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Abstract: In the traditional power module automatic layout optimization algorithm, the electrical evaluation is
inefficient and takes up a lot of computing time. To solve this problem, lattice Boltzmann method (LBM) is used to
replace the traditional evaluation method. Since LBM does not need to solve multiple invertible matrices, it can quickly
judge the rationality of electrical interconnection and calculate the voltage/current. With the program of automatic
layout design based on the genetic algorithm, an evaluation method of two-dimensional layout is established by using a
D2Q4 lattice type, and the accuracy of the evaluation result under the layout scheme is verified by ANSYS Q3D
software simulation. A comparative test was conducted in Python 3.10, and results show that LBM reduces the total
time of scheme evaluation by 75.4% on average. Moreover, the more the number of loops in the evaluation scheme, the
greater the computing advantage of LBM.

Keywor ds: Power module; genetic algorithm; lattice Boltzmann method (LBM); impedance evaluation

Wi HL SR B R, DR AR HRE A 1) i 3t

WimHE: 2022-10-10; fEEIHHE: 2022-12-20; FABH:
2023-01-19; MZKEXBH: 2023-03-23

BEE£WAE : BRE SN L TFRIGERN H(2021YFB2500600);
i E Rl 2= B A2 AT A BT B H (JCTD-2021-09)

This work is supported by National Key R&D Program of
China under the grant 2021 YFB2500600; CAS Youth Multi-
discipline Project under the grant JCTD-2021-09

R RIIR SRCR I ERR A R T 10 AR
W M, PERERUSA R A HE T RERHAERIBR AL
TEAR PRI, WHEDE T YR Rk it 7
R R, 2010 4EZHT, A SR AT H
PRI, A RIS SR s R A
T2BMFBBA TR A TR TS,

A FROCEAF A AR RE T X L AT, e s

ﬂ
ﬁ



1

[IBERL, 45 FETAS TR B IrE R DI RER A s ik 237

Jey G ORI BV AR TR i 25t
THEZERE D, P R SRR, &
PR 30 N, HEEEON R SRR
TEPEAR, ARXEEN 4 Rl
T 10 452k, HL YRR VAT RERR SR 4 8) T ki
FED B TPR ARG R, TG Bt ok
20,y T A IR A H AR
IR T 2R B A R, RS T DR
ebERE IR RE TR BAR AR, [ S Rk — it
CIRPY R SrimprE S & o) AN E S S B LR = RPS
3 RFZ . Horh, &R0 % A Zh A U AS AR
BRI, Jr ARG AR SRR
TR V= R I 3 e = R STl = N7 S 72
T ERES A PRI S BT Sy s ], FEAIRRE A
Jritl R/ N B AU, RERE SR BB 2T i Ty
2o (BREE R BGERE, R SRR TR
R, AR ERE , SRR
HAM PRI KM, 20 iR, FEF Tyt
ZHARBGI AR i 2, WAL S R 2
75 MoM(method of moments )&%
R T BRI TEIR, RUERER B 240 R s i
], ASCHEH T 1 RPN TR 262 07 LBM
(lattice Boltzman method )3k SZER A JmyitAlk . B4,
Pt P TR ARk B T R B S A R R s AR
J& ., AR RV AL AT R O SR BN R R
&, VR Gk T IR %% 2 07 Pl A R 07 28 13
i, i@t ANSYS Q3D B iEA U AN SR Al 5
RO s BJm , WL 2 POk R TR R S

1 ETEERZENDEEREHHRE
Rt

IR STL ARG K A SR P Y 1 SR BEALE A
B EHLR, St e . AR I AARIRE | &
FEVFAL . DNA #AE(EFE . 283, 5 )RRl
i, Fh A R S 1 B R B R S Lk
2R, IR T RHERER A st /it 2 o
HN LA 2 AMEER, SMEER S FCE, NP

AP AL, o RIS MBS B 1 4
IR, FEAG IR ER AT (T 5 AR s M i
HGERIE S , 2t RO, BT LR
ORI IV I 5 5o HEF A T 14
BRI 1 .

BN

B

A R
BIAERIE

7 HEA
BRI

|fiEDNA§§'§ﬂ5
— R T
[ wsmaso | ﬁﬁﬁiﬁ?@iﬁ'i

i i dpe
i

E1 EFEEEEZNDEERADH/EITRE
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