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Development of the Flip-Chip Bonder using multi-DOF Motion Stage and Vision System

Dal Yeon Hwnag', Seung Jin Jeon and Ki Beom Kim(Korea Polytechnic University Graduate School of

Energy)

ABSTRACT

In this paper we developed flip-chip bonder using XY stage, liner-rotary actuator and vision system. We depicted the
major parts of the developed flip-chip bonder. Then we discussed several problems and their solutions such as vision and
motion control, pick-up module position accuracy, separation of chip from the blue taped hoop, etc. We used a post
guide to improve the horizontal positional accuracy against the long arm. Also, we used an ejector module and

synchronization technique for easy chip separation from the blue tape.
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Fig. 1(a) Sketch of flip-chip bonder motion (top view —
left) and z-axis guide (right)
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Fig. 1(b) Photo of developed flip-chip bonder
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Fig. 2 Application program GUI
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Fig. 3 Vision and motion control block diagram
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Fig. 7 Nozzle Shape (left) and relation with a chip
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Fig. 8 Synchronization of nozzle, ejector and vacuum
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Fig. 9 Photo of ejector module
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4.2.1 Statistical View of Guide effect
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Fig. 11 Distribution of Data

AAAEE Arste AM2.g93¢, FAYyo-E
ololals,  MEE-UEEY AR FAZNA

Fo|4 3 005 B} A0 REATET N445.4064,
(324280H2 wadxz & F Adnk ol A
2¥XE 0 g e Az F 32719 10%E
34 Qx5 BW vlEo] 4357 465 Aloldl Exjs| o}
dEshs Adow dd T A AFTFES Al
o} g A oble} Zoh
P(435 < X < 465)

465 — 445.4064
7 e

32.4288
= P(Z £0.60) - P(Z <—0.32)

435 — 445.4064
7 22T A 2)
32.4288

£ 3l oke weo 43 dELe o
35%9S 2 = Juh AAZ Jlelm g9 H
20um = 3 oF 97%2] & AFES 2o

CHIPOl S &2 & &

1 2 3 4 5 8 7 8 9 10
F $£{n=100)

Fig. 12 Result of Work Test
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4.2.2 Stage Movement
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Fig. 12(a)Hoop Stage error range
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