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Abstract: In this paper, the principles, types and characteristics of the laser and laser soldering are introduced. Laser
soldering methods for electronics, metals, semiconductors are also presented. Laser soldering is a non-contact process that
transfers energy to solder joint by a precisely controlled beam. Demands for laser soldering are increasing due to bonding
for complex circuits and local heating in micro joint. Laser absorption ratio depends on materials, and each material has
different absorption or reflectivity of the laser beam, which requires fine adjustment of the laser beam. Laser types and
operating conditions are also important factors for laser soldering performance. In this paper, the performance of Nd:YAG
laser soldering is compared to the hot blast reflow. Meanwhile, a diode laser gives different wavelength and smaller parts
with high performance, but it has various reliability issues such as heat loss, high power, and cooling technology. These
issues need to be improved in the future, and further studies for laser micro-joining and soldering are required.

Keywords: Laser micro-joining, laser soldering, electronics, semiconductor, packaging

.M B

golA = A ET™ EofillA 7]Ee] B EE ST H
54 oAl g4 s | 715 E Az Y dgdFe®w Ql
o 724 A% 52 gt S8 AR E L 1o, o
go] A &8-S A7/, WA, A2 52 PCB
(Printed circuit board) 7], CPU(Central processing unit)
719¥], RF/HP board, 2% MM 7 55 H&st= H A
S5tk HolA EEY e A2 @ T HAx
sh, &9 % 719 3 4 AR i

N
o
fu

1 H
microstructure 374, #lolA WS H3& A3 F&3] =
T 7hedll £ 37ke] EH o) 7 e A, RS A
9 3 dE o] AojM JAH S5k A4
o] A4, &0l A2 A 5ol k. v, g0l &Y
Fo] G Aviet FolA W] FE F2 WhAbE
o] @A Hud #olA We] 2do] a7HTE Zo]
oh E=3 P FRE e U steE, Rt A

o] Woj 2t}

Corresponding author
E-mail: jpjung@uos.ac.kr

© 2019, The Korean Microelectronics and Packaging Society

A 8PS REEaE7] 98l A 71/ARE, REEA, =
b okl A

1980 -8 A xl=
Carlsone £ ol S5 € AUAE 43| w
2 ¥ g4 HES she 7S Askd AL, Biffin,
Blundell, Johnson, Page+= Nd:YAG #|°] A & 25218 7
2l 718 Al §ES Jsked ol &3dn? B =1
o Ml= dlo]A &rjdol Yty o g 2kol= U9 7|
=, &l hallA 7=kt g

2. 80|H

2.1 glo|xe| &zl e
#l ©] A (LASER)= Light Amplification by Stimulated

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http:/creativecommons.org/
licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is

properly cited.



o
ol
of»
M
o
)
M

Highly reflective mirror Active medium Partially reflective mirror

Laser

[‘ Energy pumping source

Fig. 1. Three main components for laser oscillation.
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Table 1. Laser types according to media®

Oscillation Activation
Classification Active medium  wavelength
. source
station
Ruby 694 nm flash lamp
Solid Nd:YAG 1064 nm flash lamp
Laser GaAs diode  750~905 nm current
Alexandrite 730~780 nm flash lamp
Liquid Color laser ~ 370~720 nm ﬂa'sh famp,
Laser excimer laser
Excimer 248 nm electron beam
CO, 10.6 um discharge
Gas CcO 5~7 um discharge
Laser HF 2.6~3 um  chemical react.
Ar 351~528 nm discharge
He-Ne 632,594 nm discharge
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g 1200 5 — e ":///‘ ] Scanning
~ X il o Time (ms)
= 1000} o~ o~ 50
£ s =100
= —eo— 200
$ 800F | —o--250
: -
o 600} e
2 v— 400
o - 500
§ 400t E_EE +— 800
S it x-— 700
= 200} *— 800
0 - ' A 1
3 4 5 6

Laser Power (W)

Fig. 3. (a) Cross section of Sn-37%Pb soldered joints, and (b) Sn-
3.5%Ag.”
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Fig. 4. Effect of laser power and scanning time on the length of
soldered joint (Sn-37%Pb).”
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2.2.3 Diode #°]A

