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Preface 
This manual contains general safety information for TEMPRESS SYSTEMS INC. equipment. For specific 
safety information about your system, refer to your system manuals. 
Operators must have a general knowledge of the technology involved in TEMPRESS SYSTEMS INC. 
systems. They should also understand safety practices outlined in this manual and all applicable 
cleanroom requirements. 
Maintenance personnel must be experienced in the mechanical, electrical, pneumatic, and gas control 
systems for TEMPRESS SYSTEMS INC. equipment. They should be especially aware of the hazards of 
working with high-voltage equipment and reactant and non-reactant gases, and have a knowledge of 
the safety requirements involved. 
Process engineers must understand diffusion and deposition processes. This includes the effect of gas 
flows, temperature, and pressure on diffusion and chemical vapor deposition. 
 
Readership 
All TEMPRESS SYSTEMS, INC. system users, including operators, maintenance personnel, and process 
engineers. 
 
Systems, Assemblies and Software Covered 
This manual is generic and applies to all TEMPRESS SYSTEMS INC. wafer processing equipment. No 
system-specific information is provided. 
 
How this Manual is Organized 
This manual is divided into six sections: 
 
Section 1 General Safety 

Provides information about safety in the work area. 
 
Section2  Electrical Hazards 

Explains what electrical hazards are, and how accidents can be avoided. 
 
Section 3  Gas Hazards 

Provides general information about hazards that are present during the operation 
and maintenance of a system. 

 
Section 4  Process Gases/Vapors 

Explains the characteristics and hazards of the gases used in TEMPRESS SYSTEMS 
INC. wafer processing equipment. 

 
Section 5  Glossary 

Explains terms used in the manual with which you may not be familiar. 
 
Revision History 
This manual is a revision of the Tempress Systems Inc. “Safety and Responsibility Manual”. It replaces 
earlier versions. 
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Original Language 
This manual was originally written in English. 
 
Notes, Cautions, Warnings and Danger 
Cautions, warnings and danger boxes appear throughout this manual to attract your attention to a 
hazard. 
TEMPRESS SYSTEMS INC. systems contain hazards that are potentially lethal. Read and understand 
the hazard messages before you perform any action or touch anything. 
Examples are given below. The icon to the left of the box is related to the hazard type. An exclamation 
icon is used for generic hazards. 
 
 

Caution 

 

Cautions alert for a potentially hazardous situation that may result in minor or 
moderate injuries. 
Cautions can also alert for potential equipment and/or product damage. 

 
 

Warning 

 

Warning alert for conditions that may result in permanent and/or lethal injuries. 

 
 

Danger 

 

Danger message alert you to an imminently hazardous situation which, if not 
avoided, will result in death or serious injury. Danger messages are limited to 
the most extreme situations. 

 
 

Note 

F 
Notes alert to pay attention to items or procedures of special importance. 
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1 General safety 

1.1 General 
This manual contains information about the safety aspects of working with TEMPRESS SYSTEMS INC. 
systems. 
Operators and maintenance personnel must understand the hazards associated with high voltages and 
reactive gases, and must apply safe practices when working with them. 
Some of the hazards associated with working on semiconductor manufacturing equipment may include 
exposure to: 

• Electrical circuits, including high voltage, high frequency or both. 
• Toxic, corrosive and flammable gases and liquids. 
• Moving parts. 
• Heated parts 
• Pressurized parts. 

Maintenance personnel must understand the system interlocks for the particular system on which they 
are working. 

1.2 Accidents and Prevention 
Accidents result from committing one or more unsafe acts in combination with hazardous 
circumstances. Accident prevention consists of eliminating the hazardous circumstances whenever 
possible and not committing unsafe acts when the circumstances are unavoidably hazardous. 
“I’ve been doing it this way for years, and nothing has happened to me yet,” is a statement that 
means none of your unsafe acts have been committed in circumstances hazardous enough to cause an 
accident. It does not mean that the way of working is safe.  

