒⁸ URL ─ ╩ ⇔≡

™╕∆⁹ 

http://www.abit.co.jp/productsupport/ak020/  

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈SIM ₉╩ ⇔≡⁸SIM

╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ₈SIM ₉ ─ ⌐ ╩ ⌐⁸ ⌂ ╩ ⇔₈ ₉Ⱳ♃fi╩◒ꜞ♇◒⇔≡

╩ ⇔≡ↄ∞↕™⁹ 

ᵓ Ⱳ♃fi╩◒ꜞ♇◒∆╢≤⁸OS⅜ ⇔╕∆⁹ 

 

http://www.abit.co.jp/productsupport/ak020/
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71 SIM  

 

 

No.   

1 APN ∆╢ SIM ─ APN ╩ ⇔╕∆⁹ 

2 ID ∆╢ SIM ─ ID ╩ ⇔╕∆⁹ 

3 Ɽ☻꞉כ♪ ∆╢ SIM ─Ɽ☻꞉כ♪╩ ⇔╕∆⁹ 

41 SIM  

 

╕√⁸2019/6/7 ≢ ⇔≡™╢ SIM │ ─ ╡≢∆⁹ 

 

No.   

1 SORACOM Air SIM ◌כ♪ 

plan -D 

╠⅛♩♇꞉ⱦה ⇔√ SIM │♪כ◌ ◙כꜚ⌐ ⌐≡↔

™√∞ↄ ⅜↔↨™╕∆─≢ ╘↔ ↄ∞↕™⁹ 

ה ◄ꜞ▪⌐≈™≡│ URL ─ ≢ FOMA ⱪꜝ☻◄ꜞ▪╩ ⇔≡

↕™⁹√∞⇔ ⌐ ≢ ≢№╢⅛│⁸ ─ ⌐ ↕╣╕

∆─≢⁸ URL ─ │ ─ ⅜ ╢ ╩ ∆╢╙─≢│№

╡╕∑╪⁹ 

https://www.nttdocomo.co.jp/area/   

SIMה ─◘▬☼│ ◘▬☼╩ ⇔≡ ↕™⁹ 

42 ╖ SIM  

 

6.8.  

 

♩♇ⱪ ╛ ꜞ☻♩≢ ↕╣╢☿fi◘╛▪◒♅ꜙ◄כ♃─ ┘ ─ ⅜ ≢∆⁹ 

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈ ₉╩ ⇔≡⁸

╩ ⇔≡ↄ∞↕™⁹ 

ᵒ ₈♃▬ⱪ₉ ꜝ☺○Ⱳ♃fi ╡ ⅎ≢⁸☿fi◘≤▪◒♅ꜙ◄כ♃─ ─ ꜞ☻♩⅜ ↕

https://www.nttdocomo.co.jp/area/
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╣╕∆⁹ 

ᵓ ╣ ⅎ√™ ╩ ⇔⁸ ─Ⱳ♃fi ≢ ─ ╩ ™╕∆⁹ 

ᵔ ⌐⁸₈ ₉Ⱳ♃fi╩◒ꜞ♇◒∆╢↓≤≢ ⅜ ↕╣╕∆⁹ │ ↕╣╕∆⁹ 

 

 

72  

 

6.9. ◒ꜝ►♪  

 

 ≡™≈⌐☻ⱦכ◘♪►ꜝ◒ .6.7.1

 

⌐ ↕╣√☿fi◘/▪◒♅ꜙ◄כ♦─♃כ♃╛◌ⱷꜝ ╩ ⌐☻ⱦכ◘♪►ꜝ◒ ⌐

▪♇ⱪ꜡⁸≡⇔♪כ▬fi♃כⱠ♇♩ ≢ ∆╢↓≤⅜ ≢∆⁹╕√⁸ ⱦכ◘♪►ꜝ◒─

☻ VPN ╩ ⇔≡⁸ ⅛╠ UECS-Pi ─ ⌐♄▬꜠◒♩▪◒☿☻ β ⅜ ≢∆⁹ 

─┼☻ⱦכ◘♪►ꜝ◒ │⁸ ☻ⱦכ◘─ ⅜ ≤⌂╡╕∆─≢⁸ ◘ⱳכ♩ ╕≢

⅔ ™ ╦∑ↄ∞↕™⁹ 
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73 ☻ⱦכ◘♪►ꜝ◒  

 

