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Fig.1 Active clamp flyback converter topology

A QoAb T 0 LT SR T AR AR A, ix %ﬁé%%lf’lf? DCM i, 75— A JF 5 T A B 3

4B B aniEl 2 .

BB 10e,.24): EIFRE Q Tl AT,
JR R ¢, A0 JFERZE BT, — K
1@U%@ﬁ{%ﬁﬁi,ﬁtﬁb\ﬁwumﬁJ‘ HA, Jk
i g A IR R (0<<i,, <<I,).

BBt 20ty 250 BIFRE Qo KBra,
Ji 30 A7 i 1Y) RE B R A B R, T
AL @, 2622 BT OERE 0, RF 1, . Rlih
FL RSB Oy R B RE (1, <<d | ).

M Bt 3(1‘:@;,’\‘1‘,1).H1|JLEE/JIL inoiz‘]éfﬁ@z
AN YA /N T R T, B H B R
AN R R R A P 2 3 [ 4 B4t
AE(0<<i, <<I,).

BrBeale, e MR i, TR
0 J& - % A0 S RE G, = 0).
1.3 CCM gEEfRHERN

WA 28 T AE T CCM W, f g M 474 2 Fp

i, NT L T

MR EE'(ALZD KFHh L I, B, 7 ne it it 4

i Bt 1[Z) sl3) FHLE
G TR R il = R (O<1D <I,).

'9[512[13 51.1):35%3& Q KW i, J?l_ﬁﬁ

AR U R 2

:

o~ —

B2 DO 1N HERURIT |13 008 L TR TR

AAEAE 2 BB WA 3 () B,
Q, S, J5 B WA 0 TR RR R T, —

BAE T — PO A S 2R s, FLAE AT R T il AL 1 s ﬁ%ﬁdﬂ Al 20 L A AR (T, <<d, D).
R jt?%J#HEEmL I, i, SR e BE 4 A7 7R 3 B B, WA 3(b) s

DCM #EAL L AR A 5%

2 WHSUKBREST

21 THRBEIET DM EXMHEHLREESHR

Hes =

He B

I"ig. 2 Current and output ripple voltage waveforms in DCM mode
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Energy transmission modes and output ripple voltage of active clamp flyback converter

Zhao Yongxiu, Cai Peijun, Li Minggeng, Wang Qi
(School of Electircal and Control Engineering, Xian University of Science and Technology, Xian 710054, China)

Abstract: The energy transmission modes of the active clamp flyback converter were deeply studied to provide theoreti-
cal guidance for its design and manufacture. The converter is divided into continuous conduction mode (CCM) and discontinu-
ous conduction mode (DCM) based on the continuous and discontinuous state of the current flowing through the secondary side
rectifier diode. It is found that, when it works in CCM., there are two energy transmission modes; when it works in DCM,
there is one energy transmission mode. The analytical formula of output ripple voltage of each mode is derived, compared and
analyzed. When the converter works in DCM mode, the output ripple voltage decreases with the increase of transformer induct-
ance and clamping capacitance; when working in CCM mode, the output ripple voltage decreases. The ripple voltage has noth-
ing to do with the transformer inductance, and decreases with the increase of the clamping capacitance. Simulation and experi-

ment verify the correctness of the theoretical analysis.

Keywords: active clamp flyback; energy transfer mode; output ripple voltage
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