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1) Input data

≔Vin 2.7 ≔L1 5 ≔Tsw 1 ≔Rload 5 ≔Vout 5 ≔η %100

2) Calculations

≔Fsw =――
1

Tsw
1

Beyond this load value, the converter operates in DCM: ≔Rcrit =――――――
⋅⋅⋅2 L1 Fsw Vout

2

⋅
⎛
⎜
⎝
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Vin
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⎞
⎟
⎠
Vin

2

74.551

≔Pout =―――
Vout

2

⋅η Rload
5 ≔Dboost =――――

−Vout Vin

Vout
0.46

≔Ioutboost =――
Pout

Vout
1 ≔Rloadboost =――

Vout
2

Pout
5 ≔Mboost =――

Vout

Vin
1.852

≔Ipboost =+――
Pout

Vin
⋅⋅――

Vin

⋅2 L1
Dboost Tsw 1.976

≔Ivpboost =−――
Pout

Vin
⋅⋅――

Vin

⋅2 L1
Dboost Tsw 1.728

≔∆ILboost =⋅⋅――
Vin

L1
Dboost Tsw 0.248

≔τL =―――――
L1

⋅Rloadboost Tsw
1

2.1) Inductor rms current

≔ILCCM =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+――
Pout

2

Vin
2

―――
∆ILboost

2

12
1.853

=

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+――
Pout

2

Vin
2

⋅
⎛
⎜
⎝
―――――

⋅⋅Dboost Tsw Vin

L1

⎞
⎟
⎠

2

―
1

12
1.853
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Boost Converter Operated in CCM and DCM

=⋅Ioutboost

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+――――
1

⎛⎝ −1 Dboost⎞⎠
2

――――――――――
⋅⋅Dboost

2 ⎛⎝ −1 Dboost⎞⎠
2

Rloadboost
2

⋅⋅12 Fsw
2 L1

2
1.853

=⋅―――
Vout

Rloadboost

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
+――――

1

⎛⎝ −1 Dboost⎞⎠
2

⋅⋅―
1

3

⎛
⎜
⎝
――
1

⋅2 τL

⎞
⎟
⎠

2 ⎛
⎝ ⋅Dboost

2 ⎛⎝ −1 Dboost⎞⎠
3 ⎞
⎠ 1.853

2.2) Switch rms current

≔ISWCCM =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

⋅Dboost

⎛
⎜
⎜⎝

+――
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2
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2

―――
∆ILboost

2

12

⎞
⎟
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1.257

=――――――――――――――

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
―――――――――――――

+⋅⋅Dboost
3
Tsw

2
Vin

4 ⋅⋅⋅12 Dboost L1
2
Pout

2

⋅L1
2
Vin

2

⋅2 ‾‾3
1.257

=⋅Ioutboost

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+――――
Dboost

⎛⎝ −1 Dboost⎞⎠
2

――――――――――
⋅⋅Dboost

3 ⎛⎝ −1 Dboost⎞⎠
2
Rloadboost

2

⋅⋅12 Fsw
2 L1

2
1.257

=⋅―――
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+――――
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2

⋅⋅―
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⎛
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――
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2 ⎛⎝ −1 Dboost⎞⎠
3 ⎞
⎠ 1.257

2.3) Diode rms current

≔IDCCM =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
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+――
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2
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⎟
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=――――――――――――――――
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―――――――――――――――
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2
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+――――
1
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――――――――――
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3
Rloadboost

2
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2
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2
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=⋅―――
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+――――
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2.4) Output capacitor rms current

≔ICCCM =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

−⋅⎛⎝ −1 Dboost⎞⎠
⎛
⎜
⎜⎝

+――
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2

Vin
2

―――
∆ILboost

2

12

⎞
⎟
⎟⎠
Ioutboost

2 0.924

=
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

−―――――――――――――――
⋅⎛⎝ −1 Dboost⎞⎠ ⎛⎝ +⋅⋅Dboost

2
Tsw

2
Vin

4 ⋅⋅12 L1
2
Pout

2 ⎞⎠

⋅⋅12 L1
2
Vin

2
Ioutboost
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=⋅Ioutboost

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+―――
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−1 Dboost
――――――――――

