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1.0 INTRODUCTION

Nanotechnology Research and Teaching Facility consists of a well-maintained
cleanroom, SEM, UHV STM, and E-beam writer/FIB labs, and a work room on the first
floor. There are faculty, staff, and student offices, and faculty labs on the second floor
and on a part of first floor. The NanoFAB facilities are available for use to all UTA
faculty and research students. Those who are not affiliated with UTA should contact
management to find out how they can use our facilities.

We have various process and characterization research equipment that is fairly
complicated to use and maintain, and may cause harm to the personnel if proper safety
procedures are not followed. Also, each piece of equipment is generally used by more
than one research group and hence needs special maintenance. For these reasons, it
is imperative to have policies in place. These policies and procedures are designed to
provide users with not only a safe and secure work environment but also to maintain
the facility in the best possible condition.

In this document, the term management is used to signify the persons in charge of day-
to-day operation and long-term policies.

The following individuals are considered current management:

Director: Zeynep Celik-Butler, Ph.D.
Email: zbutler@uta.edu

Phone: (817) 272-1309

Manager: Nader Hozhabri, Ph.D.

Email: nh@uta.edu
Phone: (817) 272-7493

Administrative Assistant: Thanh Bui

Email: tbui@uta.edu
Phone: (817) 272-1536

Research Engineer (Process and Equipment): Dennis Bueno
Email: dennis.bueno@uta.edu

Phone: (817) 272-0935
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Research Engineer (Process and Equipment): Richard K. Chambers
Email: rkchambers@uta.edu
Phone: (817) 272-0205

Research Engineer (Process and Equipment): Richard Wells

Email: rew@uta.edu
Phone: (817) 272-5177

Equipment Technician: Paul Logan
Email: paul.logan@uta.edu
Phone: (817) 272-7487
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1.1 GOAL

Provide safe and secure work environment and maintain the
facility in excellent condition.

1.2 SCOPE

All persons using NanoFAB facilities are required to follow the
procedures given in this document.

1.3 QUIZ

At the end of the training, a short quiz is given. You must pass the quiz
to gain access to NanoFAB facilities. Those who failed the quiz would
need to go through the training again and pass the quiz.

2.0 EMERGENCY PROCEDURES

Emergency is defined as any incident or event in the cleanroom that is
out of the scope of ordinary routine, like chemical spill, gas ke,
chemical explosion, etc.

In case of an accident or emergency the prime concern is the
safety of all personnel. Follow the guidelines given here in case
of emergency.

If emergency announcement system is activated, follow the
instructions. If it calls for evacuation, do it in orderly manner.

2.1 Emergency Evacuation

Stop whatever you are doing, asses the emergency and evacuate in a
quick but orderly manner. Use the nearest available emergency exit.
Do not use elevators, use stairs. Immediately notify
management/emergency personnel (fire, paramedics, police).

If you are in cleanroom and if there are no instructions, evacuate

depending on your assessment of severity of emergency by one of the

following ways:

ATake the cleanroom attire off and exit the regular way as in a
normal situation and leave the building

AEXxit the regular way or through clean storage area.

AExit through the nearest available emergency exit in cleanroom attire.

NOTE: In case of an emergency, you can exit the cleanroom with your
cleanroom attire and this is the only case that you are allowed to do
that.



2.2 Emergency Contacts

UTA Police Emergency telephone Number: (817) 272-3003
EH&S: 817-272-2185

Facilities Management: 817-272-2000

Give the following information:

1. Your name

2. Location (NanoFAB, room number)

3. Nature of emergency (fire, chemical spill/leak, injury, etc.)

Major Injury (major cuts, electrical shock, eye injury, etc.)
Call 911

Minor Injury (minor cuts, bruises,
etc.) Student Health Services

605 S. West St. (at 3" St.)
Phone: 817-272-2771

3.0 NANOFAB EMERGENCY AND SAFETY EQUIPMENT

3.1 Emergency Equipment

Phone: There is one phone line in cleanroom with four extensions, one
each in Bay 1, Alcove, Teaching FAB, and Bay 4 (MBE).

