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Dear Customer,

To ensure product and production system reliability, qualified personnel are required.
Preventive maintenance helps avoid downtime while it guarantees immediate and efficient
service provided by a well-trained, competent staff.

Our technical training is focused on providing the expertise and skills required in the handling
of vacuum specific components and systems.

For participants without previous vacuum experience, we offer an introductory course
describing the theoretical and practical fundamentals of vacuum technology. We also offer a
wide range of in-depth seminars on vacuum generation, leak detection and mass
spectrometry. Participants are taught in small groups, hands-on practical exercises are
designed to impart the technical expertise and practical skills needed in the operation and
maintenance of vacuum specific components and systems.

In addition to our standard courses, we also develop customised training programs to meet
your specific needs. Training takes place in our training centre at 35614 Asslar, Germany, or
at a customer requested site for your convenience.

Our technical training gives you an opportunity to assure the reliability of your vacuum
products and production systems.

Your contact:

Dipl.-Ing. Timo Birkenstock

Tel.: (+49) (0)6441 / 802 267

Fax: (+49) (0)6441 / 802 202
mailto:Timo.Birkenstock@pfeiffer-vacuum.de
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Basics of Vacuum Technology

Target group: Technical personnel, operators, maintenance personnel
Pre-requisites: None

Course objectives: Beginners will find the entrance to vacuum technology.
Course contents: * Basic physics

- What is “Vacuum” ?
- Terms and Units
- Absorption, Desorption
- Vacuum Applications
* Vacuum pumps
- Design and function
- Operation and maintenance
« Vacuum pumping stations
* Vacuum systems
* Vacuum measurement
- Total pressure gauges
- Partial pressure measurement / mass spectrometers
* Leak detection
- Leak detection methods
- Helium-leak detection che
- Calculation examples
» Vacuum conform design
- Detachable and undetachable connections
- Flange systems and seals
- Valves
- Suitable materials

The course content is consolidated with vacuum-physical experiments and
with product examples, devices and intersection pumps.

Trainer: Timo Birkenstock
Duration; 3 days
Start — End: 9:00 a.m. - 4:00 p.m.

Number of participants: 5-12

Course fee: € 1.350,00
Language: English
Date: on request

We also are able to provide this training on customer site. Date, duration and content are tailored to the
customer’s requirements. The course fee is € 1.750,00 per day — given the maximum number of
participants, outside Germany and Benelux countries plus trainer’s travelling and hotel costs.
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Rotary Vane Pumps

Target group: Operators, maintenance personnel
Pre-requisites: Basic knowledge of vacuum technology
Course objectives: The participant will be able to correctly carry-out required maintenance work

and locate and correct malfunctions.

Course contents: * Design and function
* Application examples
« Installation, start-up, operation
* Pump types
» Maintenance and cleaning
* Function test
* Troubleshooting
» Exchange and spare parts
* Pfeiffer Vacuum service support

The course content is mainly consolidated with practical work on rotary vane
pumps.

The usage of safety working shoes for practical part of the training is required!

Trainer: N., N.
Duration: 1 day
Start — End: 9:00 a.m. - 4:00 p.m.

Number of participants: 3-8

Course fee: 450,00 €
Language: English
Date: on request

We also are able to provide this training on customer site. Date, duration and content are tailored to the
customer’s requirements. The course fee is € 1.750,00 per day — given the maximum number of
participants, outside Germany and Benelux countries plus trainer’s travelling and hotel costs.

2007-12-18 5



Roots Pumps

Target group: Operators, maintenance personnel
Pre-requisites: Basic knowledge of vacuum technology
Course objectives: The participant will be able to correctly carry-out required maintenance work

and locate and correct malfunctions.

Course contents: * Design and function
* Application examples
« Installation, start-up, operation
* Pump types
» Maintenance and cleaning
* Function test
* Troubleshooting
» Exchange and spare parts
* Pfeiffer Vacuum service support

The course content is mainly consolidated with practical work on roots pumps.

The usage of safety working shoes for practical part of the training is required!

Trainer: Michael Seck
Duration: 2 days
Start — End: 9:00 a.m. - 4:00 p.m.

Number of participants: 3-8

Course fee: 900,00 €
Language: English
Date: on request

We also are able to provide this training on customer site. Date, duration and content are tailored to the
customer’s requirements. The course fee is € 1.750,00 per day — given the maximum number of
participants, outside Germany and Benelux countries plus trainer’s travelling and hotel costs.
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Dry Compressing Pump XtraDry

Target group:
Pre-requisites:

Course objectives:

Course contents:

Trainer:
Duration:

Start — End:

Number of participants:

Course fee:
Language:

Date:

™

Operators, maintenance personnel
Basic knowledge of Vacuum Technology

The participant will be able to carry-out maintenance correctly. By using the
manuals and special tools he is able to find and correct malfunctions.

