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Development of Panel Alignment Algorithm and Its Application to BGA Lithography
Equipment

OM=1TX
fMS

Sun Joong Ryu"®

1 AYEI| TR T EHE (Advanced Technology Team, Samsung Electro Mechanics Co. LTD.)
X Corresponding author: sjryu70@yahoo.co kr, Tel: 010-4942-1845

Manuscript received: 2009.6.23 / Revised: 2009.9.2 / Accepted: 2009.10.12

Alignment error of the BGA lithography equipment is mainly caused by the dimensional change of
the BGA panel which is generated during the manufacturing processes. To minimize the
alignment error, ‘mark alignment’ algorithm in place of ‘center alignment’ algorithm was proposed
and the optimal solution for the algorithm was derived by simple analytic form. The developed
algorithm distributes evenly the alignment error over the whole panel which was evaluated by the
numerical simulation. Finally, the developed algorithm was implemented to the controller of the
lithography equipment and the alignment error was measured at the fiducial mark location. From
the measurement, it is also concluded that the developed alignment algorithm be effective to
reduce the maximum value of alignment error
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Fig. 1 Alignment Mechanism of Lithography Equipment
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Fig. 5 Contour Plot of Estimated Alignment Error Distribution
Table 1 Comparison of Estimated Alignment Error
Panel No. Alignment Error Center Alignment(pm)  Mark Alignment(uum) Improvement (%)
Ave. 442 23.0 48
Panel 1
Max. 126.2 87.9 30
Ave. 2 1.1 9
Panel 2 ,Ve !
o Max 3.7 32 16
. 1.1
Panel 3 Ave 1
Max 3.5 3.2
4, . 7
Panel 4 Ave 8 1.1 7
Max 11.0 2.9 73
A . . 2
Panel S ve 24.7 6.8 7
Max 56.7 26.5 53
X . . .5
Panel 6 Ave 22.5 22.4 0
Max 714 72.0 -0.7
. . 4.8
Panel 7 Ave 1.1 1.1
Max. 34 3.0 11.2
. . -0.2
Panel 8 Ave 1.1 1.1 0
Max 32 32 0.8
A . . .
Panel 9 ve 39.5 3.6 90.9
"Max 76.2 13.6 82.2
. . 9 .
Panel 10 Ave 389 5 84.7
Max 84.1 22.1 73.7
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Fig. 6 Photography of BGA Lithography Equipment’s
Alignment Mechanism

o3t FA AY duPF A% 19 A A%
B 23.7um AE HE, vtm AW Az FY
A= 248um A4 AEH A7 s%E & Aole
At

Fig. 7 Vision Image of Fiducial Mark after the Alignment
Operation (Photography of Equipment’s Control
Panel)

80
50

40-

willli

2007

Alignment Error ( um)

i —
oy
!
I
— T

1007 |~

I S S P |
12345678 910111213141516171819

No. of Panels
Fig. 8 Measured Alignment Error for Center Alignment

Algorithm (19 panels with the same mask)

60+
50

40r1

Alignment Error ( pm)
(5]
o
|
J

12345678 910111213141516171819
No. of Panels
Fig. 9 Measured Alignment Error for Mark Alignment

Algorithm (19 panels with the same mask)



ok

FSHUSS3X A 26 H 115 pp. 77-84

November 2008 / 84

aeiv, 2 A3 3o tiste] 4 7 vk 79

A AY exE FA AY dzEZe AL 19
A 71 BF 62.9um 1Y H)34, vlm AH o
22 EY A9E 356um 22X AE QA7) 43% I

SH AT (Table 2) ol 49 A2 RE w3z By
dnYEFE AHESe A% FE ex9 HFL
Z Aol7h gloy Hd H¥ oxE AdEE A

98 & gk

Table 2 Measured Alignment Error

Ave. (um) Max (um)

Center Align 23.7 62.9

Mark Align 24.8 35.6

Improvement (%) -5 43
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