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Chapter 1: Introduction
NTNU Nano, NanoLab and NorFab
NTNU Nano is a strategic initiative at NTNU. The aim of NTNU Nano is to coordinate and promote
research within nanotechnology, nanoscience and functional materials at NTNU. NanoLab is an
essential part of this initiative, providing a cross-disciplinary cleanroom environment for researchers
and students within the fields of physics, chemistry, biology, electrical engineering, materials
technology, and medical research. NanoLab is part of NorFab1; Norway’s national infrastructure for
micro- and nanofabrication.
Welcome as a member of the NanoLab community!
NanoLab is a shared facility, open for students and researchers at universities, institutions and
companies interested in nanotechnology. Our intention is to make NanoLab an attractive workplace,
by offering state-of-the-art instruments, good communication between users and engineers, and to
create a platform for potential interdisciplinary collaborations. The cleanliness and instrument
standard in NanoLab has top priority, which enables you and everyone else to conduct research of
high quality and reproducibility. Health, safety and environment (HSE) is an important focus for any
research facility. At NanoLab this is especially important because of the diversity of people who work
here. People have different backgrounds both scientifically and culturally, which will influence how
they conduct their work. It is therefore necessary to set a standard working behavior that everyone
follows and point out the HSE aspects of a cleanroom working environment.
Nanolab strives to keep accidents/incidents at zero. This, however, requires that staff and users
collaborate and communicate regularly. This means that you should always listen to, and follow the
instructions you are given. Always ask if something is unclear, and alert the staff if something is not
right. Also, be open to both giving and taking advice from other cleanroom users. We all have the
same goal – to make the cleanroom a safe, inspiring and state-of-the-art work environment!
At the end of the cleanroom training, you will sign a paper to confirm that you have understood the
contents of this booklet, the presentations and the practical training in the cleanroom.
The Cleanroom booklet
This document, The Cleanroom booklet, has been written as course material for all new NanoLab
members, but also as reference material for experienced cleanroom users.
Chapter 2 describes why we need cleanrooms, what a cleanroom is, and how you should behave to
keep it clean. Chapter 3 gives an overview of the risks associated with working in a cleanroom, and
what we all must do to keep every NanoLab member safe. Chapter 4 presents all administrative
guidelines – such as how to get access to the cleanroom, training, opening hours and prices. Plus our
contact details, of course. Last, but not least, read Chapter 5 to find out what resources you find in
and around the cleanroom, from excellent water purity and a PC-room for analysis to printers and
state-of-the-art instruments.

1

http://www.norfab.no/
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Chapter 2. Working in a cleanroom environment
What is a cleanroom?
When you are working with structures in the micrometer (10-6) or nanometer (10-9) range , only a
single contamination of either dust, hair, or skin may damage the intended function of your sample.
Thus, to obtain a sample free of contaminations require a low number of particles in the surrounding
air. Cleanrooms are designed to reduce the amount of particles to an acceptable and controlled level.
HEPA filters installed in the ceiling filter away 99.997% of all particles larger than 0.3 µm. The filtered
air is blown from the ceiling and into the cleanroom at low speed. This vertical laminar airflow through
the room effectively carries away particles brought into and generated in the cleanroom. The air then
leaves through holes in the floor and is returned to the HEPA filters. A constant overpressure at 30 Pa
ensures that no dirty air from surrounding rooms can enter the cleanroom.

Figure 1 - The air flow in a cleanroom

A cleanroom is designed and furbished to minimize the amount of particle traps, so that the downward
airflow can carry the particles away. Nevertheless, particles are collected on all horizontal surfaces
such as floors and tables and these must be wiped regularly.
The number of particles in the air determines the classification of a cleanroom. There are two common
classification systems, ISO and the older US FED, as seen in Table 1. A US FED class of 100 (ISO5)
means that the areas have a controlled environment with a particle count of less than 100 particles
larger than 0.5 μm in any given cubic foot of air. In SI units this is approximately 3500 particles larger
than 0.5 μm per cubic meter. For comparison, the smallest particle size visible to the naked eye is 10

µm, 20 times larger than the particles counted!
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Maximum number of particles
per ft3 >0.5 µm
1
10
100
1.000
10.000
100.000
1.000.000

Cleanroom class
US FED STD 209
1
10
100
1.000
10.000
100.000
1.000.000

2018

ISO class

NanoLab areas

3
4
5
6
7
8
-

Thin film / dry etch
Lithography / EBL
All other cleanroom areas
Gowning room
Office space