Safety showers/eye wash stations: There are safety showers/eye
wash stations in Bay 1, Alcove, Teaching FAB, Teaching FAB yellow
room, and Bay 4 (MBE) . If a chemical gets in your eyes wash for at
least fifteen minutes. If a chemical gets on your clothes, remove any
contaminated clothing immediately and wash for at least fifteen
minutes. Get immediate medical help.

Fire Extinguishers: Fire extinguishers are available wherever
chemicals are used.

First Aid Kits: Several kits are available in cleanroom.

Automatic Fire Sprinkler System: The whole NanoFAB building
including the cleanroom has automatic fire sprinkler system which is
heat-activated.

Fire & Toxic Gas Alarms: The whole building has emergency
announcement system that is activated in case of fire or toxic gas leak
with_respective message. It is also used by UTA Emergency office for
announcements. In addition, white flashing lights indicate a fire alarm
while amber strobe lights indicate toxic gas leak. These are activated
by smoke or toxic gas sensor s. Fire alarm can
handlesdé6 that are available at all emergency
emergency and the alarms are not activated, this handle should be
pulled by first person evacuating the building.
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3.2 Safety Equipment

Safety Goggles: 1t i s usersd responsibility

goggles or safety glasses. However, NanoFAB does provide for use, but
numbers are limited.

Face Shields: Face shields are available inside cleanroom at every
chemical hood and in supply cabinets. Face shields are also available in the
work room.

Heat Resistant Gloves: These gloves are available at furnaces inside
the cleanroom and in supply cabinets.
Chemical Resistant Aprons and Sleeves: These are available at all

chemical hoods and supply cabinets in cleanroom.

Chemical Masks/Respirators: It is the responsibility of the users to get
these according to the recommendations of the Environmental Health
and Safety Office (ext. 22185) if these are required for the chemicals
they plan to use. These can be stored in cleanroom.

Face Masks: These are dust masks and are available in cleanroom
supply cabinets and work room.

Chemical Spill Kits: Chemical spill kits are available wherever
chemicals are used for acids, bases, and solvents.

MSDS (material safety data sheets): These are available in yellow

folders in proximity to chemical use and storage areas.

4.0 USING NanoFab
(http://www.uta.edu/engineering/nano/)

The following road map is available at the nanofab website:
(http://www.uta.edu/engineering/nano/user.php)
Please follow this to get access to nanofab facilities.
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Road Map to NanoFAB Facilities
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4.1 NanoFab Startup Requirements & Training Schedule for 2007 i 2008 Academic
year

Project Meeting or Usage Assesment with NanoFAB Staff (Optional):

Email tbui@uta.edu with availability and project description along with the following
information:

1. Your name and department and the name of your faculty advisor (if applicable).
2. A brief description, in Word format, of your project.
3. A list of materials that you currently have; i.e., samples, lithography masks, glassware, tweezers,
etc. Write 6noneb6 if you have no materials at thi s
4. A timeline for the proposed work. If a timeline does not apply, give an approximate date
you would like to start the project.
5. In a PowerPoint presentation, provide details of the processes that you want to
accomplish using NanoFab facilities. Use illustrations with the description, especially if
you are planning to do fabrication.

NanoFab Application:
Internal Application is for users affiliated with UTA. External Application is for outside academic
or industrial users. Internal applications are generally reviewed within 3 business days.

General HAZCOM:

It is available online.

Requirements: Registration. Please register by calling Department of Environmental Health
and Safety (EH&S) at 817-272-2185. Print and submit (or email to tbui@uta.edu) the
certificate after you finish the training.
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NanoFAB Safety & Protocol Training:
NanoFAB Building, Room 206 (Conference Room), ond Floor, 2:00 - 4:30 PM

Offered on an Tuesday or Wednesday (alternating) of Every Month*. To access the safety
& protocol training schedule, do the following

1- Click on the following link:

https://www.uta.edu/engineering/nano/user.php

2-Clickonthei Nano%afbety & protocol Class and Examo
3- To see the schedule for the safety training, Clickont he ATr ai ning Schedul eod
open the updated safety training schedule for the year.

