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Abstract:
Glass substrates have excellent electrical and mechanical 
properties which have led to an increasing interest for 
their use in advanced microelectronic and photonic 

loss tangent at GHz frequencies, while being moisture 

a novel approach for fabrication of interposers using 

(RDL) fabrication with up to three metal redistribution 

is developing various methods to integrate photonic 
waveguides with thin glass interposers to match high-
speed electronics packaging with high-speed photonic 
communication. 

Summary of Research:
Processing thin glass wafers 100 mm, 150 mm, and 200 
mm in diameter using the conventional silicon processing 

contact alignment. Or using the GCA AS200 Stepper for 
features that require near micron resolution. 

interposer. 

Redistribution Layers on Glass Wafers

CNF Project Number: 3018-22
Principal Investigator(s): Shelby Nelson
User(s): Nicholas Stucchi

Affiliation(s): Mosaic Microsystems, LLC.
Primary Source(s) of Research Funding: U.S. Department of Defense (DOD), Customer Contracts
Contact: jShelby.Nelson@mosaicmicro.com, Nick.Stucchi@mosaicmicro.com
Research Group Website: https://www.mosaicmicro.com/
Primary CNF Tools Used: ABM Mask Aligner, CHA Mark 50 E-beam Evaporator, Class 1 Photolithography Spinners, 

Class 2 Photolithography Spinners, GCA AS200 Stepper, Glen 1000 Resist Strip, Hamatech Wafer Processor(s), 
Heidelberg MLA 150 Maskless Aligner, Oxford 82 RIE, Oxford PECVD, PT 720-740 RIE, YES Asher

Conclusions and Future Steps:
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Metal-Containing Resists for Extreme Ultraviolet Lithography

CNF Project Number: 3108-23
Principal Investigator(s): Robert L. Brainard
User(s): Munsaf Ali, Moira Niluxsshun, Harry Weinstein, Stephen Smith

Affiliation(s): Department of Nanoscale Science and Engineering, University at Albany, SUNY
Primary Source(s) of Research Funding: Samsung-SDI
Contact: rbrainard@albany.edu, mali5@albany.edu, mniluxsshun@albany.edu,  hgweinstein@albany.edu, ssmith30@

albany.edu
Primary CNF Tools Used: JEOL E-beam 6300, Woollam RC2 Spectroscopic Ellipsometer, Zeiss Supra SEM, Zeiss Ultra 

SEM

Abstract:

Organometallic Resists for Extreme Ultraviolet 

containing tin, cobalt, platinum, palladium, bismuth, 

photoresist platforms for advanced Extreme Ultraviolet 

objective is to develop high-performance materials 
suitable for both positive-tone and negative-tone 

resolution, and low line-edge roughness. During this 
reporting period, Cornell NanoScale 

resources were used to perform high-

patterning and scanning electron 

next-generation molecular organometallic photoresists 
for advanced nanofabrication applications.

Summary of Research:

We prioritized the development of organometallic resist 
platforms that demonstrated promising initial positive-
tone lithographic performance. Based on these results, 

optimized processing conditions to improve resist 

understanding the relationship between metal-containing 

Over the course of the project, we improved our 

implementing pre-experiment planning meetings, and 
focusing on optimizing high-performing organometallic 
resist platforms rather than screening new candidates. 
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Conclusions and Future Steps:

• Continued exploration of new organo-molecular 
resists.

and negative tone resist platforms.

optimized resists.

method to generate electron-beam (E-beam) contrast 
curves for quantitative evaluation of resist performance 

• Achieved high-resolution imaging for both positive- 
and negative-tone resists
• Increased resolution from 50 nm to 20 nm using the 

• Demonstrated excellent line edge roughness (LER) in 
optimized formulations

and post-development

References:

Brainard, “Photolithographic properties of tin-oxo clusters 

Brainard, ”Low-line edge roughness 
extreme ultraviolet photoresists of 

(2015).

