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ABSTRACT

Chemical Mechanical Polishing(CMP) in semiconductor production is characterized its output property by Removal
Rate(RR) and Non-Uniformity(NU). Some previous works show that RR is determined by production of pressure and
velocity and NU is also largely affected by velocity of flowfield during CMP. This study is about the direct measurement
of velocity of slurry during CMP and whole flowfield upon the non-groove pad by Particle Image Velocimetry(PIV).
Typical PIV system is modified adequately for inspecting CMP and slurry flowfield is measured by changing both pad
rpm and carrier rpm. We performed measurement with giving some variation in the kinds of pad. The results show that
the flowfield is majorly determined not by Carrier but by Pad in the case of non-groove pad.
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Fig. 2 Schematics of PIV set-up for CMP
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Table 1 Experimental conditions of wafer and pad

velocities

E-pad 200, Cabot Wafe[rr;';l]““y Pad[yp‘ﬂq"]“‘y
Case 1 (N1) 33 84
Case 2 (N2) 57 84
Case 3 (N3) 93 84
Case 4 (N4) 57 145




CLYE-EFR7: BFABISRAA A 23D As5E

Table 2 Specifications of PIV system

Equipment Specifications
Double-Pulsed 532 nm at 10Hz
Nd:YAG Laser 50 mJ/pulse
Tube length of 200mm with
Laser Endoscope | diameter of 8mm

Divergence angle of ca.30 deg.

Fluorescence

Polystyrene
(1.05 g/cm3,refractive index of
1.59@589nm)

Particles Excitation/Fluorescence
wavelength: 540/612nm

Laser Guiding 15mm aperture

Arm

Imager Compact
Double Frame
CCD Camera

Dual-Frame-Technique for cross
correlation

Time separation of minimum 15
ps+ 5 us

12bit @ 20Hz: 12.5 frames/s
Resolution: 1280 x1024 pixels:

Chip format
size:  8.6x6.9mm’
Spectral range:290~900nm
Electronic shutter minimum: 10us
. Lens f 17mm, NA 0.95
Filter 600 nm high pass filter
Computer & Davis 6.2, 0S: Window 2000
Software
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Fig. 3 Flow velocity distribution at various carrier and pad
rpm in non-groove pad
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Table 3 Mean speed of flow in Non-groove pad

Cases _Ratio of carrier to pad velocity Mean Speed (m/s)

NI 0.39 0.468
N2 0.68 0.501
N3 1.11 0.466
N4 0.39 0.539
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Fig. § Streamlines of flow of various carrier/pad rpm in

non-groove pad
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