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Implementation of Image Compression by Using High-Precision In-Mem-
ory Computing Scheme Based on NOR Flash Memory. Zhang, D., +, LED 
Nov. 2021 1603-1606

Discriminators
A C-Band MEMS Frequency Discriminator With High Sensitivity and Lin-

earity. Zhang, S., +, LED March 2021 410-413
Dispersion

8-Fold Helically Corrugated Interaction Region for High Power Gyroreso-
nant THz Sources. Donaldson, C.R., +, LED Oct. 2021 1544-1547

Generation of Short Microwave Pulses by Compression of Chirped Sig-
nals Obtained by Raman Backscattering on Electron Beam With Variable 
Energy. Yurovskiy, L.A., +, LED Oct. 2021 1548-1550

Low-Cost, Printed Memristor Using Indigo and a Dispersion of Colloidal 
Graphite Deposited by Spray Coating. Nascimento, M.R., +, LED Oct. 
2021 1468-1471

Display devices
Blue Laser Annealed Sub-Micron Channel P-Type Low Temperature Poly-Si 

TFT Without Kink Effect for High-Resolution Display. Siddik, A.B., +, 
LED Feb. 2021 172-175

Gate Dielectric Breakdown in A-InGaZnO Thin Film Transistors With Cu 
Electrodes. Tai, M., +, LED June 2021 851-854

Distributed Bragg reflectors
InGaN Resonant Microcavity With n+-Porous-GaN/p+-GaN Tunneling Junc-

tion. Lin, C., +, LED Nov. 2021 1631-1633
DNA

Highly Sensitive DNA Detection Beyond the Debye Screening Length Using 
CMOS Field Effect Transistors. Chen, Y., +, LED Aug. 2021 1220-1223

Doping
Controlled Electrodeposition of Graphene Oxide Doped Conductive Poly-

mer on Microelectrodes for Low-Noise Optogenetics. Wang, M., +, LED 
March 2021 418-421

Experiments of a Lateral Power Device With Complementary Homogeniza-
tion Field Structure. Zhang, W., +, LED Nov. 2021 1638-1641

Suppression of Statistical Variability in Stacked Nanosheet Using Floating 
Fin Structure. Kim, M., +, LED Nov. 2021 1580-1583

Doping profiles
Electrical TCAD Study of the Low-Voltage Avalanche-Mode Superjunction 

LED. Hueting, R.J.E., +, LED Aug. 2021 1188-1191
Improving the Current Spreading by Fe Doping in n-GaN Layer for GaN-

Based Ultraviolet Light-Emitting Diodes. Su, H., +, LED Sept. 2021 1346-
1349

DRAM chips
A Worst-Case Analysis of Trap-Assisted Tunneling Leakage in DRAM 

Using a Machine Learning Approach. Lee, J., +, LED Feb. 2021 156-159
Impact Ionization and Hot-Carrier Degradation in Saddle-Fin and Bur-

ied-Gate Transistor of Dynamic Random Access Memory at Cryogenic 
Temperature. Park, J., +, LED May 2021 653-656

Method to Achieve the Morphotropic Phase Boundary in HfxZr1−xO2 by 
Electric Field Cycling for DRAM Cell Capacitor Applications. Kim, S., +, 
LED April 2021 517-520

Trap-Induced Data-Retention-Time Degradation of DRAM and Improve-
ment Using Dual Work-Function Metal Gate. Kim, K.Y., +, LED Jan. 2021 
38-41

Driver circuits
12.7 MA/cm2 On-Current Density and High Uniformity Realized in AgGeSe/

Al2O3 Selectors. Wan, T., +, LED April 2021 613-616
31-Inch 4K Flexible Display Employing Gate Driver With Metal Oxide 

Thin-Film Transistors. Xue, Y., +, LED Feb. 2021 188-191

All-Silicon Microdisplay Using Efficient Hot-Carrier Electroluminescence 
in Standard 0.18μm CMOS Technology. Wu, K., +, LED April 2021 541-
544

Development of Metal Bonding for Passive Matrix Micro-LED Display 
Applications. Horng, R., +, LED July 2021 1017-1020

Dynamic range
Mould-Free Skin-Inspired Robust and Sensitive Flexible Pressure Sensors 

With Hierarchical Microstructures. Ma, C., +, LED Oct. 2021 1536-1539

E

EBIC
Carrier Diffusion Lengths in Continuously Grown and Etched-and-Regrown 

GaN Pin Diodes. Celio, K.C., +, LED July 2021 1041-1044
Effective mass

Impact of Orientation Misalignments on Black Phosphorus Ultrascaled 
Field-Effect Transistors. Klinkert, C., +, LED March 2021 434-437

Theoretical Evaluation of Two-Dimensional Ferroelectric Material CuInP2S6 
for Ferroelectric Tunnel Junction Device. Yang, E., +, LED Oct. 2021 
1472-1475

Elastomers
Flexible and Stretchable Ultrasonic Transducer Array Conformed to Com-

plex Surfaces. Liu, W., +, LED Feb. 2021 240-243
Electric breakdown

Experiments of a Lateral Power Device With Complementary Homogeniza-
tion Field Structure. Zhang, W., +, LED Nov. 2021 1638-1641

Improving High-Temperature Energy Storage Performance of Silicon-Inte-
grated Oxide Film Capacitors via Inserting a Graphene Buffer Layer. Jin, 
J., +, LED Aug. 2021 1216-1219

Increased Breakdown Voltage in Vertical Heterostructure III-V Nanowire 
MOSFETs With a Field Plate. Kilpi, O., +, LED Nov. 2021 1596-1598

Observation and Characterization of Recoverable Fatigue Process Under 
Low-Electric Field (<1.8MV/cm) in HfZrO Ferroelectric Film. Gong, T., 
+, LED Sept. 2021 1288-1290

Electric current measurement
Estimation of Short Circuit Capability of GaN HEMTs Using Transient 

Measurement. Hwang, I., +, LED Aug. 2021 1208-1211
Electric domain walls

Effects of Process-Induced Defects on Polarization Switching in Ferroelec-
tric Tunneling Junction Memory. Lee, K., +, LED March 2021 323-326

Electric fields
Experiments of a Lateral Power Device With Complementary Homogeniza-

tion Field Structure. Zhang, W., +, LED Nov. 2021 1638-1641
High Breakdown-Voltage GaN-Based HEMTs on Silicon With Ti/Al/Ni/Ti 

Ohmic Contacts. Gao, S., +, LED April 2021 481-484
Highly-Doped Region Optimization for Reduced Hot-Carrier Effects in 

Dual-Gate Low Temperature Polysilicon TFTs. Chen, J., +, LED Dec. 
2021 1794-1797

Observation and Characterization of Recoverable Fatigue Process Under 
Low-Electric Field (<1.8MV/cm) in HfZrO Ferroelectric Film. Gong, T., 
+, LED Sept. 2021 1288-1290

Electric noise measurement
Noise Detection System Based on Noise Triboelectric Nanogenerator and 

Synaptic Transistors. Lian, Q., +, LED Sept. 2021 1334-1337
Electric potential

Field Effect-Controlled Space-Charge Limited Emission Triode With Nan-
ogap Channels. Srisonphan, S., LED Oct. 2021 1540-1543

Origin of the Out-of-Equilibrium Body Potential In Silicon on Insulator 
Devices With Metal Contacts. Alepidis, M., +, LED Dec. 2021 1834-1837

Theoretical Evaluation of Two-Dimensional Ferroelectric Material CuInP2S6 
for Ferroelectric Tunnel Junction Device. Yang, E., +, LED Oct. 2021 
1472-1475

Electric resistance
Quantitative Analysis on Resistance Fluctuation of Resistive Random 

Access Memory by Low Frequency Noise Measurement. Gong, T., +, LED 
March 2021 312-314

Two Memristors-Based XOR Logic Demonstrated With Encryption/Decryp-
tion. Song, Y., +, LED Sept. 2021 1398-1401
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Electric resistance measurement
Transient Measurement of GaN HEMT Drift Region Potential in the High 

Power State. Hwang, I., +, LED April 2021 557-560
Electrical conductivity

Conduction Mechanisms of Metal-Ferroelectric- Insulator-Semiconductor 
Tunnel Junction on N- and P-Type Semiconductor. Chang, P., +, LED Jan. 
2021 118-121