Table 1 - Cleanroom classification

Figure 2 - The size of common particles

The walls, floors and ceiling in a cleanroom must emit a very low number of particles and are made
from materials such as stainless steel or anodized aluminium. In addition, everything that is brought
into the cleanroom must be cleanroom compatible. This means that particle generating materials such
as ordinary paper, pencils and fabrics made of natural fibres are not allowed in a cleanroom. Instead,
we have cleanroom compatible substitutes available.
It is not only the particle amount that influences the quality of processes and measurements in a
cleanroom. Temperature, humidity, vibrations, acoustic noise and static electricity are other
parameters that are normally controlled in cleanrooms for the electronic industry. Other cleanrooms
for e.g. medical manufacturing have higher demands on particle control and sterility, but those are
not described further in this booklet.
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Our cleanroom - NanoLab
The green marked areas in Figure 3 are class ISO 7, i.e.
old class 10.000. The blue areas are even cleaner, ISO
class 6 and 5, and require a stricter regulation of
behaviour and clothing. The yellow areas are
changing rooms. The white areas are service corridors
and for staff only.
The chemical area is located in the basement of
Chemistry building 2. The other areas, known as the
large cleanroom, is built on a 3 meter thick concrete
slab and is completely separated from the
surrounding buildings. This ensures very low levels of
vibration (VC-E) and enables characterization and
manipulation on the nano meter scale.
Many chemical processes, especially lithography, are
dependent on a stable temperature and humidity to
Figure 3 - The different ISO classes in NanoLab
be reproducible. This is because of their strong
influence on reaction rates, as well as thermal
expansion. In the large cleanroom the temperature is
stable at 19°±1° C and a relative humidity of 43%±5%.
The build-up of electric potential between two objects may cause an electrostatic discharge (ESD)
when they come close to each other. This can be a problem especially to sensitive electronic circuits
being made in the cleanroom. To prevent ESD, the entire room and all tools are grounded to the same
potential, and the floor is conducting. The cleanroom garments have conducting fibres woven in, and
the high humidity dissipates electric charges.
Cleanroom behaviour
The main particle source in a cleanroom is the people working there. Dressing in cleanroom garments
reduces the amount of particles reaching the air, but your behaviour is still of utmost importance to
reduce the amount of particles. Table 2 shows how many particles that are generated just by moving.
Activity
Sitting or standing still
Small motions with head or arms
Rising up
Slow walk
Fast walk
Gymnastics

Particles generated (>0.5 µm, per minute)
100 000
1 000 000
2 500 000
5 000 000
10 000 000
25 000 000

Table 2 – Number of particles generated when moving

You should move smoothly inside the laboratory to avoid unnecessary turbulence and particle
generation. Correct cleanroom behaviour together with wearing correct cleanroom garments is your
main contribution to keeping the particle amount down.
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Cleanroom garments
The cleanroom garments act as a particle filter, keeping particles from your body inside the garment.
It is very important that you wear the garments properly zipped up and with the gloves on the outside
of the garment. Using the correct size is also important, as too small garments will lead to friction and
higher particle generation levels. Dress from top to toe, since particles from you head otherwise will
fall onto your cleanroom garments. Undress from toe to top. The garments are washed in deionized
water once a week.
The cleanroom garments are designed to protect the cleanroom and the products being made there.
They do not protect you from chemical spills, and should not be seen as an ordinary lab coat. Extra
protection (like an apron) must be worn when working with chemicals. The garments’ particle filter
function is drastically reduced when they are wet.
Dirty cleanroom garments are put in the laundry bag, with the zipper closed.
Gowning procedure
In the coat room, never step on the floor without shoes after passing the bench. In the gowning room,
make sure the cleanroom garments do not touch the floor. If they do, put them in the laundry bag.
When taking on gloves, try not to touch the finger parts of the gloves. Male users who are not clean
shaven should always use a beard cover or facemask in the cleanroom. Inspect your garments in a
mirror before entering the gowning room or cleanroom. Take several steps on every sticky mat you
pass, to remove any dust particles under your soles.
Required cleanroom garments:
•
•
•
•
•

Coat room: Hairnet and blue shoes
Gowning room: Hairnet and white shoes (after the shoe racks)
ISO 7: Hairnet, white shoes, cleanroom coat, disposable gloves, safety spectacles
ISO 5+6: Hairnet, white shoes, hood, coverall, booties, face mask, disposable gloves, safety
spectacles
Service corridors: Hairnet, blue shoes, cleanroom coat, disposable gloves. “Cleaner” outfits
are also allowed.

Figure 4: The blue line on the floor indicates the border between ISO 7 and ISO 5+6
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When entering the cleanroom
• Log in on the computer in the coatroom.
• Clean all things you bring inside with ethanol drenched wipes.
• Plan your work – did you bring everything you need? Every entry will increase the particle
amount in the cleanroom, so do not enter and exit more than necessary.
Also:
• Wear clean clothes underneath your cleanroom garments.
• Smokers have to wait for 30 minutes after a smoke to prevent smoke particles from the
lungs from reaching the cleanroom.
• Smokers and “snus” users have to rinse their mouth before entering.
• Use no make-up, perfume or aftershave as these products cause particle contamination.
• Bare legs or feet are not allowed in the cleanroom.
• Caught a cold? Use a face mask. It will not stop particles when sneezing, but divert them
from your sample. If possible, stay out of the cleanroom until you feel better.
Inside the cleanroom
• Use cleanroom paper only. Never bring protocols, folders, manuals or literature made out
of ordinary paper or cardboard.
• Move slowly.
• Keep your watch beneath the cleanroom garments at all times.
• Do not touch your face with your gloves. Do not rest your chin in your hand while waiting.
• Never remove anything from your pockets and never unzip your garments.
• Do not scratch yourself through the garments.
• Eating, drinking and chewing is not allowed in the cleanroom. There is drinking water
available in the gowning room.
• When wearing personal protection equipment (PPE) for chemistry work, stay at your work
space. Do not answer the phone wearing gloves for chemistry work!
• Remember that the floor is considered dirty. Wipe everything you drop.
• Mobile phones are allowed, if they are cleaned before taken in, or put in a plastic bag that
is cleaned. However, they are a source of contamination and should be used only if
necessary.
• No music is allowed. Your focus should be on your work, and possible alarms.
• Ear plugs to reduce noise are allowed, as they only dampen sound. Disposable earplugs
are available in the coat room.
• If you contaminate or rip your gloves – change them immediately.
• If your cleanroom garments get wet – change them immediately.
• To protect your samples when they are not in a box, carry them at chest height. Avoid
talking close to or leaning over your samples.

