
 

 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 



 

 

 

 

Boost converter.vsdx

+

+



 

 

𝑉𝐿𝐸𝐷 = 𝑛𝐿𝐸𝐷 ∙ 𝑉𝑓𝑜𝑟𝑤𝑎𝑟𝑑 = 5 ∙ 2.52 𝑉 = 12.6 𝑉 

𝑅𝐿𝐸𝐷_𝑠𝑡𝑟𝑖𝑛𝑔 = 𝑛𝐿𝐸𝐷 ∙ 𝑅𝐿𝐸𝐷 = 5 ∙ 0.4 Ω = 2.0 Ω

𝑉𝑂𝑈𝑇_𝑀𝐼𝑁 = 𝑉𝐼𝑁_𝑀𝐼𝑁 + 𝑉𝐿𝐸𝐷 + 𝑅𝐿𝐸𝐷_𝑠𝑡𝑟𝑖𝑛𝑔 ∙ 𝐼𝐿𝐸𝐷 = 8 𝑉 +  12.6 𝑉 +  2 𝛺 ∗ 0.9 𝐴 = 22.4 𝑉 

𝑉𝑂𝑈𝑇_𝑇𝑌𝑃 = 𝑉𝐼𝑁_𝑇𝑌𝑃 + 𝑉𝐿𝐸𝐷 + 𝑅𝐿𝐸𝐷_𝑠𝑡𝑟𝑖𝑛𝑔 ∙ 𝐼𝐿𝐸𝐷 = 13.5 𝑉 +  12.6 𝑉 +  2 𝛺 ∗ 0.9 𝐴 = 27.9 𝑉

𝑉𝑂𝑈𝑇_𝑀𝐴𝑋 = 𝑉𝐼𝑁_𝑀𝐴𝑋 + 𝑉𝐿𝐸𝐷 + 𝑅𝐿𝐸𝐷_𝑠𝑡𝑟𝑖𝑛𝑔 ∙ 𝐼𝐿𝐸𝐷 = 26 𝑉 +  12.6 𝑉 +  2 𝛺 ∗ 0.9 𝐴 = 40.4 𝑉

𝐷𝐶 = 1 −
𝑉𝐼𝑁
𝑉𝑂𝑈𝑇

 

𝑅𝐿𝐸𝐷 =
∆𝑉

∆𝐼
=
80 𝑚𝑉

200 𝑚𝐴
= 0.4 Ω



 

< 𝐼𝐼𝑁_𝑀𝐴𝑋 >=
𝑃𝑂𝑈𝑇

𝑉𝐼𝑁_𝑀𝐼𝑁 ∙ 𝜂
=  
𝑉𝐿𝐸𝐷 ∙ 𝐼𝑂𝑈𝑇
𝑉𝐼𝑁_𝑀𝐼𝑁 ∙ 𝜂

=
(𝑉𝑂𝑈𝑇_𝑀𝐼𝑁 − 𝑉𝐼𝑁_𝑀𝐼𝑁) ∙ 𝐼𝑂𝑈𝑇

𝑉𝐼𝑁_𝑀𝐼𝑁 ∙ 𝜂
=  
(22.4 𝑉 − 8 𝑉) ∙ 0.9 𝐴

8 𝑉 ∙ 0.9
=  1.80 𝐴

< 𝐼𝐼𝑁_𝑇𝑌𝑃 >=
𝑃𝑂𝑈𝑇

𝑉𝐼𝑁_𝑇𝑌𝑃 ∙ 𝜂
=  
𝑉𝐿𝐸𝐷 ∙ 𝐼𝑂𝑈𝑇
𝑉𝐼𝑁_𝑇𝑌𝑃 ∙ 𝜂

=
(𝑉𝑂𝑈𝑇_𝑇𝑌𝑃 − 𝑉𝐼𝑁_𝑇𝑌𝑃) ∙ 𝐼𝑂𝑈𝑇

𝑉𝐼𝑁_𝑇𝑌𝑃 ∙ 𝜂
=  
(27.9 𝑉 − 13.5) ∙ 0.9 𝐴

13.5 𝑉 ∙ 0.9
=  1.07 𝐴

< 𝐼𝐼𝑁_𝑀𝐼𝑁 >=
𝑃𝑂𝑈𝑇

𝑉𝐼𝑁_𝑀𝐴𝑋 ∙ 𝜂
=  
𝑉𝐿𝐸𝐷 ∙ 𝐼𝑂𝑈𝑇
𝑉𝐼𝑁_𝑀𝐴𝑋 ∙ 𝜂

=  
(𝑉𝑂𝑈𝑇_𝑀𝐴𝑋 − 𝑉𝐼𝑁_𝑀𝐴𝑋) ∙ 𝐼𝑂𝑈𝑇

𝑉𝐼𝑁_𝑀𝐴𝑋 ∙ 𝜂
=
(40.4 𝑉 − 26 𝑉) ∙ 0.9 𝐴

26 𝑉 ∙ 0.9
= 0.55 𝐴

 