Extraction of Defects Properties in Dielectric Materials From I-V Curve 
Hysteresis. La Torraca, P., +, LED Feb. 2021 220-223

Improved Thermoelectric Power Factor of InGaZnO/SiO2 Thin Film Tran-
sistor via Gate-Tunable Energy Filtering. Felizco, J.C., +, LED Aug. 2021 
1236-1239

Observation and Characterization of Recoverable Fatigue Process Under 
Low-Electric Field (<1.8MV/cm) in HfZrO Ferroelectric Film. Gong, T., 
+, LED Sept. 2021 1288-1290

Sensing Performance of SO2, SO3 and NO2 Gas Molecules on 2D Pentag-
onal PdSe2: A First-Principle Study. Xia, X., +, LED April 2021 573-576

Electrical conductivity transitions
Comprehensive Regulation of the Threshold Oscillation for Neuromorphic 

Systems Based on Cryogenic Performance of NbO2 Device. Chen, A., +, 
LED May 2021 692-695

Cryogenic HfOx-Based Resistive Memory With a Thermal Enhancement 
Capping Layer. Hao, Z., +, LED Sept. 2021 1276-1279

Identification of Ferroelectricity in a Capacitor With Ultra-Thin (1.5-nm) 
Hf0.5Zr0.5O2 Film. Gao, Z., +, LED Sept. 2021 1303-1306

Performance Improvement of GeTex-Based Ovonic Threshold Switching 
Selector by C Doping. Wang, L., +, LED May 2021 688-691

Resistive Switching Behavior of Titanium Oxynitride Fabricated Using a 
Thermal Nitridation Process. Hsu, C., +, LED July 2021 990-993

Solution-Processed Photoinduced Multilevel Resistive Switching Devices 
Based on Lead-Free All-Inorganic Perovskite. Ray, R., +, LED Sept. 2021 
1284-1287

V2C-Based Memristor for Applications of Low Power Electronic Synapse. 
He, N., +, LED March 2021 319-322

Electrical resistance measurement
Scaled Back End of Line Interconnects at Cryogenic Temperatures. Sali-

gram, R., +, LED Nov. 2021 1674-1677
Electrical resistivity

A Novel Method to Reduce Specific Contact Resistivity of TiSix/n+-Si Con-
tacts by Employing an In-Situ Steam Generation Oxidation Prior to Ti Sil-
icidation. Zhang, D., +, LED July 2021 958-961

Back-End-of-Line-Based Resistive RAM in 0.13 μ m Partially-Depleted Sil-
icon-on-Insulator Process for Highly Reliable Irradiation- Resistant Appli-
cation. Zheng, X., +, LED Jan. 2021 30-33

Conduction Mechanisms of Metal-Ferroelectric- Insulator-Semiconductor 
Tunnel Junction on N- and P-Type Semiconductor. Chang, P., +, LED Jan. 
2021 118-121

Electrical Analysis for Wafer-Bonded Interfaces of p+GaAs/n+InGaAs and 
p+InGaAs/n+InGaAs. Geum, D., +, LED June 2021 800-803

HfZrOx-Based Ferroelectric Tunnel Junction With Crested Symmetric Band 
Structure Engineering. Liu, Y., +, LED Sept. 2021 1311-1314

Identification of Ferroelectricity in a Capacitor With Ultra-Thin (1.5-nm) 
Hf0.5Zr0.5O2 Film. Gao, Z., +, LED Sept. 2021 1303-1306

Solution-Processed Photoinduced Multilevel Resistive Switching Devices 
Based on Lead-Free All-Inorganic Perovskite. Ray, R., +, LED Sept. 2021 
1284-1287

Two-Dimensional (C6H5C2H4NH3)2PbI4 Perovskite Single Crystal Resistive 
Switching Memory Devices. Di, J., +, LED March 2021 327-330

Electrochemical deposition
Enabling Continuous Cu Seed Layer for Deep Through-Silicon-Vias With 

High Aspect Ratio by Sequential Sputtering and Electroless Plating. 
Zhang, Z., +, LED Oct. 2021 1520-1523

Electrochemical electrodes
Controlled Electrodeposition of Graphene Oxide Doped Conductive Poly-

mer on Microelectrodes for Low-Noise Optogenetics. Wang, M., +, LED 
March 2021 418-421

CuO Single-Nanowire-Based White-Light Photodetector. Raveesh, S., +, 
LED July 2021 1021-1024

Enhanced Light Trapping in Conformal CuO/Si Microholes Array Hetero-
junction for Self-Powered Broadband Photodetection. Zhang, C., +, LED 
June 2021 883-886

Fully Printed Inorganic Schottky Diode. Daniel, T.T., +, LED Aug. 2021 
1212-1215

Intrinsically Switchable Ferroelectric Scandium Aluminum Nitride Lamb-
Mode Resonators. Rassay, S., +, LED July 2021 1065-1068

On-Chip High-Power Supply Unit: Micro Supercapacitor With Superb 
Capacitance Density and Fast Charge/Discharge Ability. Xia, F., +, LED 
April 2021 625-628

Through-Plastic-Via Three-Dimensional Integration for Integrated Organic 
Field-Effect Transistor Bio-Chemical Sensor Chip. Han, L., +, LED April 
2021 569-572

Electrochemical sensors
A Sub-1-V, Microwatt Power-Consumption Iontronic Pressure Sensor Based 

on Organic Electrochemical Transistors. Wang, X., +, LED Jan. 2021 46-49
Electrochemistry

Approaching the Nernst Detection Limit in an Electrolyte-Gated Metal 
Oxide Transistor. Lee, S., +, LED Jan. 2021 50-53

Modulation of Excitatory Behavior by Organic-Inorganic Hybrid Elec-
tric-Double-Layers in Polysilicon Synaptic Transistors. Min, S., +, LED 
Jan. 2021 70-73

Electrodeposition
Controlled Electrodeposition of Graphene Oxide Doped Conductive Poly-

mer on Microelectrodes for Low-Noise Optogenetics. Wang, M., +, LED 
March 2021 418-421

On-Chip High-Power Supply Unit: Micro Supercapacitor With Superb 
Capacitance Density and Fast Charge/Discharge Ability. Xia, F., +, LED 
April 2021 625-628

Electrodes
12.7 MA/cm2 On-Current Density and High Uniformity Realized in AgGeSe/

Al2O3 Selectors. Wan, T., +, LED April 2021 613-616
A Physically Transient Self-Rectifying and Analogue Switching Memristor 

Synapse. Lv, J., +, LED Nov. 2021 1599-1602
A Sub-1 V, Electrolyte-Gated Vertical Field Effect Transistor Based on ZnO/

AgNW Schottky Contact. Nogueira, G.L., +, LED Dec. 2021 1790-1793
Ambipolar Photocarrier Doping and Transport in Monolayer WS2 by Form-

ing a Graphene/WS2/Quantum Dots Heterostructure. Cheng, G., +, LED 
March 2021 371-374

An Embedded Three-Bit-Per-Cell Two-Transistors and One-Ferroelec-
tric-Capacitance Nonvolatile Memory. Hsieh, E.R., +, LED Oct. 2021 
1460-1463

Bilayer-Based Antiferroelectric HfZrO2 Tunneling Junction With High Tun-
neling Electroresistance and Multilevel Nonvolatile Memory. Hsiang, K., 
+, LED Oct. 2021 1464-1467

Channel-Shortening Effect Suppression of a High-Mobility Self-Aligned 
Oxide TFT Using Trench Structure. Kim, J., +, LED Dec. 2021 1798-1801

Complementary Two-Dimensional (2-D) FET Technology With MoS2/hBN/
Graphene Stack. Estrada, C.J., +, LED Dec. 2021 1890-1893

Conductive Domain-Wall Temperature Sensors of LiNbO3 Ferroelectric Sin-
gle-Crystal Thin Films. Geng, W., +, LED Dec. 2021 1841-1844

Double-Barrier b-Ga2O3 Schottky Barrier Diode With Low Turn-on Voltage 
and Leakage Current. Xiong, W., +, LED March 2021 430-433

Experiments of a Lateral Power Device With Complementary Homogeniza-
tion Field Structure. Zhang, W., +, LED Nov. 2021 1638-1641

Field Effect-Controlled Space-Charge Limited Emission Triode With Nan-
ogap Channels. Srisonphan, S., LED Oct. 2021 1540-1543