(β) ꜟכ♃ ─ ≤⇔≡⁸UDP 1194 ⱳכ♩≢─ ⅜ ≢∆⁹ 

 

 

6.7.2. ▬fi♃כⱠ♇♩ ⌐≈™≡ 

 

☻ⱦכ◘♪►ꜝ◒ ╩ ℮√╘⌐│⁸UECS-Pi ⱡכ♪⅛╠▬fi♃כⱠ♇♩ ╩ ♃כ♦≡∫
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╩ ℮ ⅜№╡╕∆⁹∕─√╘⁸ ≤│ ⌐▬fi♃כⱠ♇♩ ≤ ⅜ ≢∆⁹Ɫ

►☻ ╩ ℮ │⁸ ─↔ ╩ ⇔╕∆⁹▬fi♃כⱠ♇♩ ≤☿♇♩⌐⌂

∫√ ╩ ⅛╠ ≢∆─≢⁸◘ⱳכ♩ ⌐⅔ ™ ╦∑ↄ∞↕™⁹ 

 

    

74 ▬fi♃כⱠ♇♩  ( USB-3G / ♃כꜟ ) 

 

 

6.7.3. ◒ꜝ►♪ ─  

 

☻ⱦכ◘♪►ꜝ◒ ≤▬fi♃כⱠ♇♩ Ɫכ♪►▼▪☿♇♩▪♇ⱪ ⌐ UECS-Pi ⌐

╩ ⇔╕∆⁹ 

 

ᵑ Web ⌐꜡◓▬fi⇔⁸ ⱷ♬ꜙ₈╠⅛כ☿♇♩▪♇ⱪ₉ќ₈◒ꜝ►♪ ₉╩ ⇔

≡⁸◒ꜝ►♪ ╩ ⇔≡ↄ∞↕™⁹ 
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75 ◒ꜝ►♪  

 

No.   

1 ◒ꜝ►♪ URL ─☻ⱦכ◘♪►ꜝ◒  URL ╩ ⇔╕∆⁹ 

[2020 9 ─ URL]  

https://cloud.arsprout.net/app/ust  

( ↕╣╢ ╙№╡╕∆─≢⁸ ≢⅝⌂™ │⁸⅔  

™ ╦∑ↄ∞↕™⁹) 

◙כꜚ 2 ID ◒ꜝ►♪◘כⱦ☻─ ⌐ ↕╣√ ID ╩ ⇔≡ↄ∞↕™⁹ 

3 Ɽ☻꞉כ◘♪►ꜝ◒ ♪כⱦ☻─ ⌐ ↕╣√Ɽ☻꞉כ♪╩ ⇔≡ↄ∞↕™⁹ 

─≥Ᵽכ◘♪►ꜝ◒  4 ╩ ⇔╕∆⁹ ⁸№╢™│ 0 ⌐ ↕╣√

│⁸ ╩ ™╕∑╪⁹ 

│ 10 ≢ ⇔≡ↄ∞↕™⁹ 

5 ○ⱪ◦ꜛfi ה[꜡◓ ] 

◒ꜝ►♪ ╩ ⇔√ ⅜⁸ ꜡◓ ─₈∕─ ₉◌♥◗ꜞ⌐ ↕╣╕

∆⁹ 

6  ◒ꜝ►♪ ─√╘⌐⁸ ╩♃כ♦≢ ∆╢ ╩ ⇔╕∆⁹

https://cloud.arsprout.net/app/ust
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№╢™│ 0─ │ ↕╣╕∑╪⁹ 

7  ♅▼♇◒╩ ╣╢≤⁸ ♪כ꜡ⱪ♇▪⅜♃כ♦√╣↕ ≤⌂╡╕∆⁹ 

 

8 ◒ꜝ►♪ ID Ⱳ♃fi 

 

◒ꜝ►♪≤ⱡכ♦⁸♪כ♃ ─ ↑ ID ╩ ⇔╕∆⁹ ⱡכ♦⁸♪כ

♃ ≤⇔≡◒ꜝ►♪≤ ∆╢ ⌂≥⌐ ⇔╕∆⁹ 

43 ◒ꜝ►♪  
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6.10. Linux꜡◓▬fi 

 

