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Effect of Hydrogen Peroxide and Oxalic Acid on Material Removal in Al
CMP
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Chemical mechanical polishing achieves surface planarity through combined mechanical and chemical means. The role of
the chemical reaction is very important in a metal CMP like aluminum. The slurry used in aluminum CMP typically consists
of oxidizers, a chelating agent, corrosion inhibitors, and abrasives. This study investigates the effect of oxalic acid as a
chelating agent for aluminum CMP with H,O,. To study the chemical effect of the chelating agent, the two methods of a
polishing experiment and an electrochemical analysis were used. Lastly, it was confirmed that the optimum concentration of
oxalic acid significantly improved the removal rate and surface roughness of aluminum.
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Table 1 Experimental conditions

Parameter Condition
Tool POLI-400(GNP Technology corp.)
Material Aluminum(100 mm, 1T)
Pressure 500 g/cm?
g o sowon
Process time 5 min
Slurry flow rate 100 ml/min
Polishing pad 1C-1400-k groove
Slurry Compol-80(Fujimi corp.)

Down Force

Head Rotation
Slurry I

Fig. 1 Schemetic of CMP Process

Acidy}  AlSHA|(Oxidizen®  AFEE]:=  THAkSlG2 (Hydrogen
Peroxide, H,0,)7} vl A3tel] v]21= apoll Batol w17]sket
2 BAg Bl ghetelaia) gk

2. AFYH A UE

2.1 Aot &y

ap Aol 2H | (Rotary) ®4]9] CMP ZHH]|Q1 POLI-400
(G&P Technology Corp., Korea)2 A3l oH, Aja= 27
100mm, F7] 1mme| ok2ols AHS AL S
(Slumy)= 7¥ o] AMEITL gl BRolg A2t &3
(Colloidal Silica Slurry)?] Compol-80 (Fujimi Corp., Japan)&
ARESIAAL, o] A8 Sefelel ARtAIl dHitElpae) 2SS
Wrksto] AL itk Awol AMgE IHA) BRe] Al &
ARAE, 28]A1(Glycine), A Citric Acid)o|t}. vk A =29]
Qo 4, $o) SAE Zgste] W, A ul, AepAzkE Foh
o] ARG, T A7+ 324 Fv]7 (Confocal Microscope)

o olgate] 2R Tt

WA koo FR7F dRulE CMP 23] V3= 9%
2RIsP7] sl 2epA|e sef2lE Egtete] dnk dds At

At 350} Mo % dinkgo] we ABAE Asigon, o
2 olgato] TSI Teol T2 oluhg D A7)0
she 2SIk viRjeto® 2 Ea} Uit SAke] SeRe

CMPol 4342 refele
271 ofehol 2.

91 nkagels st WA,
RS WA Selel] 918 WISkt B4 AAalsic.
A 7)3)s} 42 Potentiostat, Wonatech Corp., Korea2 A5}
For, A 42 31 A= 7R = (Counter Electrode),
71%& Z=H(Reference Electrode), 2%} Z=-(Working Electrode)z
TRE 7heE AL g@ae, Ve AS2 ZEY S
(Calomel Electrodey2 ARSI, 2HY] AFo= =4 A=

ZIgHA)7t el od

ru

AFuES ARSI HElaiES ot 9 B =
Al (Poterntio Dynamic Curve)S & 4= gt} o] TA-E 0|83
o] Tafel 415 A=W 229 (Ecorn)@}t 4173 F-(Icorr) gk
= 92 7 AL, ol FEl SR 42 o vk
3. A¥EN 3 nF
3.1 Z=H| BF0 LE odnt I MY |=eSY

Aol ARERE 2= Sk, 24, AL Al 7] S

olct. Bl SInkE 2 o AR Faoleat gl Fal
22 Aelo] W ER: oJEe Btk Seleis AekUA 20wk,
Thksleig 1wl 217k skl 04w 37bsle] Al
sttt

Fig. 3¢ 27k ZsiAlo] ok Qikg W swz 27)o] oheh
st ucja aoxe 59 o 4 Gfel S S
Qe ARgBIY, ofSo] 212t A7
Z+ 220.57 nm/min, 197.35 nm/min, 115.62 nm/man]E} 2 APAL
< A7kt &EjElolA] 7R =2 Aukgol] YL, HARY]
7]_ 7].7(]— IJ-O]—]:]- o]L‘_ ‘QJU—/K]—O] l—LU:] Oi]D]— /\] /\H/\“]E]}_: ?_i!-.?_l:r]_ﬁ-
o|2¥te] Astavrt 7MY Fojuths 2 Hojwtth. 2eklid
o wWi=A| oA AEAA HAUZS GA| w=A dojuA
Eo] Aupgo] F7IsHA ok B3t HASE S Sl £HA
5“7] of YIS E 7 U EFulE ol2o] 2|9} A 25kt

Agste] wiEE o] FUAR7] FF a7 UehA Fok
Fig- 4= AA71elet #A4E Bl 1 dkSkea Skl we

¢

4

Il



May 2017 /309

220 | 7 7 14

410 E

180 | 3
7]

77ZIMRR %8 @

160 |- —{1Ra 2
i =

s 5

3

140 |- o
J04 @

20 f | 0.2

Material Removal Rate(nm/min)

100 224 Y2232} 224 0.0
Oxalic Acid Glycine Citric Acid

Fig. 3 CMP result in accordance with chelating agent
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Fig. 4 Electrochemical analysis according to types of chelating agent
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