⋅⋅Dboost
2 ⎛⎝ −1 Dboost⎞⎠

3
Rloadboost

2

⋅⋅12 Fsw
2 L1

2
0.924

=⋅―――
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Rloadboost

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

+―――
Dboost

−1 Dboost
⋅――――――

⋅Dboost
2 ⎛⎝ −1 Dboost⎞⎠
12

⎛
⎜
⎝
―――
−1 Dboost
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⎞
⎟
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2
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2.5) Input capacitor rms current

≔ICinRMS =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

−ILCCM
2 ⎛⎝ ⋅Mboost Ioutboost⎞⎠

2
71.707
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3) Input data

≔Vin 10 ≔L1 2.8 ≔Tsw 10 ≔RloadboostDCM 6 ≔VoutbDCM 12 ≔η %100

4) Calculations

≔Fsw =――
1

Tsw
100

Below this load value, the converter operates in DCM: ≔Rcrit =―――――――
⋅⋅⋅2 L1 Fsw VoutbDCM

2

⋅
⎛
⎜
⎝
−1 ―――

Vin

VoutbDCM

⎞
⎟
⎠
Vin

2

4.838

≔PoutbDCM =―――――
VoutbDCM

2

⋅η RloadboostDCM
24 ≔IoutboostDCM =――――

VoutbDCM

RloadboostDCM
2

≔Mdcm =―――
VoutbDCM

Vin
1.2≔τL =――――――

L1

⋅RloadboostDCM Tsw
0.047
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Boost Converter Operated in CCM and DCM

≔IpboostDCM =――――――――――――――――

⋅⋅Tsw ⎛⎝ −VoutbDCM Vin⎞⎠
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――――

⋅⋅⋅2 L1 PoutbDCM VoutbDCM
⋅Tsw ⎛⎝ −VoutbDCM Vin⎞⎠

⋅L1 VoutbDCM
5.345

then ≔D1 =――――――――――――――

⋅⎛⎝ −VoutbDCM Vin⎞⎠
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――――

⋅⋅⋅2 L1 PoutbDCM VoutbDCM
⋅Tsw ⎛⎝ −VoutbDCM Vin⎞⎠

⋅Vin VoutbDCM
0.15 ≔ton =⋅D1 Tsw 1.497

then ≔D2 =―――――――――

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――――

⋅⋅⋅2 L1 PoutbDCM VoutbDCM
⋅Tsw ⎛⎝ −VoutbDCM Vin⎞⎠
VoutbDCM

0.748 ≔toff =⋅D2 Tsw 7.483

then ≔D3 =―――――――――――

−Vin

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――――

⋅⋅⋅2 L1 PoutbDCM VoutbDCM
⋅Tsw ⎛⎝ −VoutbDCM Vin⎞⎠
Vin

0.102 ≔DT =⋅D3 Tsw 1.02

We verify =++D1 D2 D3 1

4.1) Inductor rms current

≔ILrms =⋅IpboostDCM

‾‾‾‾‾‾
―――
−1 D3

3
2.924

≔ILboostDCMRMS =

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

――――――――――――――――――――

⋅⋅⋅⋅2 PoutbDCM Tsw ⎛⎝ −VoutbDCM Vin⎞⎠
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――――

⋅⋅⋅2 L1 PoutbDCM VoutbDCM
⋅Tsw ⎛⎝ −VoutbDCM Vin⎞⎠

⋅⋅⋅3 L1 Vin VoutbDCM
2.924

≔ILboostDCMRMS2 =⋅IoutboostDCM

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――

⋅⋅2 D1 RloadboostDCM
⋅⋅3 Fsw L1

2.924

=⋅――――
VoutbDCM

RloadboostDCM

‾‾‾‾‾‾
⋅―

2

3
――
D1

τL
2.924

4.2) Switch rms current

≔ISWboostDCMRMS =⋅IpboostDCM

‾‾‾
――
D1

3
1.194

≔ISWboostDCMRMS2 =⋅――――――
⎛⎝ −VoutbDCM Vin⎞⎠
VoutbDCM

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

――――――――――――――

⋅⋅⋅2 PoutbDCM Tsw
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――――

⋅⋅⋅2 L1 PoutbDCM VoutbDCM
⋅Tsw ⎛⎝ −VoutbDCM Vin⎞⎠

⋅⋅3 L1 Vin
1.194
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≔ISWboostDCMRMS3 =⋅⋅IoutboostDCM ―――
1

