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Fracture Toughness Measurement of the Semiconductor Encapsulant EMC.
and It's Application to Package

2, Age”, me R

(Kyung-Soeb Kim, Young-Eui Shin, Eui-Goo Chang)
Abstract

The micro crack was occurred where the stress was concentrated by the thermal stress which
was induced during the cooling period after molding process or by the various reliability tests. In
order to estimate the possibility of development from inside micro crack to outside fracture, the
fracture toughness of EMC should be measured under the various applicable condition. But study
was conducted very rarely for the above area.

In order to provide a way to decide the fracture resistance of EMC (Epoxy Molding Compound) of
plastic package which is produced by using transfer molding method, measuring fracture is studied.
The specimens were made with various EMC material. The diverse combination of test conditions,
such as different temperature, temperature /humidity conditions, different filler shapes, and post cure
treatment, were tried to examine the effects of environmental condition on the fracture toughness.
This study proposed a way which could improve the reliability of LOC(Lead On Chip) type package
by comparing the measured Jic of EMC and the calculated J-integral value from FEM(Finite Element
Method). The measured Kic value of EMC above glass transition temperature dropped sharply as the
temperature increased. The Kic was observed to be higher before the post cure treatment than after
the post cure treatment. The change of Jic was not significant by time change. J-integral was
calculated to have maximum value when the angle of the direction of fracture at the lead tip was 0
degree in SOJ package and -30 degree in TSOP package.

The results FEM simulation were well agreed with the results of measurement within 5%
tolerance. The package crack was proved to be affected more by the structure than by the
composing material of package. The structure and the composing material are the variables to reduce
the package crack.
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Fig. 1. Compact tension specimen configuration.
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Fig. 2. Kic Testing system.
223 EMXF
A3} AHE® EMCE 4ol type AT
EOCN(Epoxy Ortho Cresol Novolac), type BE X
Biphenyl, type C¥ poly function, type D¥E
EOCNA ot} 7} typed EMC A 3kel] 9lolA] type
A, DE ERAFEolH, Type Bt ¥ Ha Mol o Type ©

221



p - |

W Type A D

a8 3 240 WE EMCY tlolaz 72
Fig. 3. EMC micro structure according to the
composition.
3. 48 da U it
48 43 JL P-UMEE 3. 49 Yehyg
a, 0] 2A2RE FHAHAE 4 (2) ez F

Ko 5l * Kol W @

Ra/W)=

(2+a/W)0.886+4.64(a/ W) —13.32(a/ W)+

(1-(a/ W))¥

4.72(a/ W)3—5.6(a/ W)Y

3

71X, Po= HH8lE(KN), B= A¥H 7 (cm),

W= A &H Zol(cm), a= FLEZ)(cn) o]T},

3.1, m@E ol M R

311 2= Wsto] mE majelMx

Zzke]l Lme A Al K e =Hsqc)
S AH8® ANgH A= EMC wEEdz
S5/4ein, o] AEL HTEFo T A2 A= o
¥, 50 YERAY. 219, 58 BW 85T ~230C 9
25 H9A type A9} type B EMCE H]&3
Kic g€ Holv, & EMCE #a Hoj2x o
FAM A3 K 7 Rolge & £ gtk a9
Y 25T ~155C(Tegk olahell & Kic g9 ¥sst
A9 glow, 155T ol4e nLo)y FZH3 o}
Aok wetd 27t 518w 28 maE 7As)

l‘

N

DREA BARAY B d4A 34 R—PAA, A9, BT

’\T: .

Finkg

100-

75..

50..

{

5+

N // Linm

0.0 s 1s 45 20 25
a8 4 AFEFI wWee #A
Fig. 4. Relation between tensile load and

displacement.
3
--+--TYPE A

25— —o—TYPE B
S S
H
£ LS

o 1
S

0.5

155
Temperature ()

Q8 5 2EWSt TE Kic

Fig. 5. Kic according to the temperature change.

85 230

7t Az A BES "olAM 7)A
2) A7} AeE 3, Kie g GA] Fopn®,

T e
3 24

312 +8 BE&Yl e wyelyx

FEESZN WE K #Y ¥3g FAHs
A5t 4 7} test ZHEE AFHY FEEF
FHS A YE FAHINRY = B 29 A ¥
o W& EMCY % &% &3 234 Jehy
Axn I¥. 6l FERESTFN U4E Ke & 53
3 Aol

FEREH(@=48 F AFEHFA(@ - Pre-
bake F A8 FAl(g) CY



I

® 2. EMCe &4 A8 2%
Table 2. Moisture absorption test results of

EMC.

Condition Quantity of Moisture Absorption (g)
(85T /85%) Type A Type B Type C
After Pre—bake 286720 28.8910 27.7610
24 Hr 236880 28.9060 27.7982
48 Hr 286927 289103 273107
72 Hr 28.6981 289154 27.8206
96 Hr 28.7020 2391838 27.8276
168 Hr 28.7102 28.9268 27.8406
Increment Quantty A 00382 A 00358 & 0.079%
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Fig. 6. Kic according to the quantity of moisture
absorption.
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