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(The Development of 2-Dimensional Inspection Algorithm using Camera for BGA device)
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Abstract

In this paper, we proposed the 2-dimensional inspection algorithm for micro-BGA(Ball Grid Array) device using a
vision system. The proposed method uses the subpixel algorithm for high precision. The proposed algorithm preferentially
extracts the package area of device in the input image. After the extraction of package area, each ball areas are extracted
by ball search window method. The parameters for inspection are calculated for the extracted ball area. In the simulation

results, we have the average error within 17;m
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Fig. 1. The image of extracted package
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Fig. 2. The result image of labeling in the
package area
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Fig. 3. The extracted result image for
connectivity of ball
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Fig. 5. Searching window for area of ball

B8 ¥ 998 2R 2o AP WP FF
st 29 27] HE7 TG AAelN THA HE
£ 7MA3 2 Aol eja) AAle 2018 7R 4
sick,

2.5 FOV calbration

AAZ A FOVE Ta7)e oldt walA
FOV calibrationS &34 Bt} A3 FOVE 3o}
28 &Y 4 Utk

S

adg 6. ¥y i.!v'i]!ﬂé—a °1%*& FOV
calibration

Fig. 6. FOV
vernier calipers

calibration using

a9 6ollMe} o] JAe A5
HolZE s 2 ¥ G4S BHRA
a9 ezt 2718 FEA Hln wuA
FOV7} |t}

E=)

A}

=

9,]

)
O & o2

g

En

oZ

g

S oW E

&

JN

F
AR T el = < NS piel ()



A (Dol o3 " F A=E F3hd 0.0104mm7t
"ok 2% 5904 Biue] s Alojo] A=(ZA
F)E 64g A0 F & Alole] AFAF)E 245
Aol Ztzte] AA AZE FIY, 10025%6mm,
258mm 7} gt o] g3} e e] HAl gt vl
@3 BE 227} Sum~Bum7t Bk Bivol Ay
2 ARE olgsd 3 B4 7 Agg Ted vh
7} 2}

10 / 964 = 0.01037 [mmy/pixel]

AL PCB F & Alol9] Ao <3 & 4 23

Ade o 2ok
254 / 245 = 001036 [mm/pixel]

g Fol7] A8l 7 e HFEE FHed
0.010365mm 7} @t} o] g& ol&stel wuof g
H2el AAE PCB 949 FOVE calibrationdled %
gule] AdE Axtetd, et 28 g Zeth

%4 x 0010365 = 9.99186mm
245 x 0.010365 = 2.53942mm

A g3 vjms) 2H 2217} 058um~7.14um=

Z0jE AL AT & Qltk X B4 7tR
Zololl Wit FOV calibrationo|x, #& Hyle=
e Mz Hojo] uigt & A T A
0.0104098mmE 7 4= Utk

26 BGA Zg 54

2D AAEA AE 7Fsd BGA ZE2 ball pitch,
ball position, ball diameter(width), ball quality, board
size, missing ball ©]&Al 67} &=o] glc} ZHzte}
A Ui Lolet HE wbyPE 7iers] A9std
tha 2l

7L Ball pitch

a3 72 BE Aloly A didt ik JEpd
o F&d 29 AH9 FAE g ol &3, sty
7 1 olx% EE AA HX g A5 i 2
s w3

9 7. Ball pitch
Fig. 7. Ball pitch

L+, Ball position

a9 82 B9 offsetS YERHTE Eo] glojol &
AAoA "ot HEE FA3 2345 HEIh
F2d B9 A4 FX #E /X H7IA 49 F
& FAANA Dol a3 HNA 7 HE go=
e d7)49 Atdel A AN HA7 g s}
of Fgrt ofE St 99| ball pitche} wtcie] A4t

< o] &3 Hed, WA H7jA| ARk E Ate]d
A7k 08mmZ HolJYrtd oA Aatd PA F
AA Azl 0010365mmE YAl HE gAgelAe] A
7t Heg o T7g ] dvt. 9% X9 ¥}t
(300, 200)o1et 3t A WA B X 712 A=t
7794 "olA (377, 277) o] "tk o] #H AA o
B e 29 FH #E viustd AFE A

EO]'}“ E‘\— 740]5}‘
X offset

3

1 | Y offset

33 8. Ball position
Fig. 8. Ball position

Cl. Ball diameter

a3 9= £ width®} heightE Yehdoh £ 499
A e AR 2HE T 2 AT FAHE G
218 Fka A (DM ol gt Faid 78 &
Atk vlATA R 7R A vaste ZAgE A
Edia=y

w

9 9. Ball diameter
Fig. 9. Ball diameter

ct. Ball quality
Iy 10320 FE2H B J9dM AREn e
Ao A +5 & 1 -4’}1]_‘5_(0/)& A48 HE

g,

_440_



19 10. Ball quality
Fig. 10. Ball quality
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Fig. 16. Result image for extracted ball defects
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