1.2.1 Unsafe Acts 

There are two kinds of unsafe acts: things you should have done but did not do, and things you did do 
but should not have done. Either may cause injury or death to you or a co-worker. 
 
Persons in charge should: 

• Provide training in proper procedures. 
• Give necessary instructions. 
• Enforce safety rules. 
• Allow adequate time, resources and personnel to perform the work. 
• Provide adequate facilities, lighting, ventilation and housekeeping. 
• Provide adequate safety equipment and proper tools. 
• Monitor job progress. 

 
Persons performing the work should: 

• Follow instructions and safety rules. 
• Use safety equipment provided. 
• Use proper tools. 
• Concentrate on the work. 

 
Never: 

• Take shortcuts because of haste or convenience. 
• Bypass interlocks for convenience. 
• Work when tired, ill or fatigued. 
• Carry out heat treatment of wafers on H2 or other inflammable, explosive gas 

atmospheres, without the by Tempress installed safety measures. 

1.2.2 General Safety Precautions 

The following are general safety precautions: 
• A thorough knowledge about the English language and the subject terminology (jargon) is 

required. 
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• Before you start working, make sure that emergency aid is available in the area. The aid 
should be compatible with the nature of the hazard. The emergency aid should be at the 
nearest safe location. 

• Personnel shall always remember that if they remove a unit or part from its normal 
location all Tempress safety measures would no longer exist, the person authorizing this 
act shall assume responsibility for ensuring suitable alternative safety precautions for other 
personnel. 

• Never work alone in, or near, a possible hazardous environment. Work together with a 
partner (other engineer or operator). If your partner has to leave the area, stop working 
until he or she returns. 

• It is important that there is always minimal one person in the cleanroom is who can ask 
(shout) for help (or medical assistance). 

• If you are working with a partner on a task, do not assume that your partner has 
performed some action necessary to finish the task. Always ask him or check yourself 
before you proceed. 

• Do not wear jewelry. Any jewelry, especially a ring, is hazardous to wear around 
equipment with moving parts. It can become trapped in the moving part and can cause 
severe injuries. 

• All actions, other than the usual manipulations for operation are to be carried out under 
the supervision of a responsible person. This responsible person might have at his disposal 
personnel especially appointed. 

• Use the correct tool (screwdriver, alignment tool, etc.) for the job. 
• Secure the power switch in case more people are in the room you are working in, so they 

never can accidentally set power on the system and create a dangerous situation for 
maintenance engineers and other personnel. 

• Turn off gases and power if there is a safety risk. Lock switches, valves, etc. in the “off” 
position, if possible (lockout). If not possible, attach a label to the switch and have 
someone stand guard until you finish. 

• Operators have to know how to handle in case of calamity (see 1.4). 
• Inspection and/or maintenance has to be done by trained and qualified personnel. 
• When handling isolation materials, consult the relevant Material Safety Data Sheets 

(MSDS). 
• In case of doubt about the safety measures, contact Amtech/Tempress Systems Inc.  
• Any modification and/or unauthorized changes to the system will void any and/or all CE-

certification according to the EU Directives. Tempress Systems Inc. cannot take any 
responsibility in such cases. 

• The use of a logbook is recommendable.  
• Local labor, safety, environmental and health standards are always mandatory. 

1.3 Cleanroom Safety Precautions 

1.3.1 Before You Enter the Cleanroom 

If you are a visitor or new to the environment, check if there are local prescriptions available for 
cleanroom safety. Always follow the local safety guidelines and training get a training if possible. 
Make sure you can recognize the audible alarms and know what they mean and what you must do if 
you hear an alarm. 

