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Analysis of Cross-Regulation in Multiple-Output DC/DC Converters
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A cross-regulation phenomenon in a multiple-output
fly-back converter is analyzed with a circuit simulator
and three-dimensional magnetic field FEM software, to
determine how the coupling factors of a multiple-
winding transformer affect it. The simulated
transformer output voltages and their external
characteristics coincide with the experimental results. A
novel algorithm for designing the configuration of
transformer windings is proposed, using circuit and
magnetic field simulators.

Key words: cross-regulation, DC/DC converter, fly-back
converter, switching power supply, transformer

1. FLCHIC

JUALFalb—ia V) ERIY, BRESERA LS

HAAL v F o LK 2 L—2 T8V, bAREDH ISR
EEREAIT D 2 & CHOHAIBE L EELS I FELEVIE
HRIAEREND D —F, () BABTHEBRITESRHITORL v F
CUEIRREEE D T, ZuRLFal—i g OBRBEE LT,
IZHATERIZIBNT, MO OERTEBIEDF &L L=
R, WAEEES) LD FRSLTHEL, ZO®REOERTY
BALFal—ar lWHEELHDLO LT 5.

XY ALl EOMERERS, AVEESH NI T oL EOR
EREERDBERE LT, Rl THISHNTTA Ny a—5
DEHOLNTWS, Z 2 CRIEL RO AEIN LS 7
QALFab— a3 Chd, BRaR MOBRIFENULY
0 R LF 2 L—3 g el SHHEERS AT S 2 LT
D, FERESROEMEESOP, BFRHO=2A N o FIEAH
REERD. BHATIANw T a L "—21F, ZOFEIHE
CERGRAECD YD 03, Z OB TRITES Cidke<,
IRALF 2 L—a iy, H<THLOBEE U TERRRES
HELMERT TS, JnALFal— g OFEFRE LT,
RT U ADPREMEGL D BEERRERRE, S IR T BB
RENVETRE, ZOBRBEZ LNDY, oL T, b
T o AR ST HR 2 BV TR A T 7o RIC DV

T,
2. HpnAL¥arL—v 3y

AFHRILTIL, Fig LISRTED R 2O T T Ay 7 r3—
Hafle UC, FRBIUMITET). FBRTIE, AEEV, &=
Table L ITRUAHE—TET{To7-. £/, AL b ROFE

900

Table 1 Specification of the circuit in Fig. 1.

Number of turns
l/l (V) L 1 L 2 L 3
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Fig. 2 Measured transformer voltage waveforms.
(R, =150(Q) and R, =10(Q))
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Fig. 3 DC/DC converter used in the experiments.
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Table 2 Measured inductances (u H).
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Fig. 4 Simulated transformer voltage and current
waveforms. (R, =150(Q) and R, =10(Q))
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Fig. 5 Measured transformer voltage waveforms.
(R, =430(Q) and R, =10(Q))
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Fig. 6 Simulated transformer voltage and current
waveforms. (R, =430(Q) and R, =10(Q))
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Fig. 7 Output voltage vs.R,. (R, =10(Q))
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Fig. 8 Arrangement of windings.
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Fig. 9 Measured output voltage vs. R, using the
transformer in Fig. 8(b). (R, =10(Q2))
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Table 4 Inductances obtained from Table 2.
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