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A STUDY ON THE ANTI-CORROSION OF Al-Cu AFTER PLASMA ETCHING

Hwandun Kim.Changll Kim* KwangHo Kwon**.TaeHyong Kim®.Yongdin Seo EuiGoo Chang
Chung-Ang Univ. An-Yang Univ.* . Han-Seo Univ.**.Yeo-Jdu Jr. College’. Dae-Bul Univ.*

Abstract - In this study, the mechanism
underlying the corrosion problem have been

investigated using X-ray photoelectron
spectroscopy (XPS)  and  scanning  electron
microscopy{SEM), AES(Auger electron

spectroscopy) In regard to the removal of Al-Cu
corrsion, the subsequent treatment of the SFs
plasma has also been completed. This work
evaluated the effects of grain boundary on the
AlCu after dry etching and the role of
subsequent SFs plasma for the removal of AlCu
corrosion.

1.4 &

AAHZe FHRdes FE2 AIE AEstn
o} AlCle] E& A S Holr] e Alel 4
Z+ZA L Cl-based gas chemistryE o] &8t A
Hrh .
WA dupolxrt AT dFe] Fopd w
2 AzZrE RG] & BAZ g FHD Yok
Dry Etching® A& ¥ W) dolgle Clol 1%
9] #23 ZAFstd HCIE ¥Aslz o2 sty
2Ag doyich UERALe HATHC scale
down®el Wzl AFLEs Zu=le] LAsE
electromigration& A&7 H& /g Cuxr ¥
324 copper chlorided] Ao R 2lzbe} ofzl
< Hsheich ol Al alloy®} barrier metalS
ol &% FHMMTEE olFFTEHY HEHNAY
oA At F RAPAE 7H&AZT B =&4dA
¥ XPS(X-ray photoelectron  spectroscopy),
SEM(scanning electron microscopy)® AES(Auger
electron spectroscopy)®& ©°l&38le]  Al-CuT e
grain boundaryol A wAsls ¥AESE BoEn
BAANE 93] FAYFTAHOE SFEEZE0 2

fl

e
e
o

g @ ¥ %40 44

3

2
to
[ue)
0
_or(;
38
I

2.4

m

Boron®]l =¥ # A% 115-158Q -cm9 (100
Ao Astes 248 F o) $le) Varlan 3180
sputtering system® ©o}&&4d 800nm FA
AllCu 196)2H& 100 °C, #t32%4¥ 6mTorr &4
7] ol Z g
Al{Cu 1%)%e] Eet=w) 2ZhE Balzers SWE 654
A zpul g ol &8te] SiCl/ClyHe/CHF: 7t
zup el A AT
olw rf power density® l9watts/cm, 7| T-& =2
ez exr= bz 20 °C, 70 °CE chamber
pressure® 600mTorr2 Ao #FE CF ¢&
s 2AgA4E #FSY S8 AllCu 1969)%el
2%9%7vE EA AAstn g AREER FHEY 7
Boz SF Betanl N g Friedgel 2 2
szotor] F#slget. SFe 9 flow rated
50sccm®} 3L rf power density® 0.39watts/cmZ 8}
Ak ol BALHEL 100, 200, 300mTorr: A3
zoul Azt & 2 SF, EgtEor Ay Fo £
w4l ) Are Hitachi SEMOE @Esgan AR
9 EW A 2 #H¥H AFFHEde VG
ScientificAt2] ESCALAB 200R XPSZ ¥4t
@ 2ol Ale] grain boundaryeld H#=EE U<l
=3 ZA}EE7) 93t VG ScientificAt 4
MICROLAR 310-D AESZ #8395t

Pl

(23

nt-)

3. &dn

%2

a91& 4ZF9) SFe EakzrhaE F AllCu
19)e] EAWsE SEMo R hatg ek

-1277-



L=

= A8 B9 grain boundarydl A FA8Je] B
ZHL Jn 3¥ 1o AA$F SF A
g ARE F4o A" AL o F Uk
2¥2% AllCu 1%9)%E Eet=0 A2 F 3¥o
EAse a9 w3FE 2AE) Yotd & 4
29 atomic %& F&3la UEhiA

SFs Z8t2n} Azl wet F
7Hg "o, O, Si 2 AlY
B EEE Cue o3 2
vt ClE Co A%l Ad ®sst ge8 ¢ &
Utk SFs E2nt A el Frige] wet
AlCu 1%)%9 F8 74 929 AIM Cu¥ O®
B 2ags & F Utk SFe F =0 HEY F
EdodlM HEHE 09 Ui HAEF] H2
& AllCu 1%) o] 4txsol A3y EAHE
ugta thr)e xFol o #¥AEHE 09 HE
o] #aek F99 Clge] ¥zstA] gede &
o] dAl® ZoZ Hel SFe Ao o8 WP F
£ Walslt: passivation layer’7t &AL ¢
=