𝐿𝑀𝐼𝑁1 ≥ 𝐷𝑇𝑌𝑃 ∙
𝑉𝐼𝑁_𝑇𝑌𝑃

∆𝑖𝐿_𝑇𝑌𝑃(𝑃−𝑃) ∙ 𝑓𝑠𝑤
= 0.516 ∙

13.5 𝑉

2 ∙ 0.2 ∙ 1.07 𝐴 ∙ 400 𝑘𝐻𝑧
= 40.69 𝜇𝐻



𝐿𝑀𝐼𝑁2 ≥ 𝐷𝑀𝐼𝑁 ∙
𝑉𝐼𝑁𝑀𝐴𝑋

2 ∙< 𝐼𝐼𝑁𝑀𝐼𝑁 >∙ 𝑓𝑠𝑤
= 0.356 ∙

26 𝑉

2 ∙ 0.55 𝐴 ∙ 400 𝑘𝐻𝑧
= 21.04 𝜇𝐻

∆𝑖𝐿(𝑃−𝑃) = 𝐷𝑀𝐴𝑋 ∙
𝑉𝐼𝑁𝑀𝐼𝑁
𝐿 ∙ 𝑓𝑠𝑤

= 0.643 ∙
8 𝑉

47 𝜇𝐻 ∙ 400 𝑘𝐻𝑧
= 0.30 𝐴

𝐼𝐿−𝑀𝐴𝑋 = < 𝐼𝐼𝑁_𝑀𝐴𝑋 > + 
∆𝑖𝐿(𝑃−𝑃)

2
= 1.80 𝐴 + 0.30 𝐴 = 2.1 𝐴

 

 

 



 

Δ𝑉𝑂𝑈𝑇 = Δ𝐼𝑂𝑈𝑇 ∙ 𝑅𝐿𝑂𝐴𝐷 = 𝐼𝑂𝑈𝑇 ∙ 𝑟𝑖𝑝𝑝𝑙𝑒𝑂𝑈𝑇 ∙ 𝑅𝐿𝑂𝐴𝐷 = 900 𝑚𝐴 ∙ 0.1 ∙ 2.0 Ω = 0.18 𝑉

𝐶 ≥
𝐼𝑂𝑈𝑇
Δ𝑉𝑂𝑈𝑇

∙
𝐷𝑀𝐴𝑋
𝑓𝑠𝑤

=
900 𝑚𝐴

0.18 𝑉
∙
0.643

400 𝑘𝐻𝑧
= 8.0 𝜇𝐹

 

∆𝑉𝐸𝑆𝑅 = 𝑅𝐸𝑆𝑅 ∙ 𝐼𝑂𝑈𝑇

 

∆𝑉𝐸𝑆𝑅 = 𝑅𝐸𝑆𝑅 ∙ (𝐼𝐿 − 𝐼𝑂𝑈𝑇)

𝑅𝐸𝑆𝑅 ≤
∆𝑉𝐸𝑆𝑅
𝐼𝑂𝑈𝑇

=
0.1 ∙ ∆𝑉𝑂𝑈𝑇
𝐼𝑂𝑈𝑇

=
0.1 ∙ 0.18 𝑉

900 𝑚𝐴
= 20 𝑚Ω

Controller
+



𝑅𝐸𝑆𝑅 ≤
∆𝑉𝐸𝑆𝑅

𝐼𝐿_𝑀𝐴𝑋 − 𝐼𝑂𝑈𝑇
=

0.1 ∙ ∆𝑉𝑂𝑈𝑇
𝐼𝐿_𝑀𝐴𝑋 − 𝐼𝑂𝑈𝑇

=
0.1 ∙ 0.18 𝑉

2.1 𝐴 − 900 𝑚𝐴
= 15 𝑚Ω

Ω. This

 

 

 

Controller
+



 

 

 

