
 

 

☿fi◘כ◌ⱷꜝ─  

☿fi◘כ─  

 ☿fi◘כ│ ( ) ⅛╠ ↕╣≡™╢₈ / ♃▬

ⱪ ☿fi◘◐♇♩  Ver.2₉╩ ™╢⁹↓─☿fi◘כ⌐│ ☿fi◘כ╙

↕╣≡™╢√╘ ─╖ ∆╢↓≤⅜ ≤⌂╢⁹╕√ ↓↓≢│ ☿fi◘כ╩

∆╢ ⌐ ╩ ₁⌂ ⅛╠ ⇔⌂↑╣┌⌂╠⌂™≤

™℮ ╦⇔↕╩↕↑╢√╘⌐◐♇♩╩ ™≡™╢⁹ ⌂╠◐♇♩─√╘ ≢

╩ ⌐ ∆╢ ⅜⌂™⅜ ↓─◐♇♩─ ≢│ ╖ ≡ ⌐≈™≡

⌂ ⅜⌂ↄ ╩ ╦⌂™ ⌐≤∫≡│ ╖ ≡⅜ ⌐

≢№╢⁹╕√ ☿fi◘כ─ ╩ ⌐ ≢⅝╢╟℮⌐◐♇♩╩ ⌐ ⇔≡

™╢√╘ ☿fi◘כ─ ⌐≈™≡╙ ╩ ℮⁹  

 

 

 

 ╕∏│ ╩≤⌂כ♃☻♥│√╕↑

™≡ ╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 ╩ ™≡☺ꜗfiⱤ(J1,J2)╩ ╡

↑╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 ─  

2 ☺ꜗfiⱤכ─ ╡ ↑ 



 

 

 ⌐╟∫≡ ⇔√ (51kɎ)╩

3 ─╟℮⌐ ╡ ↑╢⁹ ↑╩ ℮≤

4─╟℮⌐⌂╡ №╕╡ ─ ╩

↑⌂™╟℮⌐ ╩≈↑╢( ♩כꜛ◦╩

↕∑⌂™√╘)⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

⌐ 2MɎ─ ╩ ╡ ↑╢⁹ 

 

 

 

 

 

 

 

 

 

⌐ 820Ɏ─ ╩ ╡ ↑╢⁹ 

 

 

 

 

 

 

 

 

 

 

3 (51kɎ) ─ ╡ ↑ 1 

4 (51kɎ) ─ ╡ ↑ 2 

 

5 (2MɎ) ─ ╡ ↑ 

6 (820Ɏ) ─ ╡ ↑ 



 

 

 4.7kɎ─ ╩ ╡ ↑╢⁹ 

4.7kɎ─ ╩ ╡ ↑╢⁹ 

 

 

 

 

 

 

 

 

 

 ⌐ 10kɎ─ ╩ 3 ╡ ↑╢⁹ 

 

 

 

 

 

 

 

 

 

╩♪כ○▬♄⌐  ╡ ↑╢⅜ ≤

∫≡ ╡ ↑╢ ⅜ ╕∫≡™╢─≢

⁹ ╡ ↑ │ (a)≤(b)─ K(◌

≥(♪כ♁ A(▪ⱡכ♪)─ ╩ ╦∑≡

10─╟℮⌐ ╡ ↑╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7 (4.7kɎ) ─ ╡ ↑ 

8 (10kɎ) ─ ╡ ↑ 

─♪כ○▬♄ 10 ╡ ↑ 2 

─♪כ○▬♄ 9 ╡ ↑ 1 

(a)    

 

 

          

(b) 

K 

K A 

A 



 

 

 

 ⌐ ☿fi◘כ╩ ╡ ↑╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ⌐ IC♁◔♇♩╩ ╡ ↑╢⁹ ╡

↑╢ ♁◔♇♩─ ─ ╖⅜№╢

≤ ─ ⱴכ◒⅜№╢ ╩ ╦∑≡

╡ ↑╢⁹ 

 

 

 

 

 