Quiz results are e-mailed within 3 business days
Reqguirements: Registration. Bring the training document with you to the_training.
Send an email at least one_working day in advance with the following information: your full name, UT

1000ID number, current email address, telephone number, department, and facultyad vi sor 6 s n ame
to NanoFab admin email address_tbui@uta.edu. If you are taking this training for the EE5343 course,
include that information instead of the faculty adv

Hands-on Chemical Training & Clean Room Access:

9:15 AM to 12 PM

Meet in NanoFABG6s 1st Floor Lobby no | ater than ¢
Offered on 3rd and 4th Tuesdays or Wednesdays (alternating) of Every Month*. Please see the

Safety and Protocol Training Schedule. Requirements: Registration, Approved Application,

NanoFAB Safety & Protocol Training, Successful Completion of the NanoFab Safety Exam, and

the General HAZCOM Training.

Send an email at least one working day in advance with the following information: your full name, UT

1000ID number, current email address, telephone number, department,and f acul ty advi sor
to NanoFab admin email address_tbui@uta.edu. If you are taking this training for the EE5343

course, include that information instead of the fac

Hands-on Photolithography Training (OAIl Backside Aligner):
1:15 PMto 4 PM
Meet in NanoFAB&ds Clean Room (Bay 1) no |l ater tha

Offered on 3rd and 4th Tuesdays or Wednesdays (alternating) of Every Month*. Please see the

table below for the dates. Please see the Safety and Protocol Training Schedule.

Requirements:
Send an emalil at least one working day in advance with your name, current Send an email at

least one working day in advance with the following information your full name, UT 1000ID number,
current email address, telephone number, department, and facultyad vi sor 6 s name t o Nan
admin email address tbui@uta.edu.
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4.2 Equipment Training and 24/7 Access

1. Contact the appropriate NanoFab staff for equipment training. Equipment
training will be done after you have completed the chemical training. This
training may take one or more sessions, depending on the complexity of the
equipment. After you complete the training, you will need to independently use
the equipment at least once, during the daytime within the first week (and not
on the same day as training). Ask your trainer for any other requirements for
that particular equipment before you can become independent user.

2. The initial access to the cleanroom for new users is set for Monday through
Friday, from 7AM to 6PM, except for days that university is officially closed. To
have 24/7 access, you need to have 120 hours of cleanroom experience. When
you are certain that you have 120 hours of cleanroom experience, you need to
contact NanoFab manager in person to request 24/7 access. Upon your
request, your activities in the cleanroom will be extracted and calculated. If the
limit of 120 hours has been achieved, your request will be approved. The
following information is required:

a. Your name, UT 1000 ID number and the name of your faculty advisor
b. The date you received cleanroom access
c. Reason for 24/7 access

NOTE: If you do not use cleanroom for a six month period continuously, you will
lose access to the cleanroom and authorization to use any equipment. The
procedure, described above, will need to be completed to regain access to the
cleanroom.

Important:

ANo equipment can be used without training. You need to get training for each
piece of equipment that you want to use.

AOnly approved processes can be done. You are responsible for getting approval
for any new process.

ANo equipment or facility modification or repair can be done without approval.
AUsing others MAV. ID or helping others to enter or leave the cleanroom is strictly
forbidden and may result in immediate revocation of your cleanroom access. If

you do not have your ID with you and you are an authorized user in good
standing, you should get a temporary ID from the management. Temporary IDs
must be returned before 5 PM on the same day they were issued.

4.3 Equipment Reservation:

Online equipment reservation is available for authorized users. You can only book
the equipment you are authorized on. If the equipment does not show up on your
reservation list and you think you are authorized on it, please contact the trainer.
The link is: (nanofabreservation.uta.edu).

You are provided the user name and password after your nanofab application is
approved. If you have reserved a piece of equipment and do not show up, after 30
minutes of time elapsed, you will lose your reservation.

The equipment after that can be used by the next person in-line or any other user
without having reservation.
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5.0 INTRODUCTION TO THE CLEANROOM

Cleanroom is located on the first floor of the NanoFAB Building. Please consult cleanroom
layout (Figure 1) for the location of all the items inside the cleanroom that are described in this
section. The entrance to the cleanroom is through the ramp from the visitor lobby. Access to the
cleanroom is restricted. There is a card reader on the entrance. You can get in the cleanroom by
swiping your UTA MAV Express card only if you are an authorized user.

