
  

 

TURBOLAB 80 
Turbomolecular pump system with dry 
compressing backing pump 
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1 Description 

Described in these Operating Instructions is the equipment and operation of 
the turbomolecular pump system TURBOLAB 80. 

 

1.1 Ordering Information 

TURBOLAB 80, DN63ISO-K  501591V1xyz* 
TURBOLAB 80, DN63CF  501591V2xyz* 
*xyz indicate the precise version of the system together with the possible options. 

 

1.2 Supplied Equipment 

TURBOLAB 80 
Mains cord 230V/1ph/50Hz 
Operating Instructions for the pump system 
Operating Instructions for the turbomolecular pump 
Inlet screen for the turbomolecular pump  
 
 

1.2.1 Pump System Components 

� Turbomolecular pump SL80 

� Frequency converter TURBO.DRIVE 400 

� 24 V DC power supply unit 

� Diaphragm pump 

� Control unit 
 
 

1.2.2 Accessories 

Optional accessories for the pump systems are: 

� High vacuum gauge ITR90 

� High vacuum gauge PTR90 

� Forevacuum gauge TTR91 

� Venting valve 
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1.3 Technical Data 

  
Pumping speed for N2    60 l/s 
Attainable ultimate pressure range  10-7 mbar * 
Run-up time for the turbomolecular pump 1.5 minutes 
Pumping speed of the diaphragm pump  0.7 m³/h 
Ultimate pressure of the diaphragm pump 3 mbar 
Mains voltages     100-240V, 1ph,  

50-60Hz 
Main fuses (at the main switch)   10 A  
Dimensions     255 x 355 x 355 mm 
Ambient conditions  
Temperature     0 – 35°C 
Humidity     5 – 95%,  

non-condensing 
Weight      14.5 kg 
   
* At ambient temperature 20°C. 
 
 
 
 

2 Connections 

 

 Never expose any parts of the body to the vacuum. 

 The turbomolecular pump must be firmly attached using 
bolts. 
If the pump is not affixed adequately, parts from inside the 
pump may come loose and fly around should the pump 
seize. 
Never operate the pump system without having flanged it to 
the vacuum chamber first in the course of a benchtop test, 
for example. 

 Operate the pump system only off the mains voltage which 
has been specified on the nameplate. 
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After a mains power failure in the pump may run up automatically as soon as 
the mains power returns. 
 
If the pump has been pumping hazardous gases before, then introduce 
suitable precautions before opening the intake or exhaust connections. 
 
If necessary, wear protection gloves, breathing protection or protective 
clothing and work under a fume hood. 
 
The turbomolecular pump system is not suited for pumping of dusty, 
aggressive or corrosive media. 
 
The turbomolecular pump system must only be uninstalled when not in 
operation. 
 
Accelerating forces must be avoided or reduced to such a level that the rotor 
unit is not excited by vibrations. In critical applications consult our application 
department first. 
 
The pump must be only opened by persons duly authorised by Leybold. 
 
 
 
 

2.1 Conforming Utilisation 
 
Vacuum pump systems as described in the catalogue are not suited for 
pumping of: 
��oxygen at levels exceeding the concentration present in the 
     atmosphere, 
��hazardous gases, 
��easily flammable, explosive or toxic gases, 
��extremely aggressive or corrosive media 
��liquids 
��or solid materials. 
 
The operator is responsible for assessing the danger potential of the process 
media which as to their composition differ from the normal atmosphere. 
 
 
 



  

 
3 Operation 

3.1 Electrical Connection 

 
Warning 
Risk of suffering injury! 
During all connection work deenergise mains power lines 
(lockout/tag out). The electrical connections must only be 
prepared by a trained electrician as, for example, in accordance 
with EN 50110-1.  

 
The mains connection of the pump system can be found on the right at the 
bottom on the rear of the pump system. There also the main switch can be 
found. The main fuse is located behind a cover panel on the main switch. 
 

 
 
 
 
 
 
 
 
 

Main switch 

Mains connection 

Connection 
for the high 
vacuum 
gauge 

Fuses for the 
turbomolecular pump, 
forepump and control 
unit  
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3.2 Switching the System on 

The TURBOLAB 80 is switched on through the main switch on the rear of 
the housing. 
After switching on, the display will indicate:   Self-Test  Passed 
After a few seconds the display changes to the welcome screen 

 

By pressing the pushbutton  within 15 seconds, the default settings of the 
system can be changed, see Chapter 3.3. 
 

