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A Study on the Detection of Interfacial Defect to Boundary Surface in
Semiconductor Package by Ultrasonic Signal Processing
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Abstract Recently, it is gradually raised necessity that thickness of thin film is measured accuracy and managed in
industrial circles and medical world. Ultrasonic signal processing method is likely to become a very powerful method
for NDE method of detection of microdefects and thickness measurement of thin film below the limit of ultrasonic
distance resolution in the opaque materials, provides useful information that cannot be obtained by a conventional
measuring system. In the present research, considering a thin film below the limit of ultrasonic distance resolution
sandwiched between three substances as acoustical analysis model, demonstrated the usefulness of ultrasonic signal
processing technique using information of ultrasonic frequency for NDE of measurements of thin film thickness.
Accordingly, for the detection of delamination between the junction condition of boundary microdefect of thin film

sandwiched between three substances the results from digital image processing.
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The sort of inspectable badness

Fig. 1
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Fig. 2 Delamination (phase inversion)

2.2. Popcorn @

AL tholo) Wl F2oz X d g,
Fig. 3€ B-scan3’d22A tielf=(die pad) 7+
] BEoA TEo] Ao Y-S & 5 Ut

Fig. 3 Popcorn crack (B-scan image)
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Fig. 4 Die tilt (B-scan image)
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2.4. clo| M=% 7|Z(Die Attach Voids)
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Fig. 5 Die attach voids
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3. S.A.T. System 74
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Fig. 6 The schematic diagram of S.A. T system
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Fig. 7 Data gate setup (T-scan)
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(a) peak amplitude
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(b) phase inversion

(d) A-scan 2

Fig. 8 T-Scan image (uBGA)
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Fig. 9 3D full view (BGA)
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Fig. 10 Package crack 3D area view

5.1. cl{¥(Dither Method)
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Error Revision

Fig. 11

Flowchart of program
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F2E317] A% dAN =M desir] T8 Qv 7kl
o EHdelld §AE FE3) Ak 7Hg gl A
T 3lE Wl 3H32 A Aelshke Relr(8).

Input Image Stgnal Binary Display

[L{O Y]

compare unit

Threshold Tx.,\-

1 bit pixel

Fig. 12 The principles of the binary dither
method

5.6. B ME(group select)
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(a) vertical mask

(b) horizontal mask

black pixel [ ] white pixel

Fig. 13 Mask for diagram recognition
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Level increase bright/contrast 50%
P S S 3 © 4
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Fig. 14 A practice applied to non-grouping
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I
&
¥
i

st

1

i

Fig. 16 A practice applied to grouping
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o2 At

Fig. 182 33z miNdLE 243t QA=
AR E == g9 2519 W (scanning
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(contrast)E B T Z 7ol AE AIRE 24

o040 I 25%0/5}
oS 25% - 50%
oo 5% ok
éoozs-
g
w 0020
g
S5 0015
T
£ 0004
0.005 4
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Fig. 16 Error ratio (bright)
0004 | mm 25% 015t
00w - 50%
R 50% - 75%
E om0 75% 0l &
5
T oos
2
& 00204
:_éa
8 o5 4
3 ooto
&
0.005 4
0.000 4

Degree (Contrast)

Fig. 17 Error ratio (contrast)

Fig. 18 Image processing parameter select

T % JES AY g SeAS NS S
Wan delge 16948 23 ¥kn, 169AS
AR S5 § ARG LAY, dege ke
&%+ 99

Fig. 18, Fig. 19, Fig. 202 2% &8 A&7}
£ Tz o gd, Fig 18dAME "5,
Fig. 19dMe 27 &3S AY3ixs 393,
Fig. 202 3% 273 E o) =5 o).

Fig. 19 Output display select

Fig. 20 Final output display
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