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Development of 3D visual inspection system for FC-CSP bump
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Fig. 1 Graph for intensity value
To(x, y) = IB(x, y) + 14(x, y) cos(§)
Ii(x,y) = IB(x, y)+ 14(x, y) cos(¢+ 7 / 2)
I2(x,y) = 1B(x, y)+ L4(x, y) cos(¢ + )

I3(x, y) = IB(x, y) + La(x, y) cos(¢ + 37 / 2) (A-1)
To(x, )= 12(x, y) = 214(x, y) cos(¢)
In(x, y)—14(x, y) = 21a(x, y) cos(¢p + 7 / 2) (*1-2)
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N(x,y)~15(x,y) _ sin(@)

Lo(x,»)~15(x,y)  cos(@) (4-3)
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Fig. 2 (A)Projection system  (B)Lens simulation

Fig. 3 Optics system
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Table 1 Repeat test(W : the number of times, H : bucket phase)

H\W 1 2 3 4 5 6 7 8 9 10

1 23 (24|24 |24 (24|23 |24(24|24|24

2 42 |42 |41 |42 |42 |41 |43 |43 |42 |42

3 56 |56 |54 |55|55|55]|56|56]|55]|55

4 67167 |68 |68|67|67]|68]|68]|67] 6.6

5 79 1791781797979 |80 (|80]|79]|79
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Fig. 5 (A) Saturated area of each bucketed image (B) Overlapped
Area of each saturated region

4. 2E

2 =7 bump SAHS $38F 33

Q5 ozl

94 ol

F 3 4
Ashizr g0l
o]t sl
A AERE

FAES Het

S skl shAR 3.3 dol A
gk EAZE AATE ©]= bump
fristel 9 ALFA A AR
I8

9

=

. 9l bump YA EolE S

fgie webd 24
ool e &
ahe A 419

27|

AT FA AL ololElotelot FAaAVIFH Y] HAIR]
‘FC CSP & 2D & 3D 7A7] /b o] dAn] RYgoz o] F

B

R

ol B0, ool AL =ik,
Angs

LA, “Sgdol W ol 8% ¢ =X FHel 3 A9

A% A, Ao st AAREES] =, 2003,

2. GA, “A4He]l WEe ©]&F Inplanc PholAE

sobd] WA B A7, AHAS LD A

=, 1999.

3. Y.Sato, HK. Itagama and H.futita, "Shape measurement of
curved object using multiple slit-ray projection”, IEEE tans. on
Pat.Anal. and Mecha. intel. Vol. PAMI-4, 641-646, 1982.

4. S.W.Kim, "Technological Trends for Precision Optical
Metrology", Journal of the Korean Society of Precision
Engineering Vol. 17,2001.

5. 48 F, T A4S FF SAEAA AR F
ek A ¢, AEuistal AARSEY] =7, 2002

6. AMEA, “3 AW SAHAAY wEL FAS Y3
dugE AT, AEuista AAREEe] =7, 2007.

7. _C,)_;GEH “_?4)\1‘724 o] Oﬂ/\]_/ﬂ Uo]_aﬂg 751%-8]— 3 i}%
P54 A" 1Ay, ey ed AALSE =i, 1997





