
 

 
 
 
(IEA), I. E. A. (2016). "World Energy Outlook Report for 2016 (WEO-2016)." 
Abdelrahman, A. S., et al. (2018). "Wide Bandgap Devices in Electric Vehicle Converters: A Performance 

Survey." Canadian Journal of Electrical and Computer Engineering 41(1): 45-54. 
Abou El-Ela, F. and A. Mohamed (2013). "Electron Transport Characteristics of Wurtzite GaN." ISRN 

Condensed Matter Physics 2013. 
AG, I. T. (2008). Application Note “CoolMOSTM 900 V” V1.3. 
Ambacher, O., et al. (2000). "Two Dimensional Electron Gases Induced by Spontaneous and Piezoelectric 

Polarization in Undoped and Doped AlGaN/GaN Heterostructures." Journal of Applied Physics 87(1): 
334-344. 

Ambacher, O., et al. (1999a). "Two-Dimensional Electron Gases Induced by Spontaneous and Piezoelectric 
Polarization Charges in N-and Ga-Face AlGaN/GaN Heterostructures." Journal of Applied Physics 
85(6): 3222-3233. 

Ambacher, O., et al. (1999b). "Two-Dimensional Electron Gases Induced by Spontaneous and Piezoelectric 
Polarization Charges in N- and Ga-Face AlGaN/GaN Heterostructures." Journal of Applied Physics 
85(6): 3222-3233. 

Ancona, M. G. and G. J. Iafrate (1989). "Quantum Correction to the Equation of State of an Electron Gas in 
a Semiconductor." Physical Review B 39(13): 9536-9540. 

Ancona, M. G. and H. F. Tiersten (1987). "Macroscopic Physics of the Silicon Inversion Layer." Phys Rev B 
Condens Matter 35(15): 7959-7965. 

Apanovich, Y., et al. (1995). "Numerical Simulation of Submicrometer Devices Including Coupled Nonlocal 
Transport and Nonisothermal Effects." IEEE Transactions on Electron Devices 42(5): 890-898. 

Arora, N. D., et al. (1982). "Electron and Hole Mobilities in Silicon as a Function of Concentration and 
Temperature." IEEE Transactions on Electron Devices 29(2): 292-295. 

Arulkumaran, S., et al. (2004). "Surface Passivation Effects on AlGaN/GaN High-Electron-Mobility 
Transistors with SiO2, Si3N4, and Silicon Oxynitride." Applied Physics Letters 84(4): 613-615. 

Arulkumaran, S., et al. (1998). "Investigations of SiO2/n-GaN and Si3N4/n-GaN Insulator–Semiconductor 
Interfaces with Low Interface State Density." Applied Physics Letters 73(6): 809-811. 

Bahat-Treidel, E., et al. (2010). "AlGaN/GaN/GaN: C Back-Barrier HFETs with Breakdown Voltage of over 
1 kV and Low Ron X A." IEEE Transactions on Electron Devices 57(11): 3050-3058. 

Bahat-Treidel, E., et al. (2008). "Punchthrough-Voltage Enhancement of AlGaN/GaN HEMTs Using AlGaN 
Double-Heterojunction Confinement." IEEE Transactions on Electron Devices 55(12): 3354-3359. 

Bahl, S. (2015). "A Comprehensive Methodology to Qualify the Reliability of GaN Products." 
Baliga, B. J. (2010). Fundamentals of Power Semiconductor Devices, Springer Science & Business Media. 
Binari, S. C., et al. (2001). "Trapping Effects and Microwave Power Performance in AlGaN/GaN HEMTs." 

IEEE Transactions on Electron Devices 48(3): 465-471. 
Bindra, A. (2018a). "Uncovering the State of Adoption of Wide-Bandgap Power Devices [from the Editor]." 

