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Abstract: In this paper, on the basis of sweep frequency impedance method (SFI), the equivalent circuits of double-

winding transformer, which are suitable for SFI simulation analysis, are proposed with the difference of the

frequency range. Firstly, the entire frequency range is separated into low frequency range and high frequency range

by the frequency which is corresponding to the first peak impedance value in SFI curve. Secondly, a transformer

lumped parameter T-equivalent circuit in low frequency range is established by analyzing the coupled inductors. In

high frequency range, a distributed parameter ladder equivalent circuit is used for SFI analysis. Finally, the

accuracy of the equivalent circuits is validated by means of a comparison between measured and emulated SFI results

in a wide frequency range from 10 Hz up to 1 MHz.
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Fig.1 Sweep frequency impedance test setup
AN 1 FT7R , UR JB , — UG 1 5% 4
59 AR5 I ROR AR O 5 A — A, A
o R A 5 B sk A LR U S AR B U
Fof Ry (R 50 QARAEFLEHE o T LS )4 451

i
U (f)-U
2,]<| Vel oum‘ "
I
XF T HL I L AT
U U
1=l Ll o

BHERERAE TR SR P APORE THA
B 1 PR ) WRAEL , [RDIF T3 SR 1 i A B Y R A A
BAE, 73500 6, 5 0, o B (2l A () IFFI A
5% 7€ Bl A4S 2

12,50 J‘ U N[ LU

2
Q‘

cos(f, — 1
.. AUttt )

Shy T Ay IR T I o 0 AT 12 T ot A
V43 UL b B, T 75
| Z,,(N)]=201g| Z,(f)] )

2 HEEXR

DT SR AR Y Y TE A P, MR ST T i Y
W ZOR , A AT SR 1T 2L U A I S LR T AR
Fs v o BRI P45 A9 e R S8 2 35 A 10N 4DF, 3 0F
10, R ESE4IAT 100F, B 0F 1310 k82 h 3
Fr ISR 0.35 mm BRER] Fr AL . HARSE 1 WL
K2,

B2 TESRSEAELEME
Fig. 2 The structure of transformer winding
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Fig.3 The equivalent circuit of transformer

winding in low frequency
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Fig.4 The equivalent circuit of coupled inductors
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Fig. 5 The equivalent circuit of transformer based on

coupling inductance
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Fig.7 The schematic of parameter measurement
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Table 1 The parameter values of the T-equivalent circuit

after converting mH
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Fig. 8 The equivalent ladder circuit of

double-winding transformer
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Table 2 The capacitance values of high frequency

equivalent ladder circuit model pF
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Fig. 9 The measurement of sweep frequency impedance
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Table 3 The comparison of short-circuit impedance

between simulation and measurement Q
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Fig. 10 The comparison of magnitude of impedance

between simulation and measurement
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