Figure 5: Never touch your face in the cleanroom
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Leaving the cleanroom
Particles in the cleanroom are carried downward, and all horizontal surfaces will collect dust over time.
The floors are cleaned every day, but the tables are not. It is good laboratory practice to wipe your
work surface after use. Not only to remove spills, but also to remove any particles. The wipes must be
wetted by isopropanol or 70% ethanol to hold the particles.
•
•
•
•
•
•
•

Tidy up and clean your workspace. Put everything back in its correct place.
Undress from toe to top, and put your garments on a hanger with your nametag.
Zip up your garments before putting them in the laundry bag (Friday afternoon, or if they
get dirty before). They are cleaned every weekend.
Leave your hairnet on until you exit the gowning room.
Leave your gloves on until you exit the gowning room, unless they are contaminated.
Log out.
Report any instrument problems to an engineer and fill in a nonconformity report if there
was an incident in the cleanroom.
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Chapter 3. Work environment and safety
Alarms and emergencies
Evacuation alarms
The evacuation alarm is triggered by both smoke and large gas leaks. Like most
places at NTNU, the evacuation alarm is a red blinking light and a spoken
message. At evacuation alarms, leave the cleanroom through the nearest exit,
without logging out or removing your cleanroom garments. Meet up at Sem
Sælands vei outside the cleanroom to be ticked off the list of who was in the
cleanroom, or to be available for the fire brigade (after working hours).
Remember that many gas leaks cannot be sensed – leave immediately even if
you do not smell anything or see any smoke.
To ensure quick evacuations, make sure you never block any doors or corridors in the cleanroom. All
of them are escape routes. You will be shown all emergency exits during the tour. Please note that the
big glass door at the end of finger 6 is not an emergency exit and is always locked.

Figure 6 - Emergency exits in the cleanroom

Process alarms
A process alarm indicates a malfunction that can damage your process, but
never a health hazard. Examples of this is loss of compressed dry air, process
cooling water or a low overpressure in the cleanroom. A process alarm is
indicated by blue blinking light, but no acoustic signal. At a process alarm
during normal working hours, you can continue your work. The staff will take
care of the problem. At a process alarm outside normal working hours, finish
your work and leave within 15 minutes to protect the cleanroom and its
instruments.
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Fire in the cleanroom
A fire in the cleanroom would be devastating. The air supply is high, which means that a fire would
spread rapidly. There are fire extinguishers and fire blankets available throughout the cleanroom in
case a chemical or a PC would catch fire, but the most important thing is to make sure the risk of
starting a fire is kept to an absolute minimum.
No building material or furniture in the cleanroom is flammable. What is flammable is disposable
items, the chemicals, your samples, and notebooks. This is why we keep the amount of these items to
a minimum at all times. You can help by keeping chemicals and wipes away from heat sources as much
as possible and do a thorough risk evaluation before setting up experiments involving heat or
flammable chemicals.
In case of a fire, leave the cleanroom through the nearest emergency exit. Press the manual fire alarm
button on the way out (even if the alarm already sounds) and call 110. A list of emergency phone
numbers is found by every phone inside the cleanroom.

Figure 7 - Fire fighting equipment in the cleanroom

Instrument alarms
The instrument responsible may not know there is a problem with an instrument. If you hear an alarm
from an instrument, or notice something strange, please call the area or instrument responsible
immediately. All numbers are posted by the telephones in the cleanroom.
Personal injury
There are first aid kits and emergency (eye) showers in every area in the cleanroom. Make sure you
know where they are. Contact a staff member if something happens, and call 113 in emergencies.
Safety data sheets for all chemicals in the cleanroom are available by the stairs on the way out of the
cleanroom. Bring the correct folder to the hospital in case of a chemical spill.
Power failure
At a power failure, 90 % of the light in the cleanroom will go out. Most instruments will stop. The
ventilation will stop. In case of a power cut, turn off the power switch on any hotplates and other small
instruments that you are using. Leave through the gowning room in an orderly manner. There is no
rush.
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Work environment risks
Language skills
English is the working language in NanoLab. All courses and safety instructions are given in English.
For safety reasons, it is an unconditional requirement that all members possess good English
knowledge. If not, the lab management may have to deny lab access.
Process gases
Corrosive, flammable and toxic gases are used in the cleanroom, mainly for dry etching and thin film
growth. All bottles are stored in gas bunkers outside the cleanroom, and the gas is led into the
cleanroom in welded lines. At all possible leakage points there are gas sensors installed. A low gas
level detection will trigger a process alarm and turn off the supply for the gas in question. A gas level
that could be dangerous for humans will trigger an evacuation alarm immediately, and the supply of
all gases is automatically shut off.
Nanomaterials
Nanoparticles include nanotubes, nanorods and all other particles in the nano scale range (1-100 nm),
independent of composition and shape. The effects on health and environment is usually unknown,
and they should therefore be regarded as harmful. Waste should be collected in the boxes provided
and should not be thrown in the bin or be rinsed down in the sink.
A cleanroom is a relatively safe place to handle nanoparticles compared to ordinary laboratories and
industry. This is because of the laminar airflow, the cleanroom garments, gloves and that most
researchers work with small amounts of nanomaterials. Extra precautions should be taken when
handling nanomaterials. Inhalation is the most probable way of exposure in the cleanroom. Therefore,
nanoparticles should be handled in as small amounts as possible and be in a solution or be handled in
a ventilated place. In addition to normal cleanroom garments, always use a double gloves.
Sample traceability is important when working with nanoparticles. Write in the log in system to know
when you brought them to the cleanroom, and in the activity form and instrument log book to know
in which instruments they were used. For nanoparticles with known adverse health effects, you must
also log every time you work with them. There are forms in the gowning room available for this
purpose. The nanoparticles in question are:
•
•
•

CNT (carbon nanotubes)
Titanium oxide
Amorphous silicon oxide

If you produce nanomaterials, a safety data sheet must be created before distributing these to others,
according to Norwegian law. If you would like more information about this, please contact the staff.
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Use of chemicals
Chemicals are used throughout the cleanroom. Also members who will not work with chemicals
themselves need some basic information, presented in this section.
Everyone may use squirt bottles with isopropanol (IPA), acetone, and ethanol, and are expected to fill
them up when empty. Large bottles are found in the solvent storages. Fill empty squirt bottles up in a
fume hood with the shield as far down as possible. Spills are wiped up with either a wipe or a pink
hazmat pad, depending on the size of the spill. For spills with other chemicals, please refer to “The
Chemical Booklet” (the booklet can be found on LIMS under Info > General documents (see chapter
4)).
If you finish a bottle of ethanol, acetone or IPA, close the lid and place
it on one of the green squares in the cleanroom. For other types of
bottles, please refer to “The Chemical Booklet”.
Pregnant women are advised to stay out of the cleanroom, due to the
risk of exposure to chemicals that are harmful to the foetus. If in doubt,
please contact the lab management.
If you wish to work with chemicals in the cleanroom, you need to have previous experience handling
chemicals. There are also some mandatory courses, depending on which chemicals you will work with,
and where. Everyone who will handle chemicals (other than ethanol, acetone or IPA) needs the
Chemical introduction course (theory) and at least one area course (tour). Take the wet etch course
or HF course in addition if you will etch in the cleanroom, and the Lithography Chemistry Course if
your chemistry background is limited. “The Chemical Booklet” is the reference material for all
chemistry courses given at NanoLab.

Chemical introduction course

(mandatory for work with
chemicals)
LIMS

PDMS
area course

LIMS

Lithography
course

LIMS

Chemical
area course

LIMS

HF
area course

NanoLab has a buddy system which means that everyone working with a dangerous chemical must
have a “buddy”. Anyone who works in the cleanroom can be a buddy, as long as they work in the same
area. The buddy must be told what chemicals will be used, and what to do in case of an accident. Do
not accept to be another member’s buddy without knowing this!
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Hydrogen fluoride
Hydrogen fluoride, HF, is a toxic and deadly compound commonly used in silicon processing. It may
be used in the HF fumehood only, and the HF area course is mandatory for anyone working with HF.
If you do not have the HF area course, do not touch the HF fumehood.
If there is an HF spill, make sure you protect yourself before helping out. Take on an apron and gloves
before helping the HF-user to rinse with a lot of water. Contact the cleanroom staff. There are special
remedies for HF, but the first step is rinsing with water.
The rubber boots in the gowning area is for use in the HF area only, as extra protection. They are not
cleanroom compatible and should not be used for any other reasons. If you want to use other shoes
than the provided clogs without using HF, contact the cleanroom staff.

Figure 8 - HF emergency kit

PDMS
The PDMS-area is used for work with PDMS (polydimethylsiloxane) and volatile silanes. PDMS is a
compound that is not dangerous, but highly contaminating. So are many silanes. They are banned in
most cleanrooms, but because of correct behaviour from all our members so far, they have given
NanoLab members no problems. The PDMS-area in the biofinger is marked orange and yellow. If you
do not have the PDMS area course, do not touch the PDMS-area.
A multiuser environment
A multiuser environment could pose a risk, as we all have different scientific background. Not
everyone knows what dangers are associated with your experiment. This is why it is essential that you
mark everything correct. Not everyone has the same understanding of what contamination is, which
is why everyone has to follow the strictest regime needed. Finger fat, gold and sodium ions are
contaminations that are devastating for many processes. If there are restrictions on what materials
may go into a beaker or an instrument, listen to them carefully.
However, this multiuser environment is also a great advantage. Make sure you get the most out of it!
Discuss your project with users around you, and be curious. Great ideas spring from cooperation over
scientific borders!
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Responsibilities
HSE responsibility
The NTNU NanoLab management is responsible for risk assessments regarding the infrastructure, i.e.
the instruments and the laboratory. Every instrument course includes any risks associated with the
instrument in question.
The cleanroom users and the project leaders are responsible for risk assessment of the work they will
perform in the cleanroom. If in doubt, please discuss this with the cleanroom staff.
Risk assessments
All instruments have been risk assessed by the instrument responsible. All chemicals registered in
ECOonline have been risk assessed by NanoLab’s chemical engineer. However, using instruments in a
non-standard way, using chemicals in instruments, or mixing or heating chemicals requires a risk
assessment by you!
Responsibilities for the lab staff and all NanoLab members
You can assume that the lab staff will:
• teach all users correct cleanroom behaviour and dress code.
• ensure that safety, cleanliness, and equipment standards are maintained.
• perform instrument service and maintenance.
• maintain booking systems and other administrative functions connected to the lab.
• stop work that is carried out in a dangerous manner.
• minimize downtime on instruments.
• give you training on instruments.
• give you basic help with processes.
• give advice and support, particularly during start up.
It is assumed that you, as a user of the cleanroom:
• have read and understood this document.
• carefully follow the rules and regulations for cleanroom behaviour.
• do not lend out your access card for the facility.
• do not book instruments for others.
• have all tool licenses and area courses required for your work.
• treat chemicals in a professional manner and use the required personal protection.
• follow directives given by the lab staff.
• pay attention to information updates.
• clean your workspace and glassware.
• fill up squirt bottles and disposables.
• report shortages, errors and non-conformities to the staff.
• mark your belongings and experiments properly.
• keep your activity up to date.
• ask if you are uncertain about something.
• help other NanoLab members when you can.
• leave the cleanroom in a better state than you found it.
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Work routines
Safety spectacles
The cleanroom is a so called “Brillelab”. This means that safety
spectacles must be used by everyone, everywhere. Remember that
the glasses do not only protect you from splashes, but they also
protect your samples from loose eyebrows and other particles.
If you will work a lot in the cleanroom, we suggest you buy your own
pair of safety spectacles. NTNU employees can ask their supervisors
for prescription glasses if needed, as NTNU covers the cost.
The safety spectacles can be wiped after use to remove skin and fat
residues. Do not rub the lenses as this destroys them over time, but
wipe them gently if needed.

