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Abstract: This review mainly discusses the insulating materials adapted in chip packaging process from the
perspective of the application of current silicon-based and next-generation silicone carbide (SiC) and other wide-

bandgap semiconductor in power electronics packing, and prospects its future research trends towards

requirements of high thermal conductivity and high temperature resistance.
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Fig.1 Double sided packaging topology of Mitsubishi SiC

power electronic devices
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Tab.1 Key performance parameters of FR-4 in IPC-4101C
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Tab.2 Parameters of high thermal conductivity metal substrate materials in foreign countries
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Tab.3 Performance of ceramic insulating materials
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Tab.4 Parameters of commercial silicone gel
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Fig.5 Schematic diagram of electronic component

packaging and mechanism of the thermal interface

material

M S BT LLE Y, 7850 B F g 2 (B A7 78 A
AP BRI R A o B 2 e — i, B
ATV o 4 ik T AR R A BT AR AR 10% Ao 4,
¥ NS . SRERMAR FE, G HEH]
H0.024 W/(m'K), ™ HE g AL ik . s S A
TG R AT DU 2 A B, 2068 77 ook S5k
PO 2 18] 4 fid , 2 37 R AL B IE , PRI
T4 ful A BH, e K AR FE R BT R .

WA MBI RE L, KB 7 S E T
PR R ALA R DL SRS %, RIVE
& B — 8 B R R R T A ] SRR
TR A I R B R R, R R 5 3B R T AEE
g, F L 7 o rE A LR, Kok 5 —
P LA 2 R vl R R R e 45, LSRR
it H &8 (Ag.Cu. AL %) VEHAL Y (ALO,.ZnO 55) |
B (BNLAIN &5 DR B CBRANKE A 50
OW, WM FIEMEHEA RFRAMERZE H
S AR R AR A B, WS S R AR, 5
P AAERHR &, 1) £ S A B A I AR R

FRIF RS RGBS 2 D6
B Bl H - e, B4R S T BT AR AR S 1 A
PRSI L. A SRR ]3R5 5 i B
B E AR SRR E A, i B IER 5 i 5 S ]
S B B 7 4 T R A8 25 s B 7R Cn AINR 4R
O LG A R B T (i Ag/IR D . IR R S
WA B AN [R] SCRD R 3 3R R 700 20 A DL R &
Bie ARSI R . S PR R L2 E HA ARG
B, T2 T H g LT A A A

T IAH AR R 45 BE A iR T v R S AR
TS A T THD #A BH I 52 30 A 5 A 368 1 — o i 28
FHIA R, B B0 B 1k 704 4k S 9 78 43 T S
] 4 B D RE™ e 2B TR VR ) 3
PEJ5T DL R AR T e vk i REPE R aT SR SR 7T
RVEST . ARG ARAS R B4 2 oy AR A
BLIE AR S AR A L2 AH 8 41 KL AR & 28 AH A
R o i R A LK) — MR AR AL 1) A
HIE 7R T AE R AT ) & T R R R A 0 AH AR A
EBle BFFRN ¥ S HRAHZM R T & P8R )
FEL - 2% PRI R A L, A5 B A B T

SR BORR 2 N T AR A R DL
I T RE MR B A, U 0 a5 ORI 2
T AR A T I — Fh 5 AR T R Rk X b
BE— R R, IF B R A, S A E



8 %

WSS IR GADRHE B T B e R A

@GRl 2021,54(12)

RESH T AE 7 IR TT A AN BICER IO A 2 18] 1) 42 i M T %
AL 33, I BE RS B B R R M AL KIER . 2
W T2 HEOR GG a2 MR
FNEAG AR BB T AR AR AN T 1 2D
T IR 7 1) R S e e ST AT AR
% e il A E 1A < R B AR A S5 R T AT AR
J7 T

