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Z7E Sn-37Pbd A% £Ud 2= 2 Aol £=7} 7h2) 230°C, 0.7~0.8 m/min®] 3L, Sn-3.5Ag-
0.7Cu?] 7% z+z} 250°C, 0.6 m/min®. 2 Vet 8 #7 AW )E 3k Sn-37Pbe] A9 555 of
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Abstract: Sn-37Pb and Sn-3.5Ag-0.7Cu solder balls of 0.3 mm diameter were reflow soldered with
the variation of soldering peak temperature and conveyer speed of reflow machine. The peak temperatures
for soldering were changed in the range of 220~ 240°C for Sn-37Pb and 230~ 260°C for Sn-3.5Ag-0.7Cu.
As the results of experiments, optimum soldering condition for Sn-37Pb was 230°C of soldering temp.,
0.7~0.8 m/min of conveyer speed. The optimum condition for the Sn-3.5Ag-0.7Cu was 250°C and 0.6
m/min. The maximum shear strength for the soldered joints of Sn-37Pb was 555 gf and of Sn-3.5Ag-
0.7Cu was 617 gf. Thickness of the intermetallic compound Cu6Sn5 on the soldered interface was 1.13
~1.45 um for Sn-37Pb and 2.5~4.3 pm for Sn-3.5Ag-0.7Cu.
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Fig. 1. Heating and cooling profile for the reflow
soldering.
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Table 1. Results of soldering of the Sn-37Pb ball

0.6 m/min 0.7 m/min 0.8 m/min 0.9 m/min
220°C  bonded bonded bonded bonded
230°C bonded bonded bonded bonded
240°C bonded bonded bonded bonded

Table 2. Results of soldering of the Sn-3.5Ag-0.7Cu ball
0.6 m/min 0.7 m/min 0.8 m/min 0.9 m/min
230°C bonded

not bonded not bonded not bonded

240°C bonded bonded bonded not bonded
250°C bonded bonded bonded bonded
260°C bonded bonded bonded bonded




Sn-3.5Ag-0.7Cu Micro-BGA2] Soldering’d 91+ 57

Shear tip

200 m/sec
ﬁ

Solder ball

Fig. 2. Schematic diagram of shear test for the soldered
ball.
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Fig. 4. Intermetallic compounds between Sn-37Pb solder
ball and Cu-pad (soldering condition : 230°C 0.7 m/
min).
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Fig. 5. Microstructure of soldered joint of Sn-3.5Ag-0.7Cu
ball.
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Fig. 6 ’\/Jhcrostructure of soldered joint of Sn-3.5Ag-0.7Cu
ball.
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Fig. 7. Intermetallic compounds in the Sn-3.5Ag-0.7Cu
solder ball, (1) hexagonal (Cu6Sn3) (2) needle
(Ag3Sn) (3) scallop (Cu68n5).
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Fig. 9. Shear strength of Sn-37Pb soldered joints with peak

temperature of reflow soldering.
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Fig. 10. Shear strength of Sn-37Pb solder joints with
conveyer speed.
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Fig. 11. Shear strength of Sn-3.5Ag-0.7Cu solder joints
with peak temperature of reflow soldering.
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Fig. 12. Shear strength of Sn-3.5Ag-0.7Cu soldered joints
with conveyer speed.

T & uehd Aotk a2y A Bo] 0.7 m/min~ 0.8
m/min conveyer £ %= Y o] =7} 71 -84
vhelsdc}. o)1 Sn-37Pb solderd] 3% reflow 225
230°C2 A 39S W conveyer =71 0.7~0.8 m/
min®] 7ol Ho AAAEE zhe 457 3 EY
FA7Y QAR E2E 202 AdEy, G E8E A
S 93]7] falxE F7HEQ) AF7F Za g deolt.

(2) Sn-3.5Ag-0.7Cu SHEQ| Motz

Fig. 11 conveyer £ =& 0.6 m/min® & 4 A| 7]
I, soldering peak =¥ 3ol W2 AT} T WEE
veld o]k, 230°Col| A 260°CE reflow peak 2%
2 Z71A 7o) wel AdFEE 227 gfoll A 603 gf2
Zrkstgom, 7T 250°CH A2 617 gfoltt,

Fig. 112 %-F soldering®] & & &% 250°C A&
2 BdHo], peak £EE 250°CE2 IAAII L
conveyer speedS 3} 7]1™ solder balle] HFH S
813131t} Fig. 12 Sn-3.5Ag-0.7Cu £ &-2] AR
A7 E Yepd Aojth. 24 EXo[ conveyer
speedZ 0.6 m/min® A 0.9 m/minS.E 5 7A17 o o}
2 AL EE 617 gfoll A 189 gf2 A3t th. o] 3
2 &0 Eo] ks ggpo| Hojo| we} &7t &5
oo} wh3-3 v 8§ H A 3t HA7 et Eo
Ae Ao g Agkdr},

4d B

Sn-3.5Ag-0.7Cu 2 Sn-37Pb %A 2] A7 0.3.mm¢}
u-BGA £ 82 ALE-3}4] reflow solderingS 3 g

A3 e e 28-S AUk



Sn-3.5Ag-0.7Cu Micro-BGA®] Solderingd -+ 61

L ARAE D ARG 50 88359 FAS
v 2418 23} 0.3 mm Sn-3.5Ag-0.7Cu T 82]
A reflow soldering 271 peak &% 250°C, conveyer
2% 0.6 m/min®]Th 3, Sn-37Pb S 9] HAHx
2 230°C, 0.7~ 0.8 m/min°|th.

2. 0.3 mm £T 22} 13} reflow F H T dt7diee
Sn-37Pb] 7 ¢ # I 555 gf, Sn-3.5Ag-0.7Cu®] 73 -¢-
3 617 gf7F ARt

L EUE AIAYL SEME ARSI B8 A
Cu6Sns%o] #2E Ao I T Sn-3.5Ag-0.7Cu
o] 7% °F 42~4.5 um, Sn-37Pbe] 7§ F 1.13~1.45
g =2 A o2 F =9t

4, A AR E g e 57 3= 7
e QA EA BT Sn-3.5Ag-0.7Cud) FF- T
£7F 3HHE 9] F70= 250°C-0.6 m/min®A] 4.2 um
o] a7, Sn-37Pbe] 74$- 230°C-0.8 m/min®llA] 1.25 um
it

#Ale] 2

o] T 20004 g et 547 2 A7 AA

A7) X o] ols) PEen] A7) el 74}
=gy,

Reference

1 97be A, “uBGA”, 1999, 195, AAAEAL, A&,
pp. 34-35

2. 3F&8 3 “Reflow 3-8 ol W& BGA Soldering &
Aol et A3, AEAHN TR AA=F {2000 1-
27

3. 47k, «cspe] 71xel AR7IE (1), 1999, 38
3, ARAEAL, A&, pp. 118-119

4 AANB) 47, 24 28D AAF soldering 33
Z1E7hEr, SR BIA, 2000

5. Se Young Jang, Kyung Wook Paik, “Eutectic Sn/Pb
solder bump and under bump metallurgy : interfacial
reactions and adhesion” Soldering&Surface Mount
Technology, 1998, pp. 29-37

6. Paul G.harris, Kaldev S. Chaggar “The role fo inter-
metallic compounds in lead-free soldering”, Solder-
ing&Surface Mount Technology, 1998, pp. 28-52

7.D. R. Frear, W. B. Jones, K. R. Kinsman “Solder
Mechanics” TMS, pp. 2-7, 53-57, 245-255

Microelectronics & Packaging Society Vol. 7, No. 3 (2000)



