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Design Philosophy

e Based on our previous model of resist
outgassing and contamination measuring
tool delivered to IMEC in 2008 (Model No.
EUV-RER1314,; Patent Pending)

 Based on two ASML (confidential)
guidelines for NXE scanners.

— Photon based
— E-gun based
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mmﬂwww EUV Resist and Outgassing
T Prototype tool delivered to IMEC
INn October 2008: ADT quidelines
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WG Schematic Diagram of EUV
RER 1314 for ADT guidelines
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The power density at the
7r SPF witness plate - 80 mW/cm2.
Power density at the resist - 5 mW/cm2.
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RER-300-PEX
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UL Process chamber vacuum
environment

* All metal components
— Except transfer gate valve seal

* R-theta in-vacuum stage
 No motors in the process chamber
 Pumping speed <265 I/s
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M RGA testing of the stage. Static
Vs. Dynamic. AMU 45-100 region
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Component
Requirement

N2 <1.0E-7
02 <5.0E-8
H20 <1.0E-7
Sum of amu 45-100 <1.0E-10
Sum of amu 101-200 <5.0E-11
Total pressure <1.5E-7

Static
1.18E-09
1.40E-10
5.19E-09
5.71E-11
1.20E-12

1.24E-08

No significant outgassing from stage movements
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RGA testing

Presssure in mbar

Dynamic
1.25E-09
1.43E-09
5.35E-09
6.40E-11
1.78E-11

1.25E-08
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W Witness Plate: 1" Ru coated Si or

GaAs wafer or a ML coated (Ru cap) wafer
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W T Sources

 Model No. RER300-PEX Is equipped with

— In-band EUV photon excitation source

— E-beam exposure capabilities to exposes
resist coated wafers.

System Is designed in such a way that it can
be ordered with one mode of operation
and fleld upgraded to add the other option.
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Wil cOMPARISON OF RESIST OUTGASSING:

In-band EUV VS. E-gun exposure

imec

2"d E-gun has recently been installed on the EUVT outgas
tool at imec for exposure on wafer.

NXE configuration
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TR OUTGASSING: In-band EUV VS. E-
iImec qun exposure

A direct comparison of In-band EUV vs. E-
gun

— Dose to clear (EO) of resist was checked both by
EUV and E-gun

— Resist outgassing was characterized by RGA using
exposure at E, and similar exposure spot size
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RGA measurements: In-band EUV VS. E-qun

exposure
imec

Over-all outgassing is very close, both in spectrum and
In magnitude !

Differences at high amu species need further verific  ation.
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Contamination Vs. Total outgassing @ec
(All species, I.e. amu 1-200)

Contamination is not correlating
with total outgassing
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Contamination Vs. “PAG cation &
out-gassing” (amu 180-190)

PAG cation fragment plays an important
role in the contamination for many photo
resists from multiple suppliers.
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Advantages of using 13.5 nm
photons over electrons

 The EUVL stepper uses photons
* True dose to clear exposure.

e Non destructive.
— Only detect photo-induced decomposition.

 Represent bulk properties.
— Not sensitive to surface contamination.
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Filament Based H2 Radical
Cleaner for EUV Resist

Testing

(Based on NIST design)
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Design Specifications

* Filament temperature:1850 to 2000 C
— Calibrated to filament current
— Filament always under vacuum

« H2 flow: 500 SCCM (max)
e H2 pressure: 20 mbar (max)

e Sample temperature: 60 C (max)
— Thermocouple

 Fully automated user friendly operation
— Except loading and unloading WS
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Cleaner main assembly
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Cleaner assembly
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H2 Flow Control

« MFC to control the H2 flow
 Another MFC to control the N2 flow.

 Diluted to 1% by volume before
exhausting.

Interlocked so that H2 will not flow If there Is
not sufficient N2 flow to dilute the H2
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Thank You
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