Flexible Broadband Photodetectors Enabled by MXene/PbS Quantum Dots 
Hybrid Structure. Sun, Y., +, LED Dec. 2021 1814-1817

High Voltage Amorphous InGaZnO TFT With F Doped Drain Offset Struc-
ture. Park, C., +, LED Oct. 2021 1476-1479

High-Interface-Quality Hf-Based Gate Stacks on Si0.5Ge0.5 Through Alumi-
num Capping. Lee, M., +, LED Dec. 2021 1723-1726

Interface Engineering for 3-Bit per Cell Multilevel Resistive Switching in 
AlN Based Memristor. Mohanty, S.K., +, LED Dec. 2021 1770-1773

Polymer Thin Film Memtransistors Based on Ion-Carrier Exchange Hetero-
junction. Wu, J., +, LED Oct. 2021 1528-1531
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Quantum-Dots Optimized Electrode for High-Stability Transient Memristor. 
Chang, K., +, LED June 2021 824-827

Reliability of Poly-Si TFTs Under Voltage Pulse With Fast Transition Time. 
Zeng, Y., +, LED Dec. 2021 1782-1785

Shear Horizontal Phononic Metasurface for In-Liquid Gravimetric Biosens-
ing. Gao, F., +, LED June 2021 915-918

Thermal Annealing Improved Stability of Amorphous InGaZnO Thin-Film 
Transistors Under AC Bias Stresses. Song, T., +, LED Nov. 2021 1623-
1626

Wideband and Low-Loss Surface Acoustic Wave Filter Based on 15° 
YX-LiNbO3/SiO2/Si Structure. Su, R., +, LED March 2021 438-441

Electroluminescence
All-Silicon Microdisplay Using Efficient Hot-Carrier Electroluminescence 

in Standard 0.18μm CMOS Technology. Wu, K., +, LED April 2021 541-
544

GaN MIS-HEMTs With Surface Reinforcement for Suppressed Hot-Elec-
tron-Induced Degradation. Yang, S., +, LED April 2021 489-492

Electrolytes
A Sub-1 V, Electrolyte-Gated Vertical Field Effect Transistor Based on ZnO/

AgNW Schottky Contact. Nogueira, G.L., +, LED Dec. 2021 1790-1793
A Sub-1-V, Microwatt Power-Consumption Iontronic Pressure Sensor Based 

on Organic Electrochemical Transistors. Wang, X., +, LED Jan. 2021 46-49
Approaching the Nernst Detection Limit in an Electrolyte-Gated Metal 

Oxide Transistor. Lee, S., +, LED Jan. 2021 50-53
High-Performance Solution-Processed La2Ti2O7 Sensing Film for a Capac-

itive Electrolyte–Insulator–Semiconductor pH Sensor. Garu, P., +, LED 
March 2021 414-417

In-Place Printing of Flexible Electrolyte-Gated Carbon Nanotube Transis-
tors With Enhanced Stability. Cardenas, J.A., +, LED March 2021 367-370

Modulation of Excitatory Behavior by Organic-Inorganic Hybrid Elec-
tric-Double-Layers in Polysilicon Synaptic Transistors. Min, S., +, LED 
Jan. 2021 70-73

Electromagnetic waveguides
A Coaxial High Power Output Cavity Operating in Hybrid TM01-TM02 

Modes for Repetitive Operation. Ju, J., +, LED Oct. 2021 1551-1554
Electromechanical effects

High Figure-of-Merit Lamb Wave Resonators Based on Al0.7Sc0.3N Thin 
Film. Shao, S., +, LED Sept. 2021 1378-1381

Wideband and Low-Loss Surface Acoustic Wave Filter Based on 15° 
YX-LiNbO3/SiO2/Si Structure. Su, R., +, LED March 2021 438-441

Electron beam applications
High-Temperature Operation Method for Image Pickup Tube. Neo, Y., +, 

LED Feb. 2021 256-259
Electron beam deposition

High Current Nb-Doped P-Channel MoS2 Field-Effect Transistor Using Pt 
Contact. Ma, Z., +, LED March 2021 343-346

Electron beams
8-Fold Helically Corrugated Interaction Region for High Power Gyroreso-

nant THz Sources. Donaldson, C.R., +, LED Oct. 2021 1544-1547
A Coaxial High Power Output Cavity Operating in Hybrid TM01-TM02 

Modes for Repetitive Operation. Ju, J., +, LED Oct. 2021 1551-1554
A Novel Slow-Wave Structure—Coupled Double Folded Waveguide Oper-

ating at High-Order TM20 Mode for Terahertz TWT. Tian, Y., +, LED Dec. 
2021 1871-1874

Cold-Test of Transverse Input-Output Microwave Circuit Components for 
a High-Power W-Band Gyro-TWT. Bogdashov, A.A., +, LED Jan. 2021 
98-101

Continuous Wave Operation of a Ka-Band Broadband High-Power Sheet 
Beam Traveling-Wave Tube. Wang, J., +, LED July 2021 1069-1072

Demonstration of a High-Power and Wide-Bandwidth G-Band Traveling 
Wave Tube With Cascade Amplification. Liu, W., +, LED April 2021 593-
596

Generation of 1.5 MW–140 GHz Pulses With the Modular Pre-Prototype 
Gyrotron for W7-X. Ioannidis, Z.C., +, LED June 2021 939-942

Generation of Short Microwave Pulses by Compression of Chirped Sig-
nals Obtained by Raman Backscattering on Electron Beam With Variable 
Energy. Yurovskiy, L.A., +, LED Oct. 2021 1548-1550

Influence of Misalignment on the Behavior of Electron Beam of an 800 GHz 
Gyrotron. Xiao, H., +, LED Nov. 2021 1662-1665

Tractable Resonant Circuit With Two Nonuniform Beams for a High-Power 
0.22-THz Extended Interaction Oscillator. Bi, L., +, LED June 2021 931-
934

Electron devices
Corrections to “Demonstration of a High-Power and Wide-Bandwidth 

G-Band Traveling Wave Tube With Cascade Amplification” [Apr 21 593-
596]. Liu, W., +, LED Aug. 2021 1248

Electron energy loss spectra
From Electrical to Physical-Chemical Characterization of the Cu/SiO2 

Hybrid-Bonding Interface—A Cu2O-Layer as a Cu Diffusion Barrier?. 
Moreau, S., +, LED May 2021 731-734

Electron field emission
Sub-10-nm Air Channel Field Emission Device With Ultra-Low Operating 

Voltage. Fan, L., +, LED Sept. 2021 1390-1393
Electron mobility

A Comprehensive Benchmarking Method for the Net Combination of 
Mobility Enhancement and Density-of-States Bottleneck. Yun, S., +, LED 
June 2021 804-807

Coplanar High Mobility and Interplanar Van Der Waals Heterojunction in 
Layered Two-Dimensional Bi2O2Se Nanosheets. Cai, Q., +, LED June 
2021 871-874

Electron Mobility Enhancement in GeSn n-Channel MOSFETs by Tensile 
Strain. Chuang, Y., +, LED Jan. 2021 10-13

Improved Channel Electron Mobility Through Electric Field Reduction in 
GaN Quantum-Well Double-Heterostructures. Yaita, J., +, LED Nov. 2021 
1592-1595

Electron spin polarization
Giant Piezoelectricity of Janus M2SeX (M = Ge, Sn; X = S, Te) Monolayers. 

