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Kenosistec:  
 
600 sq meters assembly 
 
400 sq meters workshop 
 
300 sqmeters stock room 
 
200 sq meters offices 
 
16 employees 

Binasco  (Milano) 
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KENOSISTEC PRODUCTION 

ñLarge Area Coating Systemsò 

ñBatch and R&D Systemsò 
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KENOSISTEC PRODUCTION 

PRODUCTS 

Coating Equipment 

PECVD  

Cathodic Arc  

Sputtering  

Large Areas Coaters 

Evaporators 
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KENOSISTEC PRODUCTS TARGET 

1) Laboratory Sputtering systems (Batch units) for R&D 

applications and/or small production. Single Chamber with 

round or rectangular cathodes 

2) Sophisticated/Complex multichambers systems (Cluster) for 

high end R&D with confocal round cathodes 

3) Cluster systems for moderate production (cheap and reliable) 

with standard round cathodes or rotating magnets cathodes 

4) Non standard evaporator systems with custom tailored solution 

for special evaporator configuration or special substrate 

handling requirements 

5) Industrial large area coaters designed and manufactured around 

a customer owned process (prototype industrial systems) 
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KENOSISTEC CUSTOMER TARGET  

1) R&D Institutions such as Universities and Government 

Research Centres 

2) Teaching Basic Material  Science and Physics University 

Departments 

3) Companies involved in R&D and limited production of  Gas 

Sensors Devices 

4) Companies working in non-semiconductor application with 

deposition of special materials. Getters for example.  

5) Semiconductor companies requiring  moderate production and 

cheap but reliable products.  

6) New customer with their own process to evaluate and to test for 

real production 
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KENOSISTEC PRODUCTS AND 

TECHNOLOGIES  

ñSputteringò 

ñEvaporationò 

ñLarge Area Coating Systemsò 

ñCathodic ARCò 



SPUTTERING CONFIGURATIONS   
 
 
 
1) Vertical Sputtering 

 
2) Horizontal Sputtering 

 
3) Confocal Sputtering               

Kenosistec design and manufactures systems of any 

configuration 



ñVertical Sputteringò 

ñConfocal Sputteringò 

ñHorizontal Sputteringò 

Target and substrate are parallel 

Target and substrate are horizontal 

Target and substrate are parallel 

Target and substrate are vertical 

Target and substrate planes form an angle 

Target tilted and substrate normally  
horizontal 



ñVertical Sputteringò 

Å Batch units of the KSé..V family 

Å Very clean configuration. Particles do not fall on target or 

substrate 

Å On the cylindrical chamber can be mounted rectangular targets 

of different size  

Å High uniformity and high deposition rate 

Å High productivity in accordance with chamber size 

Å Substrate holder (carrousel) with double rotation 

Å Coating of non planar substrates 



ñVertical Sputteringò 

KS 40 V 

KS 80 V 

KS 60 VR 



Configuration: Vertical 

 

Cosputtering: Sequential    

 

Substrate handling:  
Substrate holder and 
substrate rotation to improve 
uniformity and productivity 

 

Gas & Pressure: Up to 5 
independent MFCs with 
individual shut   off valve  

 

Process Controller: PC-PLC 
system.  Fully  automatic  
and   manual  operation with 
safety  interlocks. Advanced 
editing functions. Remote 
assistance  

KSé..V Family 

ñVertical Sputteringò 

TECHNICAL 

SPECIFICATIONS   
KS 40 V KS 80 V KS 120 V 

Chamber dimensions, 

mm 
Ø 600, h 400 Ø 1000, h 800 Ø 1000, h 1200 

Rectangular 

Magnetron Cathodes 

4 x up to 16" 

long 

6 x up to 22" 
long 

6 x up to 36" 
long 

DC Power Supplies Up to 5 kW Up to 10 kW Up to 15 kW 

RF Power Supplies Up to 2 kW Up to 5 kW Up to 5 kW 

Substrate Heating Up to 350°C 

Etching DC or RF etching as optional 

Ultimate Pressure 
(with Turbomolecular 

pump) 
< 5x10E-7 mBar 

Ultimate Pressure 
(with Cryopump)  

<8x10E-8 mBar 



ñVertical Sputteringò 

Carrousel with single rotation for flat substrates 

64 Substrates 2òx 2ò or  24 substrates 3òx 3ò 



ñVertical Sputteringò 

Carrousel with double rotation for 3D substrates 

Gears for bars rotation 

The samples are hung on the 

eight outer bars 

Different types of 

substrate holders can 

be fixed on the bars 

Single motor and gears 

for a ñmechanicalò 

double rotation. Best 

utilisation with carrousel  

in continuos rotation 



ñVertical Sputteringò 

KS 40 V - PUMPING 

Pressure, 

mbar Time
1000 0

1 2 min
1x10-1 3 min
8X10-2 4 min
5x10-5 5 min
1x10-5 7 min
5x10-6 10 min
1x10-6 40 min

5x10-7 70 min

Pressure 

(mbar)
Time

1 1 min   36 sec

0,1 2 min 30 sec

1x10-4 3 min 22 sec

5x10-5 4 min

1x10-5 11 min

5x10-6 19 min

3x10-6 29 min

1x10-6 1h 23 min

8x10-7 1 h  43 min

5x10-7 3 h 8 min
3x10-7 7 h

Typical performance of a system 

pumped by a 1600 l/sec 

turbomolecular pump  

Typical performance of a system pumped by 

a 4000 l/sec (for water) and 1500 l/sec (for 

nitrogen) cryo pump 



ñVertical Sputteringò 

KS 40 V - CATHODES 

MAIN PARAMETERS Indirect cooled Direct cooled

Maximum Sputtering DC Power 3000W 5000W

Maximum Sputtering RF Power 2000W 3000W

Maximum Cathode Voltage

Discharge Current

Operating Pressure

Maximum Temperature

Flow Rate (at max power)

Maximum Input Temperature

Max Input Pressure (open drain)

Form

Size

Thickness

Cooling

Cathode Body

Anode

Insulator

Weight

Stainless Steel 304L

OFHC Copper

PTFE

100°C 

10 kg

CONSTRUCTION MATERIALS

Direct/Indirect

TARGET

Rectangular/Planar

16òx 5ò/ (406 x 127) mm

2 to 8 mm 

COOLING REQUIREMENTS

5  l/min

22°C

5 bar

Magnetron  KENOS 16òx5ò

1000 V 

0 ï 8 A

8E-4 to 3E-2 mbar



ñVertical Sputteringò 

KS 40 V ï CATHODES 

TARGET CHANGE 

Example of clamped target 



ñVertical Sputteringò 
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-200 -150 -100 -50 0 50 100 150 200

Distance from Center

Material Al

Target size: 16"x5"

Target-Substrate distance = 60 mm

RPM Carrousel= 5

Holder & Shutter  GND

T = 20 min

Pr = 8E-3 mbar (65 sccm Ar)

P = 2800 W 

Substrate Length  

(mm)
140 160 180 200 220 240 260 280 300

Uniformity    3% 3% 3% 3.8% 4.2% 5.8% 8.8% 9.7% 12%

Uniformity Definition: (YMax-YMin)/(YMax+YMin)*100 

Kenosistec rectangular cathodes are used on vertical 
systems 

CATHODE UNIFORMITY 



SPECIAL SPUTTERING SYSTEM KS 80 V 

Wafers are placed in a planetary holder rotating around a vertical axis 

While the holder rotates the wafers spin around their axis 

ñVertical Sputteringò 

Å6 vertical cathodes 

Å800 mm chamber diameter  

Å8x8ò Si wafers  

ÅFast entry chamber (load lock) 

 

System designed for deposition 

on 8òwafers 



Batch vertical Systems are ideal systems for 
combined techniques 

ñVertical Sputteringò 

Model KSA 75 V: Sputtering & Cathodic Arc 



Additional techniques can be mounted on a 
standard vertical chamber.  

ñVertical Sputteringò 

Same flange for: 

Å magnetron cathodes  

Å cathodic arc 

Arc cathode 

air side Arc cathode 

vacuum 

side 

Magnetrons 

vacuum 

side 



ñVertical Sputteringò 

Model KSA 75 V: An R&D unit for tribological applications 

 

ÅMagnetic Turbopump+cryo water pump 

ÅN°1 magnetron cathode 16òx5ò 

ÅN°1 dual magnetron cathode 2x 16òx2ò 

ÅHIPULSE Power supply 

ÅBipolar DC for the Dual Magnetron 

ÅDC Pulsed for bias and etching 

ÅSubstrate holder (Carrousel) with double 

rotation 
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ÅVertical Sputtering Unit to develop    
 advanced CERMET Layers 
ÅLoad Lock and Chamber Cryo   
 pumped 
ÅSubstrate etching and heating in the   
 load lock 
ÅUp to 3 Targets on each side of the    
 chamber 
ÅRotation of the central tube during   
 deposition 
ÅCathodes Versatile Configuration   
  (possible cathodes flange rotation) 
 

ñVertical Sputteringò  - In-line system 



SUMMARY ñVertical Sputteringò 

Å Batch units of the KSé..V family 

Å Very clean configuration. Particles do not fall on                        

target or substrate 

Å On the cylindrical chamber can be mounted rectangular targets 

of different size  

Å High uniformity and high deposition rate 

Å High productivity in accordance with chamber size 

Å Substrate holder (carrousel) with double rotation 

Å Coating of non planar substrates 



ñHorizontal Sputteringò 

KS 800 H in through-the-wall 

configuration seen from the white area 

and from the grey area of the clean room 



Horizontal Sputter Down systems..... 