UECS-Pi Uni │⁸UniPi Ⱳכ♪≤ PC╩ ─ USB ≢ꜟⱩכ◔ꜟ▪ꜞ◦ ∆╢ ≢⁸OS꜡◓

▬fi⇔≡ ╩∆╢ ⅜ ≢∆⁹√∞⇔ OS ꜡◓▬fi⇔≡─ │⁸ ☻♃♇ⱨ⅜ⱷfi♥♫fi

☻ ⌐◙כꜚ≢ ⇔√ ╩ ⅝ ≡ ≤⌂╢─≢↔ ↕™⁹ ≢ OS ꜡◓▬fi╩

∫≡ ─ UECS-Pi Uni ⅔╟┘ Arsprout DIY ◐♇♩ ⱡכ♪─ ⌐╟╢ ⌂

⅔╟┘ ─ ≡│⁸ ─ ─ ≤⇔╕∆⁹ 

 

 

76 (Linux ꜡◓▬fi) 

 

ᵒ PC≤ UniPi ╩ USB ≢ꜟⱩכ◔ꜟ▪ꜞ◦ ⇔╕∆ 

ᵓ ♦Ᵽ▬☻ⱴⱠכꜗ☺כ≢ ⱳכ♩╩ ⇔√ ⁸putty (β) ╩▪▼►♩fi♁ⱨ○◓꜡♩כ⸗ꜞ─

⇔⁸ ↕╣√ ⱳכ♩╩ ⇔╕∆⁹╕√Ⱳכ꜠כ♩│ 115200≤⇔╕∆⁹ 

 

(β)[putty ♄►fi꜡כ♪ URL]  

http://www.chiark.greenend.org.uk/~sgtatham/putty/  

 

ᵔ ⱳכ♩╩ ↄ≤꜡◓○fi⌐ ⇔╕∆⁹ ◙כꜚ⁸│≢ ≤Ɽ☻꞉כ♪│ ─╙─⅜

≢∆⁹ 

 

No. ꜚכ◙  Ɽ☻꞉כ♪ 

1 root good_harvest 

2 uecs good_harvest 

44 ◙כꜚ╖ ≤Ɽ☻꞉כ♪ 
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β Windows 10 ─ ≢│⁸♪ꜝ▬ⱣⱣכ☺ꜛfi─ ⅛╠ ⅜ ⅎ╕∑╪⁹ URL ⌐№╢

♁ⱨ♩╩▬fi☻♩כꜟ∆╢≤ ⅎ╢╟℮⌐⌂╡╕∆⁹ 

 

(β)[Windows10 ♪ꜝ▬Ᵽ ♁ⱨ♩►▼▪♄►fi꜡כ♪ URL (2016/11/24 )] 

http://www.ifamilysoftware.com/news 37.html  

 

 

7. UECS-Pi Uniⱨ□כⱶ►▼▪─microSD◌כ♪ ⅝ ╖ 

 

ᵑ UECS-Pi Uni │⁸ ⌐ ─Ᵽכ☺ꜛfi╩♄►fi꜡כ♪⇔≡ ∆╢ ⅜ ≢∆⁹ ─ ≢

™╕∆⁹ 

 

꞉ⱦ♇♩─☻ⱴכ♩▪◓ꜞ ◘▬♩⅛╠ⱨ□כⱶ►▼▪╩♄►fi꜡כ♪♄►fi꜡כ♪⇔√ⱨ□▬ꜟ─

╩ ™╕∆⁹ 

 

─▪♪꜠☻╩◒ꜞ♇◒⇔╕∆⁹ 

https://www.arsprout.co.jp/archive/firmware/  

 

Download Ⱳ♃fi╩◒ꜞ♇◒⇔≡♄►fi꜡⁹∆╕⇔♪כ 

 

 77 ⱨ□כⱶ►▼▪♄►fi꜡כ♪Ɑכ☺ 

 

 

 

 

ᵒ ♄►fi꜡כ♪⇔√ⱨ□▬ꜟ─ ╩ ™╕∆⁹ 

https://www.arsprout.co.jp/archive/firmware/
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♄►fi꜡כ♪⇔√ ⱨ□▬ꜟ(uecs-pi -uni -xxxxx.zip)╩ ◒ꜞ♇◒⇔≡₈∆═≡ ₉╩ ◒ꜞ♇◒⇔

╕∆⁹ 

 

 78 ⱨ□▬ꜟ╩ ∕─ 1 

 

