Microfabrication (CHEM-E5115) exam May 21, 2024, 9.00-12.00

e Answer 5 out of 6 questions. If you answer all 6, the best one will be dropped out.

e Make sure your answers are coherent and consistent: a collection of facts is not an answer.

e There is usually more than one way of doing things, so you have to argue for your choices.

e Draw figures and graphs when appropriate. Paste them into your text document.

e Note that some features in the drawings are because of drawing software only and do not
represent actual microfabrication profiles.

e Return each answer as a separate pdf-file into appropriate return boxes #1-6.

1. Compare these two technologies. Try to identify the biggest differences and similarities.
Part 1is 1.5 points, part 2 is 0.5 points. 6 p. total.

Al: Thermal oxide vs. CVD oxide

A2: Which one would you use as gate oxide in TFT (thin film transistor) and why?
B1: Anodic bonding vs. fusion bonding

B2: Which one would you use in glass-glass bonding and why?

C1: RIE of silicon vs. DRIE of silicon

C2: Which one would you use to etch thru 5 um thick SOI device layer and why?

2. Explain the main steps of fabrication of structures shown in a) to f). 1 p. each. Use:

THERMAL OXIDATION

LITHOGRAPHY

ETCHING (+STRIP) (silicon, blue, red, green film)
DIFFUSION (of n/p)

EPITAXY (of n/p)

FILM DEPOSITION (of blue, red, green)
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3. Explain step-by-step how the SOI electrophysiological needle is made. Also detail
deposition and etching methods, give layer thicknesses... The yellow metal is reactively
sputtered TiN.

4. Dual Damascene is further development of damascene process. Fabrication of copper
metallization using Dual Damascene Process is shown below. Answer the questions below
(1p each).

a. Why are Cu and low k dielectric are chosen as the materials?

b. Explain role of barrier and seed layers.

c. How critical is identity of dielectric layers (thickness, material) for fabrication? Explain
your answer.

d. The Chemical-Mechanical Polishing (CMP) step is used once in the process flow. Which
step is it? What is its purpose?

e. If the SiN etch stop layers are omitted, what will be the problems? lllustrate with a
drawing.

f. What happens if lithography misalignment will be too large?
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Illustration of a process flow is given below. Answer following questions:

Which device is fabricated? Identify at least 8 structural and physical parts of design. 1
point.

Process flow was introduced in 1980. Propose at least two improvements which have taken
place since then. 1 point.

Which part of modern version is done from high k dielectric? Why? 1 point.

What kind of doping (n-poly, p-poly) and its dose is used for polysilicon in modern version.
How is doping done? 1 point.

Give process flow for modern version of device. Make a drawing! 2 points.
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6. Write an essay on SOI technologies. Your essay must discuss these six figures in this order.
Note that other issues, which are not in these figures, must be included. 6 points.
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