3.3 Changing the Default Settings of the System 

  Welcome screen 

 
 
Depending on which high vacuum gauge and which forevacuum gauge has 
been connected to the TURBOLAB 80 the software must be set up 
accordingly. This is done through the default settings. 

In order to enter the mode of the default settings, the pushbutton  must 
be pressed within 10 seconds. 
Then it is possible to select one after the other the type of high vacuum 
gauge, the type of forevacuum gauge and the language. 

After the 10 seconds have elapsed without operating the pushbutton  the 
display automatically changes to the operating display mode. In order to 
redisplay the welcome screen and enter the mode of the default settings, the 
pump system must be switched off and on again at its main switch. 
 
 
 

Display/change the 
default settings 
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3.3.1  Selecting the HV Gauge Head 

After having pressed the pushbutton  in the welcome screen (see 
Chapter 3.3) the display will indicate the enabled settings for the high 
vacuum measurement.  
Example: 

 
 
Depending on how the TURBOLAB 80 has been equipped on delivery, the 
following will be indicated: 
 For systems without a gauge head HV-MESSUNG        OHNE 
 For systems with an ITR90:  HV-MESSUNG        ITR90 
 For systems with a PTR90:  HV-MESSUNG        PTR90 
 

 
 

    
  

In order to change the setting, the ENTER pushbutton  must be pressed. 
Thereafter the bottom area with the information on the high vacuum gauge  
(OHNE / ITR90 / PTR90) is displayed with a black background. 

Through the pushbuttons  and  a different setting can be selected. 
Possible settings:         

� OHNE (no high vacuum gauge)  
� ITR90 
� PTR90 

By pressing the ENTER pushbutton once more the setting is enabled. 
 
 
 
 
 
 

HV – MESSUNG 
     OHNE 

ENTER pushbutton 

Pushbuttons for selecting the possible parameters 
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3.3.2  Selecting the Forevacuum Gauge Head 

By pressing the pushbutton  the display will indicate the enabled settings 
for the forevacuum measurement.  
Example: 

 
Depending on how the TURBOLAB 80 has been equipped on delivery, the 
following will be indicated: 
 For systems without a gauge head: VV-MESSUNG        OHNE 
 For systems with a TTR91:  VV-MESSUNG        TTR91 
 

In order to change the setting, the ENTER pushbutton  must be pressed. 
Thereafter the bottom area with the information on the forevacuum gauge  
(OHNE / TTR91) is displayed with a black background. 

Through the pushbuttons  and  a different setting can be selected. 
Possible settings: 

� OHNE (no forevacuum gauge head) 

�  TTR91 
By pressing the ENTER pushbutton once more the setting is enabled. 
 
 

3.3.3  Selecting the Language 

When pressing the pushbutton  once more the display will indicate the 
currently enabled language.  
Example: 

 
Upon delivery of the TURBOLAB 80 the language has been set to German. 

In order to change the setting, the ENTER pushbutton  must be pressed. 
Thereafter the bottom area with the information on the language (Deutsch / 
Italiano / Francaise / English) is displayed with a black background. 

Through the pushbuttons  and  a different setting can be selected. 
 
 

VV – MESSUNG 
     OHNE 

SPRACHE
Deutsch 
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Possible settings:   

� Deutsch 

� Italiano 

� Francaise  

� English 
By pressing the ENTER pushbutton once more the setting is enabled. 

After pressing the pushbutton  once more, the welcome screen will be 
displayed again which after approximately 10 seconds automatically 
changes to the operating mode display. 
 
 

3.4 Commissioning the System 

After the display has switched over to the operating mode display the 
following is indicated. 
 
 
 

 
 
 
 
 
If no high vacuum or forevacuum gauge has been selected, then nothing will 
be displayed in the corresponding field. 

Through the pushbutton  next to “ON” the pump system can be started. 
The display will then change to “OFF“ and the operating status will indicate 
“VV EIN”. 
As soon as the factory default cut-in pressure of 20 mbar has been attained, 
the turbomolecular pump will start automatically and the operating display 
will change to “TMP HOCHLAUF”. 
After run-up has completed, the operating status “HV ERREICHT” will be 
displayed. 
 