𝐶𝑃 =
1

4 ∙ 𝜋2 ∙ 𝐿𝑃 ∙ 𝑓𝑃
2 = 

1

4 ∙ 𝜋2 ∙ 33/10 𝜇𝐻 ∙ (0.1 ∙ 400 𝑘𝐻𝑧)2
= 4.8 𝜇𝐹



 

 

𝐼𝑇_𝑟𝑚𝑠 = √
1

𝑇
∫ 𝑖𝑀𝑂𝑆(𝑡)

2𝑑𝑡
𝑇

0

2

= √
1

𝑇
∫ (

(𝐼𝑇 + ∆𝐼𝑇 − 𝐼𝑇 + ∆𝐼𝑇) ∙ 𝑡

𝑇𝑂𝑁
+ (𝐼𝑇 − ∆𝐼𝑇))

2𝑇

0

𝑑𝑡
2

= √
𝑇𝑂𝑁
3𝑇

(𝐼𝑀𝑂𝑆_𝑚𝑖𝑛
2 + 𝐼𝑀𝑂𝑆_𝑚𝑖𝑛 ∙ 𝐼𝑀𝑂𝑆_𝑚𝑎𝑥 + 𝐼𝑀𝑂𝑆_𝑚𝑎𝑥

2 )

= √
𝐷

3
(𝐼𝑀𝑂𝑆_𝑚𝑖𝑛
2 + 𝐼𝑀𝑂𝑆_𝑚𝑖𝑛 ∙ 𝐼𝑀𝑂𝑆_𝑚𝑎𝑥 + 𝐼𝑀𝑂𝑆_𝑚𝑎𝑥

2 )

𝐼𝑇_𝑟𝑚𝑠,𝑚𝑎𝑥√
𝐷𝑀𝐴𝑋
3

((𝐼𝐿_𝑀𝐴𝑋 − ∆𝑖𝐿(𝑃−𝑃))
2
+ (𝐼𝐿_𝑀𝐴𝑋 − ∆𝑖𝐿(𝑃−𝑃)) ∙ 𝐼𝐿_𝑀𝐴𝑋 + 𝐼𝐿_𝑀𝐴𝑋

2 )

= √
0.643

3
((2.1 𝐴 − 0.3 𝐴)2 + (2.1 𝐴 − 0.3 𝐴) ∙ 2.1 𝐴 + (2.1 𝐴)2) = 1.56 𝐴

Controller
+



 

𝐼𝐷_𝑟𝑚𝑠,𝑚𝑎𝑥 = √
𝑇𝑂𝐹𝐹
3𝑇

((𝐼𝐿_𝑀𝐴𝑋 − ∆𝑖𝐿(𝑃−𝑃))
2
+ (𝐼𝐿_𝑀𝐴𝑋 − ∆𝑖𝐿(𝑃−𝑃)) ∙ 𝐼𝐿_𝑀𝐴𝑋 + 𝐼𝐿_𝑀𝐴𝑋

2
)

= √
0.357

3
((2.1 𝐴 − 0.30 𝐴)2 + (2.1 𝐴 − 0.30 𝐴) ∙ 2.1 𝐴 + (2.1 𝐴)2) = 1.17 𝐴

 

 



𝑅𝑠𝑤𝑐𝑠 <
𝑉𝑆𝑊𝐶𝑆

1.5 ∙ 𝐼𝐿_𝑀𝐴𝑋
=
150 𝑚𝑉

1.5 ∙ 2.1 𝐴
= 47.6 𝑚Ω

Ω

𝑃 = 𝑅𝑠𝑤𝑐𝑠 ∙ 𝐼𝑁𝑀𝑂𝑆
2 = 22 𝑚Ω ∙ (1.56 𝐴)2 = 53.5 𝑚𝑊

 

𝑅𝐹𝐵 =
𝑉𝑅𝐸𝐹
𝐼𝑂𝑈𝑇

= 
0.3 𝑉

900 𝑚𝐴
= 0.33 Ω

𝑃 = 𝑅𝐹𝐵 ∙ 𝐼𝑂𝑈𝑇
2 = 0.33 Ω ∙ (900 𝑚𝐴)2 = 0.27 𝑊

+



 

 

 

𝑅𝑂𝑉𝐻 =
𝑉𝑂𝑈𝑇_𝑀𝐴𝑋 − 𝑉𝑂𝑉𝐹𝐵,𝑇𝐻_𝑚𝑖𝑛

𝐼𝑅−𝑂𝑉𝐹𝐵
=
40.4 𝑉 − 1.21 𝑉

1.21 𝑚𝐴
= 32.39 𝑘Ω

Ω.

 



 

 

 

 

 

TLD5099EP

+



 

𝑅𝐷𝐼𝑀2 =
𝑉𝐺𝑆_𝑃𝑀𝑂𝑆
𝐼𝑅

=
10 𝑉

1 𝑚𝐴
= 10 𝑘Ω

𝑅𝐷𝐼𝑀1 =
𝑉𝑂𝑈𝑇_𝑚𝑖𝑛 − 𝑉𝐺𝑆_𝑃𝑀𝑂𝑆

𝐼𝑅
=
31.2 𝑉 − 10 𝑉

1 𝑚𝐴
= 21.2 𝑘Ω

Ω. 

 

𝑅𝐹𝑅𝐸𝑄_𝑆𝑆𝑀𝑜𝑛 = 
1

(600 ∙ 10−12 ∙ 𝑓𝐹𝑅𝐸𝑄)
0.943 − 600 =  

1

(600 ∙ 10−12 ∙ 400 𝑘𝐻𝑧)0.943
− 600 = 1.99 𝑘Ω

Ω



 

 

 

𝐷𝐶[%] =  
𝑉𝐸𝑁/𝑃𝑊𝑀𝐼 − 0.32 ∙ 𝑉𝐼𝑉𝐶𝐶

0.24 ∙ 𝑉𝐼𝑉𝐶𝐶

𝑉𝐸𝑁/𝑃𝑊𝑀𝐼 = (0.32 + 0.24 ∗ 𝐷𝐶) ∙ 𝑉𝐼𝑉𝐶𝐶

𝑅𝐵 =
𝑉𝐸𝑁/𝑃𝑊𝑀𝐼

𝐼𝑅
= 

𝑅𝐴
(𝑉𝐼𝑉𝐶𝐶 − 𝑉𝐸𝑁/𝑃𝑊𝑀𝐼)

∙ 𝑉𝐸𝑁/𝑃𝑊𝑀𝐼 =  10𝑘 ∙
𝑉𝐸𝑁/𝑃𝑊𝑀𝐼

(𝑉𝐼𝑉𝐶𝐶 − 𝑉𝐸𝑁/𝑃𝑊𝑀𝐼)



 



 

 

𝐴𝐸𝐴(𝑠) =  𝑔𝑚_𝐸𝐴 ∙ 𝑅𝐸𝐴 ∙
(1 + 𝑠 ∙ 𝜏𝑧1)

(1 + 𝑠 ∙ 𝜏𝑝1) ∙ (1 + 𝑠 ∙ 𝜏𝑝2)

 

 Ω

 𝜏𝑧1 = 𝐶𝑐𝑜𝑚𝑝1 ∙ 𝑅𝑐𝑜𝑚𝑝

2

4

3

6

7

+

–

8

14



 𝜏𝑝1 = (𝐶𝑐𝑜𝑚𝑝1 + 𝐶𝑐𝑜𝑚𝑝2) ∙ 𝑅𝐸𝐴

 𝜏𝑝2 = 𝐶𝑐𝑜𝑚𝑝2 ∙ 𝑅𝑐𝑜𝑚𝑝

𝐴𝐶𝑀(𝑠) =
0.2 ∙ (1 − 𝐷) ∙ 𝑅𝑙𝑜𝑎𝑑

(1 +
𝑉𝑟𝑒𝑓

𝑉𝑂𝑈𝑇 + 𝑉𝑟𝑒𝑓
) ∙ 𝑅𝑠𝑤𝑐𝑠

∙
(1 + 𝑠 ∙ 𝜏𝑧2)

(1 + 𝑠 ∙ 𝜏𝑝3) ∙ (1 +
𝑠

𝜔𝑛 ∙ 𝑄
+
𝑠2

𝜔𝑛
2)

𝜏𝑧2 = −
𝐿𝐵𝑂

(1−𝐷)2
∙

(𝐼𝑂𝑈𝑇)

(𝑉𝑂𝑈𝑇+𝑉𝑟𝑒𝑓)

𝜏𝑝3 =
𝐶𝑂𝑈𝑇∙𝑅𝐿𝐸𝐷

1+
𝑉𝑟𝑒𝑓

𝑉𝑂𝑈𝑇+𝑉𝑟𝑒𝑓

𝜔𝑛 = 𝜋 ∙
𝑓𝑠

2

𝑄 =
1

𝜋∙((1+
𝑆𝑒
𝑆𝑛
)∙(1−𝐷)−0.5)