1.3.2 At the Work Location 

Before you start work at your work location: 
• Learn the location of the emergency exits in relation to the location at which you will be 

working. 
• Know the location of the nearest telephone and make a list of telephone numbers you can 

call in case of emergency. 
• Locate emergency aid facilities, like eyewashes, showers, etc. Make sure you understand 

how to use them. 
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1.3.3 At Work in the Cleanroom 

When you are working in the cleanroom: 
• Always close cupboard doors and be aware of loose equipment that may be hanging 

overhead. Such things may or may not be marked and can cause injury. 
• Use extra caution when moving about the cleanroom - a cleanroom hood, safety glasses, 

or goggles drastically reduce your peripheral vision. 
• Do not rely on your normal sense of smell - a cleanroom hood or face shield covers your 

nose, and raises the threshold detection value for all chemicals. 
• Walk slowly and deliberately - cleanroom boots worn over shoes are slippery, and the 

more boots are worn, the more slippery they become. The cleanroom suit desensitizes all 
of your body. You are less likely to be aware of brushing against objects in the cleanroom. 

• Allow yourself extra room around mechanical equipment - the loose fabric of cleanroom 
suits can easily become tangled in machinery. 

• Cleanroom gloves make manual work more difficult. They make it harder to grip and 
manipulate a tool. They also insulate your hands from heat. If you accidentally touch 
something that is hot, the glove may melt before you feel the heat. 

• Remember - Cleanroom suits protect the product, but do not protect the person wearing 
it. 

1.4 Emergency Response 

Emergency response is what you do between the time you notice an emergency and the time 
professionally trained personnel arrive. The recommendations here are guidelines only, and are not a 
substitute for professional help. All persons working in a facility should be trained in its emergency 
response plan and in emergency first aid. 
 

1. Alert all personnel in the area and set off the necessary alarms. 
2. Push the EMO (EMergency Off) switch on the TEMPRESS SYSTEMS INC. equipment. 
3. Confine the problem, even if it is just by shutting the door behind you as you run out. What 

else is done to confine a problem must be part of the emergency response plan because it will 
vary depending on the kind of emergency. 

4. Evacuate the area and administer the appropriate first aid to the victims. 
5. Notify the proper emergency department. 
6. Prevent staff and non-employees from re-entering the area until the emergency department 

has examined the area and has declared it safe. 

1.5 Working On a System 

1.5.1 Lockout/Tagout 

When equipment is being serviced, the controls, valves and breakers for that equipment must be 
controlled by the persons doing the maintenance. Ideally, the equipment is shut down and each 
person applies an individual lock and retains the key so that the equipment cannot be returned to 
service until all persons have removed their locks. A tag on each lock identifies the person or persons 
working on the equipment, the time the locks were applied, and the reason for the locks. 
Use lockouts in the following circumstances: 

• Electrical systems and circuits where a hazard of electrical shock exists. This prevents a 
person who is unaware of the maintenance activity from turning on the equipment. 

• Repair and service of mechanical equipment, where moving parts would create a safety 
hazard for the maintenance person. 

• Work on lines that carry hazardous substances, or that are under pressure. 
If it is not possible to apply a lock, tag the controls, valves and breakers with a tape or tag that 
identifies the person or persons working on the equipment, the time the tag was applied and the 
reason for the tagout. The tag or tape should cover the controls so that it must be deliberately 
removed in order to activate the equipment. Ask someone to stand on permanent guard at the 
controls to prevent accidental activation. 
In such cases, the equipment must be turned on only by the person working on the equipment, or 
clearance must be obtained from him before activation. 
 
You should ensure the following: 
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• Do not have spare keys or use combination locks for lockouts. Only the person who placed 
the lock should be able to remove it. 

• Educate all personnel about the locks and tags. They must be taught never to remove a 
tag or to use tagged-out equipment. 

• If there are more personnel working on the system, do not return equipment to service 
until all the personnel listed on the lockout or tagout have verified its operation and 
authorized its return to service. 

