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Abstract In the manufacturing process of the LQFP/TQFP (Low-profile Quad Flat Package/Thin Quad Flat Package),
the requirement of a 3 dimensional inspection is increasing rapidly and a 3D inspection of the shape of a chip has
become an important report of quality control. This study developed a 3 dimensional measurement system based on
PMP (Phase Measuring Profilometry) for an inspection of the LQFP/TQFP chip and image processing algorithms. The
defects of the LQFP/TQFP chip were classified according to the dimensions. The 2 dimensional optical system was
designed by the dorm illumination to achieve constant light distribution, In the 3 dimensional optical system, PZT
was used for moving 90 degree in phase. The problem of 2 ambiguity was solved from the measured moir? pattern
using the ambiguity elimination algorithm that finds the point of ambiguity and refines the phase value. The proposed
3D measurement system was evaluated experimentally.

Keywords : LQFP/TQFP(Low-profile Quad Flat Package/Thin Quad Flat Package), Automatic Optical Inspection,
Moire, 3D Inspection, Machine Vision
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Fig. 1. Image of 2D defection examples.

(a)PKG Chipout/Incomplete Fill (b) Bubble/blister/ pkg void
(c) Pitted Surface (d) Mold Flash
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3D Defects

Specifications

Metal burrs (X,Y,Z)

>76.2 pm

Melted land lead

> 5 % of land lead area

Land sawing depth

203.2 ym +/- 50.8 ym

Saw Missing Align

> 254 pm offset

Scratches

> 5 % of exposed base metal of
land lead or ePad

Foreign material/ Contamination

Land lead : > 127um
Pad : >5% of total ePad area,
saw line : any

Plating short

Any

Plating coverage

< 90 % on pad, or
<95 % on land lead

Incomplete Land sawing

Any units not fully isolated

Land lead position tolerance

> 15%

Corner Round Size

< 30 uym
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Fig. 4. 2D illumination Simulation and result
(a) Simulation model (b) illumination distribution
(c) 2d image of TQFP
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Fig. 6. Image of Phase shifting Projection Moire
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Table 3. Result of Repeatability Test

0 0.182751 2.5986
50 0.912975 48.18618
100 0.817933 99.86539
150 0.614982 150.9749
200 0.702587 204.4079
250 1.043784 254.0269
300 0.743687 302.4105
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Fig. 18. 3D measurement accuracy test of LQFT

(a)result of 3D measurement

(b) result of A section measurement
(c) result of A section measurement
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