IEEE Power Electronics Magazine 5(1): 4-6. 
Bindra, A. (2018b). "Wide-Bandgap Power Devices: Adoption Gathers Momentum." IEEE Power Electronics 

Magazine 5(1): 22-27. 
Bisi, D., et al. (2013). "Deep-Level Characterization in GaN HEMTs-Part I: Advantages and Limitations of 

Drain Current Transient Measurements." IEEE Transactions on Electron Devices 60(10): 3166-3175. 
Borga, M., et al. (2018). "Impact of Substrate Resistivity on the Vertical Leakage, Breakdown, and Trapping 

in GaN-on-Si E-Mode HEMTs." IEEE Transactions on Electron Devices. 
Cao, Y. and D. Jena (2007). "High-Mobility Window for Two-Dimensional Electron Gases at Ultrathin AlN¼ 

GaN Heterojunctions." Applied Physics Letters 90(18): 182112. 
Celik, O., et al. (2012). "Determination of the LO Phonon Energy by Using Electronic and Optical Methods 

in AlGaN/GaN." Central European Journal of Physics 10(2): 485-491. 
Charles, M., et al. (2018). "The Characterization and Optimization of GaN Cap Layers and SiN Cap Layers 

on AlGaN/GaN HEMT Structures Grown on 200 mm GaN on Silicon." physica status solidi (b). 
Chen, K. J., et al. (2017). "GaN-on-Si Power Technology: Devices and Applications." IEEE Transactions on 

Electron Devices 64(3): 779-795. 
Chini, A., et al. (2016). "Experimental and Numerical Analysis of Hole Emission Process from Carbon-

Related Traps in GaN Buffer Layers." IEEE Transactions on Electron Devices 63(9): 3473-3478. 



Choi, J., et al. (2015). "13.56 Mhz 1.3 kW Resonant Converter with GaN FET for Wireless Power Transfer". 
Wireless Power Transfer Conference (WPTC), 2015 IEEE, IEEE. 

Chowdhury, U., et al. (2008). "TEM Observation of Crack-and Pit-Shaped Defects in Electrically Degraded 
GaN HEMTs." IEEE Electron Device Letters 29(10): 1098-1100. 

Chung, B. C. and M. Gershenzon (1992). "The Influence of Oxygen on the Electrical and Optical Properties 
of GaN Crystals Grown by Metalorganic Vapor Phase Epitaxy." Journal of Applied Physics 72(2): 651-
659. 

Chung, J. W., et al. (2009). "Gate-Recessed InAlN/GaN HEMTs on SiC Substrate with Al2o3 Passivation." 
IEEE Electron Device Letters 30(9): 904-906. 

Chynoweth, A. (1958). "Ionization Rates for Electrons and Holes in Silicon." Physical Review 109(5): 1537. 
Colmenares, J. (2016). "Extreme Implementations of Wide-Bandgap Semiconductors in Power Electronics " 

Doctoral Thesis. 
Dora, Y., et al. (2006). "High Breakdown Voltage Achieved on AlGaN/GaN HEMTs with Integrated Slant 

Field Plates." IEEE Electron Device Letters 27(9): 713-715. 
Fan, Z., et al. (1996). "Very Low Resistance Multilayer Ohmic Contact to N‐GaN." Applied Physics Letters 

68(12): 1672-1674. 
Fang, T., et al. (2012). "Effect of Optical Phonon Scattering on the Performance of GaN Transistors." IEEE 

Electron Device Letters 33(5): 709-711. 
Faqir, M., et al. (2008). "Investigation of High-Electric-Field Degradation Effects in AlGaN/GaN HEMTs." 

IEEE Transactions on Electron Devices 55(7): 1592-1602. 
Farahmand, M., et al. (2001). "Monte Carlo Simulation of Electron Transport in the III-Nitride Wurtzite 

Phase Materials System: Binaries and Ternaries." IEEE Transactions on Electron Devices 48(3): 535-542. 
Gamand, F., et al. (2012). "A 10-Mhz GaN HEMT DC/DC Boost Converter for Power Amplifier 

Applications." IEEE Transactions on Circuits and Systems II: Express Briefs 59(11): 776-779. 
Green, B. M., et al. (2000). "The Effect of Surface Passivation on the Microwave Characteristics of Undoped 

AlGaN/GaN HEMTs." IEEE Electron Device Letters 21(6): 268-270. 
Gruber, R. (2014). "Comparison of Silicon Versus Gallium Nitride FETs for the Use in Power Inverters for 

Brushless DC Servo Motors." Bodo's power systems(03-14): 62-68. 
Gudino, N., et al. (2016). "Optically Controlled Switch-Mode Current-Source Amplifiers for on-Coil 