Storage
Every user gets one box for storage in the cleanroom, and one notebook. One additional box can be
bought and this amount of storage space should be sufficient for most users. All boxes and notebooks
must be marked with name, activity number and the colour of the year. Notebooks and boxes should
always be stored in the dedicated cupboards. Heavy users and large user groups may get their own
shelf for boxes, or a drawer, but this must be cleared with the lab management.

The storage cupboards limit the amount of materials on work surfaces, and reduces contamination.
Material left on work surfaces can be removed without prior warning. If you wish to leave an
instrument set-up in the cleanroom, please contact the staff. You can only leave a chemical
experiment if it is safe, and marked according to the rules given in NanoLab’s chemical introduction
course.
Ryddedag (cleaning day)
In February every year, we invite all members to a “Ryddedag” (cleaning day). This day all samples and
chemicals that are not marked with the currents year’s color is removed from the cleanroom. We also
wipe down all surfaces. Afterwards, we invite you to a shared lunch where we typically serve pizza
and soda. NanoLab is a big shared facility, but the number of staff members at NanoLab is small which
means that we are dependent on the help from all NanoLab members to do this job.
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Work outside workhours
You may work in the cleanroom after normal work hours, but new users are advised to work during
day time only, as there are more users and staff available for questions and support. There are also
less people around to be your buddy after normal work hours, in case you want to work with
dangerous chemicals. Remember to leave the cleanroom within 15 minutes in case there is a process
alarm.
In case of an incident, or if you notice something strange in the cleanroom after working hours, there
is a poster by each telephone in the cleanroom, on the HSE-board and on the NanoLab office door
with important phone numbers. In case of an incident, do the following:
•
•
•

Physically close the cleanroom and write a note on the whiteboard.
Call the NanoLab staff, but remember that the staff is not on duty!
Call NTNU’s security number
o They do not know anything about the cleanroom, but can assist in emergencies.

Marking setups
The NanoLab staff has to be able to take care of emergencies also when you are not available to give
information about your experiment or set up. Therefore, unmarked instruments and experiments are
NEVER accepted!
•

For instruments and chemicals– Fill out an “ongoing experiment” sign.

Non-conformities and suggestions
The threshold for reporting incidents, near-accidents and suggestions for improvement should be very
low. They are an important tool for improving the cleanroom and to keep the instruments in order.
Nothing is too small to report and there are absolutely NO disciplinary actions intended!
Non-conformities and suggestions are reported on the simple blue forms available in the cleanroom
and by the HSE-board.
Waste
Solid waste is collected in the ordinary bin if it is safe. Harmful inorganic solid waste is collected in the
boxes marked for it. Do not put any wipes or loose particles here – wipes that have been used to wipe
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up particles and dust are thrown in the ordinary bin. Remember that the wipes hold particles only
when they are wet. If you are not sure, check “The Chemical Booklet”.
The containers for inorganic solid waste are used only for:
•
•
•
•

Poisonous material (GaAs, InP, etc)
Wafers with heavy metals
Sharp things such as needles or scalpels (do not put these in the dishwasher)
Nanomaterial collected in vials

Liquid waste is collected in the correct waste bottle. For information on which one, see “The Chemical
Booklet”.
Broken glass is collected in white bins if it is clean. Contaminated broken glass is collected in separate
containers, marked for this purpose.

Page 19 of 28

The Cleanroom Booklet

2018

Chapter 4. Administrative guidelines
Access and training
Training offered by NTNU NanoLab
The cleanroom course enables you to work safely and efficiently in the lab. All parts of this booklet is
included in the cleanroom course, and it is essential that you have read and understood it all. There is
an exam after the cleanroom course where a 100% correct result is required to pass.
The chemical introduction course covers the administrative guidelines for using chemicals in the
cleanroom. The area courses show you where to find everything in the area, and how to use small
equipment there. The HF-area and PDMS-area courses also cover safe handling of these chemicals.
The instrument courses cover practical use of the instrument, risk assessment of the instruments, and
procedures at alarms and power cut. If you are not confident about these aspects after the instrument
course, please ask the instructor or instrument responsible.
Gaining access to the cleanroom
Access to the cleanroom is given to every user who has taken the cleanroom course (and the refresher
course once a year) and has an activity number. If you do not have access to the cleanroom, please
make sure these two things are in order. You can see your activity end date in LIMS, under “My
project”.

