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Lampiran 1. Komponen dan Alat yang Digunakan 

1) Resistor 10kΩ 5W 

 

 

 

 

 

 

 

 

 

2) Kapasitor 10 nF 3kV 

 

 

 

 

 

 

 

 

3) Resistor 1 MΩ 1W 
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4) Elektroda Tembaga Diameter 0,5mm 

 

5) Baut Diameter 5mm 

 

6) Storage capacitor 25𝜇𝐹, 12kV 

 

 

 

 

7) Termometer Digital 
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8) Osiloskop  Hantek  MSO5074FG 

 

9) Mikrometer  Sekrup Ketelitian 0,01mm 

 

 

 

 

 

 

10) Probe Tegangan Tinggi  
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Lampiran 2. Dokumentasi Kegiatan 
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Lampiran 3. Perhitungan Charging Current Marx Generator 

 

 

 

 

 

 

 

 

 

 

 

 

 𝑍1  = 𝑅8 + 𝑅9 +
1

𝐶5𝑠
 

   

𝒁𝟏 = 𝟐𝑹 + 
𝟏

𝑪𝒔
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 𝑍2 =  𝐶4// 𝑍1 
 

1

𝑍2
=

1

𝑍1
+ 𝐶4𝑠 

=
1

2𝑅 + 
1

𝐶𝑠

+ 𝐶𝑠 

𝒁𝟐 =
𝟐𝑹𝑪𝒔 + 𝟏

𝟐𝑹𝑪𝟐𝒔𝟐 + 𝟐𝑪𝒔
 

  𝑍3 =  𝑅6 + 𝑅7 +  𝑍2 
 

    = 2𝑅 +
2𝑅𝐶𝑠 + 1

2𝑅𝐶2𝑠2 + 2𝐶𝑠
 

 𝒁𝟑 =
𝟔𝑹𝑪𝒔 + 𝟒𝑹𝟐𝑪𝟐𝒔𝟐 + 𝟏

𝟐𝑪𝒔 + 𝟐𝑹𝑪𝟐𝒔𝟐

 

 

𝑹𝟏 = 𝑹𝟐 = 𝑹𝟑 = 𝑹𝟒 = 𝑹𝟓 = 𝑹𝟔 = 𝑹𝟕 = 𝑹𝟖 = 𝑹𝟗 =  𝟏𝟎 𝐤Ω 

𝑪𝟏 = 𝑪𝟐 = 𝑪𝟑 = 𝑪𝟒 = 𝑪 = 𝟏 𝒙 𝟏𝟎−𝟕𝐅 

𝑹𝟖 

𝑹𝟗 

𝑪𝟓 

𝑹𝟔 

𝑹𝟕 

𝑪𝟒 𝒁𝟏 

𝒁𝟐 

𝒁𝟑 
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 𝑍4 =  𝑍3// 𝐶3 
 

1

𝑍4
=

1

𝑍3
+ 𝐶3𝑠 

  𝒁𝟒 =
𝟒𝑹𝟐𝑪𝟐𝒔𝟐 + 𝟔𝑹𝑪𝒔 + 𝟏

𝟒𝑹𝟐𝑪𝟑𝒔𝟑 + 𝟑𝑪𝒔 + 𝟖𝑹𝑪𝟐𝒔𝟐
 

  

 𝑍5  = 𝑅4 + 𝑅5 + 𝑍4   
 

= 2𝑅 +
4𝑅2𝐶2𝑠2 + 6𝑅𝐶𝑠 + 1

4𝑅2𝐶3𝑠3 + 3𝐶𝑠 + 8𝑅𝐶2𝑠2
 

 

𝒁𝟓 =
𝟏𝟐𝑹𝑪𝒔 + 𝟐𝟎𝑹𝟐𝑪𝟐𝒔𝟐 + 𝟖𝑹𝟑𝑪𝟑𝒔𝟑 + 𝟏

𝟑𝑪𝒔 + 𝟖𝑹𝑪𝟐𝒔𝟐 + 𝟒𝑹𝟐𝑪𝟑𝒔𝟑
 

  

 

 

 

 

 

 

 

 

 

 𝑍6 =  𝑍5// 𝐶2 
 

1

𝑍6

=
1

𝑍5

+ 𝐶2𝑠 

 

