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Introduction
¢ Space Radiation Environment ¢ Advantages of Tin Oxide (SnO,) High Mobility Wide bandgap of

Galactic Cosmic Rays (GCRs) of 30 cm?/V's 3.8 eV
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IMPACT ON ELECTRONIC
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»  About 30% of electronics anomalies in space are > SN0, can be utilized as an electronic device In
the aerospace field Transparent

» Resistant to DD and TID effect 4°

Abundant
Cost efficiency

Dual valency of 2+, 4+
CMOS process facilitation

attributed to radiation effect 3.

Experiments Device performance after aging in room-temperature

¢ |-V characteristics of SnO, TFTs after aging in room temperature
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¢ SnO, TFTs with different structures
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Si-gate TFT: Astructure using a Si-substrate as the bottom gate,
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forming an SnO, channel without Al,O, (dielectric) etching.
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« Bottom-gate TFT: In a conventional TFT structure, after forming

Individual gate (Ti), SnO, channels are formed following Al, O, etching. 70.1 %
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 Irradiation was performed using a 5 MeV proton beam supplied by an MC-50 cyclotron at
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KIRAMS. The device samples were exposed to fluences of 1 x 104 cm=.
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Device performance after proton irradiation
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¢ |-V characteristics of SnO, TFTs after proton irradiation

Si-gate TFTs « After aging in room-temperature (RT), the both devices mitigated toward pre-irradiation states,
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After proton irradiation, both devices exhibited a negative shift in the threshold voltage (V) & Si-gats TET A Bottom-gate TFT

and a Increase In the output current (1) ¢ Summary of the device parameters

* Increases In the carrier concentration in the channel induced by proton irradiation (DD effect).

¢ Dual-transfer characteristics after proton irradiation
. Hysteresis curves In the form of a mixture of clockwise and counter-clockwise was confirmed.
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 Proton irradiation induced a negative V, shift and increased I in both SnO, TFTs structures, indicating

Increased channel conductivity after irradiation due to DD effect.

* The irradiated-SnO, TFTs after aging in room-temperature, both devices showed a tendency to return to their

pre-irradiation state, which was particularly pronounced in the Si-gate TFT.

Acknowledgment: This work was supported by the National Research Foundation of Korea(No.

RS-2024-00437064) and the National Research Council of Science & Technology(NST) grant(No.
CAP23031-200) by MSIT (Ministry of Science and ICT).

* The dual-sweep I-V results indicated the DD effect caused by irradiation on the dielectric, which suggests the

possibility that it caused an increase in leakage current (l;) in the bottom-gate TFT.