1.5.2 Working with Electrical Equipment 

When you are working with electrical equipment: 
• Always treat all circuits as if they were live until you have personally disconnected the 

power and locked or tagged-out the circuit. 
• Keep your clothing, hands and feet dry at all times. 
• Carefully inspect the insulation on the leads to your test equipment. The slightest break in 

the insulation may be dangerous. 
• Use grounding straps to ensure that the equipment frame is at the same potential and tied 

to earth ground. 
• Be wary of capacitors when making voltage or other circuit checks. They can maintain a 

charge for several hours after power is disconnected. 
• Ensure that the shorting rods used to discharge capacitors are connected to the chassis 

ground, not earth ground. When the equipment is unplugged for servicing, the earth 
ground may be disconnected. A shorting bar tied to earth ground will not discharge the 
capacitors because there is no DC return path. 

• Do not wear rings, watches, metal-rimmed glasses or any jewelry when working around 
electrical circuits. They are conductors and increase the chance of shock or electrocution. 
Pencils can conduct through the lead, so do not use them to point at or to push some 
item.  
The coins and keys in your pockets can conduct electricity too. 

• Do not troubleshoot when the primary power is turned on, unless it is absolutely 
necessary.  
Remove the fuses, open the circuit breakers or disconnect the circuits from their source of 
power to protect yourself, the test equipment and the equipment under test. Lock-out and 
tag-out the breakers. 

1.5.3 Lifting and Moving Parts of a System 

Accidents can easily happen when a system is being installed or moved. Parts are often top-heavy and 
may topple over if lifted or nudged into position. Accidents have happened with gas cabinets, where 
the footprint is small and the cabinet is high and top-heavy. 
To avoid potential hazards when lifting and moving parts of a system: 

• Always use dedicated lifting tools (a forklift for example). 
• Read the system maintenance and installation manual and follow the advice and observe 

all warnings. 
• Do not use your foot or arm to support a heavy item for “just a moment” - something can 

slip! 
• Only transport the system in an upright position. 
• During movement, the furnace assembly is slightly unstable and should be considered top 

heavy. 
Information about dangers from tipping a system over can often be found in the system manuals. 
An example is shown in Figure 1-1. 
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Figure 1-1 Example illustration showing tipping danger 

1.5.4 N2 Rich Environments 

Some systems use an N2 rich environment to prevent oxidation of wafers during wafer transfers. 
Although N2 is not a harmful gas, it excludes the oxygen you need to breathe. Always observe safety 
warnings and advice on labels, and in the manuals, before you start work in an N2 rich environment. 

1.5.5 Hot Surfaces and Objects 

Some parts of the system may be too hot to touch. You can burn your hand just as easily on a flange 
at 130°C as you can with boiling water. Before you touch something, consider whether it may be hot. 
If you see a warning label, follow the advice on the label. 

1.5.6 Cycle Purging 

Before the vacuum integrity of any part of the system (chambers, gas loops, etc.) is disturbed, that 
chamber or gas loop must be cycle purged. Cycle purging dilutes process gases to a safe level. The 
number of purge cycles required depends on the hazards the gas presents.  

1.5.7 Pump Oil and Filter Precautions 

The gases used in some of the TEMPRESS SYSTEMS INC. systems pass through the oil in the vacuum 
pump before they are exhausted to the outside or to a post-reaction gas handling system. The oil 
becomes contaminated with these gases. 

• A gas may react with pump oil containing residues of a different gas. 
• Oil contaminated with a toxic gas is also toxic. See the MSDS for the required protective 

equipment and disposal procedures. 
• The oil is hot, and under pressure. Be careful when removing filters and fittings. 
• Oil contaminated with acid should be handled as an acid. 

1.5.8 Process By-products 

Systems that process with toxic and reactive gases can contain remains of the gases and byproducts 
that were not fully reacted or exhausted. Before opening a system for maintenance, make sure you are 
aware potential hazards resulting from the use of process gases. Take appropriate measures to protect 
yourself from exposure. 
Systems that use arsine for doping, for example, are extremely dangerous. Maintenance personnel 
working on these systems must receive special training and be equipped with special suits, gloves and 
full-face respirators. All removed parts must be treated as toxic chemical waste and handled 
accordingly. 
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1.5.9 Insulation Material and Fibrous Wool 

In some heating elements supplied by TEMPRESS SYSTEMS INC., the element wire is embedded in a 
white material that looks like polystyrene foam. The material is a ceramic/aluminum silicate fibre 
combined with an inorganic binding material. When the material is disturbed, fibrous dust may be 
generated. 
This dust can cause irritation to the skin, eyes and respiratory system. Studies on animals show that 
the fibrous dust may cause lung damage (fibrosis) and possibly cancerous tumors. 
 

