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ABSTRACT

The purpose of this research is to verify the feasibility of Plastic Ball Grid Array
(PBGA), one of the most popular chip packaging types for commercial electronics, under
strong random vibration occurred in satellite during launch. Experiment were performed by
preparing daisy chained PCB specimen, where large size PBGA were surface mounted, and
the PCB was fixed to an aluminum frame which is commonly used to install the electronics
parts to satellite. Then the entire sample was fixed to vibration tester. The random
vibration power spectrum density employed in the tests were composed of two steps, the
acceptance level of 227 Grms, and qualification level of 32.1 Grms with given period of
time. The test results showed no solder cracks, which provided the strong structural
integrity and feasibility evidences of the PBGA packaging to aerospace electronics.
Numerical analyses were also performed to calculate the solder stresses and analyze their
development mechanism.
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Fig. 1. PCB sample configuration with type
1 and type 2 chips installed to the
aluminum frame by bolts, and the
chips locations
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Fig. 2. The PCB sample installations on the
vibration tester with the aluminum jig



46 & B 10 5% 2018. 10. AFAG dgxlEolAe PBGA 3714 A4 879
1 . 5 -
—o— Pl
P2
—@—P3
—&—P4
______________________________ _ \\ N CNETIEPE SN P SV ISR
I vﬂﬂﬂwm,)/(?- X \ st -
/ N E 0900689/ o g g g —

N (@)

Zo o = 4t J

= S 2 A e e

/7 Q
4
i 35 [oooooe S e e e S
------- Acceptance level il R
— Qualification level
10 100 1000 0 50 100 150 200
Frequency (Hz) Time (sec.)

F|g 3. Power spectrum density for the F|g 4. Measurements of the PBGA solder
acceptance level and qualification resistance from the 7 PBGA chips
level [14] of the sample during the qualifi-

cation level random vibration

e #Asss A FErFsd 44 A 100
ZEQ QISFToR vyed dwrde= pPSD | [— Target | 244Hz
s VEew AFFEE FAFEY 3 dB(OF 2 o |TTde [ .
)& e gtk il

o] AN FIFTE 2817, 18 < N1 f\u\ [
TEES 3R AEH R Thehe Aew 9 % TNt
3 77y 227 Grms¥ 321 GrmsE A& 01 L
Fig. 32 o] & #We] power spectrum density ﬁ/dwamr”M“
(PSD)E 29 Heolhg, & AF Fole & 001 [
gAe) Qo] Hde] ADHAEIE B35}
A8 R Ao g AAE RAen w i ‘
@ PCBE $U% 71578 waste 4Y F L
PCBe] 71%¢ Z4start |

Fig. 5. Measurements by the accelerometers

ol == ]}\1

Figure 5+ 949 & 3tolA AMEY 57
g FAety] 98 F48" A9 PCBY 7+
Azeltt, PCB A&se A8 gt AAE
PCB el $1AstATh o] 48L& fsiA +
dggede amw FuokE AAge 01
g/Hz2 Aagdeh. 2 wpel o] A1
=A% PSDE AAE PSD Z 23U (Target) S
Z mzEs Aoz et 1831 PCBe 7f

on the PCB and the installation
during the qualification level ran
vibration

& Al A AEE AME 9~

peak®]

Fes HoFe

PCB] Ade e o = g
om 1 Fo] EAROR e RAFS ul
2 peakel VERFE S % 5 Ao

BAe] ZAH Ak o
A%
A AR af AF

. sf 4

L

% 1y 2

jig
dom

107119
peak

]
Fup47E oF 244 Hz=A

of AelM w7 Ao F el PCB

o AEAEH 2ol w

el 2%

a4

o] Fa =} Fig. 6 ABAQUS (v. 62008



880

A 19% A 7 0

Fig. 6. Full finite element modeling of the
PCB and the frame
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Table 1. Comparison of the measured and
calculated natural frequencies and
their natural modes of the sample
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