Qiu, J., +, LED April 2021 561-564
Electron traps

A Physics-Based Approach to Model Hot-Electron Trapping Kinetics in 
p-GaN HEMTs. Modolo, N., +, LED May 2021 673-676

Behavioral Contrast of Electron and Hole Transport in High-Resolution Dia-
mond Detectors: A Biparametric Correlation Study. Chaudhuri, S.K., +, 
LED Feb. 2021 200-203

Conformal Passivation of Multi-Channel GaN Power Transistors for 
Reduced Current Collapse. Nela, L., +, LED Jan. 2021 86-89

Effects of Back Interface on Performance of Dual-Gate InGaZnO Thin-Film 
Transistor With an Unisolated Top Gate Structure. Zhang, C., +, LED Aug. 
2021 1176-1179

Er-Doped ZnO, CuO and Pentacene Based Broadband Photodetector With 
High External Quantum Efficiency. Srivastava, A., +, LED Dec. 2021 
1802-1805

Hot-Electron-Induced Punch-Through (HEIP) Effect in p-MOSFET 
Enhanced by Mechanical Stress. Lee, K., +, LED Oct. 2021 1424-1427

Impact of AC Stress in Low Temperature Polycrystalline Silicon Thin Film 
Transistors Produced With Different Excimer Laser Annealing Energies. 
Zheng, Y., +, LED June 2021 847-850

Improving Low-Frequency Noise in 14-nm FinFET by Optimized High-k/
Metal Gate Thermal Processing. Zhu, H., +, LED Aug. 2021 1112-1115

Program/Erase Scheme for Suppressing Interface Trap Generation in HfO2-
Based Ferroelectric Field Effect Transistor. Min, J., +, LED Sept. 2021 
1280-1283

Transient Measurement of GaN HEMT Drift Region Potential in the High 
Power State. Hwang, I., +, LED April 2021 557-560

Triple-Level-Cell/Single-Level-Cell Mix-Mode Operation Induced Data 
Retention Degradation in 3-D NAND Flash Memories. Liu, Y., +, LED 
Dec. 2021 1762-1765
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High-Temperature Operation Method for Image Pickup Tube. Neo, Y., +, 

LED Feb. 2021 256-259
Influence of Misalignment on the Behavior of Electron Beam of an 800 GHz 
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2021 1868-1870



1948 IEEE ELECTRON DEVICE LETTERS

+ Check author entry for coauthors

Electron-hole recombination
Ambipolar Photocarrier Doping and Transport in Monolayer WS2 by Form-

ing a Graphene/WS2/Quantum Dots Heterostructure. Cheng, G., +, LED 
March 2021 371-374

Electron-phonon interactions
Impact of Orientation Misalignments on Black Phosphorus Ultrascaled 

Field-Effect Transistors. Klinkert, C., +, LED March 2021 434-437
Electronic density of states

Observation of Divacancy Formation for ZnON Thin-Film Transistors With 
Excessive N Content. Jang, J.T., +, LED July 2021 1006-1009

Observation of Hydrogen-Related Defect in Subgap Density of States and 
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J.T., +, LED May 2021 708-711

Sensing Performance of SO2, SO3 and NO2 Gas Molecules on 2D Pentag-
onal PdSe2: A First-Principle Study. Xia, X., +, LED April 2021 573-576

Uncovering the Anisotropic Electronic Structure of 2D Group VA-VA 
Monolayers for Quantum Transport. Qu, H., +, LED Jan. 2021 66-69
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Using Machine Learning With Autoencoder. Mehta, K., +, LED Feb. 2021 
136-139
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Uncovering the Anisotropic Electronic Structure of 2D Group VA-VA 

Monolayers for Quantum Transport. Qu, H., +, LED Jan. 2021 66-69
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Modulating the Transport Properties of Metal Oxide Nanofibers Transistors 
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fiber Networks by Plasma Treatment. Wang, J., +, LED Feb. 2021 176-179
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Protection Applications. Du, F., +, LED March 2021 391-394
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Drain Side Area-Modulation Effect of Parasitic Schottky Diode on ESD 
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Hong, S., +, LED Oct. 2021 1512-1515

Electrostatics
Field Effect-Controlled Space-Charge Limited Emission Triode With Nan-

ogap Channels. Srisonphan, S., LED Oct. 2021 1540-1543
Proposal of Ferroelectric Based Electrostatic Doping for Nanoscale Devices. 

Zheng, S., +, LED April 2021 605-608
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345-MW/cm2 2608-V NO2 p-Type Doped Diamond MOSFETs With an 
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LED June 2021 903-906

A Comprehensive Benchmarking Method for the Net Combination of 
Mobility Enhancement and Density-of-States Bottleneck. Yun, S., +, LED 
June 2021 804-807

A Near-Infrared Enhanced Silicon Single-Photon Avalanche Diode With a 
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All-Silicon Microdisplay Using Efficient Hot-Carrier Electroluminescence 
in Standard 0.18μm CMOS Technology. Wu, K., +, LED April 2021 541-
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Magnetometers

Resonator-Based Bidirectional Lorentz Force Magnetic Sensor. Alcheikh, 
N., +, LED March 2021 406-409

Manganese
High-Mobility Amorphous InGaZnO Thin-Film Transistors With Nitrogen 

Introduced via Low-Temperature Annealing. Yu, Y., +, LED Oct. 2021 
1480-1483

Manganese compounds
On-Chip High-Power Supply Unit: Micro Supercapacitor With Superb 

Capacitance Density and Fast Charge/Discharge Ability. Xia, F., +, LED 
April 2021 625-628

Mass measurement
Two-Dimensional Pixel-Level Photometric and Colorimetric Mass-Distribu-

tion Measurement of Micro-Displays. Zheng, L., +, LED May 2021 720-
722

Mathematical model
Simulations of Statistical Variability in n-Type FinFET, Nanowire, and 

Nanosheet FETs. Seoane, N., +, LED Oct. 2021 1416-1419
Mathematical models

Origin of the Out-of-Equilibrium Body Potential In Silicon on Insulator 
Devices With Metal Contacts. Alepidis, M., +, LED Dec. 2021 1834-1837

Matrix converters
Implementation of Image Compression by Using High-Precision In-Mem-

ory Computing Scheme Based on NOR Flash Memory. Zhang, D., +, LED 
Nov. 2021 1603-1606

Mean square error methods
Reliable Technology Evaluation of SiGe HBTs and MOSFETs: fMAX Estima-

tion From Measured Data. Saha, B., +, LED Jan. 2021 14-17
Measurement errors

Reliable Technology Evaluation of SiGe HBTs and MOSFETs: fMAX Estima-
tion From Measured Data. Saha, B., +, LED Jan. 2021 14-17

Medical computing
Photonic Synaptic Transistor Based on P-Type Organic Semiconductor 

Blending With N-Type Organic Semiconductor. Lan, S., +, LED Aug. 2021 
1180-1183

Melting
High On-State Current in Chemical Vapor Deposited Monolayer MoS2 

nFETs With Sn Ohmic Contacts. Chou, A., +, LED Feb. 2021 272-275
Membranes

Dual-Frequency Piezoelectric Micromachined Ultrasonic Transducers via 
Beam-Membrane Coupled Structure. Chen, X., +, LED June 2021 919-922

High-Performance Solution-Processed La2Ti2O7 Sensing Film for a Capac-
itive Electrolyte–Insulator–Semiconductor pH Sensor. Garu, P., +, LED 
March 2021 414-417

SnOX-Based μ W-Power Dual-Gate Ion-Sensitive Thin-Film Transistors 
With Linear Dependence of pH Values on Drain Current. Yuan, Y., +, LED 
Jan. 2021 54-57

Memory architecture
Dual Buffer Layers for Developing Electrochemical Metallization Memory 

With Low Current and High Endurance. Tian, Q., +, LED March 2021 
308-311

Four-Bits-Per-Memory One-Transistor-and-Eight-Resistive-Random-Ac-
cess-Memory (1T8R) Array. Hsieh, E.R., +, LED March 2021 335-338

Technological Design of 3D NAND-Based Compute-in-Memory Archi-
tecture for GB-Scale Deep Neural Network. Shim, W., +, LED Feb. 2021 
160-163

Memristors
A New Perspective Towards the Understanding of the Frequency-Dependent 

Behavior of Memristive Devices. Maestro-Izquierdo, M., +, LED April 
2021 565-568

A Physically Transient Self-Rectifying and Analogue Switching Memristor 
Synapse. Lv, J., +, LED Nov. 2021 1599-1602

Amorphous ZrO2 Tunnel Junction Memristor With a Tunneling Electroresis-
tance Ratio Above 400. Liu, F., +, LED May 2021 696-699

Dual Buffer Layers for Developing Electrochemical Metallization Memory 
With Low Current and High Endurance. Tian, Q., +, LED March 2021 
308-311

Egg-White-Based Polymer Memristors With Competing Electronic-Ionic 
Effect and Timescale-Dependent Current Modulation. Tan, M., +, LED 
Feb. 2021 228-231

Global-Gate Controlled One-Transistor One-Digital-Memristor Structure 
for Low-Bit Neural Network. Huang, M., +, LED Jan. 2021 106-109

Interface Engineering for 3-Bit per Cell Multilevel Resistive Switching in 
AlN Based Memristor. Mohanty, S.K., +, LED Dec. 2021 1770-1773

