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Eddy Current Loss Model and Design Tool for Arbitrary Parallel PCB

Windings of Planar Transformer

MAO Xing-kui, CHEN Wei
(College of Electrical Engineering& Automation, Fuzhou University, Fuzhou 350002, Fujian Province, China)

ABSTRACT: Current handling capability of parallel PCB
winding in planar transformer can be effectively enhanced by
winding loss model and relative design tool. The analytical
eddy current loss model of PCB winding with arbitrary
connections for both rectangular and spiral types is built based
on eddy current field equations and loop voltage balance. And
furthermore, a processing method with distinct form and
systematic programming algorithm are also proposed with
superposition principle to code the loss model into software
with friendly human-machine interface. Experiments verified
the loss model and the algorithm. And the software was also
ensured by systematic verification and experiments. The
software provides a powerful tool for the PCB winding design

with arbitrary parallel connections.

KEY WORDS: planar transformer; PCB windings; winding

eddy current loss; power conversion

FE: PR IFE PCB 2k ) it At ) 2t o 1 7 2%
W0 FERE Y S TR AN N B, A REAS BT Rt FE T
Vi R 5 [0 v PP S B, ST T AR RO P AN
I PCB iRl it S FEAR TR IR o WA 2 PE R 4 B St B
HE— 2D 4R W& A T R 4 T7 A 2k B SRR e U A A
TR R R GRS, TE AR BAT R NHLS R 26 el
BB 5 TR o SCUS IR T HRAERE IR AN 53 2 1 A
o 1T ZR SR S0 A 25 5 T VR UE T A R Bt 1 I
f¥1, SABevt e RER Jf I PCB S fit 7oAy ) TR

KEA: VAN PCB LMl LRI Shasd
0 315
Lok AR TR A LU, P AR I as BAT )

HEEWH: #HEl4 ARFRERE4TH (2006]0159).

UFIRERYE . S 30 M o T SE R E 2 FF (1 26
iE EAE Al TIBUEE 27y s W N DA A B e /=11 AR 3% =
T M A Ak A FE SR, LA e B0 e
ARUR FLTL e D) 208 P AR s 2 R 2 b, B2 ORAIE
SEE ) AR BT AR, CE IR R Y
Wi, 3k T R F T I PCB sl 4 97 26 e 1Y . {H ey
T & IHBEPCB 2 R HL UL 43 L [R)FF AR 52 2] s A it
BN REME,  IX AN ATE I BEPCB £k Pl H AEAR 7Y 15 .
HR AT L 22 e 2k ol AT 1R AN R], T HLARAST 43 5 )
R BFE BN 2, PRI R R 4,
TG FRORT vy A0 008 L 280 I PR P W B i A % AT 1)
FR L) 267 s A 2 FE P AEA T (W Dowell . SFDAR Y
2B HREAT M e i TP A2 R 3 PCB
L A AER T ARG 2R, Wb i r ik
ARG, ETFE) 7 SR 2 Pl B R B T
AN BB A Be et th i P RE Y TR IEPCBE e, {2
Y S N o AE SCHRR[9-10]RF 8 66tk 1, AR Scadk—
WIRAN R FT A T E 24 1A 2 T HEPCB 4
PEHFE ) R A AL BRI FH 573%, IFIT R T etk oy
VIR CE

AR 2 TENARE IR KIE S HIE PCB
L PP FERI R AT SR I UE, R ATIEH TR
T A RGN FEERL . 55 3 iR BB Y
P2 A BE D77, (R AL E Tk i IFEE PCB
Sl oy b ot A

1 {EEFHEL PCB ZERFERE

1.1 KRLE
B 1 D B ROF I TR (L B D o



50 L I - ¢

928

Iy

z, o
la Yy D
% — >
a S !

1 TETESRKEEKPCB LBEEHEETER
Fig. 1 Structure of rectangular parallel PCB winding
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Fig. 2 Loop voltage of rectangular parallel PCB winding
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Fig. 3 Structure of spiral parallel PCB winding
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Fig. 4 Winding structure with turn ratio 4:1 for test
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Fig. 5 Experimental verification for the proposed loss model
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Fig. 7 Program flowchart for the winding loss model of
arbitrary parallel PCB winding
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