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-PVD = PHYSICAL VAPOR DEPOSITION 

-PECVD= Physical-Chemical Vapor Deposition or Reactive PVD

-Magnetron DC sputtering

-DC or Pulsed DC to work with dielectrics

Coating Machine Project
Theory
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In our Workshop, we (Serge ferry) have already experience in :

-PVD AL thick coating up to 30um
Aluminium bus circuit (Alice) 12microns to 35microns thickness

-PVD coating for tribological properties
TiN, TiCN, TiAlN, CrN, BN in machining application, molded plastic application

-PVD coating for STD protection 
TiO2, Cr, Au, Ni

-PECVD DLC coating for automotive application

-Surface activation of polymers by Reactive ion (RF plasma)

-Thin etching or reactive thin etching of polymers and metals

-Plasma preparation
Grafting molecule Polyvinyl-pyrolidone on medical implant

Coating Machine Project
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Coating Machine Project
typical deposition sequence by PECVD DC Magnetron

Step 1-Bake  degas the substrate in vacuum

Step 2-Clean 
-reverse sputtering of the substrate (RF plasma for dielectrics)

Step 3-Sputtering / Co-sputtering/ reactive sputtering

-adjustable gradient of material or layer by layer coating

-adding H2, N2, CH4, C4H10, Ne to Argon
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DECORA 760+

Chamber treatment: 
800mm x diam 760mm
5 cathodes

Pumping system :
-1 dry pump
-2 turbomolecular pump

Pressure limit 5.10-7mbar
Getters if necessary

2911mm

2147mm

2376mm

Standard configuration Upgrade configuration
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Carbon 
cathode 1

Chromium
cathode 5

cathode 2

cathode 4

Copper 
cathode 3

 5 Cathodes for SPUTTERING  : 
Possibilty to deposit simultaneously different material : carbon, metals, alloys, B4C etc.. 
Possibility to have segmented cathodes.

 Different configurations :  layers made one after the other ,  co-sputtering and this without breaking the vaccum
 Heater : 300 deg maximum to fully degas material in vaccum. 7



Gas injector close up of 
each cathode, mono pur 
gases or mixed gases (H2, 
N2, CH4….)

800
mm

cathode

Substrate
holder
polarised

INTERNAL VIEW

760mm

-Surface treatment of foil :
external face = 1,7m x 0,6m
Internal face = 3 segments of 0.5m x 0,6m
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-Homogeneity with a cathode 500mm x 127mm

+/-4%  360mm width

+/-30%  450mm width
+/-50%  470mm width

-We have already some ideas to adjust this parameter

-Theorical capacity of coating : 1 foil 1.7mx 0.6m per batch

Estimated homogeneity from the supplier
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Cu 5um

Cr 0.01um

DLC 0.01um 
Apical

DLC
MM
uRwell
HR uRwell

“DLC+”
HR MM
SBU HR uRwell
FTM

“DLC++”
RES GEM
Low mass detectors
RES THGEM with Rim

Main application of the machine

Apical
Apical

Naked Apical polyimide 
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Graphite
cathode 1

Chromium
cathode 5

cathode 2
NC

cathode 4 
NC

Copper 
cathode 3
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Other possible applications : Florian Slide from Picosec photocathodes CsI replacement study 
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Implementation in 107 Building

UV scanner

DLC 
machine
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Funding/purchasing/operation
-Targeted budget around 550 Keuros

-150 K Euros from INFN (MOU pending , first step OK)
-120 K Euros from EP/DT group ( EP / Finance dep agreement on going)
-280 K Euros from MPT workshop ( EP / Finance dep agreement on going)

-Machine-access directly proportional to contribution.

-The purchasing process is started ( 1st step Divisionnal Request DR).

-No funding commitment is needed to start the process.

-Tentative planning
-M/S  03/21
-I/T 05/21
-Order 08/21  need funding commitment of all parties
-Machine delivery 02/22
-Machine operation 04/22
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Thank you
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