......to fast develop new processes

TECHNICAL 

SPECIFICATIONS  

 

KS 500 H 

 

KS 500 H  

Dual Chamber 

 

KS 800 H 

 

Chamber 

dimensions, mm 

 

Ø 500, h 300 

 

2 x Ø 500, h 

300 

 

Ø 800, h 300 

 

Magnetron Cathodes 

 

4 x up to 6" 

 

4 x up to 6" 

 

4 x up to 10" 

 

DC Power Supplies 

 

Up to 2500W  

 

Up to 2500W 

 

Up to 5000W 

 

RF Power Supplies 

 

Up to 1500 W 

 

Up to 1500 W 

 

Up to 3000 W 

 

Substrate Heating  

 

Up to 350 C ï option up to 800 C 

 

Substrate Cooling 

 

Water or LN circulation 

 

Substrate 

Etching/Bias 

 

RF/DC up to 600W 

 

Ultimate Pressure 

 

2 x 10-7 mbar (10-9 range for UHV models) 

 

Pumping System 

 

Cryo or turbomolecular 

 

Configuration: Sputter down 
(Sputter up on request) 

 

Cosputtering: Sequential    

 

Substrate handling:  
Versatile heating and 
cooling. Special version with 
substrate rotation 

 

Gas & Pressure: Up to 5 
independent MFCs with 
individual shut   off valve  

 

Process Controller: PC-PLC 
system.  Fully  automatic  
and   manual  operation with 
safety  interlocks. Advanced 
editing functions. Remote 
assistance  

KSéé H  family 



ñHorizontal Sputteringò 

KS 400 HR in through the wall configuration 

4x4ò cathodes 

Etching in the Load 

Lock 

Heating in the Load 

Lock 

Substrate rotation 

Cryo or turbo pump 



Chamber 

Cathode 3ò 

Substrate holder 

disk rotates around 

its central axis 
Substrate holder disk 

can rotate in both 

directions 

4ò Wafer 

rtotates around 

its central axis 

KS 400 HR  with substrate rotation 

ñHorizontal Sputteringò 



ñHorizontal Sputteringò 

KS 400 HR with the cathodes positioned in an off-axis configuration use small 

size cathodes to have good uniformity on bigger size substrates. Short distance 

between substrate and target allows higher deposition rate than conventional 

confocal units 



ñHorizontal  Sputteringò  In-line system 

KS 300 In-line 

Configured as ñcluster toolò 

Cathode length  up to 12ò 

RF Power Supply 

DC pulsed Power supply 

Substrate up to 200 mm 

 



SUMMARY ñHorizontal Sputteringò 

Å Batch units of the KSé..H family 

Å Sputter-up or Sputter-down configuration 

Å On the cylindrical chamber can be mounted round cathodes of 

different size  

Å Rotating magnets cathodes for high uniformity 

Å High deposition rate in planar configuration 

Å Multi cathodes chamber or single cathode chamber in cluster 

configuration 

Å Versatile Substrate holder  
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Confocal Sputtering ..éfor a real co-sputtering 
and the development of complex new processes 

Å R&D oriented 
 
ÅGood uniformity with small targets 
 
ÅSimple or Very complex Systems  

ñConfocal Sputteringò 

Some Models: 

KS 300 C 

KS 500 C 

KS 1000 C 



ñConfocal Sputteringò 

Target and substrate planes form an 
angle 

Target tilted and substrate normally  
horizontal 



......to fast develop new processes

TECHNICAL 

SPECIFICATIONS  

 

KS 300 C 

 

KS 500 C 

 

KS 1000 C 

 

Chamber 

dimensions, mm 

 

Ø 500, h 400 

 

Ø 600, h 450 

 

Ø 1000, h 600 

 

Magnetron Cathodes 

 

3 x up to 3ò 

 

6 x up to 4" 

 

11 x up to 4ñ 

 

DC Power Supplies 

 

Up to 1000W  

 

Up to 2000W 

 

Up to 2000W 

 

RF Power Supplies 

 

Up to 600 W 

 

Up to 1500 W 

 

Up to 1500 W 

 

Substrate Heating  

 

Up to 400 C ï option up to 800 C 

 

Substrate Cooling 

 

Water  

 

Substrate 

Etching/Bias 

 

RF/DC up to 600W 

 

Ultimate Pressure 

 

2 x 10-7 mbar (10-9 range for UHV models) 

 

Pumping System 

 

Cryo or turbomolecular 

 

Configuration: Sputter down 
or Sputter up  

 

Cosputtering:  Up to 11 
targets 

 