Diode #|°]#= 808 nm 5 29X Gl 77t 373
oA 253, 2k ol AFEEE Al 52 42 o] I
el A o =2 duA] F5EEFH Y 50%)S 7L Q)
] COLF Nd:YAG #lo]A Rt} §&4o|gtal & 4 Sth
Diode Ho] A2 ¥&8 WL AASHHE th9 diodeES
Adtal|ok skA 7k 2 2718 Nd:YAG, CO, o] A 9} v
NS wf wj-¢- Zth 2 of| 2, Multi-kW dlo]A] d=& Al
WAzl 7)) B2ksith? BE Diode #lolAE A,
Agol7] wiitel GA ol sAZ & ATk e WYzto] 4
32 100~50004] k2] 71 7w -8 2har Qltk. YA Ql diode

glol A= Hh 2.5 kW] A& ZEA 7, Nd:YAG % CO,
dlo|A ro} §l F4o] vrolx ¥, 7] F4 9] 714l
Nde] Hashth? Lisiecki= high yield strength steel$!
S420MC(F7 2.5 mm)E diode @l o] A (A2 spot, 2.2
kW &2, 808 nm )R T3 (One-side) 85 39 #|©]
A 29, 4 S50 & Y] Y FHE AL
ot 2 A3 &8 2200 W, €3 £ 200~300 mm/min,
HEF 440-660 Jmm & W 7HF I FFE HFF(Full
penetration, flat wed face)”} FAH & A& el
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Excimer gas @ ©] 4= 248 nm, 193 nm UV 3}7ol| A =}
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A7 3 Yok 252 He gas 713 42 & 333 Pa ~ 1330
Pa7}A] S7AZ AL 2 A3 71%E SV 719 Si v
2 7% AAE AS A3k ol AFEFA= 4 (2)
Inertia Fluid Model equation®} A 2] ¥ X3t} d,2 mean
diameter®] 3L p= 7]1qto] ¥

d, o 3%p )
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#o] A o] Fejl= UREA S = A4 3K (Continuous wave
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Fig. 5. Various types of laser pulse for material processing.
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Du 52 SP-50C Fiber Laser(pulse frequency 5000 Hz,
laser power 30-50 W, focal beam diameter 0.025 mm, pulse
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compound(IMC)E 4] v}, ©] w Laser power$} scan
speedE WSIAIZ 3L, T2 A3} H2o] 93 F¥ o] 7
(50 W) 2] 2 scan speed’} =¥ 55(100 mm/min) Tl
T2 A4 IMCEH T 4.5 pm)y7H AR E 31 FA3}
ATh A 2 ol fE EH/71 A B & do] 7t
RS wo] 5geleal Atk

3. #lolN &

3.1 2lo|d &0 H<

golq &rYe £uish £re ol Folq We 4
sfe] sk WEelth Fig 72 ol 263 24
£ Uehith golq We &6 2 EHRe §5E
whe} oL 7L E5Em, o] 93] st 4450
Y7t 8493 @ 1dE Srige) £uvt e
HA WA GGt P

dob My 2 b dpx

3.2 80| &0E 3H BR

ol &HHPe UnkH O Z single spot soldering,
simultaneous soldering, mask soldering & A|7}A & &/
& 5 AT 283 382 HE Pre-heating, solder
feeding, hold time A g &2 vt} 2D

3.2.1 Single spot soldering
o] U W2 g3, viol A= w71 okt el
e Azl 288 5 vk o] FA A T Aol

Solder wire feeding tube

0020052 S rrrrrrrrs
G550 55 50555055 et eisseess
GG e o5 eess et a5 et sttt eess
30005555554 55544554445544%%
0 3255555545450222202355555555%4
9550555405554

Fig. 7. Laser soldering.
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Fig. 8. Fracture surfaces of the solder bump after the shear
strength test.
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Fig. 9. Microstructure of laser soldered ball¥ (frequency; 5 Hz,
pulse width; 20 ms).
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Table 2. Comparison of an ATLAS-configured and a commercial
solar module?”

Module parameter ATLAS Commercial
4x9 cells 4x8 cells
L. [A] 5.6 5.5
F [%] 77.5 77.0
n Per cell area [%] 19.4 19.0
U, per cell [V] 0.661 0.659
Power per cell [W] 2.86 2.80
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2EHY2E 9T F At o] ¥ In-Laminate-Laser-
soldering(ILL)®|2} &2t} 28| 3 & E t}o] Q= g o]
A= vy B FaA o] 2d RE 271 U] o
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L= HYolAE EUPAL, 2w FF 21 HAAT 2
sec, 200 W2 FaJgith2 o] whalg 7]Ee] e W25
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