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CONTENTS: Subjects

Introduction sessions: (2 sessions: E.Bertran)
Fundamental concepts of Clean Room operation. Clean Room types. Clean Room conditions. Clean Room Operation. Clean Room applications. Equipment installed at the Clean Room of Physics Faculty of Barcelona University.
Practices: Clean Room Sessions 
There will be 11 Clean Room sessions of 2.00 hours each, and there will be performed experiments chosen from the list below:

1. Basic concepts of behaviour and dress in clean room. General visit to the clean room facilities. Laminar cabinets. Water, gas lines, water cooling lines, roughing vacuum lines.  Deposition processes room. Lithography processes room. (one session: E.Bertran)
2. Introduction to the Production and Treatment equipments: Vacuum evaporator, Sputtering system, Plasma CVD system, Glove-Box, Rapid heating oven. Microscopy equipment: metallurgic optical microscope, AFM. (one session: E.Bertran)
3. Evaporator training. Deposition of a metallic thin film by vacuum evaporation. (2 sessions: E.Bertran)

4. Sputtering training. Deposition of a metal oxide thin film by magnetron sputtering. (one session: E.Bertran)

5. Optical lithography: Introduction to MG1410 Mask Aligner. Mask design

for microfluidics and microlectrodes applications. Substrate cleaning. SU8

photoresist processing. (one session: M.Moreno)
6. Soft-lithography: Introduction. PDMS preparation and Replication process. Plasma-cleaner. Microfluidics application. (one session: M.Moreno)

7. Polymer processing. Introduction. PMMA processing. Integrated Optics

Design. (one session: M.Moreno) 

8. Electrode Fabrication: Introduction. AZ1512 photoresist processing.

Aluminium deposition (evaporation or sputtering). Lift-off process. Ion-etching process. (one session: M.Moreno)
9. Building a pattern by a PMMA lithographic mask on a Cr/glass substrate. (one session: M.Moreno)
10. Ion etching training. Electrode Fabrication: AZ1512 photoresist processing. Al/Cr/glass evaporation. Ion-etching process through a lithographic mask patterned on Al/Cr/glass substrate. (two sessions: M.Moreno)

Plan: 

Attending hours: 4 hours (classroom) + 22 hours (laboratory)

Tutored study hours: 10 hours

Self study hours: 32 hours

After each session, students will have to deliver a report: 

1.- After sessions 3. Evaporator training and 4. Sputtering training, the students 

must submit a report on deposition processes.

2.- After sessions 5. Optical lithography, 6. Soft-lithography and 7. Polymer processing, the students must write a report on the design. 

3.- After sessions 8. Electrode Fabrication, 9. Building a pattern by a PMMA and 10. Ion etching training, the students must submit a report on the ‘micro’ fabrication  working on the structure and the fabrication process. They will have to use the bibliographical references recommended. 

4.- At the end of the course, the students must submit an overall report.

References
Books:
· Anne Marie Dixon, ed., Environmental monitoring for cleanrooms and controlled environments, Drugs and the pharmaceutical sciences ; 164, 2007
· William Whyte, Cleanroom Technology. Foundamentals of Design, Testing and Operation, Wiley, 2010.
Journals:
· Cleanrooms, PennWell, USA,                                       http://er.pennnet.com
· Cleanroom Technology, HPCi Media, UK,                           http://www.cleanroom-technology.co.uk
· Controlled Environment. Vicon Publishing, Inc., USA, http://www.cemag.com
Seminaries:
· LUWA: Comportament i Operativa en Sales Netes: Facultat de Físiques U.B. - 17/02/2009

Web-sites:

· Cleanroom at Wikipedia, http://en.wikipedia.org/wiki/Cleanroom
· Cleanroom Training, NINN at PennState, http://www.mri.psu.edu/facilities/nnin/Training.asp
· ISO, International Standards 14644, http://www.engineeringtoolbox.com/clean-rooms-iso-d_933.html
· Yujie Xiong, Brent Riggs, NRF Clean Room Manual at: http://www.nano.wustl.edu/doc/Instrument%20Manuals%20and%20Protocols/Cleanroom%20Manual.pdf