* Design and function

* Applications

« Installation, start-up and operation
*» Accessories

» Maintenance and cleaning

* Function test

* Troubleshooting

» Exchange and spare parts
« Pfeiffer Vacuum service support

The course content is mainly consolidated with practical work on a XtraDryT'\’I
pump.

The usage of safety working shoes for practical part of the training is required!

N., N.

1 day

9:00 a.m. - 4:00 p.m.
3-8

450,00 €

English

on request

We also are able to provide this training on customer site. Date, duration and content are tailored to the
customer’s requirements. The course fee is € 1.750,00 per day — given the maximum number of
participants, outside Germany and Benelux countries plus trainer’s travelling and hotel costs.
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Turbomolecular Pumps

Target group:
Pre-requisites:

Course objectives:

Course contents:

Trainer:
Duration:

Start — End:

Number of participants:

Course fee:
Language:

Date:

Operators, maintenance personnel

Basic knowledge of vacuum technology

The participant will be able to operate the devices and carry-out maintenance
work (lubricant change) correctly. By using the manuals he is able to find and
correct malfunctions.

» Design and function

» Pump types and accessories

« Installation, start-up, operation

» Parameter settings

* RS 232/485, Pfeiffer protocol, Software

* Troubleshooting

* Lubricant change without bearing change

» Exchange and spare parts

« Pfeiffer Vacuum service support

The training content is mainly consolidated with practical work on turbo pumps,
controllers and turbo pumping stations.

Timo Birkenstock

2 days

9:00 a.m. - 4:00 p.m.
3-8

900,00 €

English

on request

We also are able to provide this training on customer site. Date, duration and content are tailored to the
customer’s requirements. The course fee is € 1.750,00 per day — given the maximum number of
participants, outside Germany and Benelux countries plus trainer’s travelling and hotel costs.
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Working with Vacuum Gauges

Target group: Operators, maintenance personnel
Pre-requisites: Basic knowledge of Vacuum Technology
Course objectives: The participant will get knowledge about function, application, operation

and maintenance of vacuum gauges.

Course contents:: * Physical Basics of Vacuum Measurement
« Signal gerneration
» Measuring units
« Direct and indirect measurement
» Mechanical vacuum gauges
 Capacitive vacuum gauges
* Piezo-resistive vacuum gauges
» Thermal conductive vacuum gauges
 Hot cathode vacuum gauges
» Cold cathode vacuum gauges
» Analogous and digital signal transmition
* Calibration
* Drift, error of measurement
* Accuracy
» Reproducibility
* Response time, span
* Traceability, uncertainty

Trainer: Frank Hochartz
Duration: 1 day
Start — End: 9:00 a.m. - 4:00 p.m.

Number of participants: 3-8

Course fee: 450,00 €
Language: English
Date: on request

We also are able to provide this training on customer site. Date, duration and content are tailored to the
customer’s requirements. The course fee is € 1.750,00 per day — given the maximum number of
participants, outside Germany and Benelux countries plus trainer’s travelling and hotel costs.
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Leak Detection in Practice

Target group: Operators, maintenance and service personnel
Pre-requisites: Basic knowledge about vacuum technology
Course objectives: The participant will be introduced into basics of leak detection. He will be able

to carry-out leak test of vacuum components and systems.

Course contents: Theoretical part:
Basics of leak detection
« Basic physics of leak detection
* Basic physics of fluid mechanics
« Calculation examples
* Application examples
» Methods of leak detection

Practical part:
Practice of leak detection
« Various leak detection methods
* Helium leak detectors
- Local method
- Integral method
- Sniffing mode
- Measuring accuracy
- Calibration
- Intake pressure and smallest detectable leak rate
- Environmental conditions

Trainer: Andreas Schopphoff
Duration; 1 day
Start — End: 9:00 a.m. - 4:00 p.m.

Number of participants: 3-8

Course fee: 450,00 €
Language: English
Date: on request

We also are able to provide this training on customer site. Date, duration and content are tailored to the
customer’s requirements. The course fee is € 1.750,00 per day — given the maximum number of
participants, outside Germany and Benelux countries plus trainer’s travelling and hotel costs.
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Leak Detector SmartTest

Target group:
Pre-requisites:

Course objectives:

Course contents:

Trainer:
Duration:

Start — End:

Number of participants:

Course fee:
Language:

Date:

Operators, maintenance personnel, service engineers
Basic knowledge of vacuum technology and leak detection

The participant will be able to operate the SmartTest correctly and carry-out
maintenance work efficiently and locate and correct malfunctions.