Warning 

 

Modifications or other treatment to the ceramic fiber wool may not be done 
without special safety measures. 

 
General Precautions 

• Read the supplier MSDS and follow the advice and procedures they contain. 
• Wear protective clothing and equipment appropriate for the hazard - this must include 

overalls, hat, dust mask (with a particulate air filter cartridge to DIN 3181 P3), goggles and 
gloves. 

• Reduce underfoot debris - keep the work area clean. 
• Use a vacuum cleaner with a HEPA filter. 
• Work in a controlled and careful manner to avoid dust generation and dispersion. 

 
Handling 

• Never saw, cut or sand silicate fiber material. 
• Double-bag, seal and label heating elements for transport. 
• Treat heating elements and silicate fiber as chemical waste.  
• Use boots and overall with full head coverage and full cloth exchange afterward is 

additionally compulsory. Contact lenses are NOT allowed to be worn. 
• Always use vacuum cleaner with HEPA filter and large inlet piece must be available in all 

circumstances. In case generation of dust can be foreseen (e.g. during tube replacement 
or modifying materials) assistance must be present to remove dust instantly when 
generated. 

• Waste containing refractory ceramic fibres must be packaged in thorough sealed plastic 
and can be disposed as non-classified industrial waste in case of no interfering local policy. 

 
Reference 

Documents: 
• HAZARDS FROM THE USE OF REFRACTORY CERAMIC FIBRE (267_3v2.pdf) 
• MSDS No 201 by Thermal Ceramics 
• MSDS No M0114 by UNIFRAX 

 
Dedicated tools: 
• Dustmask DIN3181 P3 
• Vacuumcleaner with HEPA filter 

1.6 Seismic Events 
Like any equipment in the semiconductor industry, Tempress Systems Inc. wafer processing systems 
are sensitive to severe vibration and changes in levelling. In the event of a seismic event, like an earth 
quake or earth tremor, the system should be checked and re-qualified before use of the system is 
resumed. 
Always follow local procedures for system inspection and re-qualification after a seismic event. 
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1.7 System caution and Warning Labels 

 

Indicates that there is a danger that you could jam (or pinch) your hands 
between two objects. Catching your hand in a door that is closing, or an 
elevator that is closing are examples. 

 

The system contains heavy objects. Use proper lifting tools or proper lifting 
techniques to avoid straining your muscles or injuring your back. 

 

Hazardous chemicals are present.  

 

Hot surfaces inside. Touching the surfaces can cause skin burns.  

 

Indicates that there is a danger that you could experience an electric shock if 
the component remains under electric power. 
This label is attached to the outside of the power cabinet and 
furnace covers. 

 

Indicates that there is a danger that you could damage your eyes if the 
heating element remains under electric power when the insulation and clamps 
are removed. 
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2 Electrical Hazards 
The TEMPRESS SYSTEMS INC. equipment may contain circuits using 115/230/400/440/480 V AC 1 -
phase or 3-phase 50/60 Hz, power circuits using 5 to 24V DC. Any of these circuits can be a potential 
source of an electric shock and may cause electrocution if they are short-circuited. 

2.1 Principle Causes of Shock or Electrocution 
Read the following unsafe acts to prevent that you, or someone else, receive a shock or being 
electrocuted: 

• Failure to follow procedures and pay no attention to detail. 
• Failure to shut off equipment and lock-out power. 
• Violation of lockout and tagout by using equipment that has been tagged as defective or out 

of service. 
• Lack of final inspection before reconnecting power: someone could be working on another 

section of the circuit you energize. 
 
