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

APy, Ngel, B

(Kyung-Soeb Kim, Young-Eui Shin, Eu~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 1LOC(Lead On Chip! type package
by comparing the measured Jic of EMC and the calcuiated |-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.



221. M8 3=
EMC 9¥ 99 %24 2K #H4g gtzo
53 2o
1) EMCH type A(EOCN epoxy), type B
(biphenyl epoxy), type C(poly function

epoxy), type D(EOCN epoxy)
2) £x9 1 25T, 87T, 155T, 230C
3) LE/F5W 1 85°T/85% 24A13F, 96A17H, 1684]
s
4) 22 AT, 6M7E - AE A A8%
5) H3 e E/43)E 70307 /7).
100/0(78/2%)

222 Ay x|

AE A+ UTMEZWICK model 1425)8 *1g
P, 25 W3lo] e dge &5 =1 Y
’:‘}3}"4 ZAAT T8 - F5E =y

T e Ee] "ad N7 59 BB (soak) S
-Q‘E%Btﬂ"ﬂ Yol Z2Asgot 19, 20=
Kic 48 AMlz"d #4558 ey

AHA 71AA 85 % % (loading speed)= 10um
I, FEEEZ e FHgs Yoz o4
AHEE BE ANEHEE 125T, 24A7F pre
bakeE AMNT ¥ HPsrch w3 Y 240
DA AR AzE AFAAY Ahe 74 7ho]
o, o] Z1Et T E ANHH FS Lo w
Kic 4t #ol= gldz 7t" st gk

CHAMBER "
WGA0EL [ / ‘for-"’ﬂﬂ - !

ol
-

rﬁl-}iﬁ!im
f
. w

/min®}
2o

; [ e——]

a8 2 K A8 Alad
Fig. 2. Kic Testing system.

223 24

ddel Al8¥ EMCEe 450tk type A:
EOCN(Epoxy Ortho Cresol Novolac), type B
Biphenyl, type C% poly function, type D+

EOCNA eIt 7} type EMC A&l Qo)A type

S fejaol

A, DE BEB4F &0l Type B: 2

A1 AA2 8302 Vol 10, No. 6, July, 1997,

‘;(Tg% type C& ¥2 T, 3 #7]2 38 &
D‘r T3 type A, DA type DE type AdlA
= AuAdee PN Beit dgel Argd
7t EMC9 24: l% ®. 1o JebRE, 29 3

2+ EMCS FAdel digk SEM Abzlg vehy

P

-

|
R

iE;Q_J;mF_JO

* 1. A5 &4
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Table 2. Moisture absorption test results of
EMC.
Condition | Quantity of Moisture Absorption (g)
(85T/85%) Type A Type B Type C
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72 Hr 28,6981 289154 | 278206
% Hr 28.7020 289188 | 27877
168 Hr 28.7102 89268 | 27.8406
Increment Quantity 200382 | A 0038 | A 0076
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Fig. 6. Kic according to the quantity of moisture

absorption.
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