» System overview / technical data

« Correct application

« Start-up and operation

» Testing and optimizing sensitivity

* Flow charts and function diagrams

* Function of the modules or assemblies

» Maintenance work

* Troubleshooting, location and exchange of modules and assemblies

The training content is mainly consolidated with practical work on a SmartTest.

Joachim Junker

2 days

9:00 a.m. - 4:00 p.m.
3-8

900,00 €

English

on request

We also are able to provide this training on customer site. Date, duration and content are tailored to the
customer’s requirements. The course fee is € 1.750,00 per day — given the maximum number of
participants, outside Germany and Benelux countries plus trainer’s travelling and hotel costs.
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Working with Quadrupole Mass Spectrometers

Target group:
Pre-requisites:

Course objectives:

Course contents:

Trainer:
Duration:

Start — End:

Number of participants:

Course fee:
Language:

Date:

Operators, maintenance personnel, service engineers
Basic knowledge of vacuum technology, basic knowledge of WINDOWS

The participant will be introduced into function, application and operation of
guadrupole mass spectrometers

1. day:

» Basics of mass spectrometry with quadrupole mass spectrometers
* Applications and choice of the device

2. and 3. day:

« Installation, start-up and operation

» Parameter adjustment / Practice

The training content is mainly consolidated with operating a Prisma (QMS 200)
on a turbo pumping station or with a GSD 300.

We recommend the participants to bring along their notebooks with RS 232
connection, alt. USB/RS 232 Adapter.

Joachim Junker

3 days

9:00 a.m. - 4:00 p.m.
3-8

1350,00 €

English

on request

We also are able to provide this training on customer site. Date, duration and content are tailored to the
customer’s requirements. The course fee is € 1.750,00 per day — given the maximum number of
participants, outside Germany and Benelux countries plus trainer’s travelling and hotel costs.
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General Information

Our address:

Pfeiffer Vacuum GmbH
Technical Training

Berliner Stral3e 43

35614 Asslar

Germany

Phone: +49 (0) 6441 802-267
Fax: +49 (0) 6441 802-202

Seminar registration

Please send us your completed registration at the latest two weeks before the course starts.
State your full name and address, telephone number, name of seminar you wish to attend, and
date of seminar. Be sure to send in your registration early, as we process registrations in
chronological order.

Confirmation

We will acknowledge receipt of your registration as soon as possible subject to final
confirmation. If the minimum number or participants is not reached, the seminar will be
cancelled no later than two weeks prior to the start of the seminar. An alternate date will be
offered.

Fees

Seminars held at our training centre in 35614 Asslar, Germany, are € 450,00 per person and
per day, this includes digital training material, lunch and soft drinks.

Special courses at our training centre in 35614 Asslar, Germany, are € 1.750,00 per day — given
the maximum number of participants indicated in the respective course description including
digital training material, lunch and soft drinks.

For a special course on-site, the fee is € 1.750,00 per day — given the maximum number of
participants indicated in the respective course description including digital training material,
outside Germany and Benelux countries plus trainer’s travelling and hotel costs.

All fees are without tax.
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Accomodation
Travel and accomodation expenses will be at the participant’s expense. If requested, we will

gladly book your hotel for you. Hotels are located in the centre of town, ranging in cost from €
56,00 to € 80,00 per day.

Cancellation and refund policy

If you need to cancel your reservation, there will be a full refund if your cancellation is received
three weeks prior to start of the seminar. Cancellations with less than three weeks notice will be
charged 30 % of the course fee.

Certificate

Each participant will receive a certificate on the successful completion of the seminar.

Liability

Information provided in the seminars and course documents is to the best of our knowledge
correct. We assume no liability for statements contained in the course documents or information
related in written or verbal form during the seminars.
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Registration Form

Fax +49-(0) 6441 802-202

Pfeiffer Vacuum GmbH, Technical Training, Berliner Stral3e 43, D-35614 ARlar
Phone.: +49 (0) 6441 802-267 or E-Mail: mailto:Timo.Birkenstock@pfeiffer-vacuum.de

Basics of Vacuum Technology
Rotary Vane Pumps

Roots Pumps

Dry Compressing Pump XtraDry™

Turbomolecular Pumps
Working with Vacuum Gauges
Leak Detection in Practice

Leak Detector SmartTest

Working with Quadrupole Mass Spectrometers

Desired Date:

Company:

Name, First Name:

Street / P.O. Box:

Postal Code / Town:

Fax:

Position:

Phone:

E-Mail:

Hotel reservation: Yes No Arrival / Departure:
Smoker: Yes No

Date, Signature:

We are working with the following vacuum equipment:

Comment:
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