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Progress of Microscale Flow Sensors

CNF Project Number: 2121-12
Principal Investigator(s): Alyssa Apsel 
User(s):  Yushuang Liu

Affiliation(s): Electrical and Computer Engineering Department, Cornell University
Primary Source(s) of Research Funding: National Science Foundation
Contact: aba25@cornell.edu, yl3835@cornell.edu
Primary CNF Tools Used: ABM, AJA Sputter 1, AJA Sputter 2, Odd-Hour Evaporator, HDP-CVD, Oxford 81, TPT HB16
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Conclusions and Future Steps:
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A Scalable Ultra-Low Power Temperature Gradient Sensor using Pulse 
Coupled Oscillators

CNF Project Number: 2121-12
Principal Investigator(s): Alyssa Apsel 
User(s):  Kyubum Shim, Parag Chaudhari

Affiliation(s): Electrical and Computer Engineering Department, Cornell University
Primary Source(s) of Research Funding: National Science Foundation
Contact: aba25@cornell.edu, ks975@cornell.edu, prc79@cornell.edu
Primary CNF Tools Used: Wire bonder
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Figure 1.
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P-channel GaN Transistors on the AlN Platform

CNF Project Number: 2800-19
Principal Investigator(s): Huili Grace Xing 
User(s): Joseph Dill

Affiliation(s): Applied & Engineering Physics, Cornell University 
Primary Source(s) of Research Funding: Semiconductor Research Corporation
Contact: grace.xing@cornell.edu, jed296@cornell.edu
Research Group Website: https://jena-xing.engineering.cornell.edu/
Primary CNF Tools Used: Heidelberg MLA 150, PT 770, Angstrom E-beam Evaporator, Odd-Hour Evaporator, Oxford 

FlexAL, Takachi ALE, AJA Ion Mill
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Conclusions and Future Steps:
References:

Figure 1: (a-b) p+InGaN/GaN/AlN heterostructure grown by molecular beam epitaxy on a 2” single-crystal AlN substrate. A polarization-
induced two-dimensional hole gas (2DHG) resides at the GaN/AlN interface. (c) Room-temperature transport is highly uniform across the 
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Applications of SF6/Cl2/BCl3 ALE for III-Nitrides

CNF Project Number: 2800-19
Principal Investigator(s): Huili Grace Xing 
User(s): Rafail Panagiotopoulos

Affiliation(s): Department of Materials Science and Engineering 
Primary Source(s) of Research Funding: SUPREME
Contact: grace.xing@cornell.edu, rp638@cornell.edu
Research Group Website: https://jena-xing.engineering.cornell.edu/
Primary CNF Tools Used: Takachi ALE, FlexAL ALD, Odd hour evaporator, MLA maskless lithography
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SiN Passivated AlScN-Barrier HEMTs Demonstrating Negligible Current 
Dispersion

CNF Project Number: 2800-19
Principal Investigator(s): Huili Grace Xing 
User(s): Hanqiao Zhang

Affiliation(s): School of Electrical and Computer Engineering, Department of Materials Science and Engineering 
Contact: grace.xing@cornell.edu, hz587@cornell.edu
Primary CNF Tools Used: PECVD, PT770, GaN LPCVD, e-beam evaporator, JEOL-6300, MLA150
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Summary of Research:
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Figure 1:(a) cross-sectional representation of the GaN/Al
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SUPREME Tasks 6/7

CNF Project Number: 3078-23
Principal Investigator(s): James Hwang 
User(s): Yunjiang Ding, Jin Hong Joo 

Affiliation(s): Department of Materials Science and Engineering, Cornell University 
Primary Source(s) of Research Funding: SRC/DARPA
Contact: jch263@cornell.edu, yd439@cornell.edu, jj593@cornell.edu
Primary CNF Tools Used: SUSS MA6-BA6 Contact Aligner, Unaxis 770 Deep Silicon Etcher, AJA Ion Mill, AJA Sputter 

Deposition, Veeco Savannah ALD, Electroplating Hood – Au/Cu, P7 Profilometer, Zygo Optical Profilometer,Pico 
MA FinePlacer FlipChip Bonder,HFTL DC Probe Station, HFTL Small-Signal Probe Station, HFTL Terahertz Small-
Signal Probe Station, PlasmaTherm Singulator, Logitech Orbis CMP
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A 16-to-256QAM G-Band Subharmonic Phase-Modulating Transmitter

CNF Project Number: 3096-23
Principal Investigator(s): Mau-Chung Frank Chang 
User(s): Christopher Chen, Jia Zhou 

Affiliation(s): University of California, Los Angeles (UCLA), Department of Electrical and Computer Engineering 
Primary Source(s) of Research Funding: TSMC Joint Development Program
Contact: mfchang@ee.ucla.edu, cchen12@ucla.edu, zhou.jia@ucla.edu
Reserach Group Website: https://research.seas.ucla.edu/high-speed-electronics-lab/
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Summary of Research:

Figure 3: Die photo.
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Nanoelectronic Artificial Intelligence Processors

CNF Project Number: 3169-24
Principal Investigator(s): Peter McMahon 
User(s): Yongqi Zhang, Ruomin Zhu 

Affiliation(s): Applied & Engineering Physics Department, Cornell University 
Primary Source(s) of Research Funding: the David & Lucile Packard Foundation, Cornell AEP
Contact:  pmcmahon@cornell.edu, cchen12@ucla.edu,  yz2968@cornell.edu
Reserach Group Website: : https://mcmahon.aep.cornell.edu/index.htm
Primary CNF Tools: Westbond 7400A Ultrasonic Wire Bonder, KLA P7 Profilometer, YES EcoClean Asher, Oxford 

81 RIE, Suss MA6|BA6 Aligner, Hamatech Hot Piranha, Oxford PECVD, Oxford 100 ICP Dielectric, Woollam RC2 
Spectroscopic Ellipsometer, Zeiss Ultra SEMOxford 82 RIE 12
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Summary of Research:

Figure 2: Fabrication picture.