Cleanroom
course

Activity
number

Access to
NanoLab

New users register in NanoLab’s lab management system “LIMS” on ntnu.norfab.no. To start your
work, you probably also need some tool licenses, or the chemical introduction course plus an area
course. Read more about this in the chapters “Instrument licenses and booking” (page 21) and “Use
of chemicals” (page 14).
Anyone who violates the lab usage or safety regulations, or in any way exposes himself/herself or
others to danger, can be denied access to the laboratory for a period of time. One oral warning will be
given, and then one written. After this, access may be denied.
Refresher course
The cleanroom is a demanding infrastructure, and it is essential that everyone working there has a
basic knowledge of cleanroom behavior, HSE in the cleanroom, and also some administrative routines.
This is why we have a refresher course once a year, usually during spring. It is mandatory to pass this
course to keep your cleanroom access.
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Activity number
Every user needs at least one activity number. An activity describes what you will do in the cleanroom,
and who you and your project leader are. The staff need this information to give you good training,
process help and to reduce the risk of cross contamination, but also to ensure the safety of both users
and instruments. We can also make sure that all instruments and disposables needed in your activity
is available, and give you advice about other instruments or processes that could be of interest for
you.
To get an activity number, please fill out an activity form (found on LIMS>Info>General documents). If
you will work on a project that already has an activity number, you still need to fill out your own
activity form. As the activities grow larger, having separate activity forms for each user on the project
makes the risk assessment and logging more manageable. If you are a student working together with
a PhD student or post-doc, make sure to get your own activity number. As a student the cleanroom
cost is covered by NTNU/NorFab, but LIMS cannot handle activities with users from different charge
categories.
Send the activity document to nanolab@ntnu.no for approval. To speed up the activity handling, make
sure you write detailed enough what you intend to work with in the cleanroom, and to do the risk
evaluations needed if you will work with chemicals. You may be invited to a start-up meeting to discuss
your process in detail. Our goal is to have your activity approved within 2 weeks. However, if you
submit your activity form in February or September, approval may be delayed as there are many users
starting up their activities.
Your activity must be updated if you want to include other processes, materials or chemicals or if you
have a new project end date.
Instrument licenses and booking
Every single instrument in the cleanroom is listed in LIMS. An instrument license is required to use and
book them. A few licenses are given to you straight after the cleanroom course, but access to most
instruments must be applied for via LIMS. For some equipment the instrument courses are scheduled,
and you find the schedule on LIMS. For smaller equipment, we give the instrument course as soon as
possible after you apply.

Some equipment is mandatory to book before use. This is heavily used equipment, and equipment
charged for by the hour. If booking is mandatory, this applies also if the instrument is not in use! Other
equipment is possible to book to facilitate planning of your work, but not mandatory. Try not to book
more time than you need, but remember to book the time required to make sure the instrument is in
a good state before you leave. It is possible to delete a booked slot (usually 30 minutes) up until it
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starts. If you finish early, you can delete the unused slots. For heavily booked instruments, send out
an email via LIMS to the other instrument users, or just the person who has booked after you.
If you notice that an instrument is booked, but not in use 15 minutes after the booking started, please
notify a staff member. We can then remove that persons booking and book it for you instead. All
booked but unused time will be charged for, also for students and flatrate users who do not normally
pay by the hour!
After use of an instrument, make sure you write in the logbook, also if you experienced no problems.
If there was a problem, or something broke, please notify an engineer as soon as possible. It is not
enough just to write in the logbook, as the staff do not check these on a regular basis.
Log in to the cleanroom
A login PC is available in the coat room. Every person who enters the cleanroom must log in, either as
a user or as somebody’s guest. Log in with your LIMS user name. The list of logged in people is used
at evacuation alarms, to make sure that everyone has managed to evacuate. This is why it is extremely
important that everyone remembers to log in and log out! Do not log out at evacuations.
You can see who is in the cleanroom as long as you are using a device with an NTNU IP-address.
Use the URL: http://ntnu.norfab.no/WebForms/Anonymous/Toggleuserinlab.aspx
The login PC is also used to trace materials brought into the cleanroom, for invoicing, and to find out
how much the cleanroom is used. More user hours give NTNU NanoLab more support from the
Norwegian Research Council (NRC), resulting in lower fees for all members.
If you would like to split your time in the cleanroom between several activities without logging out
and in again, or if you forgot to logout, you can change you logged time in LIMS, under “My cleanroom
entries”.
Supervisors
Master students and PhD students sometimes have a supervisor who wish to join them in the
cleanroom. Supervisors may enter for free as long as they do not perform any work in the cleanroom.
If you wish to bring your supervisor to the cleanroom, log her/him in as your guest in the login system.
Visitors
You may bring visitors to the cleanroom if this is cleared with the lab management prior to the visit.
Visitors may only enter the ISO7 areas, unless there are special circumstances that justify a visit in ISO
5+6 areas. As a guide, you are always responsible for your guests’ behaviour and safety. The visitors
must be logged in as your guests on the log in computer and may not perform any work in the
cleanroom.
Access hours
The cleanroom is open 24/7, almost all year round. We usually close over Christmas and New Year,
and the entire Easter week. During the summer holidays we are usually open, but the response time
will be longer and instruments may be down for longer periods. The NanoLab staff is not on duty after
normal work hours and inexperienced users are advised to work during daytime only.
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Prices
NanoLab’s prices are based on the actual cost of running the infrastructure and the instruments. The
cost is split in two parts – basic infrastructure rate and advanced infrastructure rate.
The basic infrastructure rate includes use of the cleanroom, use of >60 tools plus all disposables and
chemicals provided by NanoLab. To use the most advanced tools, the advanced infrastructure rate is
paid in addition. The fees are paid by the hour, but academic users can buy a flat rate in advance. Use
of the cleanroom for 1 hour and 2 minutes generates costs for 1 hour and 2 minutes, so there is no
need to rush to fit your working time into whole hours.
All students’ (below PhD-level) use is paid for in advance by their respective faculties. PhD-students
without external funding may get 90% of the fees funded from NorFab/NTNU. However, all types of
users pay the full cost for wafers, boxes and other items bought in the cleanroom. The price structure
is described in detail in the document “Price list”, published in LIMS (ntnu.norfab.no).
Publications
Part of Nano@NTNU’s mandate is to present an overview of all nano related research at NTNU. Please
send a copy of your publications to nanolab@ntnu.no. We are also very interested to hear about your
dissertation date to promote it to all members, and to have a copy of your thesis in our library.
NanoLab does not receive any direct funding from your publications. However, the Norwegian
Research Council (NRC) supports NanoLab financially, which means that every academic user of the
cleanroom indirectly is supported by NRC. This should be acknowledged whenever results obtained in
NanoLab are presented / published, using the phrase “The Research Council of Norway is
acknowledged for the support to the Norwegian Micro‐ and Nano‐Fabrication Facility, NorFab.”