Low-Cost, Printed Memristor Using Indigo and a Dispersion of Colloidal 
Graphite Deposited by Spray Coating. Nascimento, M.R., +, LED Oct. 
2021 1468-1471

Photonic Synaptic Transistor Based on P-Type Organic Semiconductor 
Blending With N-Type Organic Semiconductor. Lan, S., +, LED Aug. 2021 
1180-1183

Quantum-Dots Optimized Electrode for High-Stability Transient Memristor. 
Chang, K., +, LED June 2021 824-827

Two Memristors-Based XOR Logic Demonstrated With Encryption/Decryp-
tion. Song, Y., +, LED Sept. 2021 1398-1401

Two-Dimensional (C6H5C2H4NH3)2PbI4 Perovskite Single Crystal Resistive 
Switching Memory Devices. Di, J., +, LED March 2021 327-330

V2C-Based Memristor for Applications of Low Power Electronic Synapse. 
He, N., +, LED March 2021 319-322

Mesoporous materials
On-Chip High-Power Supply Unit: Micro Supercapacitor With Superb 

Capacitance Density and Fast Charge/Discharge Ability. Xia, F., +, LED 
April 2021 625-628

Metal-insulator transition
Tunable Stochastic Oscillator Based on Hybrid VO2/TaOx Device for Com-

pressed Sensing. Bao, L., +, LED Jan. 2021 102-105
Metal-semiconductor-metal structures

CuO Single-Nanowire-Based White-Light Photodetector. Raveesh, S., +, 
LED July 2021 1021-1024

Metallic thin films
Resistive Switching Behavior of Titanium Oxynitride Fabricated Using a 

Thermal Nitridation Process. Hsu, C., +, LED July 2021 990-993
Metals

Difference Between Atomic Layer Deposition TiAl and Physical Vapor 
Deposition TiAl in Threshold Voltage Tuning for Metal Gated NMOS-
FETs. Li, Z., +, LED Dec. 2021 1830-1833

High-Interface-Quality Hf-Based Gate Stacks on Si0.5Ge0.5 Through Alumi-
num Capping. Lee, M., +, LED Dec. 2021 1723-1726

Origin of the Out-of-Equilibrium Body Potential In Silicon on Insulator 
Devices With Metal Contacts. Alepidis, M., +, LED Dec. 2021 1834-1837

Tightly Stacked 3D Diamond-Shaped Ge Nanowire Gate-All-Around FETs 
With Superior nFET and pFET Performance. Lin, Y., +, LED Dec. 2021 
1727-1730

Unanticipated Polarity Shift in Edge-Contacted Tungsten-Based 2D Tran-
sition Metal Dichalcogenide Transistors. Abuzaid, H., +, LED Oct. 2021 
1563-1566
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Micro-optics
606-nm InGaN Amber Micro-Light-Emitting Diodes With an On-Wafer 

External Quantum Efficiency of 0.56%. Zhuang, Z., +, LED July 2021 
1029-1032

Micro Humidity Sensor Based on a GaN Chip With Silica Opal. Luo, Y., +, 
LED May 2021 743-746

Two-Dimensional Pixel-Level Photometric and Colorimetric Mass-Distribu-
tion Measurement of Micro-Displays. Zheng, L., +, LED May 2021 720-
722

Microassembling
Micro Humidity Sensor Based on a GaN Chip With Silica Opal. Luo, Y., +, 

LED May 2021 743-746
Microcavities

InGaN Resonant Microcavity With n+-Porous-GaN/p+-GaN Tunneling Junc-
tion. Lin, C., +, LED Nov. 2021 1631-1633

Microchannels
Impact of Embedded Liquid Cooling on the Electrical Characteristics of 

GaN-on-Si Power Transistors. Nela, L., +, LED Nov. 2021 1642-1645
Microdisplays

All-Silicon Microdisplay Using Efficient Hot-Carrier Electroluminescence 
in Standard 0.18μm CMOS Technology. Wu, K., +, LED April 2021 541-
544

Development of Metal Bonding for Passive Matrix Micro-LED Display 
Applications. Horng, R., +, LED July 2021 1017-1020

Two-Dimensional Pixel-Level Photometric and Colorimetric Mass-Distribu-
tion Measurement of Micro-Displays. Zheng, L., +, LED May 2021 720-
722

Microelectrodes
Controlled Electrodeposition of Graphene Oxide Doped Conductive Poly-

mer on Microelectrodes for Low-Noise Optogenetics. Wang, M., +, LED 
March 2021 418-421

Microfabrication
Micro Humidity Sensor Based on a GaN Chip With Silica Opal. Luo, Y., +, 

LED May 2021 743-746
Non-Volatile Multiport DC–30 GHz Monolithically Integrated Phase-

Change Transfer Switches. Singh, T., +, LED June 2021 867-870
Microfluidics

An Enhanced Tilted-Angle Acoustofluidic Chip for Cancer Cell Manipula-
tion. Wu, F., +, LED April 2021 577-580

Micromachining
Dual-Frequency Piezoelectric Micromachined Ultrasonic Transducers via 

Beam-Membrane Coupled Structure. Chen, X., +, LED June 2021 919-922
Micromagnetics

3D Ferrimagnetic Device for Multi-Bit Storage and Efficient In-Memory 
Computing. Zhang, Z., +, LED Feb. 2021 152-155

Ultrafast and Energy-Efficient Ferrimagnetic XNOR Logic Gates for Binary 
Neural Networks. Wang, G., +, LED April 2021 621-624

Micromechanical devices
A High-Performance 9.5% Scandium-Doped Aluminum Nitride Piezoelec-

tric MEMS Hydrophone With Honeycomb Structure. Jia, L., +, LED Dec. 
2021 1845-1848

VHF and UHF Lithium Niobate MEMS Resonators Exceeding 30 dB of 
Passive Gain. Colombo, L., +, LED Dec. 2021 1853-1856

Micromechanical resonators
A Low Impedance CMOS-MEMS Capacitive Resonator Based on Metal-In-

sulator-Metal (MIM) Capacitor Structure. Chen, H., +, LED July 2021 
1045-1048

A Rate-Integrating Honeycomb Disk Resonator Gyroscope With 0.038°/h 
Bias Instability and °7000°/s Measurement Range. Zhang, Y., +, LED April 
2021 581-584

A Temperature-Stable and Low Impedance Piezoelectric MEMS Resonator 
for Drop-in Replacement of Quartz Crystals. Chen, W., +, LED Sept. 2021 
1382-1385

Resonator-Based Bidirectional Lorentz Force Magnetic Sensor. Alcheikh, 
N., +, LED March 2021 406-409

Microprocessors
A Sub-1 V, Electrolyte-Gated Vertical Field Effect Transistor Based on ZnO/

AgNW Schottky Contact. Nogueira, G.L., +, LED Dec. 2021 1790-1793

Triple-Level-Cell/Single-Level-Cell Mix-Mode Operation Induced Data 
Retention Degradation in 3-D NAND Flash Memories. Liu, Y., +, LED 
Dec. 2021 1762-1765

Microrelays
Body-Biased Multiple-Gate Micro-Electro-Mechanical Relays. Ye, Z.A., +, 

LED March 2021 402-405
Microsensors

A C-Band MEMS Frequency Discriminator With High Sensitivity and Lin-
earity. Zhang, S., +, LED March 2021 410-413

A Rate-Integrating Honeycomb Disk Resonator Gyroscope With 0.038°/h 
Bias Instability and °7000°/s Measurement Range. Zhang, Y., +, LED April 
2021 581-584

High Resolution and Fast Response of Humidity Sensor Based on AlN Can-
tilever With Two Groups of Segmented Electrodes. Li, D., +, LED June 
2021 923-926

Micro Humidity Sensor Based on a GaN Chip With Silica Opal. Luo, Y., +, 
LED May 2021 743-746

Performance Enhanced Humidity Sensor by In-Situ Integration of Nanofor-
ests. Chen, G., +, LED April 2021 585-588

Resonator-Based Bidirectional Lorentz Force Magnetic Sensor. Alcheikh, 
N., +, LED March 2021 406-409

Microstrip lines
Millimeter-Wave Dual-Band Bandpass Filter With Large Bandwidth Ratio 

Using GaAs-Based Integrated Passive Device Technology. Shen, G., +, 
LED April 2021 493-496

Microstructure
Mould-Free Skin-Inspired Robust and Sensitive Flexible Pressure Sensors 

