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A Study on the Effect of Environmental Pressure Change to the Laser Soldering Liquidity

Back-Youn Lee*

Ir Abstract J

The soldering is widely used installing the electronic element on circuit board in the common electronic device. Since
the flux which improves the liquidity of solder make the electronic and chemical performance worse, the circuit board
need to wash clearly. At present, however no-washing is required for the cost reduction, the chemical stability, and the
protection of environment. In this research, the solder liquidity depending on the power density and the pulse width is
comparatively analyzed by the diffusion area method for achieving the no-flux soldering,
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Fig. 1 System of experimental apparatus
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Table 1 Specifications of YAG laser machine
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Table 2 Chemical component of 63Pb-37Sn process
soldering thin plate

RS

Sn 62.80 Zn 0.0003
Pb 37.18 Fe trace
Sb 0.014 Al trace
Cu 0.000 As 0.002
Bi 0.000 Cd 0.0002

Table 3 Physical properties of 63Pb-37Sn process
soldering thin plate

223443

AZAY  puQ-m 0.145
dAEZE  Jm-s-K) 49.8
v Jg-K 150
HRFAF 106K 24
4 T 183~ 184
4= 2/cr(20C) 8.41
Young, s 103kg/mm 3.13
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Fig. 3 Specimens polishing epuipment

ot % o

3.

ux
g

Fig. 4= £97] 48 HsAY of opg- g zof Sty
Ao BAE RojR1 Yt 1A #Y-d=rt F718)
o HESAHA T 243} o9 B AL 3ERY o
£ g2 R gsiAm SIEglen, ook Zo] SAibu A
2 9y xe) YFL wethe AL ¢ 4 ok Fig. 4(1)
JMe HA E Ipsof A Y- =rt dFs 3o, A=
SR FojF ot dr|gAA F+5EAEA ] 1Torr B}
Atk AL g 5 Y. o)A L Yo|AwAs|2EE 2
AElE A HE7]7F B4R golth T3, 7| #e
o] At AF27o] oFER FHEHUY Abstgto] &
B3] AAER goky] wiEolztn AZEt Fig. 51)~
(6) FolA =Ag ol Yol FHFA U chAF Ao} T
o] A9 1Torrol M EratmF o] dj7|{¢ollA H} 2
OE AL ¢+ ok oA FRYHO| Y7159 449 F
A ASHES 49317 gt

Fig. 6& HA Z 7ps T9-WE 23kW/err £917) ¢4
1Torrt 7)) FHAEHE BHojEch o] 2o dEy
e A BY-deE FUFANEE o 7T Fo] "ol
Was ¢ 5 Aok 2928 ol 9§ £9e) 3A o9-
Yol BkWer ATULS & 4 9ok

F549 H=E vehly] Al FEZolake Ade] A
SHrt. Fig. 734 Zo] XY A& o] AX3tn Ug 9
A g not A U o|F= AE 6§ HPEZole
£ 971 A2 Zo] f5A0] £} AV 450] g
i 6=180°, 43| F5EAE o 0 & 0°olch AH Y



o5 - ~
“E 4 T o 235 ;
T2 A %2 £
g x“ § /‘/(;/ E a v
&1 ot N Lis Lis ‘ A,
n 1Tar neenT =] 1S ] ) 0 g 1=3m
% | % i e TS “6 { M A T
g Wy g ——Tslims g —— T=limg
gﬁﬁ " @ P m P 4‘:'0'5 10 2 3 we 50 é“ 0 20 K we £
Paver density (kW/cné) Power density (kW/ca®) Power density (kW/cn®)
a) 1 Torr b) 10 Torr
1 2)
& 25 i 25
t £
k-] B2
2 v
5 ¢ § ‘M“"‘W‘
Qs %15
o t —a—T=7ms “ T = 7108
! —e—T=1lmg o —o—T=1lms
g a3 g ns
10 2 k] L 30 10 2 k1 40 50
Power density (kW/cn®) Power density tkW/cn®)
C) 50 Torr d) 100 Torr
3
o 25 i 25
£ . | '(“,‘
'g 2 'g 2
L e
%1:5 315 ,I 1
n
. ¢ ——1=Tms “ ,’ e T= T
g ——1=llms g He ——1=11ms
D o
2l 2 a0 TE! ¥ % ) [
Power density (kW/cn®) Power density (kW/cn®)
e) 500 Torr f) Gorg
@

Fig. 4(1) ~(4) Relation of power-density and diffusion area

= ™ A (o] Jydch

sfzo] A3

ys = 7vlcosf + 7sl )
A71A, v sz BHAUA, 7 12 AH 9 A YA, 7

s1 7A - ALY A", g &= HEZ oItk
AR 2HAUAZE B A E7] HEe 88 ¢

go| HEHE $50) 2 dojup gtk It YL

26

so] Bel7o) e BEE WA B2 A7} oA
of 59 oA AALT. 2|22 Aol HE
o) §5o0] PTG AL X 4 Yok GebA g7 A
£ oEe §54E g 4 Ut AZuTh 4Ig Sl
A4 g4t WA 1Tt AAHE A & 4 Stk o)A
e dolx WA 2R 248 2A|UA7} BeHgel7]
ghRoln 4, § Eue] Ashute] 388 AARK gt
7| Woletn Azt



E=3R7[AIE =28 Vol.11 No.5 2002. 10.

(a) EHIFY (b) FEIL
(1)Environment Pressure=1Torr, Power-density=14KW/cat
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(2)Environment Pressure=1Torr, Power-density=15kW/co’

() EAFY (b) SEZY
(3)Environment Pressure=1Torr, Power-density=17XW/caf

(a) EUFY (b) FAFY
(4)Environment Pressure=tl]7] ¢}, Power-density=14kW/cnt
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Fig. 5(1)~(6) Soldering surface and section shape after laser irradiation

(a) 1 Torr ® d71¢

Fig. 6 Soldering surface shape after laser irradiation
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