 𝒁𝟔  =
𝟏𝟐𝑹𝑪𝒔 + 𝟐𝟎𝑹𝟐𝑪𝟐𝒔𝟐 + 𝟖𝑹𝟑𝑪𝟑𝒔𝟑 + 𝟏

𝟑𝑪𝒔 + 𝟖𝑹𝑪𝟐𝒔𝟐 + 𝟒𝑹𝟐𝑪𝟑𝒔𝟑
 

𝑹𝟒 

𝑹𝟓 

𝑪𝟑 𝒁𝟑 

𝒁𝟒 

𝒁𝟓 

𝑹𝟐 

𝑹𝟑 

𝑪𝟐 𝒁𝟓 

𝒁𝟔 

𝒁𝟕 



48 
 

 

 

 𝑍7  = 𝑅2 + 𝑅3 + 𝑍6   
 

 𝒁𝟕 =
𝒔𝟒(𝟏𝟔𝑹𝟒𝑪𝟒) + 𝒔𝟑(𝟓𝟔𝑹𝟑𝑪𝟑) + 𝒔𝟐(𝟔𝟎𝑹𝟐𝑪𝟐) + 𝒔(𝟐𝟎𝑹𝑪) + 𝟏

𝒔𝟒(𝟖𝑹𝟑𝑪𝟒) + 𝒔𝟑(𝟐𝟒𝑹𝟐𝑪𝟑) + 𝒔𝟐(𝟐𝟎𝑹𝑪𝟐) + 𝟒𝑪𝒔
 

 

 

 

 

 

 

 

 

 

 

 

 

 𝑍8 =  𝑍7// 𝐶1 
 

1

𝑍8
=

1

𝑍7
+ 𝐶1𝑠 

 

 𝒁𝟖  =
𝒔𝟒(𝟏𝟔𝑹𝟒𝑪𝟒) + 𝒔𝟑(𝟓𝟔𝑹𝟑𝑪𝟑) + 𝒔𝟐(𝟔𝟎𝑹𝟐𝑪𝟐) + 𝒔(𝟐𝟎𝑹𝑪𝟐) + 𝟏

𝒔𝟓(𝟏𝟔𝑹𝟒𝑪𝟓) + 𝒔𝟒(𝟔𝟒𝑹𝟑𝑪𝟒) + 𝒔𝟑(𝟖𝟒𝑹𝟐𝑪𝟑) + 𝒔𝟐(𝟒𝟎𝑹𝑪𝟐) + 𝟓𝑪𝒔
 

 

 𝑍9  = 𝑅1 +  𝑍9   
 

𝒁𝟗 =
𝒔𝟓(𝟏𝟔𝑹𝟓𝑪𝟓) + 𝒔𝟒(𝟖𝟎𝑹𝟒𝑪𝟒) + 𝒔𝟑(𝟏𝟒𝟎𝑹𝟑𝑪𝟑) + 𝒔𝟐(𝟏𝟎𝟎𝑹𝟐𝑪𝟐) + 𝒔(𝟐𝟎𝑹𝑪𝟐 + 𝟓𝑹𝑪) + 𝟏

𝒔𝟓(𝟏𝟔𝑹𝟒𝑪𝟓) + 𝒔𝟒(𝟔𝟒𝑹𝟑𝑪𝟒) + 𝒔𝟑(𝟖𝟒𝑹𝟐𝑪𝟑) + 𝒔𝟐(𝟒𝟎𝑹𝑪𝟐) + 𝟓𝑪𝒔
 

 

Substitusi nilai C dan R 

Sehingga, 

𝑍9 =
1,6𝑥10−14𝑠5 + 8𝑥10−11𝑠4 + 1,4𝑥10−7𝑠3 + 1𝑥10−4𝑠2 + 0,005𝑠 + 1

1,6𝑥10−18𝑠5 + 6,4𝑥10−15𝑠4 + 8,4𝑥10−12𝑠3 + 4𝑥10−9𝑠2 + 5𝑥10−7𝑠
 

𝑰(𝒔) =
𝑽(𝒔)