5 HiLSRE

I G IR R d A0 28 o S5 A B R 4P
RO K T S A RS S I MR ) L
a4 G B RN = O AT R B R E AR .
FEL ) R A 1 B e R e R e R DA
T B K R R 5 1) AR AV A s 2 45 4 3 T T Ak
RUAE AN vy Tl 3 5 E AL S TN AR B ) 3 b R T
S R AT, [ A AR S A2 S U WF T 08 v
Ja T HA RS E 5. fln, L BB 7T AR 8%
H BT I GM R RN, 0 AR &
PR R R F R T TR D 5 B R A R A
AEVERE A5 22 b, BExT G IV G RDRL S 83 1F 2 AT
RIRPEREA . NG IERE LA M 7
BB AR AT TR N SR AE I WU BT AN BT
B B 7r 725 SR RE R ROF 5 i 1 3%
T SE PR AL B ST SR IBRAL I L O A B AT B e T i
P IR AN L SN X B IR G AR, BLSEEL
HL g L R i B T A s B e AR A
PRI T JEE B 75 170 K S o

S 3K :

(1] ERRE A, 5 22 W AR . H 7 25 R B R 1 AR R R R 7).
of [ AL TR 4 9R,2014,34(29):5149-5161.

[2] Bl BRI 2R BRALEE IGBT i )y LT 33 1 ) 2 A 4 0T e 250k
[J]. WiVTHL /7,2019,38(10):26-33.

[3] XU, i 3 s TRk 22 SIC FL g LT 2 IF T BUIR B it
[9]. 2 SR B 14,2017,42(10):744-753.

[4] JILLEK W, 4 % M2, 5k &, 55 . Bl v i b pey ot 22
(b7, B LB 45 E,2005(7):9-14,17.

[5] ® %% .FR-4 4 4 AR A= 7 45 AR 9 8 [J]. 78 4 bR B 7R, 2011(1):
30-36.

[6] A KIF) . PCB HE AR K4 F T L M0 S8 i 2 i 430 ], o] el it
5 15.,2009(4):17-21,31.

(7] SKFESC X LK IS PCB FEAUR R (1 9PN BF 78 (—). 78 AR % R,
2009(1):23-25.

[8] FkFESC % JLIKZE PCB EMUM R PPN BIF 58( ). 7 4R % R,
2009(2):20-25.

[9] ZEort, BRRERS WhTLue, % T 48 SR 0 i S AL A T B

HLALE A ok

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]
[28]

[29]

[30]

[31]

[32]

JEE (R 1 [J]. 2544 6F,2014,47(6):46-49.
U 7R AL VO A S I R TR (T o e R AR G
Jo& B _E AL [J]. B HL S EL,2011(4):9-16.
BUR A . B HE AR T 32 58 K% PCB Mk R R IR BR S [T, B v
445 E.,2011(2):6-11.
VU, 5 BEAL A% Pt . < Jm S b v S A BE (R T A1) 0. 48
M KL2011,44(2):17-20.
INPURE, 75 BEAL 7 bt < S AR ] v S SR B R T 9 (0], 7
MR 7 H,2010(5):12-16,21.
LR TE] . A SRR AN FR) B 30 1 (9] 78 A AR 55 1R, 2012(1):
8-13.
SEAE [ A7 AR A A b B Bl 1) () [9]. 78 R AR 91,201 7(1):
23-29.
FME, TAYLOR S, 2 L7 [ Py 85 HE AR JiE ¥ AR 55 1] s S 22k
IR B 22 BE 43 BT LA R 6T A SRR Jee 14 Je B [C /365 L i o ] 75 4
WRTTY « BRGNS 28 SO T E d AR T B 2y,
2008.
ZE/N 22 NECWCI3 i SO 78 M AR 3T R e (L) [0, 78 A ¢
1,2014(4):37-44.
A 55 R 3 e TR AN B v A R R RO R B <6 TR R B
BRI R J B 55 43 BT (0], B FL % 15 15,2018,26(3):23-33.
FAE, X S M, A TR AR L ) T B O B e R R A
FUikRR[I]. B H 4R ,2017,51(8):82-85.
TR R A B 8, 55 . T 28 v 3 3 B I AR R 5
PR, 7 o S M RL2016(1):7-11.
LINDEMANN A, STRAUCH G. Properties of direct aluminum
bonded substrates for power semiconductor components[J].
IEEE Transactions on Power Electronics,2007,22(2):384-391.
R . B 10 vH 45 ) 1) 7 51 P R R B ) 4% B F 92 [D]. Ui
R RAE,2016.
X W R TR TiAgCu B A5 B JORH ) 9% S AR B PE RE B 7C
[D]. F§ B TP K 57,2020,
FEIBC R/ e A BE 5 R S B R X g0 8 e T S I 9 9 4
FLWEFUI]. 5% L% 4,2014(S2):51 56.
TR VE RO, ¥, 5 R T o S P BT o E AR
Jta L2 FL ] DA B TR ,2012,35(22):192-194.
TRE SR T Ay L B B 2L P e 3 A WL R T
FL[J]. Bl B B AR A5 1E.,2011(5):58-60.
R . P B R S I BRI [D]. 5 A5 HE ol K 5,2010.
ASHIDA T, OHNISHI M, NAGASE T, et al. Epoxy resin adhe-
sive composition: US5290857A[P].1994-03-01.
CHROBOK N A, MAURICE S A, SHAN-NING W S. Low tem-
perature curable epoxy resin adhesive compositions with long
storage stability: US54469366A[P].1968-06-01.
5 A% 5, A% i IR S e 4 v TS E AT DL B R T2
V5 O] BT L 2R ,2015,36(1):51-54.
DING HY, XIA C L, WANG J F, et al. Inherently flame-retar-
dant flexible bio-based polyurethane sealant with phosphorus
and nitrogen-containing polyurethane prepolymer[J]. Journal of
materials science,2016,51(10):5008-5018.
MADAIJ E J. Two part polyurethane sealant composition with



