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3D Accuracy Enhancement of BGA Shiny Round Ball Using Optical Triangulation
Method
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The further development of information, communication and digital media technologies requires
the use of advanced, miniaturized semiconductor chips that operate at a high frequency. Die
bonding and wire bonding methods for semiconductor packaging have been replaced by direct
attachment to the substrate after forming a bump on the chip. However, the height of the bump or
ball is an important factor for defects during assembly. This paper proposes an algorithm to
measure the height of the bumps or balls in semiconductor packaging with greater accuracy. The
performance of the proposed algorithm is experimentally validated. Non-contact 3D
measurements of a shiny round ball is quite difficult, and it is not easy to obtain accurate data.

This paper thus proposes an optical method and technique to improve the measurement
accuracy.

KEYWORDS: Shiny round ball (1¥tA} &2 Z), Die bonding (C+O| &), Wire bonding (2+0|0 &%) Semiconductor
packageing (2t=A I7|d), BGA(E 12E HIF)
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Table 1 Compare features of 3D inspection methods

Inspection method Feature
-Line scan inspection

Lead frame (CSP) ' #:* ‘ Slit beam method -Very fast inspection

-High accuracy
-Area scan inspection
Moire interferometry | -Fast inspection
-High accuracy
-Small area inspection

Lead frame

White light . .
interferometry -Slow inspection
-Very high accuracy
-Area scan inspection
Stereo -Fast inspection
-Low accuracy
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Fig. 8 3D Optical measurement system

Table 2 Specification of optical component

Item Specification Remark
2048 x 1024(2M) ROI partial
Camera
Area scan camera scan
Slit beam lens Telecentric 0.25X
Slit grid 6pum slit grid
[llumination White light Optical fiber
Slit beam width 80um
2D light RGB LED illumination
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Fig. 9 The Result of height measurement(Z Map)

Table 3 Measurement data for BGA round ball

unit: pm
Proposed Conventional
algorithm algorithm
1 151.13 145.76
2 149.26 167.00
3 153.06 162.48
4 152.66 148.28
5 148.18 154.07
6 151.80 166.03
7 151.14 145.43
8 151.07 163.76
9 152.93 164.03
10 148.81 145.00
Standard 174 9.36
deviation
Average 151.00 156.18
oo S A i
150.00 4
140.00
[L30.00 —+— Proposed Algorithm
Ez:z —— Conventional Algorithm
1100.00
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O

Fig. 10 Measurement graph for BGA round ball
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