𝒁(𝒔)
, 𝒅𝒊𝒎𝒂𝒏𝒂 𝑽(𝒔) = 𝟏𝟓𝟎𝟎 

𝐼(𝑠) = 1500 𝑥 
1,6𝑥10−18𝑠5 + 6,4𝑥10−15𝑠4 + 8,4𝑥10−12𝑠3 + 4𝑥10−9𝑠2 + 5𝑥10−7𝑠

1,6𝑥10−14𝑠5 + 8𝑥10−11𝑠4 + 1,4𝑥10−7𝑠3 + 1𝑥10−4𝑠2 + 0,005𝑠 + 1
 

𝑹𝟏 

𝑪𝟏 𝒁𝟕 

𝒁𝟖 

𝒁𝟗 
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=
2,4𝑥10−15𝑠5 + 9,6𝑥10−12𝑠4 + 1,26𝑥10−8𝑠3 + 6𝑥10−6𝑠2 + 7,5𝑥10−4𝑠

1,6𝑥10−14𝑠5 + 8𝑥10−11𝑠4 + 1,4𝑥10−7𝑠3 + 1𝑥10−4𝑠2 + 0,005𝑠 + 1
 

Mencari akar-akar dari nilai penyebut 𝐼(𝑠) menggunakan kalkulator online 
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𝐿𝑎𝑝𝑙𝑎𝑐𝑒(𝐼(𝑠)) =
2,4𝑥10−15𝑠5 + 9,6𝑥10−12𝑠4 + 1,26𝑥10−8𝑠3 + 6𝑥10−6𝑠2 + 7,5𝑥10−4𝑠

(𝑠 + 677,12037)
 

𝐴 =  
2,4𝑥10−15𝑠5 + 9,6𝑥10−12𝑠4 + 1,26𝑥10−8𝑠3 + 6𝑥10−6𝑠2 + 7,5𝑥10−4𝑠

(𝑠 + 677,12037)
; 𝑠 = −677,12037 

𝑨 = 𝟎, 𝟎𝟎𝟕𝟖𝟑𝟑 

Maka ; 

 

𝐼(𝑡) =  
0,007833

𝑠 + 677,12037
 

= 𝟎, 𝟎𝟎𝟕𝟖𝟑𝟑𝒆−𝟔𝟕𝟕,𝟏𝟐𝟑𝟎𝟕𝒕 

Setelah melakukan plot nilai t pada Matlab dan Microsoft Excel, diperoleh nilai 

𝐼(𝑡)maksimum pada saat  
𝑑𝑖(𝑡)

𝑑𝑡
= 0, yaitu: 

r=10000; 
c=0.0000001; 
 
 
A=(16*r^5*c^5) 
B=(80*r^4*c^4) 
C=(140*r^3*c^3) 
D=(100*r^2*c^2) 
E=(20*r*c^2)+(5*r*c) 
F=1 
G=(16*r^4*c^5) 
H=(64*r^3*c^4) 
I=(84*r^2*c^3) 
J=(40*r*c^2) 
K=(5*c) 
 
x1=-677.12037; 
 
X=1500*((G*x1^5)+(H*x1^4)+(I*x1^3)+(J*x1^2)+(K*x1)) 
 
t=0.001:0.001:0.1; 
it=(X*exp(-677.12037*t)) 
 
plot(t,it) 
 

 

 

Listing program mencari 

nilai I(t) maksimum saat 

𝑑𝑖(𝑡)

𝑑𝑡
= 0 pada Matlab 
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Plot nilai I(t) pada Microsoft Excel: 

 

 

 

 

 

 

 

 

 

 

Berdasarkan perhitungan dan grafik tersebut nilai 𝑰(𝒕)𝒎𝒂𝒌𝒔 = 𝟎. 𝟎𝟎𝟑𝟗𝟕𝟗𝟖𝟑𝟓 𝑨𝒎𝒑𝒆𝒓𝒆 

Maka, daya maksimum yang diserap R1 adalah:  

𝑃𝑚𝑎𝑘𝑠 = 𝐼2𝑥 𝑅1 

= (0,003979835)2 𝑥 10.000 

= 𝟎, 𝟏𝟓𝟖𝟑𝟗 𝑾𝒂𝒕𝒕 

 

 

 

 