P. Nastasi, K. Heard, A. Aslam, R. 

row transitional-metal oxalate resists 
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Bonding 4in Silicon Wafers

CNF Project Number: 3307-25
Principal Investigator(s): Serhan Ardanuc
User(s): Ethan Opheim

Affiliation(s): Geegah Inc.
Primary Source(s) of Research Funding: Geegah Inc.
Contact: serhan@geegah.com, ethan@geegah.com
Research Group Website: www.geegah.com
Primary CNF Tools Used: MOS Clean Bench & Tanks, Schott IR Inspector, Suss SB8e Substrate Bonder

Abstract:
Geegah is investigating ultrasonic imaging of embedded 
patterns at the bonded interfaces. Bonded Silicon wafers 
are a useful tool for exploring embedded patterns in 

Summary of Research:

bonding process. It was critical that the wafers had a 

experiments had a bow of less than 10 micrometers. 

clean.  

step where voltage was applied to the wafers was 

be removed from the chamber after the cooling process 
has completed.  

assess the strength of the bond. Dust trapped between 

minimal speckles and fringes.
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Conclusions and Future Steps:
A simple process for bonding Silicon wafers was 

which could reduce bonding time as it avoids a slow 
cooldown step in the bonder recipe. 

References:
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Characterization of 200mm Silicon Dioxide Etch Recipes

CNF Project Number: CNF Staff
Principal Investigator(s): Aaron Windsor

Affiliation(s): Cornell Nanoscale Facility
Contact: ajw49@cornell.edu
Research Group Website: www.geegah.com
Primary CNF Tools Used: Gamma Automatic Coat-Develop Tool, ASML PAS 5500/300C DUV Wafer Stepper, Glen 

1000 Resist Strip, KLA P7 Profilometer, Dektak XT Profilometer, Plasma-Therm Takachi HDP-CVD, Oxford 100 ICP 
Plasma Etcher.

Abstract:

tools to accommodate 150mm and 200mm sized wafers. 

scaled up to larger wafers. An example of this was etching 
200mm silicon dioxide (SiO2) wafers on the Oxford 100. 

2 2) using the 
100mm wafer recipe was not promising, but after some 

2 oxide recipe etches at a rate of 

C

2 on 200mm sized wafers using 

Summary of Research:

must take the tool down and exchange the 100mm 
ceramic clamp with the 200mm clamp and adjust the 
alignment of the load arm.  
Initial tests on etching SiO2 on 200 mm sized wafers 

2 2) SiO2 

until we returned the vacuum exhaust on the Oxford 

exhaust switch improved the SiO2

2 2 etch 
and the results were consistent with a center etch rate 

2 recipes etches 
SiO2

2

2 

rates for all three 200mm sized wafer were lower than 
the 100mm sized wafer rates reported in our 2025 paper 

CH2 2 2
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Etching Fused Silica with Low Global Warming Potential HFO-1234ze(E)

CNF Project Number: MENGCNF
Principal Investigator(s): Aaron Windsor, Ron Olson, Lynn Rathbun
User(s): Svanik Ravi

Affiliation(s): Cornell NanoScale Facility/Cornell Material Science and Engineering/ EFC Gases and Advanced 
Materials

Contact: ajw49@cornell.edu, srr244@cornell.edu
Primary CNF Tools Used: ABM Mask Aligner, AJA Sputter 1, AJA Sputter 2, Glen 1000 Resist Strip, KLA P7 

Profilometer, Oxford 100 ICP, PT 720-740 RIE, Zeiss Supra SEM, Zeiss Ultra SEM

Abstract:

high global warming potential (GWP) gases such as 
2 2 ) and 

dioxide (SiO2), this work focuses on etching 10-20μm 
2, fused 

Summary of Research:

micro-optic devices, but fabricating microstructures 

as CH2 2  have been used in the past for 
2, but with the emergence 

Act, semiconductor manufacturers are mandated to 

and gases. Combined, these issues have driven research 

2 2 recipe for deep 

2 was used but this recipe involved 

angle.  
 

An AJA sputtering tool was used to deposit a 200nm 

minute etch until the hard mask began to disappear. All 

chromium etch.  
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Conclusions and Future Steps: 

2

increasing the DC bias of the etch.  DC bias is the 

wafer surface that accelerates positive ions towards 

DC bias, the ion surface interactions should also 

important to note that with all the DC bias changes, 

2

than CH2 2 

chamber that has on edge depth and sidewall angle.