‾‾‾‾‾⋅3 D1

⎛
⎜
⎜⎝

−
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
+1 ―――――――

⋅2 ⋅D1
2
RloadboostDCM

⋅L1 Fsw
1
⎞
⎟
⎟⎠

1.194

=⋅――――
VoutbDCM

RloadboostDCM
――――――

−
‾‾‾‾‾‾‾‾‾
+1 ―――

⋅2 D1
2

τL
1

‾‾‾‾‾⋅3 D1
1.194

≔ISWboostDCMRMS4 =⋅ILrms

‾‾‾‾‾‾
―――
D1

−1 D3
1.194

4.3) Diode rms current

≔IdiodeboostDCMRMS =⋅IpboostDCM

‾‾‾
―
D2

3
2.67

≔IdiodeboostDCMRMS2 =⋅―――
1

VoutbDCM

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

――――――――――――――――――――

⋅⋅⋅⋅2 PoutbDCM Tsw ⎛⎝ −VoutbDCM Vin⎞⎠
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――――

⋅⋅⋅2 L1 PoutbDCM VoutbDCM
⋅Tsw ⎛⎝ −VoutbDCM Vin⎞⎠

⋅3 L1
2.67

≔IdiodeboostDCMRMS3 =⋅⋅IoutboostDCM
‾‾‾‾‾
――
2

⋅3 D1

⎛
⎜
⎜⎝

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
−

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
+1 ―――――――

⋅2 ⋅D1
2 RloadboostDCM

⋅L1 Fsw
1

⎞
⎟
⎟⎠

2.67

≔IdiodeboostDCMRMS4 =⋅IoutboostDCM

⎛
⎜
⎜
⎜
⎜⎝

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

⋅―
2

3
――――――

⎛
⎜
⎜⎝

−
‾‾‾‾‾‾‾‾‾
+1 ―――

⋅2 D1
2

τL
1
⎞
⎟
⎟⎠

D1

⎞
⎟
⎟
⎟
⎟⎠

2.67

≔IdiodeboostDCMRMS5 =⋅ILrms

‾‾‾‾‾‾
―――
D2

−1 D3
2.67

4.4) Output capacitor rms current

≔ICoutRMS1 =

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

−

⎛
⎜
⎜
⎜
⎝
――――――――――――――――――――

⋅⋅⋅⋅2 PoutbDCM Tsw ⎛⎝ −VoutbDCM Vin⎞⎠
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――――

⋅⋅⋅2 L1 PoutbDCM VoutbDCM
⋅Tsw ⎛⎝ −VoutbDCM Vin⎞⎠

⋅⋅3 L1 VoutbDCM
2

⎞
⎟
⎟
⎟
⎠
IoutboostDCM

2 1.768

≔ICoutRMS2 =⋅IoutboostDCM

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
−⋅――

2

⋅3 D1

⎛
⎜
⎜⎝

−
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
+1 ―――――――

⋅2 ⋅D1
2
RloadboostDCM

⋅L1 Fsw
1
⎞
⎟
⎟⎠

1 1.768

=⋅IoutboostDCM

⎛
⎜
⎜
⎜
⎜⎝

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

−⋅―
2

3
――――――

⎛
⎜
⎜⎝

−
‾‾‾‾‾‾‾‾‾
+1 ―――

⋅2 D1
2

τL
1
⎞
⎟
⎟⎠

D1
1

⎞
⎟
⎟
⎟
⎟⎠

1.768
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4.5) Input capacitor rms current

≔ICinRMS =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

−ILboostDCMRMS
2 ⎛⎝ ⋅Mdcm IoutboostDCM⎞⎠

2

1.671
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