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For coming (11 nm generation and beyond in Integrated Circuitd ICO manufacturing, innovational
Chemical Mechanical Polishingd CMP material is necessary to prevent any damage of delicate film stack
and structure with low-k dielectric materials during CMP process. The low-k dielectric materials used in
this generation and Cu material for wiring can be easily damaged by mechanical force and chemical reac-
tion. Furthermore, higher planarity with low dishing and erosion is desired. To meet these demanding re-
quirements, approach combining pad and slurry technologies would be quite essential. JSR has developed
advanced (10 nm CMP consumables with slurry, which contains soft abrasive and unique chemistry, and
lower hardness solid pad. This paper describes discussion on some of the essential key technology for cop-
per and barrier polish. Lower defectivity with better planarity has been confirmed with JSR CMP consum-

able sets.
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Table[J Representative CMP polishing condition

Parameter Unit |Cu Polish Bar.”er
polish
Platen Speed [rpm] 0 (HE]
Head Speed [rpm] M (HE]
Retainer Ring Pressure [psi] g g
Membrane Pressure [psi] am ad
Slurry Flow Rate [midmin]] OO HEN
Conditioner Down Force| [Ibf] g g
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Fig. 1 Electron Micrographs of] AlCtolloidal silica and] B Ctomposite abrasive.
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Fumed silica dispersion

Colloidal silica dispersion

Composite abrasive dispersion

LKD-5109 area

No peeling

Fig. 2 Degree of peeling on JSR LKD- 5109 blanket wafers which were polished by fumed sil-
ica dispersion, colloidal silica dispersion and composite abrasive dispersion, respec-

tively.
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Fig. 3 The measurement data of AFM force curve to
estimate the degree of hardness of abrasive used
for CMP slurry.
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Fig. 4 The torque current monitoring of CMP process.
The slurrfd Alkontains the chelating agent
which can make the hydrophobic property on Cu
surface after CMP. On the contrary, the slurry
0 B [tontains the chelating agent which can
make the hydrophilic property on Cu surface af-
ter CMP.
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Cu polish

Barrier polish |

Type-1 :Remove BM, Stop on Cap *

Type-3 :Remove BM + Cap, Stop on Low-k

x..

Tyvpe-4 : Remove BM + Cap + Low-k

Fig. 5 The possible cross-sectional scheme of wafer structure of 32 nm generation.
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Fig. 6 Correlation between removal rate of low-k film
and the number of hydrophobic unit in the mo-
lecular chain of surfactant.
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Fig. 7 Correlation between the quantity of k-value change
on low-k film and the number of hydrophobic
unit in the molecular chain of surfactant .
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Fig. 8 Correlation between total defect count and pad
hardness] Duro DO
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Table[7 Combination of slurry and pad for the CMP polishing test

Cu polish

Barrier polish

Slurry K series

Composite abrasive slurry | Friction control chemistry

L series

Unique surfactant

Pad FRITT] series

JSR padl hard typel

FHRITT] series
JSR soft pad

TablelJ] CMP data of Cu slurryd K series[]

Conventional Pad | JSR padl hard type[

O Blanket wafer CMPO

CuRR O0min NN NN
WIWNU % Om O
O patterned wafer CMPO

Dishingl O [I1J um W W

Erosionl O M gmId um W WEN|
Erosionl O MM amIOI0 gm ™ NN
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TablelJ] CMP data of barrier slurrfJ L series /]

Conventional Pad | Conventional soft pad | JSR soft solid pad

O Blanket wafer CMPO

CuRR O0Omin EN| oo oo
TaRR OOmin EN| oo (N
TEOSRR 0O0min a1 o (N
0 patterned wafer CMPO

Dishingl O M1 pumIT] um HEN| HEN RN
Dishingl O [I1J um HEN| HEN RN
Erosionl O M gmDI um HEN| EEN RN
Erosionl O MM umIIIO gm o N o

100

Barrier slurry; JSR L series

Defect counts (normalized value)
50

0

Conventional Conventional soft  JSR soft pad
hard pad pad

Fig. 9 The normalized defect count on wafers which
was measured by KLA 2351.
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