 ⌐ ☿ꜝⱵ♇◒◖fi♦fi◘╩ ╡

↑╢⁹↓─◐♇♩⌐│ ☿ꜝⱵ♇◒◖fi

♦fi◘⅜ 2 (0.01ɡF 0.1ɡF)№╡

│∕╣∙╣ ≤ ≢№╢⁹ ╡ ↑│

─╟℮⌐ ╡ ↑╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

11 ☿fi◘כ─ ╡ ↑ 

12 IC♁◔♇♩─ ╡ ↑ 

0.1ɛF   0.01 ɛF 

         (a)                                  (b) 

13 ☿ꜝⱵ♇◒◖fi♦fi◘כ─  

   ╡ ↑ 1 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ◐♇♩⌐ ╕╣≡™╢ 3 ─ ⌐│

╡№⅜♃☻☺fiꜝ♩≥♃כ꜠ꜙ◑꜠

ⅎ⌂™╟℮⌐∆╢ ⅜№╢⁹♩ꜝfi☺☻

♃│ 15─╟℮⌐₈C1815₉≤ ↕╣≡

™╢⁹ ╡ ↑│ ╩ ⌐⇔≡ ╡ ↑

╢⁹ 

 

 

 

 

 

 

 

 

 

╩♃כ꜠ꜙ◑꜠⌐  ╡ ↑╢⁹

⅔╟┘ ⌐│₈81350₉≤ ↕╣≡™

╢⅜ ⌐│ JRC─꜠◑ꜙ꜠כ♃(a)⅜

↕╣≡™╢⁹ ╡ ↑│(b)─╟℮⌐ ╡

↑╢⁹ 

 

 

 

 

 

 

 

 

 

14 ☿ꜝⱵ♇◒◖fi♦fi◘כ    

    ╡ ↑ 2  

15 ♩ꜝfi☺☻♃─ ╡ ↑  

(a) 

 

 

 

 

 

(b) 

─♃כ꜠ꜙ◑꜠ 16 ╡ ↑ 



 

 

 

 ⌐ ◖fi♦fi◘≤ LED ⅔╟┘

╩ ╡ ↑╢⁹◐♇♩─ ◖fi♦

fi◘│ 2 (10ɡF≤ 100ɡF)№╡ ⅝

↕⅜ ℮⁹ ⅝™ ⅜ 100ɡF ↕™

⅜ 10ɡF≢№╢⁹ ⅝™ ─ ◖fi♦fi

◘╩ ≢ ╡ ↑╢≤ ─ ⅜╛╡

⌐ↄↄ⌂╢√╘ ╡ ↑╢ ╩ ⌐∆

╢⁹ ╡ ↑╢ ⅜ ╕∫≡⅔╡

◖fi♦fi◘─ ─ ™ ⅜₈ ₉≢ ™

⅜₈ ₉≢№╢( 17(a)╩ )⁹ ⌐│

17(b)─╟℮⌐ ╡ ↑╢ ⅜ⱴכ◒

↕╣≡™╢─≢₈ ₉─ ⌐ ◖fi♦fi

◘─₈ ₉╩ ╦∑≡ ╡ ↑╢⁹ 

 │ 3 ≈─ ⅜№╡

17(d)⌐ ╦∑≡ ╡ ↑╢⁹ 

 LED│ 17(e)≤(f)─ A(▪ⱡכ♪)⅔╟┘

K(◌♁כ♪)⌐ ╦∑≡ ╡ ↑╢⁹ 

 ◖fi♦fi◘(10ɡF) ⅔

╟┘ LED─ ╡ ↑╢ │ 17(g)╩

⇔≡ ╡ ↑╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a            (b) 

+ 

  

 

c            (d) 

e            (f) 

K 
K 

A 

A 

(g) 

17 ◖fi♦fi◘כ LED⅔╟┘

─ ╡ ↑ 



 

 

 ⌐ ≥כ꜠ꜞ ╒≥ ╡ ↑╢

╩ ┌⇔√ ◖fi♦fi◘(100ɡF)╩ ╡

↑╢⁹ ─כ꜠ꜞ ╡ ↑ │ꜞ꜠

╠⅛כ ≡™╢ 6 ╩ ─ủⱴכ◒⌐

╦∑≡ ╡ ↑╢( 18(b)╩ )⁹

◖fi♦fi◘│ ◖fi♦fi◘(10ɡF)─≤

⅝≤ ─ ≢ ╡ ↑╢⁹ ╡ ↑╢

│ 18(c)─ ⌐ ╡ ↑╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 ⌐◐♇♩≢│ ☿fi◘כ─ ⅝

