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1) Input data

≔VoutflyCCM 19 ≔VinflyCCM 100 ≔Nfly 0.06 ≔Lp 2

≔Fsw 65 ≔Pout 65

2) Calculations

switching period: ≔Tsw =――
1

Fsw
15.385

load resistance: ≔Rload =――――
VoutflyCCM

2

Pout
5.554

normalized time constant: ≔τL =――――
⋅Lp Nfly

2

⋅Rload Tsw

0.084

critical load resistance beyond this value, DCM is entered: ≔Rcrit =―――――――――――
⋅⋅⋅2 Lp Fsw Nfly

2

⎛
⎜
⎝
−1 ―――――――――

VoutflyCCM

+VoutflyCCM ⋅Nfly VinflyCCM

⎞
⎟
⎠

2
16.25

output current: ≔IoutflyCCM =――――
Pout

VoutflyCCM

3.421

duty ratio: ≔DflyCCM =―――――――――
VoutflyCCM

+VoutflyCCM ⋅Nfly VinflyCCM

0.76

primary inductor ripple current: ≔∆ILflyCCM =⋅⋅DflyCCM Tsw ――――
VinflyCCM

Lp
0.585

primary peak current: ≔IpflyCCM =+―――――
⋅Nfly IoutflyCCM

−1 DflyCCM

――――
∆ILflyCCM

2
1.148

primary valley current: ≔IvflyCCM =−―――――
⋅Nfly IoutflyCCM

−1 DflyCCM

――――
∆ILflyCCM

2
0.563

secondary peak current: ≔IpflyCCMsec =―――
IpflyCCM

Nfly

19.126

secondary valley current: ≔IvflyCCMsec =―――
IvflyCCM

Nfly

9.383

primary inductor rms current: ≔ILCCMflyrms =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
―――――――――――――
⎛⎝ ++IvflyCCM

2 IpflyCCM
2 ⋅IpflyCCM IvflyCCM

⎞⎠
3

0.872
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primary switch rms current: or ≔ISWCCMfly =⋅ILCCMflyrms
‾‾‾‾‾‾‾DflyCCM 0.76

≔ISWCCMgly2 =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

⋅DflyCCM

⎛
⎜
⎝

+−IpflyCCM
2 ⋅IpflyCCM ∆ILflyCCM ――――

∆ILflyCCM
2

3

⎞
⎟
⎠

0.76

secondary inductor rms current: 

≔ILCCMsecrms =
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――――――――――――
⎛⎝ ++IvflyCCMsec

2 IpflyCCMsec
2 ⋅IvflyCCMsec IpflyCCMsec

⎞⎠
3

14.529

secondary-side diode rms current: ≔IdCCMfly =⋅ILCCMsecrms
‾‾‾‾‾‾‾‾‾−1 DflyCCM 7.118

output capacitor rms current: or≔ICoutflyCCM =‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾−IdCCMfly
2 IoutflyCCM

2 6.242

≔ICoutflyCCM2 =⋅IoutflyCCM

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

DflyCCM

−1 DflyCCM

⋅⋅―
1

3

⎛
⎜
⎝
――
1

⋅2 τL

⎞
⎟
⎠

2

⎛⎝ −1 DflyCCM
⎞⎠
3

6.242
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3) Input data

≔VoutflyDCM 19 ≔VinflyDCM 100 =Nfly 0.06 =Lp 2

=Fsw 65 ≔PoutflyDCM 10

4) Calculations

switching period: ≔Tsw =――
1

Fsw
15.385

load resistance: ≔Rload =――――
VoutflyDCM

2

PoutflyDCM

36.1

normalized time constant: ≔τL =――――
⋅Lp Nfly

2

⋅Rload Tsw

0.013

critical load resistance below this value, CCM is entered: ≔Rcrit =―――――――――――
⋅⋅⋅2 Lp Fsw Nfly

2

⎛
⎜
⎝
−1 ―――――――――

VoutflyCCM

+VoutflyCCM ⋅Nfly VinflyCCM

⎞
⎟
⎠

2
16.25

dc output current: ≔IoutflyDCM =――――
VoutflyDCM

Rload

0.526

Page 2



Flyback Converter Operated in CCM and DCM - Fixed frequency

peak primary current: ≔IpflyDCM =
‾‾‾‾‾‾‾‾‾‾‾
――――
⋅2 PoutflyDCM

⋅Lp Fsw
0.392

duty ratio D1: ≔D1flyDCM =⋅
‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――

⋅⋅2 Lp PoutflyDCM

Tsw

――――
1

VinflyDCM

0.51

duty ratio D2: ≔D2flyDCM =⋅
‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――

⋅⋅2 Lp PoutflyDCM

Tsw

――――
Nfly

VoutflyDCM

0.161

duty ratio D3: ≔D3flyDCM =−−1 D1flyDCM D2flyDCM 0.329

Primary inductor rms current: ≔ILflyDCMrms =⋅IpflyDCM

‾‾‾‾‾‾‾‾‾‾
――――
−1 D3flyDCM

3
0.185

or ≔ILflyDCMrms2 =⋅IpflyDCM

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

⋅D1flyDCM
⎛⎝ +⋅Nfly VinflyCCM VoutflyDCM

⎞⎠
⋅3 VoutflyDCM

0.185

Secondary diode rms current: ≔IdflyDCMrms =⋅――――
ILflyDCMrms

Nfly

‾‾‾‾‾‾‾‾‾‾
――――
D2flyDCM

−1 D3flyDCM

1.515

or ≔IdflyDCMrms2 =⋅―――
IpflyDCM

Nfly

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
⋅――――――――――――

⋅D1flyDCM
⎛⎝ +⋅Nfly VinflyCCM VoutflyDCM

⎞⎠
⋅3 VoutflyDCM

――――
D2flyDCM

−1 D3flyDCM

1.515

Primary switch rms current: ≔ISWflyDCM =⋅IpflyDCM

‾‾‾‾‾‾‾‾
―――
D1flyDCM

3
0.162

or =⋅――――――――
⋅⋅VinflyCCM D1flyDCM

2
Tsw

Lp

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
⋅―――――――――

⎛⎝ +⋅Nfly VinflyCCM VoutflyDCM
⎞⎠

⋅3 VoutflyDCM

――――
1

−1 D3flyDCM

0.162

or ≔ISWflyDCM2 =⋅ILflyDCMrms

‾‾‾‾‾‾‾‾‾‾
――――
D1flyDCM

−1 D3flyDCM

0.162

or ≔ISWflyDCM3 =⋅IpflyDCM

‾‾‾‾‾‾‾‾
―――
D1flyDCM

3
0.162

Output capacitor rms current: ≔ICoutflyDCM =‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾−IdflyDCMrms
2 IoutflyDCM

2 1.42

or ≔ICoutflyDCM2 =⋅IoutflyDCM

‾‾‾‾‾‾‾‾‾
−

‾‾‾‾‾
――
8

⋅9 τL
1 1.42
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