Implementation in High-Field Parallel Transmission." Magn Reson Med 76(1): 340-349. 
Hashizume, T. and H. Hasegawa (2004). "Effects of Nitrogen Deficiency on Electronic Properties of AlGaN 

Surfaces Subjected to Thermal and Plasma Processes." Applied surface science 234(1-4): 387-394. 
Hashizume, T. and R. Nakasaki (2002). "Discrete Surface State Related to Nitrogen-Vacancy Defect on 

Plasma-Treated GaN Surfaces." Applied Physics Letters 80(24): 4564-4566. 
Hashizume, T., et al. (2017). "State of the Art on Gate Insulation and Surface Passivation for GaN-Based 

Power HEMTs." Materials Science in Semiconductor Processing. 
Hilt, O., et al. (2011). "Normally-Off High-Voltage p-GaN Gate GaN HFET with Carbon-Doped Buffer". 

Power Semiconductor Devices and ICs (ISPSD), 2011 IEEE 23rd International Symposium on, IEEE. 
Hsu, L. and W. Walukiewicz (1997). "Electron Mobility in Alxga1-Xn/GaN Heterostructures." Physical Review 

B 56(3): 1520. 
Hudgins, J. L., et al. (2003). "An Assessment of Wide Bandgap Semiconductors for Power Devices." IEEE 

Transactions on Power Electronics 18(3): 907-914. 
Ibbetson, J. P., et al. (2000). "Polarization Effects, Surface States, and the Source of Electrons in AlGaN/GaN 

Heterostructure Field Effect Transistors." Applied Physics Letters 77(2): 250-252. 
Ieong, M., et al. (1998). "Comparison of Raised and Schottky Source/Drain Mosfets Using a Novel 

Tunneling Contact Model". Electron Devices Meeting, 1998. IEDM'98. Technical Digest., International, 
IEEE. 

Infineon (2013). "Infineon CoolMOS Ipw60r045cp, Ipw65r045c7 Datasheet.". 
Jacubiec, C. (2016). "Egan Technology Reliability and Physics of Failure Blog #3 Planet Analog.". 
Jo, Y.-W., et al. (2015). "AlGaN/GaN Finfet with Extremely Broad Transconductance by Side-Wall Wet 

Etch." IEEE Electron Device Letters 36(10): 1008-1010. 
Joh, J. and J. A. Del Alamo (2008). "Critical Voltage for Electrical Degradation of GaN High-Electron 

Mobility Transistors." IEEE Electron Device Letters 29(4): 287-289. 
Jones, E. A., et al. (2016). "Review of Commercial GaN Power Devices and GaN-Based Converter Design 

Challenges." IEEE Journal of Emerging and Selected Topics in Power Electronics 4(3): 707-719. 
Joo, D., et al. (2016). "Dead-Time Optimisation for a Phase-Shifted Dc–Dc Full Bridge Converter with GaN 

HEMT." Electronics Letters 52(9): 769-770. 
Joshi, V., et al. (2016). "A Comprehensive Computational Modeling Approach for AlGaN/GaN HEMTs." 

IEEE Transactions on Nanotechnology 15(6): 947-955. 



 

Joshi, V., et al. (2019a). "Part I: Physical Insight into Carbon-Doping-Induced Delayed Avalanche Action in 
GaN Buffer in AlGaN/GaN HEMTs." IEEE Transactions on Electron Devices 66(1): 561-569. 

Joshi, V., et al. (2019b). "Part II: Proposals to Independently Engineer Donor and Acceptor Trap 
Concentrations in GaN Buffer for Ultrahigh Breakdown AlGaN/GaN HEMTs." IEEE Transactions on 
Electron Devices 66(1): 570-577. 

Kaminski, N. and O. Hilt (2014). "SiC and GaN Devices–Wide Bandgap Is Not All the Same." IET Circuits, 
Devices & Systems 8(3): 227-236. 

Kanamura, M., et al. (2010). "Enhancement-Mode GaN Mis-HEMTs with n-GaN/I-AlN/n-GaN Triple Cap 
Layer and High-K Gate Dielectrics." IEEE Electron Device Letters 31(3): 189-191. 

Karmalkar, S. and U. K. Mishra (2001). "Enhancement of Breakdown Voltage in AlGaN/GaN High Electron 
Mobility Transistors Using a Field Plate." IEEE Transactions on Electron Devices 48(8): 1515-1521. 