References:
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Abstract:

Summary of Research:

pre-bake, exposure, post exposure bake (PEB), and 
development. In the baking stages, temperature and time 

correlates with resist thickness. Overexposure also poses 
a concern with cross-linking, causing the photoresist 
to become insoluble and harder to remove than an 

that the exposed or unexposed sections, depending on 
whether a positive or negative resist is utilized, dissolve 

is capable of resolution down to 200 nm, setting the 

development through the thickness of the resist and 
smooth edges that follow the original pattern. However, 

features will have more pronounced rounding and 
imperfections when compared to the original mask. 

Characterization of PFAS Free PAGs in Photoresist

CNF Intern: Landon Cheung
Student Affiliation: Tompkins Cortland Community College (TC3)

Summer Program(s): 2026 Cornell NanoScale Facility Summer Internship
Mentor(s): Chris Ober, Professor Zhong, Sherri Ellis
Primary Source(s) of Research Funding: NORDTECH
Contact: 75lcheung@gmail.com, cko3@cornell.edu, see43@cornell.edu

Summer Program Website(s): https://www.cnf.cornell.edu/education/reu/2026
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References:

for the photomask to become more soluble. Using 

thorough the thickness the photoresist exposures are. 

are background slope removal, averaging the depth of 
the exposure development, and normalizing using the 

Conclusions and Future Steps:

limitation with testing is how fast the PAGs can be 

o
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Diamond CVD, NanoBOND/DEBOND System, and Furnace 
Characterization 

CNF Intern: Alexander J. Infante
Student Affiliation: Department of Electrical and Microelectronic Engineering, 

Rochester Institute of Technology (RIT)

Summer Program(s): 2026 Cornell NanoScale Facility Summer Internship
Mentor(s): Philip Infante, CNF
Primary Source(s) of Research Funding: NORDTECH
Contact: infante.6.ai@gmail.com, pi12@cornell.edu

Summer Program Website(s): https://www.cnf.cornell.edu/education/reu/2026
Primary CNF Tools Used: MOS Clean Bench & Tanks, MRL E2 CMOS Wet Oxide, MRL B3 LPCVD LTO, Woollam RC2 

Spectroscopic Ellipsometer, Filmetrics F50, Bruker DektakXT Profilometer, Zeiss Gemini SEM, Zeiss Ultra SEM, 
Keyence VHX-7100 Digital Microscope, NanoBOND 200, NanoDEBOND 200

Abstract:
Summer project goals included work on the Nordtech 
funded Seki Diamond chemical vapor deposition tool 
and the Nordtech funded OnNano NanoBOND 200 

Seki Diamond tool was to characterize and perform a 

on that project was the development of a nanodiamond 

nucleation point for diamond chemical vapor deposition. 
Project time was limited when the tool was shut down 

develop processes for operation, with the ultimate goal 
being a complete operating manual.

Summary of Research:

contact, depositing its carbon atom onto the diamond 

essential to the process that we have proper diamond 

Instead, two-inch silicon wafers were preferred for their 

never be used in the Seki Diamond tool. A ScienceDirect 

and moved into an ultrasonic bath for 10 minutes, after 
the bath wafers were rinsed with more methanol and 
dried with nitrogen [1]. When this recipe was observed 

solution, sonicated for 15 minutes, and cleaned with 

Distribution Statement A: Approved for public release. Distribution is unlimited.
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200 and NanoDEBOND 200 involved testing, 

bonding to either another target wafer or wafer piece. 

target, adding structural support as the target undergoes 
process steps. When the carrier has served its purpose, 
the bonded stack is then slid apart in the NanoDEBOND 

a two-step spinning recipe was created for the three 

eight inch.
Our operating process had to be adjusted for the original 

chucks, one for the carrier and one for the target, however 
neither chuck has an included aligning mechanism. 

also required other adjustments. One being that during 
the debond process the carrier is supposed to be held in 

to bonded stacks on four-inch carrier wafers breaking 

solution was using a vacuum wand to remove the 
wafers. After the hardware assessment and subsequent 
solutions, a full manual of operation was made, 
including all operation steps for spin coating, bonding, 
and debonding, as well as general information useful for 
future users.

time was allocated for work on the E2 Wet Oxide 

E2 wet oxide was to create a Deal-Grove equation for 

of the tube.

References:


