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RER-300PEX 
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ÅFor resist testing e-beam exposure was proposed as 
a low cost alternate to EUV 
ÅThe EUV Tech resist out-gassing testing: 
ïMeasures the contamination of optics from resist outgassing 

by using EUV (Extreme Ultraviolet) photon exposure, or 
alternatively by using e-beam exposure.  

ïCarries out testing in an ultra-clean measuring chamber so as 
not to add background (non-resist related) contamination.  

ïA separate electron gun illuminates the witness sample at 90 
degrees to its surface for cracking hydrocarbons during 
exposure to contamination 

 



Design Philosophy 

4 

ÅSame as our model of resist outgassing and 
contamination measuring tool at IMEC.  

ÅBased on new ASML (confidential) guidelines for 
NXE scanners dated Nov. 30, 2010 and Feb. 2011.  

 



Outline of Resist Tool 
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LOAD LOCK VACUUM ROBOT 

ANALYSIS 
CHAMBER 

ENERGETIQ EQ-10  EUV SOURCE 

FILTER SHIELD Zr FILTER 
PROTECTION SYSTEM 

RGA 

ELECTRON GUNS 

EUV BEAM PATH 

ELECTON GUNS 
Å WS EXPOSURE GUN WITH 2.5mm DIA BEAM 
Å WAFER EXPOSURE GUN WITH 20mm DIA BEAM 

 

EUV FOR WAFER 
EXPOSURE 

 

System is designed in such a way 

that it can be ordered with one 

mode of operation and field 

upgraded to add the other option. 

 



Resist Tool Testing 
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Resist Tool Testing 
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Installed at 

SEMETECH  

(Albany) 

 Sept 12, 2012. 

 

In the process of 

getting ASML 

certification 
 



Process Chamber Vacuum Environment 
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ÅAll metal components 

ïExcept transfer gate valve seal 

ÅR-theta in-vacuum stage 

ÅNo motors in the process chamber 

ÅPumping speed <265 l/s 
 



RGA Testing of Process Chamber 
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No significant outgassing from stage movements and 

residual contaminants after resist exposure 

  

                  

Presssure in 

mbar           

Component ASML Requirement 
Process chamber 

with stage idle 

Process chamber 

when stage is moving, 

motors running 

Process chamber 

during resist 

exposure 

(outgassing from 

the resist) 

Process chamber 

after resist 

exposure (wafer 

removed from the 

chamber) 

Process chamber 

after 2 hours of resist 

exposure (wafer 

removed from the 

chamber) 

N2 <1.0E-7 4.90E-09 5.00E-09 6.30E-09 5.40E-09 4.90E-09 

O2 <5.0E-8 2.80E-09 2.80E-09 3.30E-09 3.00E-09 2.80E-09 

H2O <1.0E-7 1.00E-08 1.00E-08 1.30E-08 1.00E-08 1.00E-08 

Sum of amu 45-100 <1.0E-10 3.70E-11 4.20E-11 1.00E-09 4.18E-11 3.73E-11 

Sum of amu 101-200 <5.0E-11 1.00E-13 5.90E-13 8.10E-12 1.00E-13 1.00E-13 

              

Total pressure <1.5E-7 3.60E-08 3.80E-08 4.10E-08 3.60E-08 3.60E-08 



Stray Electrons 
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ÅNo stray electrons from the witness plate 
exposure hit the wafer causing resist 
exposure 

ÅProcedure used for testing 

ïLoad a resist coated wafer 

ïLoad a WS  

ïSwitch off wafer e-gun 

ïOperate the WS e-gun for 12 hrs 

ÅDid not see any exposure on the wafer. 
 



Control System 
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Control System 
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Continuous Exposure 
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ÅContinuous exposure at  E0 by e-gun: The exposed 
area is equivalent to 180% of a 200 mm wafer. (The 
requirement is 90% of a 200 mm wafer) 

 



Advantages of E-gun 

14 

Å Adjustable/controllable source: 

VElectron energy (100 eV to 5000 eV) 

VElectron beam current (10 nA to 1000uA) 

VElectron beam distribution: flattop or Gaussian 

VBeam size 

ÅMatching EUV photon exposure ? 

ÅMuch cheaper than EUV source ? 



Disadvantages of E-gun 
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Å Too many variables: electron energy, focus voltage, grid 
voltage, source voltage, emission current, work 
distance, chamber pressure ---- all these affect stability, 
distribution, size, pattern of the electron beam. 

ÅNo good way to monitor the electron beam current on-
line 

ÅHard to control beam current at very low current levels 
ς affected by chamber pressure, temperature,  

ÅComplicated control system 

ÅNot consistent for each E-gun 



Wafer E-gun Test Requirement 
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ÅMeasure the stability of electron beam for two 
hours (Specification< 5%)  

 

~1000 nA, the measured stability 

for two hours is ~1 %  
~50 nA, the measured stability 

for two hours is < 2 %  



Witness E-gun Test Requirement 
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ÅMeasure the stability of electron beam for two 
hours (Specification< 5%)  

 

~1000 mA, the measured stability 

for two hours is ~0.03 %  
~50 mA, the measured 

stability for two hours < 1 %  



E-gun Exposure Results on RER-300PEX 
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Repeatability 

of our E-gun 

exposure  

Exposure six times on one wafer and repeated four days 
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 Thank you 