5.1 Entrance

5.1.1 Entrance Room

This is the first room in the cleanroom. This room contains a cabinet, two wire benches,
trash can, a laundry can, a rack with various bins for latex gloves, hair-net, face-net,
disposable shoe covers. Also a cabinet for various size gowns, hoods and booties. A yellow
line divides the room in two parts. No one is allowed to cross the yellow line without wearing
the disposable show covers. On the laundry can, there are two lists, one for dirty laundry
and one for visitors. Anyone who enters the entrance room, before proceeding to gowning
room, should first wear a pair of disposable shoe cover without crossing the yellow line.
Then that person can proceed. After covering shoes, parson should wear latex gloves. In
wearing latex gloved, person should not touch the fingers of the gloves with naked hands.
Latex gloves should be followed by wearing hair-net and face-net. Any person who requires
fresh hood, gown and booties, they should take the required items from the cabinet, unwrap
the item, leave the plastic bags in the trash can and proceeds to the next room.

NOTE: Before unwrapping the bags, endure the selected item is correct size.

5.1.2 Gowning Room

This is the second room. This has three racks with metal hangers for cleanroom coveralls. Each

hunger is designated to a person. All hangers are labeledwith aut hori zed user s6 name
are labeled for students of EE5343. Any user when is exiting the cleanroom should hang his/her

gown on his/her hanger followed by clipping the hood to the upper part of the gown. The booties

should be paired up first and then either hung to the upper part of the gown or situated on the

horizontal bar of the metal hanger.

NOTE: The booties should not be attached the legs of the gown and should not at ant time touch the
floor of the gowning room.

This room has a pass through window that opens outside the cleanroom in front of the elevator.
It has the glass doors on each side. Both doors must not be opened simultaneously to avoid
dirty outside air coming in this room. This window should be used only to bring small clean
items into the cleanroom, such as samples in their holders, tweezers, cleanroom
notebooks/paper, etc. All equipment, instruments, dirty items, and any big items must be
brought in from the clean storage area after cleaning at the cleaning station.

5.1.3 Air Shower
Air shower opens in Teaching FAB in cleanroom. It has two doors that are interlocked and
cannot be opened at the same time. Also, neither door can be opened while the air is blowing.
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5.2 Bays and Chases

5.2.1 Teaching FAB

It is the first lab in the cleanroom. It consists of a process/characterization room and
a lithography room. L|thograph_?_/ room has a yellow light to protect photoresists from
UV exposure. It has all the facilities for Iltho(?raphy and wet etching including acid
and solvent hoods. Despite the process and characterization equipment, teaching
fab has a supply cabinet and three chemical cabinets. Authorization is needed to
take things out of these cabinets.

5.2.2Bay 4
Bay 4 has a restricted access that is controlled by a card reader. Bay-4 is a process

area.

5.2.3Bay 3
It is a processing bay and has deposition and etching equipment.

5.2.4 Alcove
It houses processing equipment and supply cabinets. Authorization is needed to use

these cabinets.

5.2.5Bay 2

It is a characterization bay and has characterization equipment and sample storage
boxes. Some sample storage boxes are slightly pressurized with nitrogen and are for
those samples that are sensitive to oxygen and humidity exposure. Permission is
needed to use any sample storage boxes.

52.6Bay 1

It is a lithography bay and has all the lithography equipment for use by the research
students. It also has some chemical cabinets. Again, use of the chemical cabinets
requires separate permission.

5.2.7 Chases

Chases surround all the bays. Support equipment like vacuum pumps, chillers, gas
cabinets, etc., sit in the chases. Also, the house vacuum, equipment vacuum,
nitrogen, compressed air, and water lines, pass through the chases. Equipment
disconnect power boxes are also located in the chases. Separate permission is
required to go to the chase areas.

5.3 Emergency Equipment Locations

Location of the emergency equipment is
responsibility to be aware of this.

5.4 Cleanroom Operation

A simplified cleanroom air flow pattern is shown in Figure 2. The outside air is filtered
by prefilters to remove big particles. If it is cold, then it is heated to the desired
temperature. Steam is added in the next stage followed by cooling. Then this air is
circulated in the cleanroom with the help of a blower. This air flows from the HEPA
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filters in the ceiling to the perforated floor, it is called laminar flow. In chases the air
flows from the floor towards the ceiling and then back to the HEPA filters. In our
cleanroom air turns over 180 times per hour.