Web based resources
MyFab LIMS
MyFab LIMS is the laboratory infrastructure management system that we use. It is used by many other
cleanroom facilities in Norway, Sweden, Finland, Ireland, Spain and France.
The main purpose of LIMS is to help you to get access to lab resources such as tools licenses and tool
booking, plus information about running the tools (instructions, recipes, process control). The
cleanroom management uses LIMS for managing users, tools, licenses, tool runs, economy, invoicing,
statistics, processes etc.
New cleanroom users should apply for LIMS membership on ntnu.norfab.no. The application is
processed within a few days. Being a member in LIMS means that you will receive newsletters about
the cleanroom and that you can reach all information and resources described below.
When logged in to LIMS, the main page shows information about the cleanroom, a list of your licensed
tools and booking links for them, and overviews of your bookings and logs. The 3 menus “Tools”,
“User” and “Info” give you additional information.
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In the “Tools” menu, you find tool information pages, booking overviews, tool statuses and logs. “All
tools” gives a list of all tools in the cleanroom. This is where you apply for a tool license. Under “View
tool”, you can see technical information, who has a license on a tool, operating procedures and
booking rules among other things. Adding tools to “Favorite” in the list for “My licensed tools” will
make them appear first on the main page, making booking easier.
In the “User” menu, you can find contact information to all other users of the cleanroom, as well as
statistics and accumulated costs of your tool bookings and cleanroom hours. You can also send
messages to other lab users. The personal data entered when applying for membership in LIMS is
stored under My Profile, and you should make sure that your e-mail address and telephone number
is updated if you change affiliations. Under “My projects”, you can see which activities you can book
under, and their registered end date. You can set up your account with favorite pages, a default project
to book and e-mail settings among other things.
In the “Info” menu, we mainly use the subpage “General
documents”. This is where you find the activity
document, the price list, the course schedule and course
material, among other things.
The earth symbol takes you to our NorFab sibling nodes
so that you can see what instruments they have, and
contact their engineers and users.

Figure 9 - Booking page for tool P5000

Process data base
We have a process data base for the most commonly used processes, found on LIMS. It is developed
by NanoLab members, for NanoLab members. It enables you to start on a higher level and avoid some
of the start-up problems. If you have a working process, we ask you to make it available for other
members. Everybody benefit from a large process data base! Each process can be discussed by all
users, and the processes can be improved through the discussion.
NanoNetTM
The instruments in the cleanroom are vulnerable to viruses, as the computers are not connected to
the internet and do not have updated virus programs. Because of this, USB-sticks are banned in the
cleanroom. Some instrument computers are connected to the internet, but file sharing programs and
USB-sticks are not allowed on these either.
All transfer of data to and from the cleanroom is done via a local network, NanoNetTM. Every NanoLab
member has a personal folder that no one else can access without permission. Files are scanned for
viruses automatically on upload. All files are deleted automatically after 2 weeks. NanoNetTM is
accessed via the browers on instrument computers (nanolab.nt.ntnu.no), or via LIMS on computers
connected to internet. A detailed user guide is available on LIMS (ntnu.norfab.no).
NanoLab Forum
This is a forum where members of the NanoLab can share and discuss ideas, processes and results, as
well as ask for help on any topic related to the NanoLab. The NanoLab forum will over time grow to
become a valuable source of information to all those working in the lab.
To do so, it needs your input! Your find the forum on forum.nano.ntnu.no.
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Information and contact
Staff
The NanoLab staff members have their offices and lunch room in building K1, 1st floor. You can also
contact us via email, on nanolab@ntnu.no. The staff wears green garments in ISO7.
The staff has lunch at 12-12.30 in the lunchroom by our offices in K1. You are always welcome to join
us! There is a coffee machine and a sofa in the lunchroom, for when you need a break from your
cleanroom work. For more information about the staff members and their contact details, please see
http://www.ntnu.edu/nano/contact
Information channels
We try to keep our information channels to a minimum. The most important ones for you to pay
attention to are our news emails, and LIMS.
News emails
•
•
•
•
•