With Hierarchical Microstructures. Ma, C., +, LED Oct. 2021 1536-1539
Microswitches

A Novel Inertial Microswitch With Dynamic Acceleration Band-Pass Char-
acteristics. Zhu, H., +, LED July 2021 1049-1052

Non-Volatile Multiport DC–30 GHz Monolithically Integrated Phase-
Change Transfer Switches. Singh, T., +, LED June 2021 867-870

Microwave circuits
Cold-Test of Transverse Input-Output Microwave Circuit Components for 

a High-Power W-Band Gyro-TWT. Bogdashov, A.A., +, LED Jan. 2021 
98-101

Microwave detectors
A C-Band MEMS Frequency Discriminator With High Sensitivity and Lin-

earity. Zhang, S., +, LED March 2021 410-413
Microwave field effect transistors

Bendable Microwave AlGaN/GaN High-Electron-Mobility Transistor With 
Output Power Density of 2.65 W/mm. Wang, Y., +, LED May 2021 677-
680

Field Effect Transistors and Low Noise Amplifier MMICs of Monolayer 
Graphene. Yu, C., +, LED Feb. 2021 268-271

SrSnO3 Metal-Semiconductor Field-Effect Transistor With GHz Operation. 
Wen, J., +, LED Jan. 2021 74-77

Microwave filters
Wideband Bandpass Filter for 5G Millimeter- Wave Application in 45-nm 

CMOS Silicon-on-Insulator. Gao, L., +, LED Aug. 2021 1244-1247
Microwave generation

Production of Multi-Gigawatt Sub-Nanosecond Microwave Pulses by the 
Method of Chirped-Pulse-Amplification. Yurovskiy, L.A., +, LED March 
2021 426-429

Stable Operation of a Repetitively Pulsed X-Band Relativistic Backward 
Wave Oscillator. Rostov, V.V., +, LED June 2021 935-938

Microwave integrated circuits
Non-Volatile Multiport DC–30 GHz Monolithically Integrated Phase-

Change Transfer Switches. Singh, T., +, LED June 2021 867-870
Non-Volatile Wideband Frequency Tuning of a Ring-Oscillator by Charge 

Trapping in High-k Gate Dielectric in 22nm CMOS. Nouri, S., +, LED 
Jan. 2021 110-113

Microwave materials processing
Drain Current Density Over 1.1 A/mm in 2D Hole Gas Diamond MOSFETs 

With Regrown p++-Diamond Ohmic Contacts. Imanishi, S., +, LED Feb. 
2021 204-207
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Microwave metamaterials
A Broad Bandwidth Metamaterial Pillbox Window for W-Band Travel-

ing-Wave Tubes. Bai, N., +, LED Aug. 2021 1228-1231
Broadband and High Power Meta-Surface Dielectric Window for W-Band 

Gyrotron Traveling Wave Tubes. Wang, Y., +, LED Sept. 2021 1386-1389
Microwave oscillators

A Coaxial High Power Output Cavity Operating in Hybrid TM01-TM02 
Modes for Repetitive Operation. Ju, J., +, LED Oct. 2021 1551-1554

Non-Volatile Wideband Frequency Tuning of a Ring-Oscillator by Charge 
Trapping in High-k Gate Dielectric in 22nm CMOS. Nouri, S., +, LED 
Jan. 2021 110-113

Stable Operation of a Repetitively Pulsed X-Band Relativistic Backward 
Wave Oscillator. Rostov, V.V., +, LED June 2021 935-938

Microwave resonators
Experimental Demonstration of Gyrotron Frequency Stabilization by Reso-

nant Reflection. Fokin, A.P., +, LED July 2021 1077-1080
Microwave switches
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Single-Pole Double-Throw X-Band Switches. Ju, I., +, LED April 2021 
465-468

Non-Volatile Multiport DC–30 GHz Monolithically Integrated Phase-
Change Transfer Switches. Singh, T., +, LED June 2021 867-870

Microwave theory and techniques
Generation of Short Microwave Pulses by Compression of Chirped Sig-

nals Obtained by Raman Backscattering on Electron Beam With Variable 
Energy. Yurovskiy, L.A., +, LED Oct. 2021 1548-1550

Microwave tubes
Demonstration of a Pulsed G-Band 50-W Traveling Wave Tube. Bian, X., +, 

LED Feb. 2021 248-251
Millimeter wave amplifiers

Power Scaling of Graded-Channel GaN HEMTs With Mini-Field-Plate 
T-gate and 156 GHz fT. Moon, J., +, LED June 2021 796-799

Millimeter wave communication
Wideband Bandpass Filter for 5G Millimeter- Wave Application in 45-nm 

CMOS Silicon-on-Insulator. Gao, L., +, LED Aug. 2021 1244-1247
Millimeter wave devices

GaN-Based Frequency Doubler With Pulsed Output Power Over 1 W at 216 
GHz. Song, X., +, LED Dec. 2021 1739-1742

Millimeter wave field effect transistors
Power Scaling of Graded-Channel GaN HEMTs With Mini-Field-Plate 

T-gate and 156 GHz fT. Moon, J., +, LED June 2021 796-799
Reliable Technology Evaluation of SiGe HBTs and MOSFETs: fMAX Estima-

tion From Measured Data. Saha, B., +, LED Jan. 2021 14-17
Millimeter wave filters

60-GHz Compact Dual-Mode On-Chip Bandpass Filter Using GaAs Tech-
nology. Xu, K., +, LED Aug. 2021 1120-1123

Millimeter-Wave Dual-Band Bandpass Filter With Large Bandwidth Ratio 
Using GaAs-Based Integrated Passive Device Technology. Shen, G., +, 
LED April 2021 493-496

On-Chip Millimeter-Wave Integrated Absorptive Bandstop Filter in (Bi)-
CMOS Technology. Ge, Z., +, LED Jan. 2021 114-117

Millimeter wave oscillators
High-Power Tunable Source of Chaotic Radiation Based on a Ka-Band Heli-

cal Gyro-BWO. Rozental, R.M., +, LED Sept. 2021 1394-1397
Tractable Resonant Circuit With Two Nonuniform Beams for a High-Power 

0.22-THz Extended Interaction Oscillator. Bi, L., +, LED June 2021 931-
934

Millimeter wave technology
High-Efficiency Phase-Locking of Millimeter-Wave Magnetron for High-

Power Array Applications. Song, M., +, LED Nov. 2021 1658-1661
Millimeter wave tubes

Broadband and High Power Meta-Surface Dielectric Window for W-Band 
Gyrotron Traveling Wave Tubes. Wang, Y., +, LED Sept. 2021 1386-1389

Cold-Test of Transverse Input-Output Microwave Circuit Components for 
a High-Power W-Band Gyro-TWT. Bogdashov, A.A., +, LED Jan. 2021 
98-101

Continuous Wave Operation of a Ka-Band Broadband High-Power Sheet 
Beam Traveling-Wave Tube. Wang, J., +, LED July 2021 1069-1072

Demonstration of a Pulsed G-Band 50-W Traveling Wave Tube. Bian, X., +, 
LED Feb. 2021 248-251

Tractable Resonant Circuit With Two Nonuniform Beams for a High-Power 
0.22-THz Extended Interaction Oscillator. Bi, L., +, LED June 2021 931-
934

MIM devices
A Low Impedance CMOS-MEMS Capacitive Resonator Based on Metal-In-

sulator-Metal (MIM) Capacitor Structure. Chen, H., +, LED July 2021 
1045-1048

Demonstration of Highly Robust 5 nm Hf0.5Zr0.5O2 Ultra-Thin Ferroelec-
tric Capacitor by Improving Interface Quality. Liang, Y., +, LED Sept. 2021 
1299-1302

Extraction of Defects Properties in Dielectric Materials From I-V Curve 
Hysteresis. La Torraca, P., +, LED Feb. 2021 220-223

MIM structures
Extraction of Defects Properties in Dielectric Materials From I-V Curve 

Hysteresis. La Torraca, P., +, LED Feb. 2021 220-223
Minority carriers

Small-Area Perovskite Photodiodes With High Detectivity and Stability. 
Zhang, Y., +, LED Aug. 2021 1200-1203

MIS devices
A Switched Tunable Inductor Based on Magnetic Flux Linkage Modifica-

tion. Chen, Y., +, LED Jan. 2021 6-9
Current Transport Mechanism of High-Performance Novel GaN MIS Diode. 

