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Effect on protective coating of vacuum brazed CMP pad conditioner using in Cu-slurry

M. S. Song , W. H. Gee (Shinhan Diamond Industrial Co., Ltd.)

ABSTRACT

Chemical Mechanical Polishing (CMP) has become an essential step in the overall semiconductor wafer fabrication

technology. In genei'él, CMP is a surface planarization method in which a silicon wafer is rotated against a polishirig pad in

the presence of slurry under pressure. The polishing pad, generally a polyurethane-based material, consists of polymeric foam

cell walls, which aid in removal of the reaction products at the wafer interface. It has been found that the material removal

rate of any polishing pad decreases due to the so-called “pad glazing” after several wafer lots have been processed. Therefore,

the pad restoration and conditioning has become essential in CMP processes to keep the urethane polishing pad at the proper

friction coefficient and to allow effective slurry transport to the wafer surface.

Diamond pad conditioner employs a single layer of brazed bonded diamond crystals. Due to the corrosive nature of the

polishing slurry required in low pH metal CMP such as copper, it is essential to minimize the possibility of chemical

interaction between very low pH slurry (pH <2) and the bond alloy.

In this paper, we report an exceptional protective coated conditioner for in-situ pad conditioning in low pH Cu CMP process.

The protective Cr-coated conditioner has been tested in slurry with pH levels as low as 1.5 without bond degradation.
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Fig. 1 Photos of (a) vacuum brazed CMP pad conditioner,
(b) its SEM-image of front view and (c) side view
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Table 1 Fabrication condition of the vacuum brazed
conditioner.

Diamond space Regular
Diamond protrusion 50 o
Conditioner flainess 37 m

Diamond density 5~6 ea/mm?

Diamond size (US mesh) #8/100
Coating laver IN. DLC, Cr
Shank (size) SUS 304(47)
Vacuum Brazing Ni-Cr based
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Fig. 2 Corrosion Protection of conditioner for low pH Cu
CMP slurry
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Fig. 3 SEM images of the conditioner samples after
immersion corrosion test for low pH Cu CMP slurry

3.2 A8 (retention force)

WA Aol FEE WENA L thololE =9}
2o ool 2¢E g Hrlstr] Y8l Fig. 49 gol
HAE AlAE A&t AT BFHFAHYE o
|35t tholotZ= 3 E‘Z’L«J é?}?—%% L=}
Z3 AolA Fell FHE %
2 fAstdA 98 U}O}OP%EOH BEAMN
ERRE ool st gEs e
=

Fig. 5 © #24Ad 434 3.9
o] A" oXE 2YF
Folc}, RaAAE A 732"5
oFghel Apol7h glon,
s vehlA g ““’\l
8L A gL

g RS BYoew, w

Oft

KX
i

7

ﬂJ i M

{

436

o] stz cholopRe Aol LAY AR
o} Bashorh sAw 43 2 4o AgE B4 A
st Fo AGH e Aolrt gRosl, o
89 DLC 2 Cr IYFo] ofs) B o]

sk At

Fig. 4 Photos of diamond retention force measurement
system
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Fig. 5 Results of diamond retentton force vs. coating type
before (open circle) and after (closed circle) corrosion test
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Fig. 6 Photos of polishing test machine (IPEC;472)
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Table2. Test parameters for polishing pad wear rate

8.96 ib

down force

platen 53 rem
disk 5B rpm
Swerp 13.6 sec
time 55 min (O~96hr)
slurry for Cu O (including ; 10X citiric acid, 0.5% H0)
sturry flow rate 150 m}/min
sturry pH 1.5
mad R 1C-1000-A2, 20".0.0560°. KGRY
50 - .
Coating tvpe
45 1.Unprotected sample

2. Titanium Nitride
3.Ciamond Like Carbon
4.Cr

Pad wear rate {um/hr

Coating Type

Fig. 7 Polishing pad wear rate test results for coating types
of conditioner sample (initial stage, 55min data)
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