LIMS (ntnu.norfab.no)
•
•
•
•
•

Urgent information about cleanroom
status
Changes in procedures
Tool updates and news
Invitations
Instrument information (to licensed
users only)

•
•
•
•
•
•
•

www.norfab.no
•
•

Instrument information for all 4
NorFab-cleanrooms
Financial support for cleanroom use

Booking system
Instrument information/status
Course schedule
Forms
Cleanroom status and planned
closedowns
Price list
Your activities (projects)
Your statistics
Your licenses
Process databaselink
NanoNet link
Forum-link

www.ntnu.no/nanolab
•

NTNU NanoLab organization

Feedback
Feedback is always welcome as we strive for constant improvement. Give us your feedback via the
“Your wishes book”, a non-conformity report, the yearly user survey or just an ordinary email. Or
simply come and talk to us!
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Chapter 5. Infrastructure and Basic laboratory equipment
Camera surveillance
For safety reasons, the user areas in the cleanroom are under camera surveillance. Only video is
recorded, no sound. The material is primarily used at evacuations and after incidents. The staff may
also use the recorded material if there are concerns about the safety in the cleanroom. Recordings
are never handed out to a third party other than the police. As a user of the cleanroom, you
automatically consent to this. All recorded material is automatically deleted after 7 days.
Printer, scanner and cameras
A printer to print on cleanroom paper is available in service finger 1. If you have large amounts of
paper, the staff can print double sided for you in our offices. Since your notebook should never leave
the cleanroom, there is also a scanner in service finger 1. There are also three cameras available in the
cleanroom to photograph your setup.
PC-room
For some instruments, pre and post processing with a licensed program is necessary, e.g drawing a
mask design or analyzing EDS-data. In K1-142, there are several PC’s available for this. As a cleanroom
user, you have access to this room as well.
Gases
There are no gas bottles in the cleanroom. All gases are supplied through welded lines from 3 gas
bunkers in K1. The gas detection system has no built-in delays. A gas detection will result in either a
process alarm or an evacuation straight away, depending on the gas levels detected.

LN2
Liquid nitrogen is available in the gowning room upon request.
Chemicals supplied
NanoLab supplies the most commonly used chemicals. Other chemicals may be introduced by you.
Please find the updated lists of what chemicals are in the different areas on www.ecoonline.no. Log
in either using Firmakode “1560”, username “nano” and password “123_nano”, or through innsida.
See the chemical booklet for more details about ecoonline. If you want to work with chemicals other
than IPA, ethanol or acetone, the chemical introduction course is mandatory. Use common sense to
decide whether or not your sample is regarded as a chemical.
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Tools and labware
NanoLab have over 80 tools in the cleanroom, for nanostructuring, nanofabrication and
characterization. All of them are listed on LIMS (ntnu.norfab.no). The chemical cleanroom is equipped
like a chemistry lab, with Schlenk lines and other specialized glass ware that cannot be found in the
tool list. For more information about what you can find here, please contact the staff.
Disposables and standard glassware is found many places in the cleanroom. If there is anything you
wish to have that we do not store, please ask. We might be able to make it available.
Infrastructure large cleanroom
Ultra-pure water, nitrogen (purity 5.0) and compressed dry air is available by all chemical benches and
fume hoods. The ultra-pure water here has a conductivity of 18.2 MΩ/cm. Cooling water, vacuum and
all process gases other than nitrogen are only installed straight into the instruments and have no other
outlets. See the tool pages in LIMS for information about which gases are connected to which tools.
The fume hoods and benches have an emergency button which cuts the power to the bench (sockets,
hotplates, ultra sonic baths, etc), but not the ventilation.
First aid kits are available by the telephones. Short user guides for all instruments are available either
by the instrument, or in a common folder in the cleanroom finger in question.
Infrastructure chemical cleanroom
Tap water, nitrogen (purity 5.0 and 6.0), argon (5.0), oxygen and compressed dry air are available in
all hoods and work benches in this area. Purity 5.0 equals 99.999 %. Cooling water, ice cold cooling
water and vacuum connections are available in some hoods and work benches. A tap for ultra-pure
water is located over the sink by the dishwashing machine.
The benches and hoods are furnished with fragile ceramic tops. Please treat these gently. They are
designed to be heat and chemical resistant, but tolerate neither hard knocks nor scratches.
Only make use of equipment you are sure how to use in a safe manner. Please contact the staff if you
are in doubt. Manuals are available next to the instrument or in the HSE cupboard in the Chemical
area. You can get information about lab ware for common use from the area responsible. Please notify
this person if there is a lack of some lab ware.
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Safety declaration for new members of NTNU NanoLab.

Name: ………………………………………………………. (USE BLOCK LETTERS) is a new user of the cleanroom
facilities at NTNU NanoLab. Participation in the NanoLab Cleanroom Course is mandatory to
get access. Complying with the current regulations in the facility at all times is also a
prerequisite.

Health, Safety and Environment (HSE) declaration

I hereby declare that I have read and understood the content of the entire Cleanroom
Booklet. I have also participated in NanoLab’s cleanroom course and I have understood the
information given. I will comply with the working guidelines and rules given in the course, and
will always focus on health, safety and environment in my work.

Signature:
Date:

………………………………………………..

..... / ….. 20…..

This paper should be handed in after participation in the cleanroom course.
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