 
 
 
 
 
 
 
 

Optional driving 

High vacuum 
pressure 

Forevacuum pump 

Display change through the 

pushbuttons  and  

Current drawn and 
frequency of the 
turbomolecular pump 

Operating 
status 
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3.4.1  Changing the Display Settings 

During operation of the TURBOLAB 80 different display settings can be set 
up through the pushbutton . 
 
The following displays are available which may be selected by pressing the 
pushbutton  once more and alternatively backwards through the 

pushbutton . 

3.4.2  Pressure History 

The pressure history may be displayed by way of the pumpdown curve over 
the last eight minutes 

 
 
 
The pressure unit will be the unit which has been set up. 
 

3.4.3  Operating Hours 

 
Forevacuum pump operating hours 

 
 
High vacuum pump operating hours 

 
 
Generally the number of operating hours for the high vacuum pump will be 
higher than those for the forevacuum pump, since the high vacuum pump 
has been subjected to an endurance test in the factory over several hours. 
This time is recorded by the turbomolecular pump. The displayed value is 
composed of the number of operating hours during the test run in the factory 
plus the number of operating hours of the pump system. 
 
The number of operating hours for the forevacuum pump will only indicate 
the number of operating hours for the pump system. 

Pressure  
(Value as 
exponent) 
Example: 

-3 = 10E-3 

Time  (min) 

STUNDEN VV 
000006.7 h 

STUNDEN HV 
000024.9 h 
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3.4.4  Venting Valve 

 
The venting valve can be set up to fulfil different functions. 
 

 

 
 
 
 
 
 
 
Operating setting Position Function 

Auto OPEN or CLOSED 60 seconds after the 
turbomolecular pump has been 
switched off and decelerated, the 
venting valve opens for two 
minutes. Thereafter it closes 
automatically. 

 
Manual CLOSED The pump system is not vented. 
 
Manual OPEN 60 seconds after the 

turbomolecular pump has been 
switched off, venting is effected. 
Thereafter the venting valve 
remains open. When the pump 
system starts, the venting valve 
closes. 
 

BELUEFTUNG 
Auto 

Operating setting  
 automatic or manual 

(Change this setting through  and      , and thereafter confirm with )

Position of the venting valve after 
switching the system off 
AUF or ZU 
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3.4.5  Pressure Units 

 
Different pressure units can be set up 

 
 

Through the pushbuttons  and      the pressure unit can be 
changed, thereafter confirm through . 
 
Possible pressure units: 

� mbar 

� Pa 

� Torr 
 

By pressing the pushbutton  the operating display is displayed once 
more. 
 
 

3.5 Shutting the System Down 

To shut down the system,  is selected with the pushbutton  next 
to it. 
The display will indicate the message “TMP BREMST”. 
After the turbomolecular pump has arrived at standstill, the display will 
change to “AUS”. 
 

3.6 Operating Information 

 
With connected gauge heads, only automatic operation is possible. 
Without gauge heads, only manual operation is possible. 
 
To read out the parameters on a PC please contact Oerlikon Leybold 
Vacuum, Cologne. 

EINHEIT 
   mbar 
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4 Spare Parts 

Fuses 10 A   P/N 500 007 955 

Controller with Software  P/N 6504920 
 
 

5 Options 

Venting valve kit  P/N 6504899 

Adapter for PTR gauge head P/N 6504112 
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EC - Declaration of Conformity 
 
The manufacturer: Oerlikon Leybold Vacuum GmbH  
    Bonner Straße 498  
  D-50968 Cologne 
  Tel.: +49(0)221 347-0 
  Info.vacuum@oerlikon.com 
  
herewith declares that the following product: 
  
Product designation:  Turbomolecular pump system  
Type designation: TURBOLAB 80 Full Featured  
Part number:  501591Vxxxx   
       
  
complies with all pertinent regulations of the Directive on Machinery (2006/42/EC). 
Furthermore the machinery complies with all regulations of the Directive Electrical Equipment 
(2006/95/EC) and Electromagnetic Compatibility (2004/108/EC).  
  
The following harmonised standards have been applied: 
   
EN 1012-2, 1996 Compressors and vacuum pumps - Safety requirements - Part 2: Vacuum 

pumps 
EN 60204-1, 2006 Safety of machinery - Electrical equipment of machines – Part 1: General 

requirements  
EN 61010-1 2002 Safety of electrical measure, control and laboratory equipment 
EN 61000-6-4, 2007 Electromagnetic compatibility (EMC) - Part 6-4: Generic standards - 

Emission standard for industrial environments 
EN 61000-6-2 2005 Electromagnetic compatibility (EMC) - Part 6-2: Generic standards - 

Immunity for industrial environments 

  
Documentation officer Herbert Etges  

Tel.: +49(0)221 347-0 
Fax: + 49(0)221 347 1250 
E-Mail. Documentation.vacuum@oerlikon.com 
Oerlikon Leybold Vacuum GmbH 
Bonner Straße 498 , D-50968 Köln 

  
Cologne, August 04, 2010   Cologne, August 04, 2010
 

_______________________________            ______________________ 
Hans-Jürgen Blum    Harald Udelhoven 
Head of Oerlikon Leybold Vacuum :solutions  Senior Manager  

Head of Quality Management 
  

 



Sales and Service  

 

Germany 
 

Oerlikon  
Leybold Vacuum GmbH 
Bonner Strasse 498 
D-50968 Cologne 
Phone: +49-(0)221-347 1234 
Fax: +49-(0)221-347 1245 
sales.vacuum@oerlikon.com 
 

Oerlikon  
Leybold Vacuum GmbH 
Sales Area North/East 
Branch Office Berlin 
Industriestr. 10b 
D-12099 Berlin 
Phone: +49-(0)30-435 609 0 
Fax: +49-(0)30-435 609 10 
sales.vacuum.bn@oerlikon.com 
 

Oerlikon  
Leybold Vacuum GmbH 
Sales Area South/Southwest 
Branch Office Munic 
Sendlinger Strasse 7 
D-80331 Munic 
Phone: +49-(0)89-357 33 9-10 
Fax: +49-(0)89-357 33 9-33 
sales.vacuum.mn@oerlikon.com 
service.vacuum.mn 
@oerlikon.com 
 

Oerlikon  
Leybold Vacuum GmbH 
Sales Area West & Benelux 
Bonner Strasse 498 
D-50968 Cologne 
Phone: +49-(0)221-347 1270 
Fax: +49-(0)221-347 1291 
sales.vacuum.kn@oerlikon.com 
 

Oerlikon  
Leybold Vacuum GmbH 
Service Competence Center 
Emil-Hoffmann-Strasse 43 
D-50996 Cologne-Suerth 
Phone: +49-(0)221-347 1439 
Fax: +49-(0)221-347 1945 
service.vacuum.kn@oerlikon.com 
 

Oerlikon 
Leybold Vacuum GmbH 
Mobil Customer Service 
Emil-Hoffmann-Strasse 43 
D-50996 Cologne-Suerth  
Phone: +49-(0)221-347 1765 
Fax: +49-(0)221-347 1944 
service.vacuum.kn@oerlikon.com 
 

Oerlikon  
Leybold Vacuum GmbH, 
Dresden 
Zur Wetterwarte 50, Haus 304 
D-01109 Dresden 
Service: 
Phone: +49-(0)351-88 55 00 
Fax: +49-(0)351-88 55 041 
info.vacuum.dr@oerlikon.com 
 
 
 
 
 
 
 
 
 

Oerlikon 
Leybold Vacuum USA Inc. 
5700 Mellon Road 
Export, PA 15632 
Phone: +1-724-327-5700 
Fax: +1-724-325-3577 
info.vacuum.ex@oerlikon.com 
 

Europe 
 
Belgium 

Oerlikon Leybold Vacuum 
Nederland B.V. 
Belgisch bijkantoor 
Leuvensesteenweg 542-9A 
B-1930 Zaventem 
Sales: 
Phone: +32-2-711 00 83 
Fax: +32-2-720 83 38 
sales.vacuum.zv@oerlikon.com 
Service: 
Phone: +32-2-711 00 82 
Fax: +32-2-720 83 38 
service.vacuum.zv@oerlikon.com 
 
France 

Oerlikon  
Leybold Vacuum France S.A. 
7, Avenue du Québec 
Z.A. Courtaboeuf 1 - B.P. 42 
F-91942 Courtaboeuf Cedex 
Sales and Service: 
Phone: +33-1-69 82 48 00  
Fax: +33-1-69 07 57 38  
sales.vacuum.or@oerlikon.com 
 