Keller, S., et al. (2001). "Gallium Nitride Based High Power Heterojunction Field Effect Transistors: Process 
Development and Present Status at UCSB." IEEE Transactions on Electron Devices 48(3): 552-559. 

Klein, P., et al. (2001). "Investigation of Traps Producing Current Collapse in AlGaN/GaN High Electron 
Mobility Transistors." Electronics Letters 37(10): 661-662. 

Knap, W., et al. (2005). "Influence of Dislocation and Ionized Impurity Scattering on the Electron Mobility 
in GaN/AlGaN Heterostructures." Journal of crystal growth 281(1): 194-201. 

Koudymov, A., et al. (2005). "Mechanism of Current Collapse Removal in Field-Plated Nitride HFETs." 
IEEE Electron Device Letters 26(10): 704-706. 

Kuzmík, J. (2001). "Power Electronics on InAlN/(In)GaN: Prospect for a Record Performance." IEEE 
Electron Device Letters 22(11): 510-512. 

Kuzmík, J., et al. (2006). "InAlN/GaN HEMTs: A First Insight into Technological Optimization." IEEE 
Transactions on Electron Devices 53(3): 422-426. 

Kuzuhara, M. and H. Tokuda (2015). "Low-Loss and High-Voltage III-Nitride Transistors for Power 
Switching Applications." IEEE Transactions on Electron Devices 62(2): 405-413. 

Lee, D. S., et al. (2011a). "245-Ghz InAlN/GaN HEMTs with Oxygen Plasma Treatment." IEEE Electron 
Device Letters 32(6): 755-757. 

Lee, D. S., et al. (2011b). "300-Ghz InAlN/GaN HEMTs with InGaN Back Barrier." IEEE Electron Device 
Letters 32(11): 1525-1527. 

Lee, J.-G., et al. (2013). "Low Turn-on Voltage AlGaN/GaN-on-Si Rectifier with Gated Ohmic Anode." IEEE 
Electron Device Letters 34(2): 214-216. 

Lei, Y., et al. (2016). "A 2 kW, Single-Phase, 7-Level, GaN Inverter with an Active Energy Buffer Achieving 
216 W/In3 Power Density and 97.6% Peak Efficiency". Applied Power Electronics Conference and 
Exposition (APEC), 2016 IEEE, IEEE. 

Li, K., et al. (2018). "Characterisation and Modeling of Gallium Nitride Power Semiconductor Devices 
Dynamic on-State Resistance." IEEE Transactions on Power Electronics 33(6): 5262-5273. 

Lidow, A. (2016). "Egan Technology Reliability and Physics of Failure Blog #1 Planet Analog." 
Lidow, A. and D. Reusch (2015). "A New Generation of Power Semiconductor Packaging Paves the Way 

for Higher Efficiency Power Conversion". Integrated Power Packaging (IWIPP), 2015 IEEE International 
Workshop on, IEEE. 

Lidow, A., et al. (2014a). GaN Transistors for Efficient Power Conversion, John Wiley & Sons. 
Lidow, A., et al. (2014b). "Radiation Tolerant Enhancement-Mode Gallium Nitride FETs for High Frequency 

DC-DC Conversion". Nuclear and Space Radiation Effects Conference 2014. 
Lisesivdin, S., et al. (2007). "Scattering Analysis of 2DEG Carrier Extracted by QMSA in Undoped Al0. 25ga0. 

75n/GaN Heterostructures." Semiconductor science and technology 22(5): 543. 
Longobardi, G., et al. (2014a). "Impact of Donor Traps on the 2DEG and Electrical Behavior of AlGaN/GaN 

Misfets." IEEE Electron Device Letters 35(1): 27-29. 
Longobardi, G., et al. (2014b). "Impact of Donor Traps on the 2DEG and Electrical Behavior of AlGaN/GaN 

Misfets." IEEE Electron Device Letters 35(1): 27-29. 
Lum, E. (1997). "GaAs Technology Rides the Wireless Wave". Gallium Arsenide Integrated Circuit (GaAs IC) 

Symposium, 1997. Technical Digest 1997., 19th Annual, IEEE. 
Lyons, J., et al. (2010). "Carbon Impurities and the Yellow Luminescence in GaN." Applied Physics Letters 

97(15): 152108. 
Lyons, J., et al. (2014). "Effects of Carbon on the Electrical and Optical Properties of InN, GaN, and AlN." 

