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A Study on Efficiency of Active Clamp Type Forward DC-DC Converter

(Tae-young Ahn)

Abstract - In this paper, we present an analytical method that provides fast and efficient evaluation of the conversion
efficiency for switching power supplies. In the proposed method, the conduction losses are evaluated by calculating the
effective values of the ideal current waveform first and incorporating them into an exact equivalent circuit model of the
switching power supply that includes all the parasitic resistances of the circuit components. While the winding losses
and core losses are accurately accounted for the magnetic components, the skin and proximity effects are assumed to
be negligible in order to simplify the analysis. The validity and accuracy of the proposed method are verified with
experiments on a prototype active-clamped forward converter with synchronous rectification. An excellent correlation
between the experiments and theories are obtained for the input voltages of 36-75 V with 4-6 MOSFETs employed for
the synchronous rectification.

Key Words - Active clamp Forward converter, efficiency, power losses
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Table 1. Specifications of experimental converter

Parameters Name Value Unit
Input voltage range Vi 36-75 A%
Qutput voltage Vo 1.8 A%
Output current To 25 A
Maximum output power P, 45 W
Switching frequency fs 300 kHz
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Table 2. Specifications of experimental MOSFET

Parts | Model name| Roson | Vos | o | Q¢ | Coss
Q2 Si4490DY | 80m® |(200V | 4.0A |34nC| 200pF
Qaq Si4430DY | 4mQ | 30V | 23A [36nC|1000pF
E: 3 3. AER HY| oldeo BY
Table 3. Characteristics of experimental transformer and
inductor
Parts name | Var. Parameters Values
Core type RM10
Wire type 0.5mmx3
Cross sectional area 0.98cm’
Transforme T Path length 4.4cm
r Volume 431cm®
Magnetizing inductance | 8OnH
Turns ratio 11:1
Leakage inductance 1pH
Core type CM166125
Wire type 1.0mmx2
Cross sectional area 0.192cm®
Inductor | Li2 |Path length 41lcm
Volume 0.789cm’
Inductance 4.6pH
Maker Changsung

E 4 4EHE =29 J4NE
Table 4. Parasitic resistance of experimental converter

Part name Var, Value
Switch resistance rqQi2 80me
Primary resistance 93 4mQ

Secondary resistance rs 4mQ
Inductor resistance L2 13m@
Rectifier resistance rQ3s 4mQ
Output resistance . To 1m@
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