𝑆𝑒 = 50 ∙ 10
−6 ∙ 𝑓𝑠𝑤

𝑆𝑛 =
𝑉𝐼𝑁 ∙ 𝑅𝑆𝑊𝐶𝑆

𝐿𝐵𝑂
∙ 10−3

𝛽 =
𝑅𝐹𝐵

𝑅𝐿𝐸𝐷_𝑠𝑡𝑟𝑖𝑛𝑔

𝐴𝐸𝐴(0) =  𝑔𝑚_𝐸𝐴 ∙ 𝑅𝐸𝐴 = 0.0006 𝑆 ∙ 2.5 𝑀Ω = 1500

𝐴𝐶𝑀(0) =
0.2 ∙ (1 − 𝐷) ∙ 𝑅𝑙𝑜𝑎𝑑

(1 +
𝑉𝑟𝑒𝑓

𝑉𝑂𝑈𝑇 + 𝑉𝑟𝑒𝑓
) ∙ 𝑅𝑠𝑤𝑐𝑠

=
0.2 ∙ (1 − 0.516) ∙ 2.33 Ω

(1 +
0.3 𝑉

27.9 𝑉 + 0.3 𝑉) ∙ 0.022 Ω
= 10.14

𝛽 =
𝑅𝐹𝐵

𝑅𝐿𝐸𝐷_𝑠𝑡𝑟𝑖𝑛𝑔
=
0.33 Ω

2 Ω 
= 0.165



𝑇(0)|𝑑𝐵 = 20 ∙ log(𝐴𝐸𝐴(0) ∙ 𝐴𝐶𝑀(0) ∙ 𝛽) = 20 ∙ log(1500 ∙ 10.14 ∙ 0.165) = 67.99 𝑑𝐵

Ω

𝜏𝑝1 = (𝐶𝑐𝑜𝑚𝑝1 + 𝐶𝑐𝑜𝑚𝑝2) ∙ 𝑅𝐸𝐴 = (33 𝑛𝐹 + 0) ∙ 2.5 𝑀Ω =   0.0825 𝑠𝑒𝑐

𝜏𝑝2 = 𝐶𝑐𝑜𝑚𝑝2 ∙ 𝑅𝑐𝑜𝑚𝑝 = 0 𝐹 ∙ 698 Ω = 0 𝑠𝑒𝑐

𝜏𝑝3 =
𝐶𝑂𝑈𝑇 ∙ 𝑅𝐿𝐸𝐷_𝑠𝑡𝑟𝑖𝑛𝑔

1 +
𝑉𝑟𝑒𝑓

𝑉𝑂𝑈𝑇 + 𝑉𝑟𝑒𝑓

=
9.89 𝜇𝐹 ∙ 2 Ω

1 +
0.3 𝑉

27.9 𝑉 + 0.3 𝑉

= 19.57 ∙ 10−6 𝑠𝑒𝑐

𝜏𝑧1 = 𝐶𝑐𝑜𝑚𝑝1 ∙ 𝑅𝑐𝑜𝑚𝑝 = 33 𝑛𝐹 ∙ 698 Ω = 23.0 ∙ 10
−6 𝑠𝑒𝑐

𝜏𝑧2 = −
𝐿𝐵𝑂

(1 − 𝐷)2
∙

(𝐼𝑂𝑈𝑇)

(𝑉𝑂𝑈𝑇 + 𝑉𝑟𝑒𝑓)
= −

47 𝜇𝐻

(1 − 0.516)2
∙

0.9 𝐴

27.9 𝑉 + 0.3 𝑉
= −6.40 ∙ 10−6 𝑠𝑒𝑐

𝜔𝑛 = 𝜋 ∙
𝑓𝑠𝑤
2
= 𝜋 ∙

400 𝑘𝐻𝑧

2
= 628 ∙ 103  𝑟𝑎𝑑 𝑠𝑒𝑐⁄

𝑄 =
1

𝜋 ∙ ((1 +
𝑆𝑒
𝑆𝑛
) ∙ (1 − 𝐷) − 0.5)

=
1

𝜋 ∙

(

 
 
(1 +

50𝜇 ∙ 400 𝑘𝐻

0.001 ∙
13.5 𝑉
47 𝜇𝐻

∙ 0.022 Ω
) ∙ (1 − 0.516) − 0.5

)

 
 

= 0.16



 



 

 

 

 

 

7

6

RFBD1 IOUT
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