Some hazardous conditions that may contribute to shock or electrocution are: 

• Improper grounding of equipment. 
• Improper tools. 
• Equipment improperly installed or maintained. 
• Modifications to original installation; for example, bypassed safety interlocks and overloaded 

circuits. 

2.2 Current and effect 
Current under 15 mA AC (<75 mA DC) is allowed on human body, although the sensation may be 
unpleasant or painful, the victim can escape the current. 
 
Current of 15 – 20 mA AC (50 – 75 mA DC) is dangerous. It may cause severe muscle contraction and 
can paralyze the muscle needed for breathing. 
 
Currents above 20 mA AC (> 75 mA DC) is very dangerous. It can cause uncontrollably heart muscle 
quivers instead of pumping blood. Currents above 20 mA can cause severe burns and nerve damage. 

2.3 Energized Circuit Precautions 
When it is necessary to work on an energized circuit, take the following precautions: 

• Check the equipment with a voltmeter (make sure it is calibrated) to detect potential shock 
hazards. 

• Treat low voltage systems with the same respect as high voltage systems. Current kills, not 
voltage. 

• To minimize the possibility of shorting out a circuit through your body, keep one hand free at 
all times. Keep your free hand behind you, or preferably, in your pocket: keeping your hand in 
your pocket prevents the instinct to use that hand on the circuit). 

• Never work on energized electrical systems unless there is an observer who can rescue you in 
case of emergency. Your helper is not an observer, because the helper is also at risk. 

• Make sure you have completed all recommended safety courses. 
• Always use tools with non-conductive handles. 
• Use tools appropriate for the circuit. High voltage circuits require special tools. 
• Never work in insufficient lighted areas.  

Do not ware any jewelry during maintenance or any activity to the furnace system this may hinder you 
to act quickly in case of an emergency. 
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3 Gas Hazards 
This section contains gas hazard information for operators and engineers working with the Tempress 
Systems Inc. systems. The information is of a general nature, and is concerned with the hazards 
applicable to operating and maintaining the system. 
Observe all applicable federal, state and local codes for storage, use and disposal of the Gases used in 
your facility. 

3.1 Gas handling and Storage 
For safety purposes all materials packaged in cylinders should be treated like gases, although some, 
TEOS for example, are actually volatile liquids. 
Handling compressed or liquefied gases is more hazardous than handling liquid and solid materials: 

• Many gases are colorless and odorless; there is no warning of their presence. 
• Internal pressure can cause gas cylinders to rupture violently if the cylinders are heated or 

damaged. 
• Escaped gases are difficult to confine. 
• The auto-ignition temperature of many flammable gases is low. 
• Liquefied gases become very cold if they escape from their cylinder and evaporate. They can 

cause frostbite. Others, like liquid nitrogen, exist only at super-cold temperatures. 
• Spills of liquid gas spread faster and farther than ordinary liquids. 
• If the bottle falls over and the valve ruptures, the bottle can travel at high speed, much like a 

rocket out of control. Never leave a gas bottle standing - always attach it to a wall. 

3.1.1 Cylinder Receipt and Content Identification 

On receipt, each cylinder must have stenciled or adhesive labels identifying the contents, a DOT 
transport label, and a protective cap over the valve. If the labels are not clearly legible, mark the 
cylinder as “contents unknown” and return it to the supplier. 
NEVER remove the labels. Do not remove the protective cap until the cylinder is secured to a wall, 
bench or cylinder stand and is ready to use. 
 
 

Warning 

 

There is no uniform color code among manufacturers. Do not rely on the color 
of the cylinder to identify the gas. 

 

3.1.2 Storage 

Gases must be stored in a manner that protects the cylinders, and persons working with the cylinders, 
from harm. Consideration must be given to the possibility of reactions between gases in case of a leak. 

• Gas storage areas must be well-ventilated, dry, and fire-resistant, and away from sources of 
ignition or heat. 