512025-2026 Research Accomplishments

ELEC
TRO

N
IC

S

Conclusions and Future Steps:

References:

com



52 Cornell NanoScale Facility

EL
EC

TR
O

N
IC

S

Large-Area -Ga2O3 Schottky Barrier Diodes with Sputtered NiO Edge 
Termination

CNF Project Number: 3238-25
Principal Investigator(s): Jonathan McCandless 
User(s): Kazuki Nomoto 

Affiliation(s): Gallox Semiconductors, Inc. 
Primary Source(s) of Research Funding: Gallox Semiconductors, Inc.
Contact: jon@galloxsemi.com, kazuki@galloxsemi.com
Reserach Group Website: https://www.galloxsemi.com/
Primary CNF Tools: Heidelberg MLA 150 Maskless Aligner, Heidelberg Mask Writer DWL2000, Autostep i-line 

Stepper (GCA AS200), AJA sputter deposition tools, Oxford atomic layer deposition system, high-density-plasma 
chemical vapor deposition system, SC4500 electron-beam evaporators, P7 profilometer, Zeiss scanning electron 
microscope
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termination designs. All designs exhibit comparable turn-on and 
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Developing Novel Thermometry for Operating HEMTs

CNF Project Number: 3321-25
Principal Investigator(s): Zhiting Tian 
User(s): Amelia Schaeffer, Lindsay Wright 

Affiliation(s): Sibley School of Mechanical and Aerospace Engineering 
Primary Source(s) of Research Funding: Defense Advanced Research Projects Agency
Contact: zt223@cornell.edu, afs97@cornell.edu, law289@cornell.edu  
Reserach Group Website: https://ztgroup.org/ 
Primary CNF Tools: Everbeing EB-6 DC Probe Station, Veeco Icon AFM, Olympus MX-50 Microscope

Abstract:

Summary of Research:

Figure 1: A high-resolution topographical map of a power 
transistor made from stitching together three atomic force 

the roughness of the annealed source and drain contacts is critical 
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electrical measurements allows insight into changes throughout 
measurements.
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Towards Quantitative Comparisons of Bulk and Local Optoelectronic 
Properties of Emerging Solar Cell Materials with Interdigital Electrodes

CNF Project Number: 86300
Principal Investigator(s): John A. Marohn 
User(s): Azriel Finsterer 

Affiliation(s): Cornell University Chemistry and Chemical Biology  
Primary Source(s) of Research Funding: NSF Award DMR-2113994
Contact: john.marohn@cornell.edu, af482@cornell.edu   
Primary CNF Tools: Hamatech Hot Piranha Cleaner, Hamatech developer tool, Class II Resist Spinners, Edge Bead 

Removal System, ABM Contact Aligner, Hamatech Wafer Processor, Oxford Plasma Etchers (81 and 82), SC4500 
Odd-Hour Evaporator, SC4500 Even-Hour Evaporator, Disco Dicing Saw

Abstract:

Summary of Research:
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Metal-Oxide Interface Preservation Using Atomic Layer Deposited Metal 
Interlayers

CNF Summer Student: Lincoln Hogan  
Student Affiliation: Department of Electrical and Computer Engineering, North 

Carolina State University

Summer Program(s): 2026 Cornell NanoScale Facility Research Experience for Undergraduates (CNF REU) Program
Principal Investigator(s): Grace Xing, Cornell University
Mentor(s): Joseph Dill
Primary Source(s) of Research Funding: SUPREME, National Science Foundation under Grant No. NNCI-2025233
Contact: ldhogan@ncsu.edu, grace.xing@cornell.edu, jed296@cornell.edu
Summer Program Website(s): https://www.cnf.cornell.edu/education/reu/2026
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Thermomechanical Nanomolding of Single Crystalline CoSn Nanowires

CNF Summer Student: Bruce Pan  
Student Affiliation: College of Chemistry, University of California, Berkeley

Summer Program(s): 2026 Cornell NanoScale Facility Research Experience for Undergraduates (CNF REU) Program
Principal Investigator(s): Judy J. Cha, Cornell University
Mentor(s): Jack Coyle
Primary Source(s) of Research Funding: SUPREME, National Science Foundation under Grant No. NNCI-2025233
Contact: judy.cha@cornell.edu, bdp@berkeley.edu, jdc384@cornell.edu
Summer Program Website(s): https://www.cnf.cornell.edu/education/reu/2026
Research Group Website: cha.mse.cornell.edu
Primary CNF Tools Used: Nabity NPGS Nanometer Pattern Generator System; Carl Zeiss GeminiSEM 560 scanning 

electron microscope

Abstract:

Summary of Research:
dense arrays in this sample set.
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cross section in (c) showing cobalt and tin in the core and oxygen 
at the surface.

and in (b) a set of electrodes left with no wire after the wire was 
dislodged during processing.

Conclusions and Future Steps:

References:


