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ABSTRACT

Vehicles to realize low emission, safety driving and comfortable compartments are
increasingly required. For environment, the market of hybrid vehicles is expanding
contributing to reducing CO, emission and fuel consumption. To materialize more
safety vehicles, the future active safety system is being developed. Systems for next
generation vehicles are electrically-powered and electronically-controlled, so the
system require many electronics such as sensing devices, electronically control
components, a inverter and control units. Those electronically components should be
not only small, lightweight and low cost but also highly reliable. The higher power
density of the component due to smaller packaging are required technologies of high
heat dissipation and heat resistance. We place expectations on materials technology,
especially organic materials as a break-through technology for automotive electronics.
Novel materials and approaches for automotive electronics are presented.
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Table 1 Materials Needs for Car Electronic Packaging

Social Vehicle Component | Materials
Needs System | Requirement needs
. Electric . High thermat || High'The
E::g::" powertrain :'eg;i';;f‘?m' stability and |[/Col
(HEV, EV) conductivity |
Drive High thermal
control and Low Thermal
Safety System vibration Expansion
X by Wire |resistant
Telematics | packaging . |HGNLOW | (FalymerCoranics
Comfort | ¢ vertainm | (Embedded | dielectric Nanocomposits .
i materials
ent passive)
—72— 2007



3. REREMMIZH IF=-HH=—

RERBBEOEFHBIIBIIMB=— 2R UCELDTRT, 7. RELSEH T,
AARLBED LTS HEV R, ECU DREEX K T, GEGEOM B =—ZXBRE,
¥z, B2 T, x-by-wire 2 F.LETAEBHBEOLE T, Bk, BRE T TORBERE
iz BRI L URBMEROM Bl =— X3 K&V, REZF TIX, FES —2ar P AT ART L
VTAVATEEEREOERBEL, Iy W FREOZHFETEERNICHBRICHEITT
FEEHEME~O =253,

INBEDOMF=— R T 2BRFE 2R OLBAL TN
(1) MAEE LI

BFHEEEETIIALEMTESE. BEECEBENCIVELREZEL, BVERELOEH
B THERRICE D, BIEEE LR EWE, RO M Eici, ﬁtﬂaﬁm% VI AT
Wy DELEMRZDIERER THD, K6ITEH ILRTHE TORAZROELEETRT, #
BEICECIELERIEE EICLY 1/10 BEIERL., BEF A7V TOEREFMOE+F
BEMLIND, T, IBENCKHL TH 550G UL OB WIHER2E T2, Zho2E 3 g T
E bz ECU L, (BB ED =R U BHIEE S B CIThN TWa, ZOMBHI=ARF
BIE FICBREROBEVWVIVAL T2 BE EICREL BB R LR AHETHD (K
7)[21.

':3 Non-molded
g 10°F / Molded
&% { { Solder jointed Epoxy Molding Compounds
L resister CTE: 8ppm/°C
s ~a25 % “wg.26% ! T W) pum—
% 100 > W =NV
N & -_‘,.:i ~~~~~~~ L; MMMMMMMMMMM
E Solder Strain® Sl Sl v "Components
= {by Finite Element g C mics Substrate
. Anal{msx | ' | : Resin Moided ECU erd
101 102 108 104 100 10 Fig. 7 Resin Molded ECU

Number of cycles

Fig. 6 Reliability of Solder Joints of Resister

(2) =ARFL— Va7 VyRiE

BLAREAR T LB AE D@ BVL  ARBMZRILE B T, LU= AT Dy R B ORES S
ITONTNB[3], 2o EHE, Va0 F /4 —F — DKL FIZ L) =RF U O B O
EBEZRRTHILICID, VTREBIRED LR LEREREERIBOTHS (KX8), K 9

CHEMERDOBL O, BFRGROBERFELT T, 1ERMICH A~ B TORERIE
L., BEREBE 2o TWBIEDR DD, ZOFMELLICEREREZRELFEZ LLBL
TRERER2 (TR T, MBS B ROWMBWEL BV FRS IIEE DM BEZ A L, 2> O#

—73— | 2007



i Reaction site

1-3nm

gl

{.ﬁ
Sol-gel feaction
Epoxy-silicon Oligomer

EORNCR O
2B W N,
LY g

O~£~’w} ool
W (%]

-

Epoxfresin Covalent bond
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Table 2 General Properties of Laminate
Property Condition :Hybridlam. Epoxy (FR-5)
Elastic modulus {GPa) 25:g 23
Grass transition 260
temperature (C) DMA - ; 206
Thermal expansion 50.100°C -2 43 M
coefficient (ppm/K) 200-250°C 300
Peel strength (KkN/m) 25°C 14
Dielectric constant 1MHz 4.8
Dissipation factor 1MHz 0.02
Water absorption (W%) PCT-3hr - 0.6
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Table 3 Dielectric and general properties of substrate

Property ch-BTQ.'?Ovol% i
Thickness - S BT m
Peel strength A o o7kNm
Dielectric constant 1 MHz L
tan & 1 MHz 00
Specific Capacitance 1 MHz F“'a'np/'c,'ﬁ? :
Break down V = : :vi,‘ZODV, :
Leak current at10v <10 Wpem?
Solder fioat 260 C s 3005
Electrical migration RH85%/85 °C /35V. © > 800 hrs
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