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30 cm x 30 cm example 



 Components 
 82 x 3 GEMs (1m x 0.45m)  246 GEMs 

 82 drift boards 

 82 Read/out boards 

 Spare parts for NS2  

 Assembly 
 Clean room 

 tooling 

 Qc 

 QA 
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1m x 45cm active area 

1.2m x 0.6m raw material 
Apical NP 50um 

Copper 2 x 5um 

 Passivated 

Raw material on stock 
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Chemical Polyimide etching 

 

Second Polyimide etching 

Copper electro etching 

 Stripping 

Reality 

Base material 

 

Copper etch 
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 Present rate : 10 to12 GEM / month/technician 

 With new equipment 20 GEM/month/technician 
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  around 1 year to produce all the GEMs 

 1.5 Men/year extra load in TE/MPE workshop 

 



 Subcontracted  

 Drift board  single sided board (Cope with 

industry Standards) 

 R/O  under study , Multilayer board (Cope 

with industry Standards) 

 Less than 6 months to produce 82+82 

Boards 
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 NS2 frames  
 Subcontracted 

 Simple machining 

 All parts in less than 3 months 

 Screws, O-rings, Gas plug etc 
 Standard  

 Available 

 HV divider 
 Std thick film Hybrid (high laser trimming 

precision) 

 Fast production (1000 in 2 months) 
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 Will be done at CERN in TE/MPE workshop 
 Expected rate :  1 detector per day 

 0.5 men/year extra load in TE/MPE workshop 

 Process nearly finalized 

 Minor adjustments of NS2 technique to simplify the 
assembly 

 Accelerated life time tests  to verify the stability of 
the NS2 stretching (100 cycles  10 deg to 40 deg) 

 Accelerated life time test results under radiation 
(verify all the material used) 

 Clean room in Building 102 and future building 
107 
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 On GEM 
 Measure physical parameters (holes diameter and uniformity) 

 Measure leakage current at define voltage in Air 
 Check sparking voltage (following Pashen curve) 

 On Drift and R/O boards 
 Follow IPC A 600 Standards 
 Measure leakage current at high voltage on the Drift board 

 On NS2 frames 
 Measure physical parameters 

 On assembled detector 
 Measure gas leaks 
 Measure HV divider voltages 
 Measure HV polarization currents 
 Check Connection integrity and leakage current to GND 

 Check response uniformity under real operation (X ray scan and 
current measurement) 
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 Delivered with each GEM 
 Description files 

 Detailed process 
 Measurement sheet for each GEM (holes diameter , uniformity) 
 Production sheet (when, who, yield, base material) 

 Delivered with Drift and R/O 
 Description files 
 Detailed specification 

 QA report from suppliers 

 Delivered  with NS2 frames 
 Description files 
 Measurement sheet (physical parameters: size) 

 Delivered with each assembled detector 
 Detailed  assembly process 

 Measurement sheet (leaks , HV values , X ray uniformity) 
 Production sheet (when, who, yield, parts lot number) 
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 We need 2 persons during 2 years to build 
the 82 detectors. 

 We need to be informed at least 6 month 
before the start of the project to train these 
technicians. 

 For QC we still need to develop a X-Ray 
scanning system (in close collaboration 
with CMS) to do basic checks at the 
production level (uniformity). 

 1 room in building 107 can be dedicated 
to assembly and test. 
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