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Current Challenges inSIC Technology
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Area Dependent Defects on Yield i51C Wafer
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Name Graduated In Current Status

Susana Yu 2022 (PhD) Employed at SemiQ, USA

Employed at Ford Motor
Shengnan Zhu 2023 (PhD) Company, USA

Limeng Shi 2024 (PhD) Employed at SemiQ, USA

Expected to graduate Aug, 2025 Placed at L&T Semiconductor
(PhD) Technologies Limited, India

Expected to graduate Aug, 2025
Shiva Houshmand (MS)

Monikuntala Bhattacharya
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1. Analysis of Gate Oxide Screening Techniques

2. Development of 3.3 k\&IC Power MOSFETSs




Origin of Early Fallures : Oxide Thinning Model
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[1] T. Aichinger and M. Schmidt, "Gate-oxide reliability and failure -rate reduction of industrial SiC MOSFETSs", 2020 IEEE International Reliability Physics Symposium (IRPR$)p. 1-6, 2020.
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Overview of Gox Screening AN
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Conventional Gox Screening _;m%
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Conventional Gox Screening
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Screening with Adjustment Pulse (SWAP) Technique

Gate Oxide Electric
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[2] Jin, Michael, et al. "Investigation of the Effect of Gate Oxide Screening with Adjustment Pulse on Commerci8iC Power MOSFETSs." Electronics14.7 (2025): 1366.
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SWAP Mechanism
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SWAP Calibration

V,, Shift (%)
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SWAP Screening Result: Lifetime Comparison
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SWAP Screening ResultD, Comparison: SS Method
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[3] S. Yu, M. H. White and A. K. Agarwal, "Experimental Determination of Interface Trap Density and Fixed Positive Oxide Chagein Commercial 4H-SiC Power MOSFETS," in IEEE Access
vol. 9, pp. 149118149124, 2021doi: 10.1109/ACCESS.2021.3124706.
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SWAP Screening ResultD;; Comparison: T3VS Method 42

T3VS : Temperature Triggered Threshold Voltage Shift
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D.. Extraction Methodology
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D,, Comparison: T3VS Method
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Burn-in Technique
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Burn-in Technique
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[5] Shi, Limeng, et al. "Analysis and Optimization of Burrtin Techniques for Screening Commercial 1.XV SiC MOSFETs." IEEE Transactions on Electron DeviceR024).
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Conclusion: GOX Screening

U In comparisonto traditional gate oxide screening,screeningwith
adjustment pulse (SWAP) Is Inherently more aggressive and
effective

U DC burnin typically inducesa substantiapositive voltage shift in
the device The application of pulse voltage can significantly
mitigatethis change
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Snapshot of Device Development Protocol
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Active Area Design

Source Inter Layer Dielectric
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Simulation Result

Threshold Voltage (V)

Threshold voltage: Linear Extrapolation
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Simulation Result
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A Drift layer design only supports a breakdown voltage of ~3.1 kV.
A Introduce termination structure to fully utilize the high voltage blocking capability.
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Fabricated Device Structure
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Extraction of Gate Oxide Thickness 4 %
. Gate Leakage Current A 7570
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[6] Shi, Limeng, et al. "Gate Oxide Reliability in Silicon Carbide Planar and Trench MetalOxide-Semiconductor FieldEffect Transistors Under Positive and Negative Electric Field StressElectronics

13.22 (2024): 4516.
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RT and HT (1504C) Static Measurements

Threshold Voltage (V)

Linear Extrapolation Method
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Vo= 30 V; Egy = 6 MV/cm V.= 3.0kV
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