Oerlikon  
Leybold Vacuum France S.A. 
Valence Factory  
640, Rue A. Bergès - B.P. 107 
F-26501 Bourg-lès-Valence Cedex 
Phone: +33-4-75 82 33 00 
Fax: +33-4-75 82 92 69 
info.vacuum.vc@oerlikon.com 
 
Great Britain 

Oerlikon  
Leybold Vacuum UK LTD. 
Unit 2 
Silverglade Business Park 
Leatherhead Road 
UK-Chessington, Surrey KT9 2QL 
Sales: 
Phone: +44-13-7273 7300 
Fax: +44-13-7273 7301 
sales.vacuum.ln@oerlikon.com 
Service: 
Phone: +44-20-8971 7030 
Fax: +44-20-8971 7003 
service.vacuum.ln@oerlikon.com 
 
Italy 

Oerlikon  
Leybold Vacuum Italia S.p.A. 
8, Via Trasimeno 
I-20128 Milano 
Sales: 
Phone: +39-02-27 22 31 
Fax: +39-02-27 20 96 41 
sales.vacuum.mi@oerlikon.com 
Service: 
Phone: +39-02-27 22 31 
Fax: +39-02-27 22 32 17 
service.vacuum.mi@oerlikon.com 
 

Oerlikon  
Leybold Vacuum Italia S.p.A. 
Field Service Base 
Z.I. Le Capanne 
I-05021 Acquasparta (TR) 
Phone: +39-0744-93 03 93 
Fax: +39-0744-94 42 87 
service.vacuum.mi@oerlikon.com 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Netherlands 

Oerlikon Leybold Vacuum 
Nederland B.V. 
Computerweg 7 
NL-3542 DP Utrecht 
Sales and Service:  
Phone: +31-346-58 39 99 
Fax: +31-346-58 39 90 
sales.vacuum.ut@oerlikon.com 
service.vacuum.ut@oerlikon.com 
 
Spain 

Oerlikon  
Leybold Vacuum Spain, S.A. 
C/ Huelva, 7 
E-08940 Cornellà de Llobregat 
(Barcelona) 
Sales: 
Phone: +34-93-666 46 16 
Fax: +34-93-666 43 70 
sales.vacuum.ba@oerlikon.com 
Service: 
Phone: +34-93-666 49 51 
Fax: +34-93-685 40 10 
 
Sweden 

Oerlikon Leybold Vacuum 
Scandinavia AB 
Box 9084 
SE-40092 Göteborg 
Sales and Service: 
Phone: +46-31-68 84 70 
Fax: +46-31-68 39 39 
info.vacuum.gt@oerlikon.com 
Visiting/delivery address: 
Datavägen 57B 
SE-43632 Askim 
 
Switzerland 

Oerlikon  
Leybold Vacuum Schweiz AG 
Leutschenbachstrasse 55 
CH-8050 Zürich 
Sales: 
Phone: +41-044-308 40 50 
Fax: +41-044-302 43 73 
sales.vacuum.zh@oerlikon.com 
Service:  
Phone: +41-044-308 40 62 
Fax: +41-044-308 40 60 
 
 
America 
 
USA 

Oerlikon  
Leybold Vacuum USA Inc. 
5700 Mellon Road 
Export, PA 15632 
Phone: +1-724-327-5700 
Fax: +1-724-325-3577 
info.vacuum.ex@oerlikon.com 
Sales: 
Eastern & Central time zones 
Phone: +1-724-327-5700 
Fax: +1-724-733-1217 
Pacific, Mountain, Alaskan & 
Hawaiian time zones 
Phone: +1-480-752-9191 
Fax: +1-480-752-9494 
Service: 
Phone: +1-724-327-5700 
Fax: +1-724-733-3799 
 
 
 
 

Oerlikon 
Leybold Vacuum GmbH 
Bonner Strasse 498 
D-50968 Cologne 
Phone: +49-(0)221-347 0 
Fax: +49-(0)221-347 1250 
info.vacuum@oerlikon.com 

Asia 
 
P.R. China 

Oerlikon  
Leybold Vacuum (Tianjin) 
International Trade Co., Ltd. 
Beichen Economic 
Development Area (BEDA), 
Shanghai Road 
Tianjin 300400 
China 
Sales and Service: 
Phone: +86-22-2697 0808 
Fax: +86-22-2697 4061 
Fax: +86-22-2697 2017 
sales.vacuum.tj@oerlikon.com 