• Outdoor storage may be acceptable if the cylinders are protected from moisture and high 
heat (>125°F/51.6°C). All applicable storage regulations must be followed for each gas. 

• A gas must be properly separated from any other gas or chemicals with which the gas may 
react. Oxidizing gases (Oxygen and acid gases like Nitrogen Trifluoride) must be separated 
from flammable or alkaline gases because they combine violently. 

• Access to the area should be controlled. 
• The cylinders must be secured so that they cannot fall over or strike each other. 
• Full and empty cylinders should not be stored together. If an empty cylinder is mistakenly 

connected to a pressurized system, material sucked back into the empty cylinder may react 
violently with the gas residue. 

3.1.3 Handling or Moving Cylinders 

Handle cylinders with care: 
• Do not drag, roll, or slide cylinders. Use a hand truck or cart with restraints. 
• Do not use the protective cap as a handle. 
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• Do not drop cylinders or permit them to strike each other. 
• Do not remove the protective cap until the cylinder is secured to a wall, bench or cylinder 

stand and ready for connecting. 

3.1.4 Using Gases 

3.1.4.1 Preparation 

• Learn about the gases you will be using before you start using them; know the specific 
hazards, special requirements and specific first aid for inhalation and skin contact for each of 
the gases. 

• Know where the emergency eyewash, shower and breathing equipment are located. 
• Make sure that emergency aid is always available. The aid should be compatible with the 

nature of the hazard. The emergency aid should be at the nearest safe location. 
• If the possibility of a large leak of toxic gases exists, for example when the cylinders are 

being installed or removed, the emergency aid must be in an area safe from contamination. 
This may be a person outside the work area, or may be a person in protective gear inside the 
area. 

• Never work alone in or near a hazardous environment. Work together with a partner (other 
engineer or operator). If your partner has to leave the area, stop working until he or she 
returns. 

• Make sure all necessary protective and emergency equipment is present and in working order 
before you bring in a cylinder. 

• Read and follow the instructions for installing and adjusting regulators. 
• Avoid heat treatment of product on H2 or other inflammable, explosive gas-atmospheres. 

3.1.4.2 Safe Clothing 

• Do not wear contact lenses. Contact lenses may trap chemicals under the lens, against the 
eye. They do not protect the eye against splashes and may make exposure to gases more 
irritating. 

• Do not wear jewelry. Rings, watches and other jewelry are hazardous to wear around 
hazardous chemicals. If the chemical is spilled (vapor or liquid) on the skin, it can become 
concentrated under the jewelry and cause more severe burns. The jewelry also prevents 
thorough washing. 

3.1.4.3 Work Practices 

• Do not remove the protective cap until the cylinder is secured to a wall, bench or cylinder 
stand and ready for connecting. 

• Never tamper with the safety devices in the valves. 
• Do not interchange regulator equipment between gases that are not compatible. 
• Adapters, to allow regulators to be used on cylinders of a different thread type, should not be 

used. 
• Over-tightening may cause leaks. Follow the manufacturer’s instructions for installing and 

tightening gas fittings, valves and regulators. 
• Never attempt to repair any safety device or regulator. 
• Never lubricate a regulator. 
• Never force a regulator to fit. 
• When corrosive gases are used, the cylinder valve stem should be worked at intervals to 

prevent it from freezing open. 
• Cylinders should be considered “empty” while they still have slight positive pressure, to 

prevent suckback and contamination of the cylinder. Empty cylinders should be closed, the 
protective cap re-installed, tagged as empty, removed promptly and treated with the same 
precautions as filled cylinders. If cylinders are returned to the supplier with the valve open, 
the interior will become contaminated with atmospheric air, moisture and possible foreign 
material. 

• Only cylinders that are in use should be in the work area. Do not store spare cylinders in the 
work area. 
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3.1.4.4 Disposal of Leaking Cylinders 

Disposal of gases is a complex problem and must be carried out only by personnel who are familiar 
with the gas involved and the disposal procedures. Contact your gas supplier for current procedures. 
 
