


AJA Orion Sputtering System

A zirconia (ZrO2) film was grown 
on a 3" Si substrate
• substrate heated to 150°C and 

rotated at 20 RPM
• pressure 3 mTorr with 30 sccm of 

Ar flow
• RF power varied from 50-60 W 

over the course of the run
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1st Growth Run

Deposited ~ 240 nm of ZrO2
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kSA SpectR Spectral Reflectivity System

Growth run monitored using a SpectR 
system:
• mounted on ⊥ port w/ 6” to 4.5” 

reducing nipple and 4° angled viewport
• includes x-y translation stage
• viewport to sample distance ~ 55 cm
• 50mm ∅ x 100 mm FL lens (400-1100 

nm)
• 50 mm non-polarizing B/S cube (430-670 

nm)
• light source leg (⊥ sample) has 500 µm 

aperture, fed by a 400 µm HOH 
fiber (CCK-1281)

• spectrometer fed by a 600 µm HOH fiber 
(CCK-1283)

• 512-pixel 340-930 nm sensor operated 
at 40°C (SNAA0674)
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kSA SpectR Spectral Reflectivity System

• uses a broad band illumination 
source with a 9W quartz 
tungsten halogen lamp with 
closed-loop control for high 
stability.

• includes an integrated shutter 
for stray light removal

• 2796K color temperature – 
output peaks @ 1000 nm

• power stability < 0.05% (1-σ, 
measured over 1 hour after 45 
min warm up)

• power drift < 0.01% per hour
• power drift < 0.1% per °C
• color temperature stable to 

±15 K
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Measured Reflectivity Spectra
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• effective λ range is ≈ 380-900 nm
• bare Si at room-T gives ≈ 40K cts 

peak @ 5 ms integration w/OD=1.0 
ND filter



R vs. t @ 500 nm (un-triggered)
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R vs. t @ 500 nm (un-triggered)
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Rate Rat Fit (lock s = 1, float n & k)
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G ≈ 0.15 Å/s, n ≈ 2.12



Film Optical Properties
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Film characterized using Woollam 
ellipsometer with Sellmeier model 

and 50/50 EMA surface layer.



Film Optical Properties (Room T)
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Compare the Sellmeier model dispersion 
curve with data from the literature for YSZ.

Note that the slight discrepancy is not 
surprising given that the sample used by 
Wood contained Yttria to stabilize it.



FitTool Results

18 April 2025 12

• ZrO2 thickness = 
222 nm 

• EMA thickness = 
38 nm

• cf. ellipsometer: 
234 nm w/ 12 nm 
EMA

• Scale factor (Rdata / 
Rmodel) = 0.98

• MSE  = 0.009
• 212 iterations in 

163 ms

Note that the model used the new custom 
Sellmeier dispersion curve



Conclusions
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ZrO2 Dispersion:
• The value of n deduced during growth @ 150°C from the 

Rate Rat fit to the 500 nm reflectivity data is in good 
agreement with the value obtained from the Sellmeier 
model used to fit the ellipsometer data acquired at room 
temperature after the deposition.

Thickness comparison:
• Ellipsometer: 234 nm + 12 nm 50/50 EMA ~ 240 nm 

equivalent
• FitTool: 222 nm + 38 nm 50/50 EMA ~ 241 nm equivalent
• Rate Rat: 208 nm. Even though the growth rate is 

accurate, the integrated film thickness is off by > 10%. 
This indicates that we need a better way to compensate 
for the film that was deposited before the growth rate 
measurement converged on a stable value.

n (500 nm)

Ellipsometer 
(room T)

2.13

Rate Rat 
(150°C)

2.12
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