Zhang, T., +, LED March 2021 304-307
E-Mode GaN MIS-HEMT Using Ferroelectric Charge Trap Gate Stack With 

Low Dynamic On-Resistance and High Vth Stability by Field Plate Engi-
neering. Wu, J., +, LED Sept. 2021 1268-1271

GaN MIS-HEMTs With Surface Reinforcement for Suppressed Hot-Elec-
tron-Induced Degradation. Yang, S., +, LED April 2021 489-492

Towards Understanding the Interaction Between Hydrogen Poisoning and 
Bias Stress in AlGaN/GaN MIS-HEMTs With SiNx Gate Dielectric. Gao, 
R., +, LED Feb. 2021 212-215

MIS structures
Extraction of Defects Properties in Dielectric Materials From I-V Curve 

Hysteresis. La Torraca, P., +, LED Feb. 2021 220-223
P-GaN Tri-Gate MOS Structure for Normally-Off GaN Power Transistors. 

Zhu, M., +, LED Jan. 2021 82-85
Resistive Switching Behavior of Titanium Oxynitride Fabricated Using a 

Thermal Nitridation Process. Hsu, C., +, LED July 2021 990-993
Mixed analog digital integrated circuits

Non-Volatile Wideband Frequency Tuning of a Ring-Oscillator by Charge 
Trapping in High-k Gate Dielectric in 22nm CMOS. Nouri, S., +, LED 
Jan. 2021 110-113

MMIC
A C-Band MEMS Frequency Discriminator With High Sensitivity and Lin-

earity. Zhang, S., +, LED March 2021 410-413
MMIC amplifiers

Field Effect Transistors and Low Noise Amplifier MMICs of Monolayer 
Graphene. Yu, C., +, LED Feb. 2021 268-271

MOCVD
Multi-kV Class b-Ga2O3 MESFETs With a Lateral Figure of Merit Up to 355 

MW/cm2. Bhattacharyya, A., +, LED Sept. 2021 1272-1275
Mode matching

A Semi-Analytic Numerical Algorithm of Diamond Pillbox Windows for 
Terahertz Vacuum Electron Device Applications. Xu, D., +, LED Feb. 
2021 252-255

MODFETs
7.05 W/mm Power Density Millimeter-Wave GaN MIS-HEMT With Plasma 

Enhanced Atomic Layer Deposition SiN Dielectric Layer. Zhang, S., +, 
LED Oct. 2021 1436-1439

VT Shift and Recovery Mechanisms of p-GaN Gate HEMTs Under DC/AC 
Gate Stress Investigated by Fast Sweeping Characterization. Wang, R., +, 
LED Oct. 2021 1508-1511

Enhancement Mode b-(AlxGa1-x)2O3/Ga2O3 Heterostructure FET (HFET) 
With High Transconductance and Cutoff Frequency. Vaidya, A., +, LED 
Oct. 2021 1444-1447
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Performance Enhancement of Silicon-Based Sub-Terahertz Detector by 
Highly Localized Plasmonic Wave in Nano-Ring FET. Jang, E., +, LED 
Dec. 2021 1719-1722

Modulation
Drain Side Area-Modulation Effect of Parasitic Schottky Diode on ESD 

Reliability for High Voltage P-Channel Lateral-Diffused MOSFETs. 
Hong, S., +, LED Oct. 2021 1512-1515

Enhanced Modulation Bandwidth of a Magnetic Tunnel Junction-Based 
Spin Torque Nano-Oscillator Under Strong Current Modulation. Sharma, 
R., +, LED Dec. 2021 1886-1889

SnOX-Based μ W-Power Dual-Gate Ion-Sensitive Thin-Film Transistors 
With Linear Dependence of pH Values on Drain Current. Yuan, Y., +, LED 
Jan. 2021 54-57

Molecular dynamics method
Atomistic Simulation Study of Impacts of Surface Carrier Scatterings on 

Carrier Transport in Pt Nanosheets. Tanaka, T., +, LED July 2021 1057-
1060

Molybdenum compounds
High Current Nb-Doped P-Channel MoS2 Field-Effect Transistor Using Pt 

Contact. Ma, Z., +, LED March 2021 343-346
High On-State Current in Chemical Vapor Deposited Monolayer MoS2 

nFETs With Sn Ohmic Contacts. Chou, A., +, LED Feb. 2021 272-275
Non-Linear Output-Conductance Function for Robust Analysis of Two-Di-

mensional Transistors. Li, G., +, LED Jan. 2021 94-97
Quantum-Dots Optimized Electrode for High-Stability Transient Memristor. 

Chang, K., +, LED June 2021 824-827
Room Temperature Acetone-Sensing Properties of Ru-Doped MoSe2 Nano-

flowers: Experimental and Density Functional Theory Study. Yu, S., +, 
LED May 2021 739-742

Monitoring
A Flexible Pressure Sensor Based on Bimaterial Conductivity-Conversion 

Mechanism. Lin, X., +, LED Dec. 2021 1857-1860
Monolayers

Ambipolar Photocarrier Doping and Transport in Monolayer WS2 by Form-
ing a Graphene/WS2/Quantum Dots Heterostructure. Cheng, G., +, LED 
March 2021 371-374

Dual Buffer Layers for Developing Electrochemical Metallization Memory 
With Low Current and High Endurance. Tian, Q., +, LED March 2021 
308-311

Enhanced Light Trapping in Conformal CuO/Si Microholes Array Hetero-
junction for Self-Powered Broadband Photodetection. Zhang, C., +, LED 
June 2021 883-886

Field Effect Transistors and Low Noise Amplifier MMICs of Monolayer 
Graphene. Yu, C., +, LED Feb. 2021 268-271

Giant Piezoelectricity of Janus M2SeX (M = Ge, Sn; X = S, Te) Monolayers. 
Qiu, J., +, LED April 2021 561-564

High On-State Current in Chemical Vapor Deposited Monolayer MoS2 
nFETs With Sn Ohmic Contacts. Chou, A., +, LED Feb. 2021 272-275

Improving High-Temperature Energy Storage Performance of Silicon-Inte-
grated Oxide Film Capacitors via Inserting a Graphene Buffer Layer. Jin, 
J., +, LED Aug. 2021 1216-1219

Sensing Performance of SO2, SO3 and NO2 Gas Molecules on 2D Pentag-
onal PdSe2: A First-Principle Study. Xia, X., +, LED April 2021 573-576

Uncovering the Anisotropic Electronic Structure of 2D Group VA-VA 
Monolayers for Quantum Transport. Qu, H., +, LED Jan. 2021 66-69

Monolithic integrated circuits
Back-End-of-Line Compatible Fully Depleted CMOS Inverters Employing 

Ge p-FETs and α-InGaZnO n-FETs. Kang, Y., +, LED Oct. 2021 1488-
1491

Monte Carlo methods
Cryogenic HfOx-Based Resistive Memory With a Thermal Enhancement 

Capping Layer. Hao, Z., +, LED Sept. 2021 1276-1279
MOS capacitors

Interface Optimization and Modulation of Leakage Current Conduction 
Mechanism of Yb2O3/GaSb MOS Capacitors With (NH4)2S Solutions Pas-
sivation. Hao, L., +, LED Feb. 2021 140-143

Origin of the Out-of-Equilibrium Body Potential In Silicon on Insulator 
Devices With Metal Contacts. Alepidis, M., +, LED Dec. 2021 1834-1837

MOSFET
345-MW/cm2 2608-V NO2 p-Type Doped Diamond MOSFETs With an 

Al2O3 Passivation Overlayer on Heteroepitaxial Diamond. Saha, N.C., +, 
LED June 2021 903-906

A Novel Method to Reduce Specific Contact Resistivity of TiSix/n+-Si Con-
tacts by Employing an In-Situ Steam Generation Oxidation Prior to Ti Sil-
icidation. Zhang, D., +, LED July 2021 958-961

A Novel SiC MOSFET With Embedded Auto-Adjust JFET With Improved 
Short Circuit Performance. Li, X., +, LED Dec. 2021 1751-1754

A Novel Trench-Based Triple Gate Transistor With Enhanced Driving Capa-
bility. Gay, R., +, LED June 2021 832-834

An Embedded Three-Bit-Per-Cell Two-Transistors and One-Ferroelec-
tric-Capacitance Nonvolatile Memory. Hsieh, E.R., +, LED Oct. 2021 
1460-1463

