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Abstract

The Sn-Cu eutectic solder bump formation (140mm diameter, 250im pitch) by electroplating
was studied for flip chip package fabrication. The effect of current density and plating time
on Sn-Cu deposit was investigated. The morphology and composition of plated solder surface
was examined by scanning electron microscopy. The plating thickness increased with
increasing time. The plating rate increased generally according to current density. After the
characteristics of Sn-Cu plating were investigated, Sn-Cu solder bumps were fabricated on
optimal condition of 5A/dm2, 2hrs. Ball shear test after reflow was performed to measure
adhesion strength between solder bump and UBM (Under Bump Metallization). The shear
strength of Sn—-Cu bump after reflow was higher than that of before reflow.

1. Introduction
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2. Experimental

(1) =854
&0 HEo HHETZAE Yolrr] A3 duadgez 15mx10me] p-type Sidleld i
UBM(under bump metallization)E &3t th. UBM2ZE  Al/Cu/Ni/Au(400nm/300nm/400nm/20
nm) oS A FAINE o] &3t FEBHTH

Age) A1£F Sn-Cu AHE=FAoZE Sn®'(0g/), Cu®(03g/MHE FFstn de &9
NF-448, NF-141 #&& AF&3t9 .

S0 AL A(cel)? &F AFAlojY ATE 27molil, EFXEE 20~21TAA B3
o 283 wady" 28 (stiren)E 0] &3t awrEtgtt. =gl AHEE £5L WEc =858

Eolely W& AlEE . =8 AAZe AUE ofMEANAN 253 AHEL & o]xFE 33
AHete] =FHe] 2023 A4 o] AHCRE =58 A T AFZEEY EFAES ¥EAY)
AAl =559 FA¢ 2A4NsgtE dEIAT

(2) €Y= AFRFTA

EEEA 724ELE FF L2 dHolHE ugez 2emX2em Sigol® 99 UBMo=E
Al/Cw/N/Au ¥reHE 400nm/300nm/400nm/20mm 2 AR F &7 & o] &3l Fasg 1, €6 &

ul

dol gl Tig €9 Ho= 50m THIETY. o] 9o =32 Hwxel e AFstr] Y& 45m
FA el %A 73 A (positive-photoresist) S 2500rpm .2 2 ¥ Z®(spin coating)3t g 2, € %(hot
plate)& o] &3l 100ColA u}o)7 (baking)3dt Rl o] A& xF(exposure), ‘é‘i’zl'(develol:)ment)%l
AL ARz vpRBo g £ Hog AE3 TiE BOE(bufferd oxide etcher)Z ol & (etching)3}
o 110m &7, 250im # X HE =FES=E FASHAT D o] AlAH ol dudFPAA &
S HAzA oA Sn-Cu EUHEE AHEFsAh o #AAE T3 VET &0 HEA
VOC(volatile organic compound)-free THA2E =X & d7] 9719 FFolA HEZ &9

Hatdo FEES 02 Sn-Cu 34 £d9 A 227CEY ¢ 30T A= &2 260CAA
Pttt A FZ AL 5%, 10ZF, 30x2 3Jt) o] A7 7P SHHEE d& F Aoy,
NAN JAe Bkl foke] AVAE AP B

3. Results and Discussion
(1) AFPE=FEAH

BA, AFEES A BE =8 FAE FAGAS. Fig 1€ d7d=d ®E Sn-Cu &4
o EFFAE SAT AFAoltt EF £t HAALE ARLE Fld w2 A¥FHez FIt
e ¢ & AUt Fig 25 €09 =3A3 e E5F4AE 2otr7] sty g dFdx

(2A/dm2) =AM AT Aol EFFALG At vHFES & + 3N, ol& gL
2 08 ARUEHE o] EFEEE 7|Fo2 Y3t Rol9 &9 MZE A&7 A8 B
2 e dFAQd 2Mts 458 & 4

AFdEd @& Sn-Cu &d9 Z4W3E Fig 39 Hatlifith 343 FSAAES
FLEY F7tol met Bk @ 49 FA &0 /s FAMFLUE o] HE FaF
o =AQule A9 dASITHI) A2 ZE AFIE HHAA 09~14 wt%9 Cug 73
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2 #EIAT 2AdY Al ARLEIE 74 et vAsEs Ao k. old d4
< A =FAAE BAHE Ao AFIURI 5L FEF AFSEE wIdA3 AFHE
dxte] A7)E ZHolx|7] W&ol rH4].

(2) &9 "= Az

A =& o8& & HE AR oA, EFHE ARLEE 2559 240 Ay
T 2L FAsT 24 de HdF 52 #2 JMAE Fol EF S A ule FEEY
E3 AAEE 52U F Ao

AP HAzAoleg Bdd 5A/dm’ 2hrs, 240rpm, 20CAA W&l =331 PRE=E A
Ased FAHE 71% AA 120im, =] T5me] UM% B¢ Sn-Cu £ ¥EZZ Fig 49 el
. dste Eold &9 HEZE A7 HAAe AEo =5 AFHe #AE FES] 17
Fojof Fth o]F VOC-free SHAE EEY‘S}I’_ @ﬂoﬂﬂ 260CoANA =2 &6y &y HE
Y-S Fig 59 el SZ2 &6 & 249 &9 g2y AL o 140m ol 3, H X
= ¢ 250mE JEFAT

Fig. 6& Sn-Cu €9 H
2 AIZME 5%, 10&%, 30x% x5
7b 3 o]Fole vAl ZAAFAH. ol —’é‘ = -’H‘:ﬂ'«l &7 3329 —1‘771]9} FHAR o, AW
1 4& FARAAE FA7 F7184E £ @ Zo UBMS HEEHE &
z

BANAL Agel BT FET AYE AYFe AT AN Prow A5G AS 2
2A7E Aoz Basel foHsl wekd, JF2 NS 02 FEZ 2A A FAS B BE
A 3R BAAE R BN B4 HUE Bol A FEEE YsAE 9A T o4
oz R 4Fstel Moz Aokaix] ol wudh

4. Conclusion
1) Sn-Cu £dl¢] E3 $AE =3 Az vlds, 4% 29 F7hel g F7heAnh
2) ABYxo Zylo) Wit Cudl ZAE A9 dA ZANL A 39
3) 240rpm, 20C, 5A/dm® 2hrs® ZANA =F8YE @, =4S (mushroom) P S
HEZE AT £ ARe, )RS YEZ 3t B FE9 140m AAEH 250m A E 2
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Fig 1 Relation between plating rate and
current density in Sn-Cu plating Fig 2 Relation between plating thickness

and plating time in Sn-Cu plating
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Fig 5 Morphologies fo Sn-Cu solder Fig 6 Shear strength of Sn-Cu bumps with
bumps after reflow with VOC-free flux respect to reflow time
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