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Abstract: Epoxy molding compounds (EMC) play important roles in packaging of chips for electrically controlling systems
of electric vehicles (EV). The increasing working temperature of EV controlling system puts forward higher and higher
requirements for the thermal stability of traditional EMC materials. In this paper, the progress on the high temperature
resistant molding compounds at home and abroad in recent years was reviewed, and the development status of high
temperature resistant resins and the progress of high temperature resistant resins modified traditional epoxy resin based
EMC materials were described. Especially, the development status of high temperature resistant EMC materials modified by
bismaleimide (BMI), cyanate ester (CE), and polybenzoxazine (PBZ) and phthalonitrile (PN) based molding compounds

were reviewed. Finally, the future development trend of high temperature resistant molding compounds for packaging of

electronic control chip in EV was prospected.
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Fig.1 Comparison on physical features of

different semiconductor chips
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Fig.2 Typical high-temperature resistant thermosetting resins

and their chemical structures
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Tab.1 Typical properties of common cured thermoseting resins

JRPERE AW IR Ty T A Nl BMI CE PBZ
B E/(g/em?) 1.20~1.25 1.24~1.32 1.20~1.30 1.10~1.35 1.19
T)C 150~220 170 230~380 250~270 170~340
I el PR 8/ °C 180 200 ~200 150~200 130~280
[ 4k, ik C EIE~180 150~190 220~300 180~250 160~250
[ A A 405 2%/ % >3 0.002 0.007 ~3 ~0
T 156 S /M Pa 90~120 24~45 50~90 70~130 100~ 125
B i & /GPa 3.1~3.8 3.0~5.0 3.5~45 3.1~34 3.8~4.5
W LA K /% 3.0~43 0.3 3.0 2.0~4.0 23~29
S B (1 MHZ F) 3.8~4.5 4.0~4.5 3.4~3.7 2.7~3.0 3.0~3.5

2 TEER AR BTN Rt R
2.1 WS KELI R BE UM IR R 2B TR

BMI & H A i FL R F 5% 1 = i EMC g 1
R fig 2 —B7, — 75 TH , BMI W IS A< & B 1 B 1
PP, T SR IR T A RE . B0, A CHAT-
TERJEEPM R G 72 1 v il # Ak B2 X BMI 5 34 E A
JE T840 9 1 B 0 B2 o R T AR 45 R R OR
BMI [&] 444 () 5% #4K B FE (T,) R 425°C L 5 8h
AW AR E AL I T, (353°C D 72°C .« ¥ BMI 534
AMBEE &G, 25N AMR R BERTT. 5
— 7, BMIM IR & e E G, H T2 ae vl 530
A 1 EMC il & T2 m BEVC T , 110 H 3 5 3 A S
Ty s ] e 751 P A 25 PR AR

BMI 5 11 [i] 4 iz 8 — i i 436 K I 2 A1 33 741
X 32 K] D BMI 43 45 #4) H ) 00 2 v i dgk el
B, T K P 28 A0 & W G L H 2 £ 34— F Bk
M (2E4MZ) , 19— R I 1 51 & 7] FEAIK BMI )
] Ak B {2 3 BMI TSR & )R A SERIS &6
F kN, FLAL ) BMI R G I BE s, A I R
RAENG H IR A=W BN A, T K e ] 2
ik BMI 1) [ 16 FE R A P 8o 5) . %
T BMI Y i 78 20 3% EMC i #4417 T 14 98 8 S
H T © & 2 Fh g Ak BMI A BT 46 2 T 1 5
L EMC [ 51 & . R24 W T8 Wik
BMI S Sl b i 1 e 28 A, 27 8 g B 3= BEPE i

W G KIM Z£P3 38 7 BMI &5 35 S 0 g 1

PR o AT R FH AR FE I I8 24 400 TiE C(EOCN-1020
AL HAZ AT S 4,4~ g 5 =K H 5 A BMI
B i (MB-3000H %4, H A =25 ifb A 5], g5 an#k 2
o AT RO AR R TN B, 4 i R H 4,4 e R
7 H 5t (DDMD 5 28 4 9y % (PND (PSM-4261, H A&
Gunnei 14272 2 FEDAE N EAL T, R H = 28 2E /B (TPP)
PE 9 A2 2E 57 o 38 203 BMIA i 76 34 8/ BMI/
BUFESERATHSE, i HFERT —RIE
SR . 1%120°C/4 h+200°C/4 h T2 LG5 T
WE/BMIE A ME . SMHERENRE R W FEE1E: O
M E/BMI B &R T, B4 BMI & & 3G iy &2
F$¢ = ; @DDM 5 BMI 1) [ B K T H 53 A
P 14D s 7 38 1 PN -5 B8 S8 i 110 e 8 3 6 3t
T H S BMI R PR . 31X K BMI S R
S/ AR 2R AT R PR R AR A T I B AR

LI X 2P IE | BMI e M 34 %60/ 18 EMC (1) 45
M5 MR R S HAE SR BT H R R
W5t TAF R H 2 2 v 6" BMI B JIE % 5 T MF 230 41
M i EPPN-501H CH 44625 28 7)) LA & MAR 24 [y i
lid] 44,75 MEH-78004S ( H 4% B F14k pi 22 5] ) 1] EMC
BEAT T e, AT ERIIRA EMC Y T2 4 (B
3), W 50 A B S8 i 4 A1 (165°C ) BMI 5 oy i b
JIE CB Ak 5 50~60°C ) #%2 /8 — 5E LU A7 £ 180°C ik AT
TR . BMI/B) TR Y 4 DSC I3k , 7E 50~300°C
R 5 3] B S PR R e (CBMIT 8 D) A0 I (BMIT
1k, 2 W TR BR T BMI 45 S, 5 i 7R
b2 o BMI 5 By I [ £ 75 R R AR 2 35 R B T



4 RN T L AT A S TR 5 A T

IgRl 2024,57(2)

*2 BREA L BMI R AR Y S B S 5 K RE

Tab.2 Typical chemical structures and properties of commercially available BMI monomers or resins
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Tab.3 Typical chemical structures and properties of commercially available CE monomers or resins
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Fig.4 Preparation process for PN molding compounds
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