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MNC student staff information

MNC has 6 to 8 undergrads students working through out the year, doing simple
stocking, cleaning, and packaging up hazardous waste.

This has been going on for over 25 years. ( over 60 students during that time )

Most are science majors, freshman are preferred due to the amount of time needed
for training them.

After the first 6 months to a yearthey learn basics including handling Haz waste
disposal. The first task to uses equipmentis LPCVD test wafer recycling.
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The student staff will learn several tools and help perform deposition rate checks,
etch rate tests, and other helpful tasks.

During their senior year they are working on a project that will benefit MNC. There is
also a side benefit too, as they have something talk about during interviews. When
the student brought up the project during an interview, it

was a turning point. Several student said that is what got them the internship.

Some of the students will continue to work in the semiconductor field, or go on to
grad school after working for us.

They are able to build on engineering skills- Most of the tasks they do will have a
good base to build from. We allow them to fail or try doing something in a different
mannetr.
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Beginning steps of learning equipment and working with wafers.

LPCVD LSN wafers get too thick if they are used too long.
The process dep rate changes with bare wafers V.S. nitride covered wafers.

Deposition test runs are done with the recycled LSN dummy wafers.

These bare dummies do the same thing what a full run of new bare wafers
would.

The nitride is dry etched off of the surface and later sulfuric cleaned.

Tools the students learn to run: STS RIE, Thin film measuring tool, Wet
chemical acid cleaning, and basic wafer handling.
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Low Stress Nitride wafer recycle

Use wafers as needed
[ LSN Dep ] <+ [ Ready for dep

Clean wafers
Sulfuric Acid

No film on wafers [

A——> Measure film thickness ] B

Film on wafers

‘——L Etch wafer in RIE J
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There is a cost savings in recycling the wafers, but it allows the students to repeat
etching and measuring. This develops proficiency and familiarity in using the tools.
Students have freedom to plan/setwork flow & schedule.

| spend time one on one time with students going over basic etching theory.
These one on one talks continue over time with each new system or process.

These starting skills can be called on anytime for any future needs.

From this point students focus into one of these areas, ALD, Photo, PECVD, or
Etching.

They are not set forever, but the next phase of a more deeperlearning will be on a
few limited tools. This happens during their second year or third year if they do not
work during the summer and only work limited hours.
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MNC student staff have basic duties to do while working projects and need to

New chemicals to be put away Haz waste still needs to be
processed
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The undergrads students will reveal their natural cleanroom ability or prefer to
work outside. One of a few things that we hope they discover about
themselves.

The next step the studentlearns is to do etch rates, they already know the
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The skills can be directly used to do periodic etch rates. They do the easier
systems to run and work up to the more complex etching systems.
STS or AV then DRIE lastly Oxford. Most etch rate tables are from student staff.

AV Etcher Etch Rates for 2015 - (A/min.)

Fims | Niside | Oside Thermal oo Regular | Resist | Rasist N7 | NEM Siliewn
340 40 ® | Nitride | ende | IS13 1 D818 0 gg00p | 3000P | Wafer |
| Nitl 2185 | 30 | 3 564 626 $80 | 677 | T2 | 2518 | 2301 |
| Nz | 1480 0 131 | 17 | 3@ | 253 | 2% | 196 | 368 | 60 | 1525+
T Nu3d | 983 | 3 | 37 | e | | 16 | 10 | 107 | 145 | 442 | 881 |
|Fastpoly | 2066 | 148 | 110 | 316 | 430 | 445 | 477 | 488 6821* | TI6l*
[ Pjsnitd] | 1365 | 448 | 405 | 890 | 06 | 800 | 737 | B30 | 4399 | 6414* |
[Slowpoly | 608 | 28 | 33 | 45 | w2 | a1 | | 143 | 1086 | 1240
[Tybtest | (313) | 43 | 50 | 0 | 16 | 13 | 38 | 128 | 0 | 42 |
Pjsoide | 109 | 230 | 196 | 53 | 63 4 | = 160 | N
| O2-clean | . . L | nes | 1345 | 1082 | 978

“Note: All etch rate teats mere performed with a whele 4™ wafer, after a 10 mizute O ~clean and & § minute chamber HI-'F.DII-III

*Resulting ¢iched 5i featores sthow varving degrees of "grasy’ or micro-masking,
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SEM images give feedback to the students allowing faster cycles of learning.
What was good or bad and what needs to be improved? ( where is the resist ?)
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Etching results are inspected by SEM. The students learn basic SEM
skills but also need to know what to do with the results. This gives
clues to etch profiles and better understanding of etching.

They also confirm tool performance as needed.
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Senior projects — we allow them to plan the best method of doing research or
setting up a process.

They also have some testing/research they largely controlled and written up
( with hints that it should look like a peer reviewed publication)

These final projects are written up and included with equipment knowledge
we have for the tool, or is handed out for given process applications.
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Aluminum Oxide Etching in TRION Il
By Brett Sevenich Glass Etching In A Trion RIE With ICP

Mark Landman-NanoeFabrication Center, University of Minnesota

The Effect of Nitrogen Gas on Etching Nitride and Polysilicon

Amy Schendel

An Improved f tching Pr

iy . ocess [g -
of Submicrop Features ir Used for the Fy brication

Niobiy :
*01um Lithooraphy
- hy Macleo
August Lentsch- SHAp hl‘ml‘“:’*

1 Solar p-i-n Cell

Rev 10

Created By: Jack Kelly
Revised By: lack Kelly
Last update: December 2015

ﬂ Minnesota Nano Center

UNIvERSITY oF MINNESOTA