Physical Review B 89(3): 035204. 
Medjdoub, F., et al. (2008). "Barrier-Layer Scaling of InAlN/GaN HEMTs." IEEE Electron Device Letters 29(5): 

422-425. 
Medjdoub, F., et al. (2006). "Can InAlN/GaN Be an Alternative to High Power/High Temperature 

AlGaN/GaN Devices?". Electron Devices Meeting, 2006. IEDM'06. International, IEEE. 



Meneghesso, G., et al. (2008). "Reliability of GaN High-Electron-Mobility Transistors: State of the Art and 
Perspectives." IEEE Transactions on Device and Materials Reliability 8(2): 332-343. 

Meneghesso, G., et al. (2004a). "Surface-Related Drain Current Dispersion Effects in AlGaN-GaN HEMTs." 
IEEE Transactions on Electron Devices 51(10): 1554-1561. 

Meneghesso, G., et al. (2004b). "Surface-Related Drain Current Dispersion Effects in AlGaN–GaN HEMTs." 
IEEE Transactions on Electron Devices 51(10): 1554-1561. 

Meneghesso, G., et al. (2009). "Anomalous Kink Effect in GaN High Electron Mobility Transistors." IEEE 
Electron Device Letters 30(2): 100-102. 

Meneghini, M., et al. (2017). Power GaN Devices, Springer. 
Mizutani, T., et al. (2003). "A Study on Current Collapse in AlGaN/GaN HEMTs Induced by Bias Stress." 

IEEE Transactions on Electron Devices 50(10): 2015-2020. 
Morita, T., et al. (2014). "99.3% Efficiency of Boost-up Converter for Totem-Pole Bridgeless PFC Using GaN 

Gate Injection Transistors." PCIM Europe, Nuremberg, Germany. 
Murphy, K. M. (2015). "Scientists Are Developing an X-Ray Pill You Can Swallow,Quartz." 
Ohnsman, A. (2016). "Velodyne Unveils Low-Cost Lidar In Race for Robo-Car Vision Leadership Forbes." 
Palacios, T., et al. (2006). "AlGaN/GaN High Electron Mobility Transistors with InGaN Back-Barriers." 

IEEE Electron Device Letters 27(1): 13-15. 
Palacios, T., et al. (2005). "Influence of the Dynamic Access Resistance in the gm and fT Linearity of 

AlGaN/GaN HEMTs." IEEE Transactions on Electron Devices 52(10): 2117-2123. 
Quay, R. (2008). Gallium Nitride Electronics, Springer Science & Business Media. 
Ray, T. (2016). "Faster, Smarter, Better: The Next Chip Revolution.". 
Reusch, D. and J. Glaser (2015). DC-DC Converter Handbook: A Supplement to GaN Transistors for Efficient 

Power Conversion, Power Conversions Publications. 
Roccaforte, F., et al. (2014). "Challenges for Energy Efficient Wide Band Gap Semiconductor Power 

Devices." physica status solidi (a) 211(9): 2063-2071. 
Ruzzarin, M., et al. (2016). "Evidence of Hot-Electron Degradation in GaN-Based Mis-HEMTs Submitted to 

High Temperature Constant Source Current Stress." IEEE Electron Device Letters 37(11): 1415-1417. 
Saito, W., et al. (2005). "Influence of Surface Defect Charge at AlGaN-GaN-HEMT Upon Schottky Gate 

Leakage Current and Breakdown Voltage." IEEE Transactions on Electron Devices 52(2): 159-164. 
Saito, W., et al. (2007). "Suppression of Dynamic on-Resistance Increase and Gate Charge Measurements in 

High-Voltage GaN-HEMTs with Optimized Field-Plate Structure." IEEE Transactions on Electron 
Devices 54(8): 1825-1830. 

Saito, W., et al. (2009). "Effect of Buffer Layer Structure on Drain Leakage Current and Current Collapse 
Phenomena in High-Voltage GaN-HEMTs." IEEE Transactions on Electron Devices 56(7): 1371-1376. 