⅜ ↕╣╢√╘ ⅝╩ ≢⅝╢╟℮

⌐∆╢⁹ 

 19─╟℮⌐ 5cm  ─ 10 ╩ 3

( ╩ 5mm ─ⱦ♬כꜟ╩ ╢)≤

3cm×3cm─ ╩ ∆╢⁹ 

 

 

 

 

 

 

 ⌐ ☿fi◘כ╩ 20─╟℮⌐

⌐ ╡ ↑╢⁹ 

 

 

 

 

 

 

 

  a        (b) 

                      c  

─כ꜠ꜞ 18 ╡ ↑  

19 ☿fi◘כ─ ╡ ↑ 1  

20 ☿fi◘כ─ ╡ ↑ 2  



 

 

 

 

 19≢ ⇔√ 10 ╩ 21─╟℮

⌐ ╡ ↑ ∆╢▪ꜟⱨ□ⱬ♇♩─

⌐ ☿fi◘כ≤ ╩ ╡ ↑╢⁹ 

 

 

 

 

 

 ⌐ 2 ─Ᵽ♇♥ꜞכ☻♫♇ⱪ╩ ⇔

1 │ ↄ ╙℮ 1 │ ↄ ╢⁹ 

 

 

 

 

 

 

 

 ⌐ ∫√Ᵽ♇♥ꜞכ☻♫♇ⱪ╩ ─

╟℮⌐ ∂∫≡ ┘≈↑╢⁹ 

 

 

 

 

 

 

 

 

 22≢ ↄ ∫√Ᵽ♇♥ꜞכ☻♫♇ⱪ

─ ╣ ╩ 23≢ ┘≈↑√Ᵽ♇♥ꜞכ

☻♫♇ⱪ⌐ ┘≈↑╢⁹ 

 

 

 

 

 

 

 

 

 

 

  

 

  
21 ☿fi◘כ─ ╡ ↑ 3  

22 Ᵽ♇♥ꜞכ☻♫♇ⱪ─   

23 Ᵽ♇♥ꜞכ☻♫♇ⱪ─   

24 Ᵽ♇♥ꜞכ☻♫♇ⱪ─   



 

 

 

 ⌐ ┘≈↑√Ᵽ♇♥ꜞכ☻♫♇ⱪ⌐

↑╩ ™ ∫√ ╩♬♇Ɽ ≢ ╢⁹ 

 

 

 

 

 

 

 

 

 

 ⌐ ↑╩ ∫√ ⌐ⱦ♬כꜟ♥

)ⱪכ ⅎ╩ ↄ∆╢⌐│☻Ⱶ♅ꜙכⱪ

╩ ™╢)≢ ╩ ℮⁹ 

 

 

 

 

 

 

 

 Ᵽ♇♥ꜞכ☻♫♇ⱪ 27─╟℮⌐

⌐ ╡ ↑╢( │ V⌐ │ G⌐ ╡

↑╢)⁹ 

 

 

 

 

 

 

 15cm ─ 10 ╩ 2 ⇔ 28

כ꜠ꜞ⌐℮╟─ ╩ ╡ ↑╢⁹ 

 

 

 

 

 

 

 

 

25 Ᵽ♇♥ꜞכ☻♫♇ⱪ─   

26 Ᵽ♇♥ꜞכ☻♫♇ⱪ─   

27 Ᵽ♇♥ꜞכ☻♫♇ⱪ─   

כ꜠ꜞ 28 ─ ╡ ↑  



 

 

 

 ⌐ IC╩ IC♁◔♇♩─ ⌐ ╖⅜

№╢ ( 29╩ )≤ IC ─ ⌐ ╖

⅜№╢ ╩ ⅎ≡ ⇔ ╗⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ≢ 30─╟℮⌐ ☿fi◘כ◌

ⱷꜝ─☿fi◘כ ⅜ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

29 IC─ ╡ ↑  

30 ☿fi◘כ─   


