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Consideration for difference of parasitic inductance caused by DC bus structure on printed boards

Ayato Sagehashi*, Keisuke Kusaka, Koji Orikawa, Jun-ichi Itoh, (Nagaoka University of Technology)

Akio Momma (Japan Aviation Electronics Industry, Limited)

This paper investigates differences of parasitic inductance caused by DC bus structure on printed boards. Two

patterns which are a laminated wiring type and a plane wiring type are compared by experiments and

simulations. As a result, it is confirmed that the parasitic inductance of the plane wiring type pattern is larger

than that of laminated wiring type. In addition, the laminated wiring type pattern can suppress the surge

voltage of the switching device in comparison with the plane wiring type from the experimental results.
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Fig. 1. Circuit schematic of inverter.
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Fig. 2. Plane wiring pattern layout.
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Fig. 3. Laminate wiring pattern layout.
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Fig. 4. Analysis equivalent circuit of wiring pattern.
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Fig. 5. Equivalent circuit of wiring pattern.
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Fig. 6. Characteristics of wiring pattern inductance in difference
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LT, 7I%— MEECTITATRMESE L0 bRV Y —
VTR — AV E I X RAERBT LI ENHETH D,
Wz X, 25nH OBESRA > ¥ 7 X v RHERT DA, AT
B Cl, BdfR X7 — B W A mm DL BB L 72 5,
LovL, 7 23— MERIEE I, Bl sy — il Wi 1
mmf%ﬁwoleiw,H$@ﬂﬁ@%@EﬁV47v
bR YA X7 EOMAARITIG U T, Y ARER S AERD
VAT U MEEZRIRTZMLERD D Z EBbND,

(3:-3) EHRERETIIZEEZAVFI42 VR X 71
B EEE BT DR E — U BIRB L OEROES D

3/6



B SRIEGEDA L E T B A ERT, KT &

v, BAE— DA F T AT, SRS IR
THEAREIRE d R O DES DISKREL DA H I F
VAREMT AEMTHD I ENbND, 61T, BEHRS
B— g WEBEZTESREDY I 2 Lb—3 g URER L RRR
2, TFATECRREE & it LT, T Ik — MRS A AV
HIZET, WAV E A AEMADZENTE D,

KBS I B W TR Y — IR L OB O E &
D BEINT 2 LA X7 &2 AR ARRIE, HEA
VED B A MBI D0 TH D, BRENE d ROk
WOREE DKEWVEE, B/ Y — U ELEOBEA &
I BUADRBNFEL 8D, DD, WAL U F I B
AMMPEAD L, @RI LR > T, BRA F 7 X AN
W45,

(3-4) RARBELIZCKZIAFDEUR X 8 1ZJ#
W EEASEEGEOSFEBRMES BT v X7 8
2ADEERT, K8 LV, BEEHAELEEGE, F
ITECHVEIE X 202 nH, T I 3 — MEOHEEIE 3.52 nH CT—
EMERDZENIND, Fn, SEFEEIZ OV THE
T 5L, FATERAEEIC I, T 32— MRS OGS
DIE D PO FRNTHRE R & FRICA X7 # v Al T&
LT EDGND,

BRBNEAL T A v Z 7 X ANEE) LARWREK
1%, BofRA B —F R D FHERBOREN/NE N
O THD, THUITONTA E—F U ZADOBEN LB
Th, AVEITH VAR, FERBEDA L E—F 2 2134),
GROXIIcEEND,

T, = QL e (4)
C S G T 5

Fiz, RETHRERN O FERBEOHLEZIY HS Z ENE LW
728, (B &V HTHEE D /RT X — & 2 FIWTHERINZITR

>77,

ZIT, liEZEOFER, &I IR OFEESR, 4 1TfH S
Z— O, dIXRROBRETH L, 2B, SBEER L
FR4 DFFER 1L 4.7 LT 5,
WD~@XEHNTENRTA—FERHET DL, PATRRR
HEICB O TITEAERE C=0.01 pF, 7 I x— MEETIX
C=11.7pF TH 5, L7=-> T, HATREEEICB T 3
MHz O4A Z1=0.38Q, Z=44MQL 7%, £7-, 7 I %—
B S CIE3 MHZz D4 Zi=0.067 Q, Z—=4.5kQ & 72 5,
INOOREENS, ARFHSCTHNT L7z BRI\ T
1L, Z AT ZBHFITRENZENGND, D28
TAN—EBRIIZ AT E A EFNINZ &G, A&
T HEADBFEWEBICLOEBH LN EEZ NS,

728, EAMEE ISR DEURA VX T Z U ADFEITON

_ L=50 [mm]
30 H=0.035 [mm)]
W=15 [mm]
B d=4 [mm]
D=1.6 [mm]
o=} — O—O—O—O—O0—C0—0—0—0
EN
§ B Plane
&8
2
=] -
k= 10 Laminated
I ¥
—sa—s—s—8 =888
P | Lo 1 - 1 5 1 41

0 0.5 1 1.5 2 25 3 35
Frequency [MHz]

Fig. 8. Frequency characteristic of wiring pattern.

Table.1 Wiring pattern condition

Pattern Width | 15mm
Pattern Length L | 30mm
Pattern Distance D i Amm
(Plane type) !
Pattern. Distance D : 1.6mm
(Laminate type) | '
Pattern Tickness H . 35um
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