Saito, W., et al. (2006). "Recessed-Gate Structure Approach toward Normally Off High-Voltage 
AlGaN/GaN HEMT for Power Electronics Applications." IEEE Transactions on Electron Devices 53(2): 
356-362. 

Saito, W., et al. (2003). "High Breakdown Voltage AlGaN-GaN Power-HEMT Design and High Current 
Density Switching Behavior." IEEE Transactions on Electron Devices 50(12): 2528-2531. 

Saito, Y., et al. (2018). "Analysis of Reduction in Lag Phenomena and Current Collapse in Field-Plate 
AlGaN/GaN HEMTs with High Acceptor Density in a Buffer Layer." IEEE Transactions on Device and 
Materials Reliability 18(1): 46-53. 

Sayadi, L., et al. (2018). "Threshold Voltage Instability in p-GaN Gate AlGaN/GaN HFETs." IEEE 
Transactions on Electron Devices 65(6): 2454-2460. 

Shankar, B., et al. (2017). "Trap Assisted Avalanche Instability and Safe Operating Area Concerns in 
AlGaN/GaN HEMTs". Reliability Physics Symposium (IRPS), 2017 IEEE International, IEEE. 

Shen, L., et al. (2004). "High-Power Polarization-Engineered GaN/AlGaN/GaN HEMTs without Surface 
Passivation." IEEE Electron Device Letters 25(1): 7-9. 

Shen, L., et al. (2001a). "AlGaN/AlN/GaN High-Power Microwave HEMT." IEEE Electron Device Letters 
22(10): 457-459. 

Shen, L., et al. (2001b). "AlGaN/AlN/GaN High-Power Microwave HEMT." IEEE Electron Device Letters 
22(10): 457-459. 

Shinohara, K., et al. (2013). "Scaling of GaN HEMTs and Schottky Diodes for Submillimeter-Wave MMIC 
Applications." IEEE Transactions on Electron Devices 60(10): 2982-2996. 

Shrivastava, M., et al. (2008). "A Novel and Robust Approach for Common Mode Feedback Using IDDG 
Finfet." IEEE Transactions on Electron Devices 55(11): 3274-3282. 

Shrivastava, M., et al. (2010). "A Novel Bottom Spacer Finfet Structure for Improved Short-Channel, Power-
Delay, and Thermal Performance." IEEE Transactions on Electron Devices 57(6): 1287-1294. 



 

Shrivastava, M., et al. (2012). "A Novel Drain-Extended Finfet Device for High-Voltage High-Speed 
Applications." IEEE Electron Device Letters 33(10): 1432-1434. 

Stratton, R. (1962). "Diffusion of Hot and Cold Electrons in Semiconductor Barriers." Physical Review 126(6): 
2002. 

Subramani, N. K., et al. (2018). "Low-Frequency Drain Noise Characterization and TCAD Physical 
Simulations of GaN HEMTs: Identification and Analysis of Physical Location of Traps." IEEE Electron 
Device Letters 39(1): 107-110. 

Subramaniam, A., et al. (2005). "Studies on the Influences of i-GaN, n-GaN, p-GaN and InGaN Cap Layers 
in AlGaN/GaN High-Electron-Mobility Transistors." Japanese Journal of Applied Physics 44(5R): 2953. 

Synopsys (2014). "User Manual, Version J-2014.09." 
Taranovich, S. (2015). "5G Base Station Architecture: The Potential Semiconductor Solutions Edn." 
Tirado, J. M., et al. (2007). "Trapping Effects in the Transient Response of AlGaN/GaN HEMT Devices." 

IEEE Transactions on Electron Devices 54(3): 410-417. 
Tsurumi, N., et al. (2010). "AlN Passivation over AlGaN/GaN HFETs for Surface Heat Spreading." IEEE 

Transactions on Electron Devices 57(5): 980-985. 
Tülek, R., et al. (2009). "Comparison of the Transport Properties of High Quality AlGaN/AlN/GaN and 

AlInN/AlN/GaN Two-Dimensional Electron Gas Heterostructures." Journal of Applied Physics 105(1): 
013707. 

Turuvekere, S., et al. (2014). "Evidence of Fowler–Nordheim Tunneling in Gate Leakage Current of 
AlGaN/GaN HEMTs at Room Temperature." IEEE Transactions on Electron Devices 61(12): 4291-4294. 