Oerlikon  
Leybold Vacuum  
(Tianjin) Co., Ltd. 
Beichen Economic 
Development Area (BEDA), 
Shanghai Road 
Tianjin 300400 
China 
Sales and Service: 
Phone: +86-22-2697 0808 
Fax: +86-22-2697 4061 
Fax: +86-22-2697 2017 
info.vacuum.tj@oerlikon.com 

Oerlikon  
Leybold Vacuum (Tianjin) 
International Trade Co., Ltd. 
Shanghai Branch: 
Add: No. 33 
76 Futedong San Rd. 
Waigaoqiao FTZ 
Shanghai 200131 
China 
Sales and Service: 
Phone: +86-21-5064-4666 
Fax: +86-21-5064-4668 
info.vacuum.sh@oerlikon.com 

Oerlikon  
Leybold Vacuum (Tianjin) 
International Trade Co., Ltd. 
Guangzhou Office and  
Service Center 
1st F, Main Building, 
Science City Plaza, 
No.111 Science Revenue, 
Guangzhou Science City  
(GZSC) 510663, Guangzhou, 
China 
Sales: 
Phone: +86-20-22323980 
Fax: +86-20-22323990 
info.vacuum.gz@oerlikon.com 

Oerlikon  
Leybold Vacuum (Tianjin) 
International Trade Co., Ltd. 
Beijing Branch: 
1-908, Beijing Landmark Towers 
8 North Dongsanhuan Road 
Chaoyang District 
Beijing 100004 
China 
Sales: 
Phone: +86-10-6590-7622 
Fax: +86-10-6590-7607 
 
India 

Oerlikon  
Leybold Vacuum India Pvt Ltd. 
EL-22, J Block 
MIDC Bhosari 
Pune 411026 
India 
Sales: 
Phone: +91-20-3061 60000 
Fax: +91-20-2712 1571 
sales.vacuum.pu@oerlikon.com 

 
 
Japan 

Oerlikon  
Leybold Vacuum 
Japan Co., Ltd. 
Head Office 
Tobu A.K. Bldg. 4th Floor 
23-3, Shin-Yokohama 
3-chome 
Kohoku-ku, Yokohama-shi 
Kanagawa-ken 222-0033 
Sales: 
Phone: +81-45-471-3330 
Fax: +81-45-471-3323 
 

Oerlikon  
Leybold Vacuum 
Japan Co., Ltd. 
Osaka Sales Office 
5-13, Kawagishi-cho 
Suita-chi 
Osaka-fu  
Phone: +81-6-4860-2212 
Fax: +81-45-471-3323 
 

Oerlikon  
Leybold Vacuum 
Japan Co., Ltd. 
Tsukuba Technical S.C. 
Tsukuba Minami Daiichi  
Kogyo Danchi 
21, Kasumi-no-Sato, 
Ami-machi, Inashiki-gun 
Ibaraki-ken, 300-0315 
Service: 
Phone: +81-29-889-2841 
Fax: +81-29-889-2838 
 
Korea 

Oerlikon  
Leybold Vacuum Korea Ltd. 
3F.Jellzone 2 Tower 
159-4 Jeongja-Dong, Bundang-Gu, 
Sungnam-Si, Gyeonggi-Do, 
Korea 463-834 
Sales: 
Tel.: +82-31-785-1367 
Fax: +82-31-785-1359 
Service: 
Tel.: +82-41-589-3035 
Fax: +82-41-588-0166 
 
Singapore 

Oerlikon  
Leybold Vacuum 
Singapore Pte Ltd. 
1 Science Park Road 
Singapore Science Park 2 
#02-12 Capricorn Building 
Singapore 117528 
Sales und Service: 
Tel.: +65-6303 7000 
Fax: +65-67730 039 
Info.vacuum.sg@oerlikon.com 
 
Taiwan 

Oerlikon  
Leybold Vacuum Taiwan Ltd. 
No 416-1, Sec. 3 
Chung-Hsin Rd., Chu-Tung 
Hsin-Chu, Taiwan, R.O.C. 
Sales and Service: 
Phone: +886-3-500 1688 
Fax: +886-3-583 3999 
sales.vacuum.hc@oerlikon.com 
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