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≔Vdcmin 127 V ≔Vcs 0.5 V ≔Rsense 0.15 Ω ≔Nr 1 ≔Nps 6 ≔Nsp ――
1

Nps

≔Vout 19 V ≔Vf 0.7 V ≔Vdcmax 325 V ≔η 0.86 =Nsp 0.167

≔Ipk ―――
Vcs

―――
Rsense
Nr

=Ipk 3.333 A ≔Lp 400 μH ≔Td 580 ns ≔Tprop 160 ns

≔Naux 10.9

≔Freq_127 ―――――――――――――――
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=Freq_127 44.725 kHz

≔Freq_325 ――――――――――――――――
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Td =Freq_325 62.645 kHz

Power at Current limit

≔Pout_127 ⋅⋅⋅⋅0.5 Lp Ipk2 Freq_127 η =Pout_127 85.474 W

≔Pout_325 ⋅⋅⋅⋅0.5 Lp Ipk2 Freq_325 η =Pout_325 119.722 W

≔Freq_Comp ―――――――――――――――――――――――――――――――――――――
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+(( ⋅4 Td)) ―――――――――――――――
⋅⋅⋅2 Lp Pout_127 (( ++Vout Vf (( ⋅Nsp Vdcmax))))
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⋅⋅η Vdcmax2 (( +Vout Vf))
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=Freq_Comp 85.363 kHz
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≔Ipk_127
‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――

⋅2 Pout_127
⋅⋅η Lp Freq_127

=Ipk_127 3.333 A

≔Ipk_127_Comp
‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
――――――

⋅2 Pout_127
⋅⋅η Lp Freq_Comp

=Ipk_127_Comp 2.413 A

≔Ipk_127_Delayed +Ipk_127 ⋅―――
Vdcmin

Lp
Tprop =Ipk_127_Delayed 3.384 A

≔Vcs_127_Delayed ⋅―――
Rsense
Nr

Ipk_127_Delayed =Vcs_127_Delayed 0.508 V

≔Vcs_cl_325 ⋅―――
Rsense
Nr

⎛
⎜
⎝

-Ipk_127_Comp ⋅―――
Vdcmax

Lp
Tprop

⎞
⎟
⎠

R1 Selected for 1mA< Iqr<4mA

≔Vcs_Offset -Vcs Vcs_cl_325 =Vcs_Offset 0.158 V ≔Iqr 2.22 mA

≔Vaux ⋅-1 ―――
Vdcmax
Naux

=Vaux -29.817 V

≔R1
|
|
|
――
Vaux
Iqr

|
|
|

=R1 13.431 kΩ

≔Roffset ⋅――――
Vcs_Offset

Iqr
100 =Roffset 7.098 kΩ ≔Rinternal 6.6 kΩ

≔Rexternal -Roffset Rinternal



Created with PTC Mathcad Express. See www.mathcad.com for more information.

=Rexternal 498.37 Ω No external needed since it is less than filter resistance of 499 ohms

Output OV protection
≔Vovp 3.0 V ≔Vaux_ovp ⋅24 0.545 V

≔R2 ⋅Vovp
⎛
⎜
⎝
――――――

R1
-Vaux_ovp Vovp

⎞
⎟
⎠ =R2 3.997 kΩ =Td ⎛⎝ ⋅5.8 10-7⎞⎠ s

≔Coss 341 pF =Lp ⎛⎝ ⋅4 10-4⎞⎠ H

≔Td ⋅―
π
2

‾‾‾‾‾‾‾⋅Lp Coss =Td 580.132 ns

≔RFF ――――
⋅R1 R2

(( +R1 R2))

≔Cd ―――――

⋅―
π
2

‾‾‾‾‾‾‾⋅Lp Coss

RFF
=Cd 0.188 nF

≔Cdused -Cd 20 pF

=Cdused ⎛⎝ ⋅1.683 10-10⎞⎠ F