 

Danger 

 

If you are uncertain of the identity of the gas in a leaking cylinder, evacuate the 
area immediately. Do not attempt disposal until the gas has been positively 
identified and the appropriate disposal method can be used. 

 
 

Danger 

 

Do not attempt to identify the gas by its smell or flammability. 

 
 

Danger 

 

Do not attempt to locate leaks with a gas lighter or flame. Use an appropriate 
leak detector. 
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4 Process Gases/Vapors 
This section contains gas hazard information for operators and engineers working with the TEMPRESS 
SYSTEMS INC. systems. The information is of a general nature, and is concerned with the hazards 
applicable to operating and maintaining the system. 
Observe all applicable federal, state and local codes for storage, use and disposal of the gases used in 
your facility. 

4.1 Introduction 
The descriptions for each gas in this section are obtained from a number of sources. Typically, a 
description incorporates information from various gas suppliers, supplemented with information from 
governmental bodies like the OSHA. 
Each description of a gas in this section starts with the gas name and chemical formula. The remaining 
information follows the format below: 
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4.2 Ammonia (NH3) 
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4.3 Argon (Ar) 
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4.4 Arsine (AsH3) 

 
 

Danger 

 

AsH3 and all AsH3 process by-products are extremely toxic. 
All personnel working with a system in which AsH3 is used must receive special 
training to ensure safety. 
Maintenance personnel must be aware of the hazards involved when performing 
maintenance on system that runs an AsH3 process (and an AsH3) anneal, and 
must be appropriately equipped and trained. Full-face respirators and special 
suits and gloves must be worn. All removed parts 
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4.5 Boron Tribromide (BBr3) 
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4.6 Diborane (B2H6) 

 
 

Danger 

 

Diborane reacts violently with water at room temperature. The heat of the 
reaction can cause diborane to spontaneously ignite. Do not use water to dilute 
a diborane spill or to extinguish a diborane fire. Use foam or CO2. 
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4.7 Dichlorosilane (SIH2Cl2) 
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4.8 Disilane (SI2H6) 
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4.9 Germanium Tetrahydride (GeH4) 
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4.10 Helium (He) 

 

4.11 Hydrogen (H2) 
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4.12 Hydrogen Chloride (HCl) 
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4.13 Isopropyl Alcohol (C(3)H(8)O) 
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4.14 Nitric Oxide (NO) 
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4.15 Nitrogen (N2) 
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4.16 Nitrous Oxide (N2O) 

 

4.17 Oxygen (O2) 
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4.18 Phosphine (PH3) 
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4.19 Phosphorus Oxychloride (POCl3) 
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4.20 Silane (SIH4) 
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4.21 TEOS (Tetraethylorthosilicate) (C2H5O)4Si 

 
 
 

Danger 

 

TEOS reacts with water, releasing toxic and flammable vapors. Do not breathe 
the mist or vapors generated while washing exposed areas. 
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4.22 TMB (Trimethyl borate)((CH3O)3B) 

 
 
 

Danger 

 

DO not use water to extinguish a TMB fire. Use foam or CO2. 
TMB reacts violently with water, releasing heat and toxic boron gas. The heat of 
the reaction could cause the TMB to explode. 

 
 

Danger 

 

TMB reacts violently with water, releasing heat and toxic boron gas. Avoid 
breathing the mist or vapors generated while you wash affected areas. 
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4.23 TMPi (Trimethyl phosphite) ((CH3O)3P) 

 
 
 

Danger 

 

DO not use water to extinguish a TMPi fire. Use foam or CO2  
TMPi reacts violently with water, releasing toxic phosphorus oxides and carbon 
monoxide. The heat of the reaction could cause the TMP to explode. 

 
 

Danger 

 

TMP reacts violently with water, releasing toxic phosphorus oxides and carbon 
monoxide. Avoid breathing mist or vapours generated while you wash affected 
areas. 
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4.24 Trans 1,2-Dichloroethylene (C2H2Cl2) 
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5 Glossary 
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