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14.9 ARMS @ Vin = 90 V AC and Pout = 1.3 kW 
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GVP s  = 
g

C

sC
 

GVP z  = 
g

C
∙T

S

C∙(z-1)
 



π

µ

 π

GVOL = GPI z  ∙ GDelay z  ∙ GVP z  ∙ KVoutS =
 KP z-N 

z-1
 ∙ z-1 ∙ 

g
C

∙T
S

C∙(z-1)
∙ KVoutS 
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𝐼𝑃𝐹𝐶  𝑟𝑒𝑓 =
𝑃𝐼_𝑉_𝑜𝑢𝑡 ∙ 𝑉𝑖𝑛

𝑉𝑖𝑛  𝑅𝑀𝑆
2  

𝐼´𝑃𝐹𝐶  𝑟𝑒𝑓 = 𝑃𝐼𝑉𝑜𝑢𝑡 ´ ∙ 𝑉´𝑖𝑛 ∙ 𝐼𝑃𝐹𝐶  𝑅𝑀𝑆 𝐹𝑎𝑐𝑡𝑜𝑟 ´ 

𝐼_𝑃𝐹𝐶_𝑅𝑀𝑆_𝐹𝑎𝑐𝑡𝑜𝑟´ =
𝑁𝑉𝑖𝑛

2

𝑉𝑖𝑛  𝑅𝑀𝑆
2  

𝐼_𝑃𝐹𝐶_𝑅𝑀𝑆_𝐹𝑎𝑐𝑡𝑜𝑟´ =
𝑁𝑉𝑖𝑛

2

200𝑉 ∙ 𝑉𝑖𝑛  𝑅𝑀𝑆
 

𝐷𝑅_𝐷𝐶𝑀_𝐹𝑎𝑐𝑡𝑜𝑟´ =
2 ∙ 𝑁𝑣𝑖𝑛 ∙ 𝑁𝐼𝑖𝑛 ∙ 𝐿 ∙ 𝑓𝑆𝑊

𝑉𝑖𝑛  𝑅𝑀𝑆
2  



 

 

 

 

µ µ

GIP s  = 
Vout

sL
 

GIP z  =  
Vout∙TS

L∙(z-1)
 

GPI = 
KP z-1 

z-1
 

GIOL= GPI z  ∙ GDPWM z  ∙ GDelay z  ∙ GIP z ∙KIS = 
KP z-N 

z-1
 ∙ z-1 ∙ 

Vout∙TS

L∙(z-1)
 ∙ KIS 



 



 

 



 

 

 

 



 

𝐼𝐿 =
 𝐼𝑚𝑎𝑥 − 𝐼𝑚𝑖𝑛  

2
∙  

𝐷𝑅 ∙ 𝑇 + 𝑑𝐹

𝑇
 ……… (1) 

𝐼𝑆𝑃 =
𝐼𝑚𝑎𝑥 − 𝐼𝑚𝑖𝑛

2
……… (2) 

𝐼𝐿 = 𝐼𝑆𝑃 ∙  
𝐷𝑅 ∙ 𝑇 + 𝑑𝐹

𝑇
 ……… (3) 

𝐷𝑅 ∙ 𝑇 + 𝑑𝐹𝐸 = 𝑇 

𝐷𝑅 ∙ 𝑇 + 𝑑𝐹𝐸 < 𝑇 



 

𝐶𝐹 = 𝐷𝑅 +
𝑑𝐹𝐸

𝑇
 

𝐼  𝐿 =
𝐼𝑚𝑎𝑥 − 𝐼𝑚𝑖𝑛

2
∙ 𝐶𝐹 

𝐶𝐹 =
𝐷𝑅 ∙ 𝑉𝑜𝑢𝑡

𝑉𝑜𝑢𝑡 − 𝑉𝑖𝑛
 

𝐶𝐹´ =
𝐷𝑅´ ∙ 𝑉´𝑜𝑢𝑡 ∙ 𝑁𝑉𝑜𝑢𝑡

𝑉´𝑜𝑢𝑡 ∙ 𝑁𝑉𝑜𝑢𝑡 − 𝑉´𝑖𝑛 ∙ 𝑁𝑖𝑛
=

𝐷𝑅´ ∙ 𝑉´𝑜𝑢𝑡

𝑉´𝑜𝑢𝑡 − 𝑉´𝑖𝑛 ∙
𝑁𝑉𝑖𝑛
𝑁𝑉𝑜𝑢𝑡

 

𝐼´𝑖𝑛𝐶𝐹 = 𝐼´𝑆𝑃 ∙ 𝐶𝐹´ 

𝐷𝑅𝐶𝐶𝑀 =
𝑉𝑜𝑢𝑡 ∙ 𝑉𝑖𝑛

𝑉𝑜𝑢𝑡
= 1 −

𝑉𝑖𝑛

𝑉𝑜𝑢𝑡
 

𝐷𝑅𝐶𝐶𝑀´ = 1 −
𝑉´𝑖𝑛 ∙ 𝑁𝑉𝑖𝑛

𝑉´𝑜𝑢𝑡 ∙ 𝑁𝑉𝑜𝑢𝑡
 

𝐷𝑅𝐷𝐶𝑀 =  2𝐺𝑒 ∙ 𝐿 ∙ 𝑓𝑆𝑊 ∙
 𝑉𝑜𝑢𝑡 − 𝑉𝑖𝑛  

𝑉𝑜𝑢𝑡
=   2𝐺𝑒 ∙ 𝐿 ∙ 𝑓𝑆𝑊 ∙ 𝐷𝑅𝐶𝐶𝑀 



 

 

 

 

 

 

𝐺𝑒 =
𝑃𝑖𝑛

𝑉𝑖𝑛  𝑅𝑀𝑆
2 ≈

𝑃𝐼_𝑉_𝑜𝑢𝑡´ ∙ 𝑁𝑉𝑖𝑛 ∙ 𝑁𝐼𝑖𝑛

𝑉𝑖𝑛  𝑅𝑀𝑆
2  

𝐷𝐶𝑀_𝐹𝑎𝑐𝑡𝑜𝑟´ =
2 ∙ 𝑁𝑣𝑖𝑛 ∙ 𝑁𝐼𝑖𝑛 ∙ 𝐿 ∙ 𝑓𝑆𝑊

𝑉𝑖𝑛  𝑅𝑀𝑆
2  

𝐷𝑅𝐷𝐶𝑀 ´ =  𝑃𝐼_𝑉_𝑜𝑢𝑡´ ∙ 𝐷𝐶𝑀_𝑓𝑎𝑐𝑡𝑜𝑟′ ∙ 𝐷𝑅´𝐶𝐶𝑀 

𝑓𝑂𝑢𝑡𝑝𝑢𝑡  𝑉𝑜𝑙𝑡𝑎𝑔𝑒  𝐶𝑜𝑛𝑡𝑟𝑜𝑙  𝑙𝑜𝑜𝑜𝑝 =
𝑓𝐼𝑛𝑝𝑢𝑡  𝐶𝑢𝑟𝑟𝑒𝑛𝑡  𝐶𝑜𝑛𝑡𝑟𝑜𝑙  𝑙𝑜𝑜𝑜𝑝

12
=  

30𝑘𝐻𝑧

12
= 2.5𝑘𝐻𝑧 
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