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bandwidth fcPoP, it can reduce the non-wet risk in Surface
Mount Technology (SMT) processes and guarantee the good
yield performance after SMT. In addition, through the
coplanarity assessment illustrated in Fig. 8, it was found that
all three legs shows good coplanarity less than 90um and good
Cpk values greater than 2.0. It also indicates that the process is
consistently under control with higer Cpk value. For the
purpose of measuring total package height, the cross-sectional
image of this high bandwidth fcPoP was illustrated in Fig. 9,
which indicates the average package height is around 596m
(without stacking top memory). Moreover, through the cross
sectional inspection, it also showed the good Cu pillar bump
and Cu post interconnection joints after assembly processes.

Leg Die thickness Min. Max. Avg. Std. Cpk
1 30 a8 52.9 8.64 2.59
2 65um 33 89 53.3 10.22 218
3 33 90 51.8 7.57 3.00

Coplanarity

Leg3 Each Pair Legl Leg2
Student'st Leg#®
g
0.05

European Microelectronics

Fig. 8. Coplanarity behaviors in a high bandwidth fcPoP with 4L ETS

Total PKG

Interposer | Substrate | Bottom Ball Mold Die Height
Thickness Thickness Height Thickness Thickness | (A+B+C+D)
Average 118.3 1823 145.3 150 65 596
A -
Total PKG o
Height A
I ©J

Fig. 9. Cross-sectional view in high bandwidth fcPoP

I1l. LONG-TERM RELIABILITY TEST ASSESSMENT

In order to validate the package reliability of this high
bandwidth fcPoP with 4L ETS, this package was evaluated in

10-13 September 2017, Warsaw, Poland
www.empc2017.pl

long term reliability tests such as pre-condition of moisture
sensitivity level (MSL3A) as well as unbiased highly
accelerated stress test (WUHAST) of 96 hours (with pre-condition
of MSL3A) and extended to 192 hours, thermal cycling test
condition B (TCB) of 1000 cycles (with pre-condition of
MSL3A) and high temperature storage test (HTST) of 1000
hours. The long-term package reliability results and images of
all three legs based on utilizing Through Scanning Acoustic
Microscopy (T-SAM) inspection after uHAST 192 hours, TCB
1000 cycles and HTST 1000 hours are illustrated in Fig. 10.
From Fig. 10, it is observed that there is no abnormality
observed through T-SAM images. In order to realize the
solderability of Cu post interconnections that connect to bottom
substrate, the cross-sectional images after UHAST 192 hours,
TCB 1000 cycles and HTST 1000 hours that utilized Scanning
Electro Microscopy (SEM) technology were shown in Fig. 11.
From Fig. 11, it is clearly indicated that there is no solder
bridge as well as non-wet phenomena found after the long-term
reliability test. Based on these reliability test result, it not only
shows that the illustrated 4L ETS high bandwidth fcPoP
examined in this study can guarantee low package profile
assembly without any yield loss and solder bridge, but also
meet the reliability criterion. Therefore, it is believed that with
the technology established in this paper for high bandwidth
fcPoP can provide a highly integrated, miniaturized and low
profile 3D packaging solution in semiconductor industry.

Reliability Test Results
Leg# Thifk'ﬁess i HTST HTST
MSL3A | yHAST | uHAST TCB TCB 500hrs | 1000hrs
96hrs 192hrs 500x 1000x
1 0/45 0/45 0/45 0/45 0/45 0/45 0/45
2 B3um 0/45 045 0/45 a/4s5 af4s af4s o745
3 o/45 0/45 0/45 o/45 af4s aj4s o/45

Fig. 10. Long term package reliability result and T-SAM image inspection in a
4L ETS high bandwidth fcPoP

© IMAPS/EMPC 2017 4
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