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Abstract

A systematic study of Cu CMP in terms of the effect of slurry chemicals(oxidizer, corrosion

inhibitor, complexing agent) on the process characteristics has been performed. In acidic media, a
corrosion inhibitor, benzotriazole(BTA) and tolytriazol{TTA) was used to control the removal rate and
avoid isotropic etching. When complexing agent is added with HzO; 2wt% in the slurry, a corrosion

rate was presented very good. Most of all, it was appeared that BTA is possible to be replaced by
TTA. The tartaric acid was distinguished for the effect among complexing agents. If we apply this
results to copper CMP process, it is thought that we will be able to obtain better yield.
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¥ 1. AE A, 14 WA A 2 complexing agent.

Oxidizer | Complexing Agent FﬂmAng’ftm ne

(NH;4)2S20s Glycine TTA
Fe(NQOs); | Ammonium hyroxide BTA-1

HNO; Ammonium nitrate BTA-2
KiFe(CN)¢ | Ammonium chloride Xylitol

KiFe(CN)s|  Tartaric acid | Triethancla-
NH.OH Citric acid Gallic acid

KIOs Succinic acid Benzoic acid

KMnO, Acetic acid Succinic acid
KoCr0O7 Oxalic acid Citric acid
H;02 Ammonium oxalate | Reference

g ol&38ld 7|EAA B &2 FHY F
A7l Zr7] Y& film forming agent$}
complexing agentE H7IPL wfe R &= &
Ag vusd 1 F $5E 4L Holg Av
ZE gz g

HE 12 B Agd A8E A3A, £4 HAA
a8l3 complexing agent®l FHE uEhd Ao
t}. A WA Z complexing agentd] H7/IEHS ¢
ol M#HdA HA 107}A 9 complexing agentE
47t 1 wi%® gl T8 74 HAEE 4T
a3 ¥ 2 wt%S H.0; AHshAlgl dojA Ze
Yoz oA HAESY o F JIAE Hlu
B3t} t£ o2& ammonium oxalate 1 wt%E
complexing agent® 21 H,0p tjAl 7}1% & B
A £5 8 BHY (NHa):S:0s 2 wt%g Al&31d
complexing agentel]l At} o] T ASAE AHE
P& A9 B4 £x9 Ao|g golrgtt) whA
2o 2 film forming agent?] J¥AE Lol 9
3 A H.0: 2 wt%o] complexing agent®
tartaric acid 1 wt%& 43 film forming agent
005 wt%E ¥o] ¥4 £=&§ &AL 282
film forming agent¥ A%& #F3A Lotr7)
18] complexing agentE A FH AIE
AYstgch Film forming agent 718 BTA,
Triethanolamin, Citric acid, Xylitol Succinic acid
58 B %o ®HAESHUR, TTA (Tolytriazol),
Benzoic acide IPAl 10:19] Hj&2 HHow,
CBTA(Carboxybenzotriazol)= IPA°lE S$toy
oA g AEH HAES BN

3.83% & nE

AwtA 0 2 potentiostatE ©]-§ 3 corrosion &
A 2 oxE Fal=d 3o FHIAAE VELeR
250 mVE plotdtz EAMste= g8 wW2(Tafel
method)& ©] &3t Y tafeld S o]43
corrosion rates T A4, A3 AHE AR
oF st&d QYA 4AT JIEe] frldl A7)
2o ey B AFoA e tafel o2 plot & F
o E4& FPAAE 71FL2 120 mVE F2
ojWf2] E vs I slope® T8l & E3l
corrosion rate® T 3= polarization resistance
Rp)HEE o83 F o A4 J= ARE dx
2l gtk corrosion ratec] W@ 4L ohg 2
o] Yetd 4 it

Corrosion Rate MPY = IcorrX A X(1/p)X ¢

Icorr = [1/(2.303Rp)][(Bax Bc)/(Ba+Bc)]

A=1.2866 % 10°[equivalents X sec X mills]/
[coulombs X cm X years]

o =metal density in grams/cc

€ =equivalent weight

B 2. A3A BA 54

Corr

: Rp |Icorr|Ecorr
Chemical | oH | 22 | . 5) | (wA)| (mv) |/ T2

(NH4)25205|3.18{107.7] 0.092 1235.8| 85 [ 10355
Fe(NOs); 11.99(86.34/0.115(189.1} 78 | 7640
HNO; [0.88{17.31{0.573|37.91 30 |501.7
KsFe(CN)s [6.98]0.339]29.8010.729| 51 | 1848
KsFe(CN)s [7.08]0.283} 35.04 |0.620{ 358 | 27.0
NH:OH |9.98/|0.228| 43.54(0.499| -158 | 569.5
KIO; [6.17|0.101|98.26|0.221| 56 | 32.5
KMnOs |6.84|0.070|141.4(0.154| 579 | 1.0
K:Cr:0; |4.1810.033}299.910.072) 173 | 24
H0; [6.10(0.017|578.80.038 340 | 13.2
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Aot BE vy RAET7 45 Cu/ Ta rate
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. ZA3s 2Y AAHoZ QAL HO: 2
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agent® YL 9 ¥ &=7 Fotse AL B
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Ao TEL X Aded, °o]AL complexing
agent 1 wt%? RS W {4 £=F 2¥ &
4 9121, ammonium oxalate®] 7% 14.9 mpytt
g, APAHQA  complexing agentd F#E&
tartaric acid, citric acid’7} FHolgd< ¢ 4 Urh
ammonium oxalate®} #4 HAE A3 A At
HoZ ¥& & HiTH, ¥ H:0:9 FFol
A2 3ol E Bolx| gt} tartaric acid® 73
A& AstAle A HE o T F& B4 5A
S 2o A FAY 5§ 7H5Ae A ok
+& Z¢& complexing agent(ammonium
oxalate)oll thd] ©h& AHFAE AE W] Aol
& Had 2Tt E 3& AIAZ ALY
H,0:990 714 & §2) £=7F Ut (NH.)S:0s
E A8 mmEg Aotk orAH  HOE

to iy rlo

E 3. 234 zolol 9§ complexing agent 4
e
£4,

Corr
rate

H202 2wt% |9.91]0.0513[193.5]0.112] 397

Chemical pH Rp |Icorr|Ecorr

H202 2wt%

oxalate 1wt%
(NH,),S:08 2wt% |1.70| 257.0 10.387|562.7| 71
(NH4):S:058 2wt%

+ ammonium  |4.20| 29.71 |0.334/|65.07} -66
oxalate 1wt%

¥ 4. complexing agent F7} 5l <% film
forming agent 4] &%,

Film s - Oxidizer+Film
Forming P%ﬁ%g ?Zglgr?t Forming agent
Agent +Complex agent
TTA 0.0067 23.16
BTA-1 0.0099 23.26
BTA-2 0.0143 23.24
Xylitol 0.0232 22.3
Triethanola- 0.0292 23.21
mine
Gallic acid 0.4754 19.61
Benzoic acid 1.084 22.47
Succinic
acid 1.228 22.59
Citric acid 1.341 2277
Reference 3.135 21.66

complexing agent®] &L ol R &£z}
00513 mpy°lAd 1456 mpy2 ZF7tsiglen,
(NH4):S:0s= 238 257.0 mpy°ﬂ/‘1 2971 mpyE
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2388 weAZAY g grhs AMdolrh
2 4tstge] e A3Ae A% complexing
agent®] H7te YFHolch

3L o2 film forming agent® F71A]9 RAE
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