
≔Pout 120 W

≔Vin_min 85 V ≔Vin_max 264 V ≔fline 60 Hz ≔Fsw 277 kHz

≔Vdc 385 V ≔η 0.95 ≔Vdyn 1 V ≔Vref 7.5 V

≔th =―――
1

47 Hz
0.021 s

≔Vhold 330 V ≔Iac_pk ⋅500 10-6 A ≔Vff_min 1.4 V ≔Aff 0.022

≔g_m 1 S

≔ΔI =――――――
⎛
⎝ ⋅⋅Pout 0.25 ‾‾2⎞⎠

⋅η Vin_min

0.525 A

≔D =-1 ―――――
⎛
⎝ ⋅Vin_min

‾‾2⎞⎠
Vdc

0.688

≔L1 =――――――
⎛
⎝ ⋅⋅Vin_min D ‾‾2⎞⎠

⋅ΔI Fsw

⎛⎝ ⋅5.681 10-4⎞⎠ H

≔Lmax =⋅⋅Vdc 0.5 ―――
(( -1 0.5))

⋅Fsw ΔI
⎛⎝ ⋅6.613 10-4⎞⎠ H Max inductance when D=0.5 for max 

ripple

≔Irms_fet =⋅―――
⎛⎝Pout⎞⎠
Vin_min

⎛
⎜
⎜⎝

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
-2 ――――――

⎛
⎝ ⋅⋅Vin_min 16 ‾‾2⎞⎠

⋅⋅3 π Vdc

⎞
⎟
⎟⎠

1.712 A

≔Ipk =――――
⎛
⎝ ⋅Pout

‾‾2⎞⎠
⋅η Vin_min

2.102 A

≔Ipk_max =+Ipk ――
ΔI
2

2.364 A

≔R2 =―――
Vdyn

Ipk_max

0.423 Ω

Sense resistor

≔R14 ⋅10 103 ohm

≔R7 =⋅――――――
1

⎛
⎜
⎝

-――――
Vref

⋅Ipk_max R2

1
⎞
⎟
⎠

R14
⎛⎝ ⋅1.538 103 ⎞⎠ Ω



Output capacitor and Input feedforward terms

≔C1 =⋅⋅2 Pout ―――――
th

⎛⎝ -Vdc
2 Vhold

2 ⎞⎠
⎛⎝ ⋅1.299 10-4⎞⎠ F

≔R1 =⋅‾‾2 ―――
Vin_max

Iac_pk
⎛⎝ ⋅7.467 105 ⎞⎠ Ω

≔R15 =⋅⋅2 R1 ――――
Vff_min

⋅Vin_min 0.9
⎛⎝ ⋅2.733 104 ⎞⎠ Ω

≔C8 =―――――――
1

⋅⋅⋅⋅⋅2 π fline 2 Aff R15

⎛⎝ ⋅2.206 10-6⎞⎠ F

≔Vvao 5 V

≔R8_12 =――――――――
⎛⎝ ⋅⋅⋅Ipk R1 R2 Vff_min

2 ⎞⎠

⋅⋅‾‾2 Vin_min ⎛⎝ -Vvao 1 V⎞⎠

⎛⎝ ⋅2.706 103 ⎞⎠ ―――
⋅kg 2 m4

⋅s6 A3

Multiplier resistor

≔R8_12 ⋅2.7 103 ohm

Current loop

≔Vramp 5 V≔fc =――
Fsw

10
⎛⎝ ⋅2.77 104 ⎞⎠ ―

1
s

≔ΔVrs =――――
⎛⎝ ⋅Vdc R2⎞⎠

⋅Lmax Fsw

0.889 V

≔Gca =――
Vramp

ΔVrs

5.625

≔R13 =⋅Gca R8_12
⎛⎝ ⋅1.519 104 ⎞⎠ Ω

≔fci =――――――
⎛⎝ ⋅⋅Vdc R2 Gca⎞⎠

⋅⋅⋅Vramp 2 π Lmax

⎛⎝ ⋅4.409 104 ⎞⎠ ―
1
s

≔C6 =――――
1

⋅⋅⋅2 π fci R13

⎛⎝ ⋅2.377 10-10⎞⎠ F



≔C7 =―――――
1

⋅⋅⋅2 π R13 Fsw

⎛⎝ ⋅3.783 10-11⎞⎠ F

Override current loop parameters here

