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𝑈𝐿 = 0 ⇒ (
𝑁2
𝑁1

𝑈𝑖𝑛𝑡−𝑈𝑜𝑢𝑡) ∙ 𝑎𝑇𝑆 = 𝑈𝑜𝑢𝑡 ∙ (1 − 𝑎)𝑇𝑆

Isolated (DC) power supplies

Forward converter

• Voltage “turns ratio”: 

⇒
𝑈𝑜𝑢𝑡
𝑈𝑖𝑛

=
𝑁2
𝑁1

𝑎
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𝑖𝑁3 =
𝑁1
𝑁3

𝑖𝐿𝑚

𝑢𝑁3 = −𝑈𝑈𝐿

𝑢𝑁1 = −
𝑁1
𝑁3

𝑈𝑖𝑛

• Duty cycle limitation -

𝑈𝑁1 = 0 ⇒ 𝑈𝑖𝑛 ∙ 𝑎𝑚𝑎𝑥𝑇𝑆 =
𝑁1
𝑁3

𝑈𝑖𝑛 ∙ (1 − 𝑎𝑚𝑎𝑥)𝑇𝑆

𝑁1 = 𝑁3 ⇒ 𝑎𝑚𝑎𝑥 = 0,5

𝑁1 = 2 ∙ 𝑁3 ⇒ 𝑎𝑚𝑎𝑥 = 2/3

𝑁1 = 1/2 ∙ 𝑁3 ⇒ 𝑎𝑚𝑎𝑥 = 1/3

Isolated (DC) power supplies

Forward converter

𝑎𝑚𝑎𝑥

⇒ 𝑎𝑚𝑎𝑥 =
ൗ

𝑁1
𝑁3

1 + ൗ
𝑁1

𝑁3