133 Al 2p9 narrow scan spectrum® SFg A
g B¥9 peak W3EE veld Aot SFs E=
ot Ao sia AI-O Zio]l 9 #ixsl:m
AI-FZAELE hee] g Z7ts] W6 AIRE ¥
Aok o] AI-FZE{e] 37159 49 Al AE
£ WE gy dgHd,

a% 4% Al9 deconvolution&yelhd Aot Al
9] deconvolutiong #435%H 725eVelA Al-AlZ
Zo]l 75.leVelA Al-OA#Ee] Rolzm 76.8eVlA
Al-Fs2 3§ 783eVelA AlF(x>3)2 8-S Hole=d
FA¥LS SFe Mg olFo velvde ey Fdgy
e o]},

¥ 5% SFs EetRv A Fo e o
£ Cl 2p9 narrow scan spectrumS WERH Zo)
k. tge wet HE 98S ¢ & 33T grain
boundaryell Z&¥ Clo] SFeZet=ul Ao 2]
A ALY AAHA €31 J&S & F Uk

2855 AES point analysis2 300mTorrel A SFs
Zgt2ol X2 A S EHY grain boundary 49
} crystalline region® chlorine(a)®} fluorine(b)$]
2EXE el Rolt} grain boundaryy el Clo]
gF I RAE ¢ & d3 FYA grain
boundarvd 9o F2 X0 Clst X35A @u
passvation °ff 7] &1 S g 4 9t

ol

4.2 8

B =2 M= chlorine-based gas chemistrv &

o]-&% Al alloy®e] AZel A wAs RAPALS
XPS % SEM, AESE o] &3t 439t Al
alloy® Hz+E Al 42 o] HE CIZIe 4
Zt & F=2 Al alloy9 grain boundaryvell #5314
sl| 7 ZA3 Al corrosion® grain boundarvel A
F2 dojds #FUsd ojE AllCu 1%)F5He
grain boundary®d o] oUyxH oz ENASL BH
FZE AR R Cin 298 H Sk Tar2ut A
o] o= fA3 AMAHA F3 AEIE A&
FANY, EF SFs EF2vut MFAL o
Z7hete) wigl Fagide] A FAHAG
o2l g SFs Z&t=vt Ay Fol% chlorine®] Z4
A ¢eL  grain  boundaryWe  chlorine©l
fluorinesl &8 2= = ¢33 fluorine £& sulfur
o] 9)a) passivation®d ZIYE ¢ F AA

o Al

(#31g d)

[1] J. E. Spencer, "Management of AICI3 in
plasma etching aluminum and its alloys”,
Solid State Technology, pp203-207, Apr.
1984.

[2] J. C. Schwartz er al, "Reactive ion etching of
copper films”, J. Electrochem. Soc. ,Vol.130,
No.8, ppl777-1779, Aug. 1983.

[3]1 W. Y. Lee et al,, "Reactive ion etching inducd
corrosion of Al and Al-Cu films", J. Appl
Phys., Vol. 32, No.4, pp2994~2999, Apr. 1981.

(4] EH %, “Al after-corrosiong] MZ & Fi4E
B 29 #15 process”, J§ Tl Semiconductor
World, pp62-66, Nov. 1991.

e N

s 2ui§ xéu.ék'lfﬂ'&-

(b)4Z ¥ SFe #¥

291, AlCu 1%)2e] (A Z 2 (hEEERv A
23 AEEH SEM image

-1278 -



50

40 -

30 -

no treated 100 200 300
SF6 Treatment Pressure (mTorr)

292 SF FHZ Nel ) we
9 g

atomic %

Al 2p FR

(6) 8y OmTorr [
{nar-reated)/

(b) SF, 100 mTor

{c} 8F, 300 mTa

A A
687072747673808284

Binding Energy / eV

293 SFs §uzvl gzl
peakel narrow scan spectra.

wE Al 2p

AF3)

68 70 T2 s 18 78 B0 82 84
Binding Energy / e¥
294, 30mTorrdtell s SFs E&&v Hy
3 Age Al 2p peak spectrum¥

deconvolution

95, SFs Fetzvt A gHd nE Cl

K counts

~1279-

fw\% {(a) SF5 ¢ mTo

i1

i {non-treated)

! ;J ho
[fv -*NIN’;.}"N[)’ ;JA\'\ IY‘VW« ’lé M‘

4

;{ (b) SF6 300 mTorr
AN g
i N N i 5 NS . A ] ]

184 186 108 200 202 204 206 208 210
Binding Energy / eV

2} parrow scan spectra.

2n peak

110

108
108

107

<

region
intermediate
region

1068
105
104
103 )
170 175 180 185 190 185
Kinatic Energy / eV
{a) chlorine
142 R :
1385 grain boundary 1
» r region b
2134 ¢ 4
8 L E
* 430 } !
r
128 | -
+—crystalline region
122 A -
600 620 640 660 680 700
Kinetic Energy / eV
(b) fluorine
285 300mTorrs) SFs EZAwA g

2189 AES spectra