Twieg, M., et al. (2015). "Active Detuning of MRI Receive Coils with GaN FETs." IEEE Transactions on 
Microwave Theory and Techniques 63(12): 4169-4177. 

Ueda, T., et al. (2014). "GaN Transistors on Si for Switching and High-Frequency Applications." Japanese 
Journal of Applied Physics 53(10): 100214. 

Uren, M., et al. (2006). "Punch-through in Short-Channel AlGaN/GaN HFETs." IEEE Transactions on 
Electron Devices 53(2): 395-398. 

Uren, M. J., et al. (2015). "Electric Field Reduction in C-Doped AlGaN/GaN on Si High Electron Mobility 
Transistors." IEEE Electron Device Letters 36(8): 826-828. 

Uren, M. J., et al. (2012). "Buffer Design to Minimize Current Collapse in GaN/AlGaN HFETs." IEEE 
Transactions on Electron Devices 59(12): 3327-3333. 

USA, T. (2016). "Transphorm Quality-and Reliability Manual." 
Verzellesi, G., et al. (2014a). "Influence of Buffer Carbon Doping on Pulse and AC Behavior of Insulated-

Gate Field-Plated Power AlGaN/GaN HEMTs." IEEE Electron Device Letters 35(4): 443-445. 
Verzellesi, G., et al. (2014b). "Influence of Buffer Carbon Doping on Pulse and AC Behavior of Insulated-

Gate Field-Plated Power AlGaN/GaN HEMTs." IEEE Electron Device Letters 35(4): 443-445. 
Vetury, R., et al. (2001). "The Impact of Surface States on the DC and RF Characteristics of AlGaN/GaN 

HFETs." IEEE Transactions on Electron Devices 48(3): 560-566. 
Wachutka, G. (1989). "An Extended Thermodynamic Model for the Simultaneous Simulation of the 

Thermal and Electrical Behavior of Semiconductor Devices". Proc. Sixth Int. NASECODE Conf, Boole 
Press Ltd. 

Wachutka, G. K. (1990). "Rigorous Thermodynamic Treatment of Heat Generation and Conduction in 
Semiconductor Device Modeling." IEEE transactions on computer-aided design of integrated circuits and 
systems 9(11): 1141-1149. 

Wang, M., et al. (2014). "Investigation of Surface-and Buffer-Induced Current Collapse in GaN High-
Electron Mobility Transistors Using a Soft Switched Pulsed IV Measurement." IEEE Electron Device 
Letters 35(11): 1094-1096. 

Wang, X. D., et al. (2012). "The Study of Self-Heating and Hot-Electron Effects for AlGaN/GaN Double-
Channel HEMTs." IEEE Transactions on Electron Devices 59(5): 1393-1401. 

Wu, Y.-F., et al. (2004). "30-W/mm GaN HEMTs by Field Plate Optimization." IEEE Electron Device Letters 
25(3): 117-119. 

Xing, H., et al. (2004). "High Breakdown Voltage AlGaN-GaN HEMTs Achieved by Multiple Field Plates." 
IEEE Electron Device Letters 25(4): 161-163. 

Zanato, D., et al. (2004). "The Effect of Interface-Roughness and Dislocation Scattering on Low Temperature 
Mobility of 2D Electron Gas in GaN/AlGaN." Semiconductor science and technology 19(3): 427. 

Zhang, C., et al. (2015). "Temperature Dependence of the Surface-and Buffer-Induced Current Collapse in 
GaN High-Electron Mobility Transistors on Si Substrate." IEEE Transactions on Electron Devices 62(8): 
2475-2480. 

Zhang, N.-Q., et al. (2000). "High Breakdown GaN HEMT with Overlapping Gate Structure." IEEE Electron 
Device Letters 21(9): 421-423. 



Zhang, Y., et al. (2016). "Envelope Tracking GaN Power Supply for 4g Cell Phone Base Stations". Applied 
Power Electronics Conference and Exposition (APEC), 2016 IEEE, IEEE. 

Zhu, T. and R. A. Oliver (2012). "Unintentional Doping in GaN." Physical Chemistry Chemical Physics 14(27): 
9558-9573. 

 


