Solu o
Midterm Exam - EE486 ‘
Spring 2017

There are 5 problems on 5 pages, plus a page of tables/plots. Show all your work. Use back of page if needed.

1.. Describe a process to fabricate the structure shown below with a minimal number of photolithography steps. Be

specific about the nature of the critical deposition and etching steps. (16)
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2. Silicon is doped with phosphorus via a predep followed by drive-in.

(a) Ifthe surface concentration during pre-dep is fixed at 2x10%° ¢cm™ at 1050 °C, what would be the time required
to get a dose of 2x10" cm?? Assume constant equilibrium diffusivity appropriate for average P doping of 102

cm‘3.(12)
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(b) Ifthe background acceptor doping is Sx10'® cm3, what would be the junction depth for a drive-in of 120 s at
1050 °C. Assume constant diffusivity for average P doping of 5x10' cm™ and assume erfc profile for a given
Dt can be approximated by a 1-sided Gaussian with 0.8 Dt (10)
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3. Arsenic is implanted at 20 keV to a dose of 2x10'* cm™ through a 20nm polysilicon film (same range statistics as
Si) on top of a thick SisNj layer.

(a) What is the peak doping and its location in the poly film? (8)
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(b) What dose will end up in the poly-Si film? Sketch the depth profile (10)
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4. A 100 wafer with an initial 20 nm of oxide grown at the same temperature is oxidized in dry O at 1000 °C.
(a) What would be the initial oxidation rate (include impact of thin oxide kinetics)? (8)
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(b) Estimate the time required to grow an additional 30nm of oxide. (8)
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(c) What would be the average interstitial super/undersaturation in the nearby Si during this oxidation step?
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5.
(a) How would oxidation impact the electrical activation of arsenic in the underlying silicon (increase,
decrease, no change)? Explain. (6)
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(b) A boron predep is done with surface concentration near solid solubility. If there was an As buried layer,
would its broadening be more, less or the same compared to the same thermal cycle without the B doping
source? Explain. (6)
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% (c) Ifa hlgh dose of )Ge is 1mp ted into Sl prior to a low dose As implant, how would that effect the resulting
implant depth. Explain. (6)
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