Substrate handling: Very 
Versatile.High temperature 
possible  

Gas & Pressure: Up to 5 
independent MFCs with 
individual shut   off valve  

 

Process Controller: PC-PLC 
system.  Fully  automatic  
and   manual  operation with 
safety  interlocks. Advanced 
editing functions. Remote 
assistance  

 

Load Lock: manual or 
automatic 

KSéé C  family 

ñConfocal Sputteringò 



PUMPING 

ñConfocal Sputteringò 

Pressure 

(mbar)
Time 

PRESSURE 

(mbar)
Time

1 49 sec 1 1 min 30 sec

8 10-2 2min 10sec 0,1 3 min 30  sec

5 10-5 2 min 42 sec 8 10-2 3 min 50 sec

1 10-5 6 min 45 sec 5 10-5 4 min 20"

8 10-6 8 min 12 sec 1 10-5 10 min

6 10-6 10 min 16 sec 5 10-6 18 min

1 10-6 49 min 1 10-6 1 h  11 min

5 10-7 1 h 50 min 6,3 10-7 2 h 5 min

2 10-7 4 h 40 min 1,4 10-7 12 h

KS 300 C KS 500 C

Systems are pumped by a turbomolecular pump 



ñConfocal Sputtering KS300Cò 

Å R&D oriented 
 
ÅSputter-up or sputter-
down configuration 
 
ÅGood uniformity with 
small targets 
 
ÅCathodes with internal tilt 
 
ÅUp to 3 Targets  
 
ÅEtching  
 
ÅSubstrate heating 
 
ÅSubstrateholder up to 6ò 
 
ÅManual Load Lock 
 



Å R&D oriented 
 
ÅGood uniformity with 
small targets 
 
ÅUp to 4 Targets  
 
ÅEtching  
 
ÅSubstrate heating 
 
ÅSubstrate holder up to 8ò 
 
ÅAutomatic Load Lock 
 
ÅProcess control devices 
 
ÅReactive sputtering 
 

 

ñConfocal Sputtering KS500Cò 

100_5139.MOV


ñConfocal Sputtering KS500Cò 

KS 500 C in ñthrough the wallò configuration with 

cluster type automatic load lock and parking 

station for up to six pallets 



ñConfocal Sputtering KS 1000 Cò 

KS 1000 C in a cluster type ñthrough the wallò 

configuration 



Å N° 11    2òCathodes   
 
ÅCryo pump in process 
chamber 
 
Å Etching in process chamber 
 
Å Substrate heating 
 
Å Transfer Chamber 
 
Å Plasma Oxidation chamber 
 
Å 8ò Substrate holder 
 
Å Automatic Load Lock and    
   Parking station 
 

 
 

ñConfocal Sputtering KS 1000 Cò 



ñCircular Cathodesò 

Kenosistec circular cathodes are used on confocal 
systems 

3ò cathode with internal tilt 

mechanism 

Tilt Angle 18°; Rotation 5 rpm; 

Target/Substrate distance 210 mm; 

Pressure 5xE-3 mbar 

Material Uniformity on 100 
mm wafer 

Copper  

DC 200 W 

RF 200 W 

RF 300 W 

 

3.6% 

4.3% 

3.2% 

SiO2 

RF 200 W 

RF 300 W 

 

3% 

4,5% 

 Uniformity: 100 * (Max value - Min value)/(Max value + 

Min value) 



Comparison between  3ò and 4ò magnetron cathodes: Uniformity and 
Deposition rate   

Å Target Tantalum 

Å Pressure 5 x 10-3 mbar 

Å 15 rpm 

Å Target-substrate distance 185 mm 

 Uniformity: 100 * (Max value - Min value)/(Max value + Min value) 

 Data obtained in factory 

Cathode 
size 

 
inches 

Power Supply 
  

Watt  
 

Power Density 
 

Watt/cm² 

Average 
Rate 

Deposition 
 
Ȕ/s 

Average 
Thickness 

 
   nm 

 

NU% 
DIA 60 
(mm) 

NU% 
DIA 100 

(mm) 

NU% 
DIA 130 

(mm) 
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 DC 300   

 
6.58 

 
1,94  

 
697  

 
0.72 

 
1.7 

 
4 

 
DC 600 

 
7.4 

 
4  

 
720 

 
0.9 

 
1.0 

 
2.75 

 

ñCircular Cathodesò 



KS 800 C Multichamber 

Å Load lock chamber 

Å Transfer chamber 

Å Plasma cleaning module 

Å Oxide deposition module 

Å Metal deposition module 

R&D Cluster system in Confocal 

Configuration 



KS 800 C Multichamber 

4 x 4ò cathodes in the  

Metal deposition chamber 

4 x 4ò cathodes in the 

Oxide deposition chamber 