≔R13 55000 ohm ≔g_m ⋅100 10-6 S ≔C6 ⋅237.7 10-12 F ≔C7 ⋅38 10-12 F

≔f , ‥⋅1 Hz ⋅10 Hz ⋅⋅5 105 Hz
≔s ((f)) ⋅⋅2j π f

≔T ((f)) ⋅――――――
⋅⋅Vdc R2 g_m

⋅⋅s ((f)) Lmax Vramp

⎛
⎜
⎜
⎜⎝

――――――――――――
+⋅⋅s ((f)) R13 C6 1

⋅⋅s ((f)) ⎛⎝ +C6 C7⎞⎠
⎛
⎜
⎝

+――――――
⋅⋅⋅s ((f)) R13 C6 C7

+C6 C7

1
⎞
⎟
⎠

⎞
⎟
⎟
⎟⎠

≔θc ((f)) +⋅arg((T ((f)))) ――
180
π

180

≔TcdB ((f)) ⋅20 log((||T ((f))||))
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48.8

⋅3.376 104

θc ((f))

f
⎛
⎜
⎝
―
1
s

⎞
⎟
⎠

=θc (( ⋅35 kHz)) 49.204 =TcdB (( ⋅35 kHz)) 0.384

Voltage Loop Calculations

≔R4 ⋅22.1 103 ohm ≔R3 ⋅1124 103 ohm

≔H =―――
R4

+R3 R4

0.019 ≔g_mv ⋅100 10-6 S

≔fcv 10 Hz

≔Vea_max 5.2 V

≔Vripple 20 V

≔Zout =⋅⋅Vea_max 0.03 ――――――
⎛⎝ +R3 R4⎞⎠

⋅⋅g_mv Vripple R4

⎛⎝ ⋅4.045 103 ⎞⎠ Ω

≔Cpv =――――――
1

⎛⎝ ⋅⋅⋅⋅2 π 2 fline Zout⎞⎠
⎛⎝ ⋅3.279 10-7⎞⎠ F

≔f , ‥⋅1 Hz ⋅2 Hz ⋅⋅0.2 103 Hz



≔s ((f)) ⋅⋅2j π f

≔fc =

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾

⋅⋅⋅―――
R4

+R3 R4

g_mv

⎛
⎜
⎜
⎜⎝

⋅―――
――
Pout

η
Vea_max

―――

―――
1
⋅⋅2 π C1

Vdc

⎞
⎟
⎟
⎟⎠

――――
1
⋅⋅2 π Cpv

8.508 ―
1
s

≔Rzv =―――――
1
⋅⋅⋅2 π fc Cpv

⎛⎝ ⋅5.705 104 ⎞⎠ Ω

≔Czv =―――――
1

⋅⋅⋅2 π ―
fc
10

Rzv

⎛⎝ ⋅3.279 10-6⎞⎠ F

≔Tv ((f)) ⋅⋅⋅―――
R4

+R3 R4

g_mv

⎛
⎜
⎜
⎜⎝

⋅―――
――
Pout

η
Vea_max

―――

―――
1
⋅s ((f)) C1

Vdc

⎞
⎟
⎟
⎟⎠

――――――――――――――
+⋅⋅s ((f)) Rzv Czv 1

⋅⋅s ((f)) (( +Czv Cpv))
⎛
⎜
⎝

+―――――――
⋅⋅⋅s ((f)) Rzv Czv Cpv

+Czv Cpv
1
⎞
⎟
⎠

≔θv ((f)) +⋅arg((Tv ((f)))) ――
180
π

180

≔TvdB ((f)) ⋅20 log((||Tv ((f))||))
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f
⎛
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1
s
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=θv (( ⋅6.5 Hz)) 47.761

=TvdB (( ⋅6.5 Hz)) -0.126




