Ning Cao, Staff Engineer, nano-fabrication Lab, UCSB

Amorphous Si films were deposited on SiO; (~200 nm)/Si substrate using Advanced Vacuum PECVD?2 tool

wafers Pressure HF Power Gas Flow-rate (sccm) Chuck Film Deposition | Stress (~200nm
(mT) (W) SiH4 (2% in He) N, Temperature (°C) | Rate (nm/min) | film thickness)

600 30 1500 0 300 6.65 -945

600 100 1600 0 300 12.8 -1265

3* 800 30 1500 500 300 6.15 -465

4 600 30 1600 0 200 7.05 -1271

5 600 15 1600 0 300 5.6 -850

6 700 30 1800 0 300 5.49 -1245

*: The stress is lower because there is a SiNx component in the film (see the elliposmetry data, optical constants spectra, below).




Ning Cao, Staff Engineer, nano-fabrication Lab, UCSB

1)a-Si#2: 600mT, 100W (HF), SiH4(2% in He) flow-rate=1600sccm, chuck temperature=300°C, and deposition time=20 minutes.
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Ning Cao, Staff Engineer, nano-fabrication Lab, UCSB
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Ning Cao, Staff Engineer, nano-fabrication Lab, UCSB

2) aSi#3: 800mT, 30W (HF), SiH4(2% in He)/N2 flow-rate=1500/500sccm, chuck temperature=300°C, and deposition time=20 minutes.
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k of B-Spline @ 632.6 nm = -0.01027 Use KK Mode = OFF I

Query remote system for Opt. Const. = OFF
Show Advanced Options = OFF
+|Layer # 1 = Cauchy Film Thickness # 1 = 301.27 nm
Substrate = SI_JAW
Angle Offset = -0.00065
+ MODEL Options

+ FIT Options
A ATHED Mnti

4]

B T T T T T T T T T E T T P F T AP A A A P m

Data ’l

Graph Type g
Variable Angle Spectroscopic Ellipsometric (VASE) Data Zoom A
80 | 300
Psi (55.00, 65.00, 75.00°) e
Delta (55.00, 65.00, 75.00) .
Model / 44 ﬁ / A‘”’"M
60 £ i S W Ll 200
0
G 40 P 100 %
o - [
”‘_,,m-‘-w""'\j O
N /‘.‘ S
’ A |
0 —— -100
0 300 900 1200 1500 1800

Wavelength (nm)




Ning Cao, Staff Engineer, nano-fabrication Lab, UCSB
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Ning Cao, Staff Engineer, nano-fabrication Lab, UCSB

3)a-Si#4: 600mT, 30W (HF), SiH4(2% in He) flow-rate=1600 sccm, chuck temperature=200°C, and deposition time=20 minutes.
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Ning Cao, Staff Engineer, nano-fabrication Lab, UCSB
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Data: aSi4-on-5i02-300nm-Si-600mT30WHF-Si... - Model: aSi4-Si02(300nm}-Si-600mT30W-SiH4-1600sccm-Chuck temp200C-20min (Snapshot)
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MSE = 19.546 Init. values: n=1500 k=000 Starting Mat = a-Si parameterized

Thickness # 2 = 123.62+0.281 nm Resolution (eV) = 0.300 20 Pts. (0.734-6.480 eV) Draw Neode Graph
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Ning Cao, Staff Engineer, nano-fabrication Lab, UCSB

4)a-Si#t5: 600mT, 15W (HF), SiH4(2% in He) flow-rate=1600 sccm, chuck temperature=300°C, and deposition time=20 minutes.
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Ning Cao, Staff Engineer, nano-fabrication Lab, UCSB
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Ning Cao, Staff Engineer, nano-fabrication Lab, UCSB

5)a-Si#2: 700mT, 30W (HF), SiH4(2% in He) flow-rate=1800sccm, chuck temperature=300°C, and deposition time=20 minutes.
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Ning Cao, Staff Engineer, nano-fabrication Lab, UCSB
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Data: 7-13-2016-aSi-on-thermal Oxide-Si-20m-7___

Model: 7-13-2016-aSi-300C-20m-700mT-1800sccm-on thermal oxide-small piece (Snapshot)
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