₈ ₉╩ ◒ꜞ♇◒⇔≡ ╩ ⇔≡₈ ₉╩ ◒ꜞ♇◒⇔╕∆ │♦☻◒♩♇ⱪ⌐ ⁹ 

 

 79 ⱨ□▬ꜟ╩ ∕─ 2 
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ᵓ ⇔√ⱨ□▬ꜟ╩microSD ⌐♪כ◌ ⅝ ╗⁹ 

 

⌐ⱨ□כⱶ►▼▪╩microSD ⌐♪כ◌ ⅝ ╗√╘─♁ⱨ♩─♄►fi꜡כ♪≤▬fi☻♩כꜟ╩ ™╕

∆⁹↓↓≢│PC─OS│Windows 10 Pro 64bit ≢⁸Win32DiskImager ≤™℮♁ⱨ♩╩ ™≡microSD

⌐ⱨ□כⱶ►▼▪╩ ⅝ ╗ ╩ ⇔╕∆⁹ 

 

(β)[ Win32 Disk Imager ♄►fi꜡כ♪ URL  

http://sourceforge.net/projects/win32diskimager/files/latest/download  

 

 

http://sourceforge.net/projects/win32diskimager/files/latest/download


UECS-Pi(Uni  ꜟ▪ꜙ♬ⱴ◙כꜚ(ꜟ♦⸗

 

102 / 108 Copyright 20 21 ▪ꜟ☻ⱪꜝ►♩(  ) 
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♄►fi꜡₈√⇔♪כWin32DiskImager -0.9.5-install.exe ₉╩♄Ⱪꜟ◒ꜞ♇◒⇔≡▬fi☻♩כꜝ╩ ⇔

╕∆⁹╕∏ ╘─ ≢₈Next₉╩◒ꜞ♇◒⇔╕∆⁹ 
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₈I accept the agreement ₉⌐♅▼♇◒╩™╣≡₈Next₉╩◒ꜞ♇◒⇔╕∆⁹ 
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₈Next₉╩◒ꜞ♇◒⇔╕∆⁹ 
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₈Next₉╩◒ꜞ♇◒⇔╕∆⁹ 
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₈Create a desktop icon ♦☻◒♩♇ⱪ⌐▪▬◖fi╩ ╢ ₉⌐♅▼♇◒╩™╣≡₈Next₉╩◒ꜞ♇◒⇔

╕∆⁹ 
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₈Install ₉╩◒ꜞ♇◒⇔╕∆⁹ 
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₈Finish ₉╩◒ꜞ♇◒⇔≡▬fi☻♩כꜟ ⇔╕∆⁹ 
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⌐⁸Win32DiskImager ≢ microSD ⌐ⱨ□כⱶ►▼▪╩ ⅝ ╖╕∆⁹╕∏ microSD ╩Ɽ♁◖fi⌐

⇔╕∆⁹ 
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₈Win32DiskImager ₉╩♄Ⱪꜟ◒ꜞ♇◒⇔≡♁ⱨ♩╩ ⇔╕∆⁹ 
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♁ⱨ♩⅜ ⇔√╠⁸₈[L: ¥ ]Ω₉╩◒ꜞ♇◒⇔≡ ⅝ ╗ microSD ╩ ⇔⁸ ╩◒ꜞ♇◒⇔

╕∆⁹ 
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⅝ ╗ⱨ□▬ꜟ(uecs-pi-uni -xxxxx.img) ╩ ⇔≡₈ ↄ₉╩◒ꜞ♇◒⇔╕∆⁹ 
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₈Write₉╩◒ꜞ♇◒⇔╕∆⁹ 
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₈YES₉╩◒ꜞ♇◒⇔≡microSD ⌐ ⅝ ╖╩ ™╕∆⁹ 
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₈Write Successful ⅝ ╖ ₉≤ ↕╣√╠₈OK₉╩◒ꜞ♇◒⇔≡ ⅝ ╖│ ≢∆⁹ 
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8.  

 

₈UECS-Pi Uni ₉╩ ⇔≡ ↕™⁹ 

 

9. ⅔ ™ ╦∑ 

 

⌐≈™≡⅔ ≠⅝─ ⁸↔ ⁸↔ ⅜↔↨™╕⇔√╠⁸ ╟╡⅔ ™ ╦∑ 

ↄ∞↕™⁹ 

 

(◘ⱳכ♩ⱷכꜟ▪♪꜠☻) support@arsprout.co.jp  

 

 


