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Abstract

This paper describes the stacking effect for Ceramic Column Grid Array(CCGA) packages used for satellites.
Reflow Soldering Process suitable for CCGA package with back structure was set as the process development goal
to meet European Cooperation for Space Standardization(ECSS) standard. After analyzing the stacking effect
according to the type of CCGA, it is verified by applying it to the CCGA Reflow Soldering Process. In order to
confirm the validity of the staking effect analyzed in terms of vibration and thermal characteristics, it is verified
through actual specimen production. It analyzes the cause of crack occurrence in the CCGA package and estimates
the crack generation point using previously acquired inspection data.
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Fig. 1. Verification flow of CCGA reflow soldering
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Fig. 2. Verification flow of staking process
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Table 4. Requirements of random vibration test
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Table 5. Staking material characteristics
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Fig. 5. Natural frequency analysis
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Table 8. Microsection results of CCGA1509

olo|Z2=2MM Zo}
AlE /At
o Void(%)
1 g ¥ (100 %) 6.49
Set #1 | 2 | o 3HIFE(100 %) 6.80
(Test 1I-5)
No-Staking | 3 | €& 1100 %) 3.47
4 | Td FAFE100 %) 3.56
5 TE ER1E(36.5 %) 7.60
Set #2 | ¢ | < 3H1P(82.9 %) 11.1
(Test 11-6)
No-Staking | 7 | T< =1H(100 %) 6.04
8 T 1100 %) 12.9

Fig. 10 2°¢°] PCBolA stakings #8314 o4&
CCGA15099] T3k AP oz fFdo] A ®elo)
Table 814 Test 11-59] 13} Test 1-69] 79 ZHAHE
sk ARxlelt

(a) Test II-5_1

(b) Test II-6_7
Fig. 10. Microsection photo of CCGA1509(No staking)

5.2 Ay A1

Corner stakingS %83 CCGA1509 27]i= o] 2
AHA %o, stakings #-88H4] 252 CCGA1509
270 $1 Table 8%} o] w#ho] WAYgt Aojr}. o=
s 2 d 54 el & Fgetes Adsls &
ATk 100 % TEL OiF-E ZA oA HAYg Aoz
& ull, corer staking®] &g ZoZ FTsSIT)

oAl e el 7| &8 X A23 A A6E(2020 12€) /579



AW s

6. 1 &

wgo] BAg AFE o5etr] Yl vlelaz MM
A3 100 % dLhol dFs= @E*(Flg 10(a) Test
I-5_ 1)l tisliA RsAE $ Arpdael E57] Al
A T AAARE 9 FAHFE] ZARITH

6.1 AFT| AY = AAL 21t 8

Fig. 11> €57] 5003] A& 5 w8 ZHAAFAE Test

I-5_1¥ A oltk 100M& v ARl 100 % ¥
Ogo] o]u] H]—/Kg ],o:l___Q

o) /\ 0104]'4_

=

Fig. 11. Photo of crack after thermal cycle test
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