Coplanar High Mobility and Interplanar Van Der Waals Heterojunction in 
Layered Two-Dimensional Bi2O2Se Nanosheets. Cai, Q., +, LED June 
2021 871-874

Difference Between Atomic Layer Deposition TiAl and Physical Vapor 
Deposition TiAl in Threshold Voltage Tuning for Metal Gated NMOS-
FETs. Li, Z., +, LED Dec. 2021 1830-1833

Drain Current Density Over 1.1 A/mm in 2D Hole Gas Diamond MOSFETs 
With Regrown p++-Diamond Ohmic Contacts. Imanishi, S., +, LED Feb. 
2021 204-207

Effects of p-GaN Body Doping Concentration on the ON-State Performance 
of Vertical GaN Trench MOSFETs. Zhu, R., +, LED July 2021 970-973

Electro-Thermal Investigation of GaN Vertical Trench MOSFETs. Chatter-
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High-Detectivity b-Ga2O3 Microflake Solar-Blind Phototransistor for Weak 
Light Detection. Yu, S., +, LED March 2021 383-386

Optical microscopy
Resistive Random Access Memory Filament Visualization and Characteri-

zation Using Photon Emission Microscopy. Stellari, F., +, LED June 2021 
828-831

Optical modulation
Energy Efficiency Analysis of Light-Emitting Diodes With High Modulation 

Bandwidth. Song, P., +, LED July 2021 1025-1028
Optical multilayers

Multilayered PdTe2/GaN Heterostructures for Visible-Blind Deep-Ultravio-
let Photodetection. Liang, Y., +, LED Aug. 2021 1192-1195
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An Image Memory Logic Unit Inspired by Human Retina. Du, W., +, LED 

Dec. 2021 1810-1813
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AlGaN-Based Deep Ultraviolet Vertical-Cavity Surface-Emitting Laser. 
Zheng, Z., +, LED March 2021 375-378

Optical receivers
High Responsivity Ge Phototransistor in Commercial CMOS Si-Photonics 

Platform for Monolithic Optoelectronic Receivers. Frounchi, M., +, LED 
Feb. 2021 196-199

Optical resonators
Experimental Demonstration of Gyrotron Frequency Stabilization by Reso-

nant Reflection. Fokin, A.P., +, LED July 2021 1077-1080
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A Chip-Scale GaN-Based Optical Pressure Sensor With Microdome-Pat-
terned Polydimethylsiloxane (PDMS). An, X., +, LED Oct. 2021 1532-
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An Image Memory Logic Unit Inspired by Human Retina. Du, W., +, LED 
Dec. 2021 1810-1813
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2021 236-239

Micro Humidity Sensor Based on a GaN Chip With Silica Opal. Luo, Y., +, 
LED May 2021 743-746

Optical surface waves
Er-Doped ZnO, CuO and Pentacene Based Broadband Photodetector With 

High External Quantum Efficiency. Srivastava, A., +, LED Dec. 2021 
1802-1805
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Two-Dimensional Pixel-Level Photometric and Colorimetric Mass-Distribu-

tion Measurement of Micro-Displays. Zheng, L., +, LED May 2021 720-
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Optical waveguides
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Palladium compounds
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+, LED Aug. 2021 1128-1131

Impact of Post-Metal Annealing With Deuterium or Nitrogen for Curing a 
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Mechanism of Yb2O3/GaSb MOS Capacitors With (NH4)2S Solutions Pas-
sivation. Hao, L., +, LED Feb. 2021 140-143
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tive Array-Based Hardware Neural Networks. Choi, W., +, LED May 2021 
763-766

Pentacene
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Enhanced by Mechanical Stress. Lee, K., +, LED Oct. 2021 1424-1427

Impact of Embedded Liquid Cooling on the Electrical Characteristics of 
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Improving High-Temperature Energy Storage Performance of Silicon-Inte-
grated Oxide Film Capacitors via Inserting a Graphene Buffer Layer. Jin, 
J., +, LED Aug. 2021 1216-1219

PH
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Phased arrays
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GaN Quantum-Well Double-Heterostructures. Yaita, J., +, LED Nov. 2021 
1592-1595

Phosphors
Blue Molecular Emitter-Free and Doping-Free White Organic Light-Emit-

ting Diodes With High Color Rendering. Liu, B., +, LED March 2021 387-
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Highly Efficient Liquid-Quantum Dot/Melamine- Modified Urea-Formalde-
hyde Microcapsules for White Light-Emitting Diodes. Wang, H., +, LED 
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Non-Linear Output-Conductance Function for Robust Analysis of Two-Di-
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A Chip-Scale GaN-Based Optical Pressure Sensor With Microdome-Pat-
terned Polydimethylsiloxane (PDMS). An, X., +, LED Oct. 2021 1532-
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CuO Single-Nanowire-Based White-Light Photodetector. Raveesh, S., +, 
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Flexible Broadband Photodetectors Enabled by MXene/PbS Quantum Dots 
Hybrid Structure. Sun, Y., +, LED Dec. 2021 1814-1817

High Performance b-Ga2O3 Solar-Blind Metal–Oxide–Semiconductor 
Field-Effect Phototransistor With Hafnium Oxide Gate Dielectric Process. 
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InGaN/GaN Visible-Light Heterojunction Phototransistor Featuring High 
Responsivity, High Speed, and Bias-Controlled Wavelength-Selectivity. 
Lv, Z., +, LED Sept. 2021 1362-1365

Short-Wave Near-Infrared Polarization Sensitive Photodetector Based on 
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A Near-Infrared Enhanced Silicon Single-Photon Avalanche Diode With a 
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Output Power Density of 2.65 W/mm. Wang, Y., +, LED May 2021 677-
680

UHF integrated circuits
Non-Volatile Multiport DC–30 GHz Monolithically Integrated Phase-

Change Transfer Switches. Singh, T., +, LED June 2021 867-870
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Enhanced Electrical Characteristics of Ge nMOSFET by Supercritical Fluid 
CO2 Treatment With H2O2Cosolvent. Ruan, D., +, LED May 2021 645-648

High-Performance Oxide TFTs With Co-Sputtered Indium Tin Oxide and 
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Yu, E., +, LED Nov. 2021 1670-1673
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Estimation of Short Circuit Capability of GaN HEMTs Using Transient 
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Improved Self-Curing Effect in a MOSFET With Gate Biasing. Lee, G., +, 
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Suppression of Statistical Variability in Stacked Nanosheet Using Floating 
Fin Structure. Kim, M., +, LED Nov. 2021 1580-1583

Temperature-Dependent Operation of InGaZnO Ferroelectric Thin-Film 
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Structure. Sun, C., +, LED Dec. 2021 1786-1789

VHF and UHF Lithium Niobate MEMS Resonators Exceeding 30 dB of 
Passive Gain. Colombo, L., +, LED Dec. 2021 1853-1856

W

Wafer bonding
Electrical Analysis for Wafer-Bonded Interfaces of p+GaAs/n+InGaAs and 
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Technological Design of 3D NAND-Based Compute-in-Memory Archi-

tecture for GB-Scale Deep Neural Network. Shim, W., +, LED Feb. 2021 
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Wafer level packaging
The Redistribution Layer-First Embedded Fan-Out Wafer Level Packaging 

for 2-D Ultrasonic Transducer Arrays. Lu, Y., +, LED Sept. 2021 1374-
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Origin of Degradation of Flexible Poly-Si TFTs Under Dynamic Bending 
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LED June 2021 903-906
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Han, S., +, LED March 2021 300-303

Conformal Passivation of Multi-Channel GaN Power Transistors for 
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Effects of Back Interface on Performance of Dual-Gate InGaZnO Thin-Film 
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tron-Induced Degradation. Yang, S., +, LED April 2021 489-492

Gate Current Transport in Enhancement-Mode p-n Junction/AlGaN/GaN 
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High Performance b-Ga2O3 Solar-Blind Metal–Oxide–Semiconductor 
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Reflective N-Type Electrode. Zhang, H., +, LED July 2021 978-981
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Low Thermal Resistance (0.5 K/W) Ga2O3 Schottky Rectifiers With Dou-
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Observation and Characterization of Recoverable Fatigue Process Under 
Low-Electric Field (<1.8MV/cm) in HfZrO Ferroelectric Film. Gong, T., 
+, LED Sept. 2021 1288-1290
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