Clean Room Air Flow

Qutside air intake

Makeup Air Handler

HEPA HEPA HEPA HEPA

| =

TR,

Figure 2 Simplified Cleanroom Air Flow.

5.4.1 HEPA Filters: HEPA filters are high efficiency particulate air filters. We have the fan
packs that blow the air down in the cleanroom. HEPA filters were originally developed
during Manhattan Project to remove radioactive contaminants from the air in the
development of the atomic bomb. These are 95 to 99.997% efficient for 0.3 micron size
particles. In the cleanroom, their typical lifetime is 15 years. A more efficient filter is called
ULPA (ultra low penetration air filter). It is 99.997% efficient for 0.12 micron size particles.

5.5 Cleanroom Features and Specifications

Cleanroom environment is tightly controlled from a remote network computer. The
environmental specifications controlled are:
Temperature: 68F +/- 2F

Humidity: 45% +/- 2 %
In addition to these, higher pressure is maintained in the cleanroom to prevent air from

dirty areas to enter cleaner areas. Hence, the highest pressure is in the cleanest area. The
area and class specifications are:

White space: 6,328 ft2
Grey space: 3,065 ft2
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White areas are called bays where equipment sits. Grey areas are called chases and hold
support equipment. Grey areas are dirtier than the white areas but still cleaner than the
rest of the building.

The following facilities are available throughout cleanroom unless noted.

Lab. vacuum: 250 to 280 of Hg
Compressed dry air: 44  DP (dew point), 110 psi, 24 scfm

House cleanup vacuum: For vacuuming inside the cleanroom.

Plant nitrogen: 100 psi, 99.999% (5N purity) (boil-off from liquid nitrogen)

Liquid nitrogen: Piped by vacuum insulated lines to Bay 4 (MBE).

Emergency Power: Transfer switch over in ~7.5 sec. Available for emergency lights and

equipment in Bay 4 (MBE).
5.6 Process/Equipment facilities:

For these please look at our website
http://www.uta.edu/engineering/nano/

5.7 Cleanroom Classifications:

Federal Standard 209e defines a class 1 cleanroom as the one that contains less than 1
particle of size 0.5 micron or larger per cubic foot. Similarly, class 10 cleanroom has 10
particles of 0.5 micron or larger per cubic foot, and so on. UTA NanoFab cleanroom is
certified as class 100, except entrance room as class 1000.

6.0 CLEANROOM PROTOCOL

6.1 Entry and Exit

Make sure you have proper street clothes (see section 6.5) on. This is very important to

avoid contamination in the cleanroom.

2. Clean your shoes on a mat and walk over the ramp to the cleanroom entrance. Step
on the tacky mat at least five times and then swipe your card. As the door opens, enter
the cleanroom.

3. Without crossing the yellow line, take a pair of disposable shoe covers from the rack
and wear them over your shoes.

4. After securing your shoes with disposable shoe covers, you are allowed to cross the
yellow line. Proceed to the rack and take latex glove without touching the glove fingers.
Wear it and then do the same thing for the other hand.

5. Get a hair net and face net from the rack and wear them. Make sure your hair, ear,
mouth and nose are completely inside the hair net and face net. Then proceed to
the gowning room.

. In the gowning room, first wear your hood and button it under your chin.

. Get your gown from your hanger and wear it. The hood should be tucked in the
gown and all the way.

8. The gown should be followed by wearing booties. The gown should be tucked in

the booties. Strap the booties to hold to your legs and feet.

~N O

17


http://www.uta.edu/engineering/nano/

NOTE: Remember that your shoes are covers with shoe covers. Never wear booties

without having your shoes-covers on.

9. Get your coverall and wear it. Make sure you button up the legs, in case of the

permanent garment, and close the zipper all the way.

10. Wear your safety glasses or goggles.

11. Proceeds to the air shower. When you are in the air shower, close the door
behind you. Air automatically starts blowing at you. Raise your arms and turn
around slowly.

12. As the air stops blowing, open the door in to the Teaching FAB and enter the
cleanroom.

13. To leave the cleanroom, go through the door next to air shower. You do not
go through air shower while leaving the cleanroom.

14. In the gowning room, take off your safety glasses or goggles, followed by
booties, gown, and hood. Put your gown on your designated hanger. Attach
the hood the upper part of the gown. Pair the booties and then button the
pair either to upper part of the gown or hang put them on the horizontal bar
of the hanger.

NOTE: You should not remove your hair-net, face-net and shoe covers in the gowning

room.

15. Walk into the entrance room. Cross the yellow line and take your shoe covers, hair net
and face-net and discard them in the trash can.

16. Swipe your card and leave the cleanroom.

NOTE: You donot have to step ocleanmanc Reperaligat s
when you are going from a cleaner area
step on the tacky mat. But, in going from a dirtier area to the cleaner area, you
must step on the tacky mat.

Important Points to Remember:

AOrder of gowning is: Disposable shoe covers, latex gloves, hair net and face net,
hood, gown, booties, and safety glasses. Remove in reverse order except that the
disposable shoe covers and latex gloves should be removed last beyond the yellow
line.

ANever walk in to the cleanroom without proper cleanroom attire.

ANever walk into the gowning room without shoe covers on.

ADo not walk into the entrance room with your coverall on.

ANever open both doors of the pass through window simultaneously.

AOnly bring in clean and small items such as cleanroom notebook/paper, samples and
tweezers in their holders, etc., through the pass through window.

Alf you are a frequent user who enters cleanroom almost every day, remember to put your

coveralls and shoe covers in laundry can at least once every two weeks.

A - As soon as you see holes or tears gown, hood

item in the laundry basket and get a fresh one from the supply cabinet.

18
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6.2 Bringing Items Through Equipment Entrance/Clean Storage

You need training to clean and bring items through this room. If you are authorized and

bringing some approved items after cleaning from equipment entrance/clean storage room,

follow this procedure.

1. Make sure items are authorized and properly cleaned.

2. Open the door and place the items on a table closest to the door.

3. Come out of the equipment entrance room and make sure the door shuts behind you.
4. Go to the main cleanroom entrance and follow the entry procedure given above.

5. Once in the cleanroom, go to the clean storage room through the chase and bring your

items to the desired location.

6.3 Taking Items Out Through Equipment Entrance/Clean Storage

You need to be trained and authorized to do this. Also, items should be authorized. Follow

this procedure.

1. Make sure the items belong to you. You must get permission from management for
anything that belongs to NanoFAB and you want to borrow. Enter the description of the
items you are borrowing on the O0items i
storage.

2. Take the items to the clean storage area and place them on the table closest to the
outside double doors.

3. Come back to the Teaching FAB and exit the cleanroom through the main exit following

the procedures described above.

4. Once you are outside cleanroom, go to the equipment entrance, open the door, and pick

your items.
5. Make sure the door shuts behind you after you leave this room.

6.4 Entry/Exit Through Equipment Entrance/Clean Storage

Entry through this room is only reserved for service people who need to go in the chases
only. Follow the following entry procedure.

. Open the door and step on the tacky mat at least five times.

. Make sure the door shuts behind you.

. Sit on the bench and wear the shoe covers

. Wear the hairnet

. Wear the right size smock.

. Wear gloves.

~NOoO o~ WNPE

chase attire in reverse order.

(o]

white areas.

6.5 Proper Street Attire

A Clean clothes
A Closed shoes with appreciable sole thi
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No sandals.
A No h e av grcasmekcs.u p
A No dangling jewelry. No sharp rings or bracelet

6.6 Proper Behavior in Cleanroom

AAbsolutely no food is allowed anywhere in the cleanroom. Food means any kind of food
including candies, chewing gum, cough drops, drinking water, etc.

ANo smoking is allowed in the building including cleanroom and all the labs.

AKeep the table tops, equipment tops, and chemical hoods organized.

AlLeave the chairs organized in their proper place. Do not move chairs from one room to
the other. If you move a chair within a room, move it back to its original place when
done. No chair should be | eft in a place where
and out of the room or around the equipment.

ADo not sit on the floors. This brings dirt from the floor in to the air.

ADo not nap or sleep on chairs. This is a serious safety hazard to you and others.

ADo not run or walk fast in the cleanroom.

ADo not lean on equipment, hoods, tables, etc.

Alf you need to open zipper of your coverall, come to the gowning room.

AUse cleanroom wipes sparingly since these are lint-free and hence quite expensive.

ADo not touch your face with cleanroom gloves on.

6.7 Items Not Allowed in the Cleanroom

Anything that sheds particles or emit odor/evaporates (other than chemicals, for those
all chemical rules apply) is not allowed in the cleanroom. Some examples are:
AwWood or wood products

Acardboard or its products

APaper (only cleanroom notebooks allowed)

ANapkins (only cleanroom wipes allowed)

ALead pencil and eraser (ball-point pens allowed)

6.8 Proper Equipment Use

AUse only the equipment that you are trained on and authorized to use.

ADo not try to fix any equipment. Never open equipment panels, lethal voltages may be
present.

AUse proper safety equipment, like insulating gloves while using furnaces or pouring
cryogenic liquids.

AUse email to notify staff of any equipment problems.

AUse the equipment for the process you are trained for. Any changes in the process or any
new process must be approved by the management before use.

ADo not make any changes in the equipment no matter how minor those are without prior
management approval.

AYou must fill in the equipment logbooks with all the required information for each use. Do
not move the logbook pens to other places, they are labeled.

AFollow all the equipment specific instructions that you received during training on
particular equipment.

Alf your name is not on authorized user list in the logbook, you are not authorized to use
that equipment.

AEquipment operating procedures are for guidance only and are not substitute for training.
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Alf in doubt, do not use your best judgment but ask the management.
6.9 Proper Chemical Use

ADo not order any chemical without prior approval of the management. Submit chemical_
name, its MSDS (material safety data sheet), quantity, and container size that you want
to order by email to the management prior to placing order. Paper copy of MSDS is only
acceptable if electronic copy is not available. The approval email reply from
management is your receipt.

AOnce you receive the chemical provide a paper copy of the MSDS to the administrative
assistant for filing into MSDS folders.

AChemicals can be very dangerous and even lethal. It is your responsibility to follow all the
safety precautions described in MSDS of each chemical that you use.

AAIl the chemicals must be used in the chemical hoods. Only exceptions are the solvents
in squeeze bottles (like acetone, methanol, and isopropanol) that can be removed from
the solvent hoods if necessary for cleaning but must be returned to the solvent hoods as
soon as you are done.

AAcids must be used only in acid hoods. These are made of special acid resistant plastic.
Acid hoods have the city and DI (deionized) water available and have the drains
connected.

A Solvents must be used only in solvent hoods. These are made of stainless steel since
most solvents are highly flammable. Note that there is no water available in these
hoods and hence drains are not connected.

AYou must use chemical resistant aprons, gloves, sleeves, and face shields when working
with any chemicals. Any additional safety equipment must be used if required in MSDS
of the particular chemical.

AAlways rinse the glassware, the work surface of the hood, and your gloves thoroughly
with water when done with a chemical process. Do not touch anything with
contaminated gloves.

AFocus on your work when using acids. Do not attend phones.

ACleanroom wipes are expensive, so use sparingly. No more than four wipes are needed
for a general wafer cleaning process.

Alf you have to leave a chemical process running while you are gone, you must:

1. Label each chemical clearly with its name and any precautions if necessary

2. Write your departure time and approximate time to come back

3.Your name and faculty advisordés name and your pl

AAbsolutely no chemicals are discarded in drains; use the properly labeled waste bottles.

AChemical Storage: Chemicals must be stored in correct storage; acids must be stored in
acid cabinets and solvents must be stored in solvent cabinets.

AMixed Chemicals: These must be properly labeled with each component and its ratio,
your and your faculty advisors name and phone number, and date mixed. These must
be stored in proper storage.

Awaste Chemicals: These must be collected in properly labeled waste containers.

AChemical Transport: To transport chemicals between rooms, always use chemical
transport cart or carrier. Never remove chemicals in beakers from the hood.

AChemical Spill: In case of a chemical spill use the appropriate chemical spill kit and
inform the management. In case of a big spill, vacate the room and inform the
management immediately.
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NOTE: In case of Piranha solution (sulfuric Acid, hydrogen peroxide), user should
wait 90 minutes from the time of mixing before disposing the chemical.(See the curve

below).
Piranha Solution
(H2S04 + H202 3:1 Concentration)
100 r
90 | .y
Lo Please wait for 90
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6.10 Specific Chemical Precautions

AwWnhen mixing etches, always add acid (AAA). Never add water (NAW) to acid.
ANever mix acids and solvents, they can catch fire.

6.11 Compressed Gas Cylinders and Cryogenic Liquids

AOnly authorized users are allowed to change, replace, or otherwise handle the

compressed gas cylinders.
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AcCylinders must be properly anchored in a physically secure manner.

AToxic gas cylinders may only be used inside toxic gas cabinets specifically installed for
them. These systems may only be handled by authorized personnel.

ADecant cryogenic liquids only in well-ventilated rooms to avoid displacement of
breathing air. Use insulating gloves and eye protection and follow all the other guidelines
when handling cryogenic liquids.

6.12 Proper Sample Handling

ADo not grab samples with hands, always use proper tweezers. This keeps the samples
clean and also saves you from sharps if the samples break in your hands.

AsStainless steel tweezers are good for handling samples and for use with solvents. Use
Teflon tweezers with any other chemical.

AGet proper holders for your samples and always use those for storage and transport.

ADo not put wet samples on equipment chucks.

6.13 Buddy System

For safety reasons, no user is allowed to work in the cleanroom alone except between

7AM and 6PM on regular work days when the university is open. For all other times, there

should be at least two or more people present at any time. Therefore, those of you who

have 24/7 access and want to work during those hours must plan to work with another user

so that there are at least two people in the cleanroom at anytime.

NOTE: If you need to do electrical test, wire bonding, or if you have process on thermal, E
beam or sputtering deposition equipment and need to reset the process, yboedal o
cleanroom buddy to enter the cleanroom. Buddy system is appkdicdbther situations.

6.14 Visitors to the cleanroom

Prior permission from the NanoFab Management is required for cleanroom tours or for

bringing visitors. You must signinforyour vi si t or s em tshhee edtVvli sliotcoart esdi ¢
the entrance room. You are responsible for proper gowning and behavior of your visitors in

the cleanroom. The visitors are only allowed observation and are strictly not allowed to

attempt to operate any equipment.
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7.0 WORK ROOM PROCEDURES

Work room is located outside the cleanroom beside the equipment entrance. You must be
authorized to use it. It has a drill press, plastic saw, and small powered and manual tools.
Also a sand blaster is located nearby.

AYou must be trained and authorized to use drill press, plastic saw, sandblaster, and all
the power tools.

AYou must wear eye protection while working in this room. The eye protection includes
minimum of safety goggles. Face shield in addition to safety goggles gives additional
protection. Both of these are available in this room. You must also use the eye
protection when using the blow gun.

AUse dust mask while working on sandblaster or doing any work that is blowing
dust in the air.

ADo not blow dust towards the cleanroom equipment entrance.

Aafter you are done with your work, clean the tools and put them back in their proper
place. Vacuum the work table surface and the floor if needed. Make sure you are
leaving the place better organized and clean than when you started.

Alf you see tools unorganized and work place dirty, inform the management.

Alf you need to borrow any tool from this room,
available in this room when you take it out and when you bring it back.

Alf you are leaving work unfinished on the work table, clearly label it with your
name, phone number, approximate time to return, and any precautions. Try to
leave as much space empty on the table as possible in case others have to use
it.

8.0 Good Housekeeping

A Do not throw trash on the floor

ADo not leave broken samples on the equipment chucks or tables
A Always leave your belongings in your storage box

A Anything left outside your box will be removed

9.0 VIOLATIONS OF NANOFAB SAFETY POLICY AND OPERATING PROCEDURES
You must practice the safety policy and operating procedures described in this document.
Any violations will be considered on case by case basis by the management and penalties
will be imposed. Persistent violations will result in permanent revocation of your access to
all NanoFab facilities.

24

y



10.0 UNDERTAKING

1.1 have received a copy of the NANOFAB SAFETY AND PROTOCOL
TRAINING document.
2. | will practice the safety policy and operating procedures described in this document.
3. | will bear liability for equipment damage and personnel injury caused due to my negligence.

Name (Please print)

Signature Date
University/Company Phone
E-mail
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