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Abstract The use of the PMP (Protection Module Package) was proposed as a solution for the shorter battery
lifetime. The PMP means that a protection circuit consists of a semiconductor single. In this study, basic research
was carried out to select a suitable epoxy material of the EMC module through finite element analysis. First, the stress
on the external force was compared by the flexural strength analysis. In the following thermal analysis, the
temperature change of the EMC module and the internal part was compared using the calculated heating value.
Finally, the filling ratio was compared with the injection of the melting epoxy in the EMC module.
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[Fig. 3] Finite element model for flexural strength
analysis

[Table 1] Epoxy molding and lead frame property

. Flexural of . )
L vl T s
[MPa]
Epoxy A 2.01 3110 0.30
Epoxy B 1.98 2124 0.28
Epoxy C 192 1680 0.29
Lead Frame 888 207000 0.31

Table 1= Epoxy A, B, C¢} g]= ZH ol tish +x
48 BAx| oIt eAdAIGet 18 Al 2|7t 2
A ol 3 AFE ARSI

3.2 B=sliMel FA=A
e} EMCEE9| %3*51

A% Qe Fx maAs

A2

_4

2 Frictional =
FATE A=A gl

- By
= T
3O =



Z &3t Epoxy A2 3 EMC ZEQ] #3434
ALE steel 7HAS 3 a’iv}. wa Ao e FRE A4S 7 Bpoxy A8e] FRAES WA
S 1S A7)1 35 EMC 289 718 Rz o= WA HFgs5S nuF)
7}skd e, Top side¢} Bottom side?l A Epoxy A7} Al A
4 TOP SIDE gt} 71 522 Epoxy B, Epoxy C ol At} 18
Zol| A H5o] Top side H.UH= Bottom sideoll A HE
[ 22 9l Fl=o i
— B T e skl 2 2o ® Ugkth 183 Top sidedl| A1
65mmETF 7.0mmel A skso] =LA gkt
——> Load
#BTM SIDE
29
27 \
...... ¥ 25 4
) A\ AN \
z \\ \ —E poxy A
E 21 —W—Epoxy B
[Fig. 4] Boundary condition of flexural strength analysis 19 4 A Epowy C
; - \-/;
3.3 Z=ai At ” ~

EMC EE59 SI¥E(top side)$} olHE-E(bottom
side)oll Wit Z+7ke) Ad-8-E o] ZHE Fig 59 Fig. 6

off Hehhtt B3t A A)8h= gkoll o

& A%

HELEEET

77} Fig. 79} Fig. 8ol Hehfigich.
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[Fig. 6] Equivalent stress of bottom side
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[Table 2] Heat value per unit area generated in the lead

frame
4] Q’ [W/mm?®]
3 4.32x107*
4 7.683x10 4
5 1.2x1073
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[Fig. 9] Temperature distribution of type A

[Fig. 10] Temperature distribution of type B

25,390
2530
25,388
25382

25377
25371
25355
25.350
5350
25,348 Min!

[Fig. 11] Temperature distribution of type C

S Epoxy =99 F2u dold s|4siel. Fig. 12
1S AT fdasednd a9 33

o
=
2 4 717k 326214709} 32084970

[Fig. 12] Mesh model for filling rate analysis

51 MZEMX| L AA=A

Mold flowe] 48/3& ®7] 91ste] £-8% Epoxy7t
FENE 92 w 94 A7 e EMC 289 23§
S dX kAl 8¢tk Fig. 132 inlet¥} outleti-2] $13]
=2 717y el Aolu zhzke] o ZA] ekl tsk HA



Z3}F3t Epoxy AAS 913t EMC 2E9] 312434

2 Table 39 YeERJATE

Inlet B
i Outlet

[Fig. 13] Location of inlet and outlet

>
e
o,
ofl
=2,
>
ofo
cqo

4 Bpoxy®] €52 175C o]k, 4}
ZA7FE 1022 FUL 9 inlete] 7HIA= EHe
a1,

outlet F-#-& 17] ore M o} 1:].

[Fig. 16] Filling ratio of epoxy C

[Table 4] Comparison of the filling ratio

[Table 3] Lowest viscosity of Epoxy Fpoxy A Fooxy B Fpoxy C
Epoxy A Epoxy B Epoxy C Filling ratio[%] 98.8 9729 97.52
Viscosity 4.7 2.1 88
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