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Flip-chip Bonding Using Nd:YAG Laser

Chun-Sam Song*, Hyun-sik Ji', Joohan Kim'', Jong-Hyeong Kim™" and Joo-Hyun Kim™™™

{ Abstract f

A flip-chip bonding system using DPSS(Diode Pumped Solid State) Nd:YAG laser(wavelength : 1064nm) which
shows a good quality in fine pitch bonding is developed. This laser bonder can transfer beam energy to the solder
directly and melt it without any physical contact by scanning a bare chip. By using a laser source to heat up the
solder balls directly, it can reduce heat loss and any defects such as bridge with adjacent solder, overheating problems,
and chip breakage. Comparing to conventional flip-chip bonders, the bonding time can be shortened drastically. This
laser precision micro bonder can be applied to flip-chip bonding with many advantage in comparison with conventional

ones.
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Table 1 The composition of laser flip-chip bonder

Instrument type

- DPSS Dual Wavelength Laser

Laser - Power: 13W(1064nm), 2W(355nm)

Beam Expander | - x2~x8

- telecentric f-theta objective
(f = 80mm) for 1064nm
- telecentric f-theta objective

Scanner (f = 53mm) for 355nm
- hurryscanll 14
- automatic self-calibration
Objective Lens | - x20
. - Size: 1,200mm x 1,800mm
Optical Table X £200mm
Linear X stage | -450mm / 0.3m/s
Linear Y stage | - 60mm / 0.2m/s
Motorized Z stage| - 8mm / 0.2m/s
Vision -FOV: 200um
- IEEE1394 Camera
Silicon
1 - i
;% " "
£ %— ‘h 3;
o £ il e
g 22 ‘ § G L.
12 K- T 510 20 53100

Wavelength {micrometers)

Fig. 3 The transmission properties of Si
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Fig. 4 Schematic diagram of the experimental setup

Fig. 5 Photograph of the experimental setup
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Table 2 Bonding conditions

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9
Sacn speed(mm/sec) 1 2 3 1 2 3 4 5 6
Power(W) 7 7 7 8 8 8 8 8 8
Spot size(um) 190 190 190 190 190 190 190 190 190
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Fig. 8 Cross sectional view of laser bonded solder at
24kW/em’
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Fig. 9 Cross sectional views of laser bonded solder at
28kW/em®
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