Characterization and Modeling of Low-frequency Noise in
IGZO Source-Gated Transistors

Q. Chen', V. Kilchytska', L. Van Brandt', E. Bestelink?, R. A. Sporea?, P. Sihapitaks,
J. P. S. Bermundo3, Y. Uraoka?, and D. Flandre’

1 ICTEAM, UCLouvain, Louvain-la-Neuve, Belgium
2ATI, University of Surrey, Guildford, United Kingdom
SNara Institute of Science and Technology, Nara, Japan

Vienna, 17th November 2025

B UCLouvain iIcCteam

Symposium on Schottky Barrier MOS 2025 "Schottky Barrier Devices at the Edge"



Source-gated transistor (SGT)
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Low-frequency noise (LFN) in polysilicon transistors
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» Bulk carrier mobility fluctuation (CMF) model: > Carrier number fluctuation (CNF) model:
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1.1. IGZO device structure and IV measurements
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» Device parameters :
Source-channel overlap length: 210 ym

Source-drain gap d: 5 um, 10 ym
Channel Width: 90 um
IGZO thickness: 20 nm

SiO, gate insulator thickness: 85 nm

> SGT transfer curves
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1.2. LFN measurement results of IGZO transistors

» LFN of TFT configuration in saturation @ fixed V5 > LFN of SGT configuration in saturation @ fixed Vg
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LFN in both IGZO TFTs and SGTs shows gate voltage dependencies
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.2. LFN measurement results of IGZO transistors

» TFT configuration @ fixed Vg » SGT configuration @ fixed Vg
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IGZO SGTs show a stronger LFN dependence on drain voltage than TFTs



2.1. Conventional FET LFN models

» Comparison of CNF and CMF models in different operation regimes
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2.2. LFN models of IGZO TFTs

> LFN in subthreshold » Normalized LFN in linear and saturation
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2.3. Comparison with literatures regarding the IGZO TFT LFN models
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2.4. 1GZO SGT LFN modeling

Schottky Source Drain
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> In subthreshold region, R, >> Ry, n ~0 == The channel LFN is dominant

> In above threshold region, Rgg >> R,,,  ~1 =m=mp The Schottky barrier LFN is dominant



2.4. SGT LFN modeling

» V, dependence of normalized LFN
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2.5. LFN models for the IGZO SGT

» V, dependence of normalized LFN
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2.5. LFN models for the IGZO SGT

» V55 dependence of normalized LFN
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3. Conclusions and perspectives

LFN models

Operation regime
Polysilicon SGT IGZO SGT
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e Parameter fitting of LFN models with measurements

e Device analog performance regarding LFN
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