MR 2021,54(12)

& RS FIGEGRTRHE ) TR R B R 9

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

low modulus and good paintability: US20040198900A1[P].
2004-10-07.

KN . HL 77 H T A A LR S o % S A BB FE[D].
AEHCAE BB K 22,2020.

1JI M, KIUCHI Y. Self-extinguishing epoxy molding compound
with no flame retarging additives for electronic components[J].
Journal of Materials Science: Materials in Electronics, 2001, 12
(12):715-723.

FE N 2R 5B, R R, A S 00 R SRR S R A e e s
G AT S TET]. S AR N F,2005(12):44-47.

WRIE . 3R E R BRLEMC) I BT AR RE D). L7 ol % FH 5%,
2010(2):43-49.

Pz PR HL T S R A 6 S PR REBIE FE[D]. I ARV R R
EEL TR A#,2013.

Ploe 5,5k 2 2, BRI IR EW IR BT d R v i) N RO R
J5 1 [T]. s e AR 544 8,2003,22(2):36-37.

TR R A ERER A I R KRR B (0], I AR R B
2006,6(8):6-9.

e 7 S B AR R SR TR R O ) 4% 5 SRR 0T S (D], P At
P UL TR 27,2013,

[41]

[42]

[43]

[44]

[45]

[46]

[47]

KB S A ST AR ) £ R S A REBE JE[D]. 7 1
T BRI E,2019.

LIU H, LIUH Q, LIN Z Y, et al. AIN/Ga-based liquid metal/PD-
MS ternary thermal grease for heat dissipation in electronic devic-
es[J]. Rare Metal Materials and Engineering, 2018, 47(9): 2668-
2674.

JH SCHE 5 B AR AR R, A L ABORE S WE T (0], MR 4
2005,19(5):26-29.

OLLILA T. Navigating the maze of thermal interface materials
[J]. Electronic Products,Supplement,1999:14-18.

AHMED T, BHOURI M, GROULX D, et al. Passive thermal
management of tablet PCs using phase change materials: Contin-
uous operation[J]. International Journal of Thermal Sciences,
2018,134:101-115.

KIBRIA M A, ANISUR M R, MAHFUZ M H, et al. A review
on thermophysical properties of nanoparticle dispersed phase
change materials[J]. Energy Conversion and Management,2015,
95:69-89.

AR AR R A A SRR IR E T R (0], AR BR A A,
2010(5):17-21.



