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Part 1: hp-1TZOThin Films



Wearable Electronics [
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U Forcommon amorphous oxide semiconductor
materials A element composition modification
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Hall Mobility vs. Crystallinity

Hall mobility of In ,O film with different crystallinities
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XRD spectra HRTEM image
V  hp-ITZO thin films:an amorphous matrix with a number of columnar nanocrystals (including Zn0O, ZnsIn,0Oq,

Zn,In,0-, etc. ) embedded.

C Similar XRD spectrum and HRTEM image A Hall mobility peak?

S Deng, et al. Appl . Phys. Lett., 109(18), 182105, 2016.
S Deng, et al. IEEETrans. Electron Devices, 64(8), 3174-3182, 2017.
Best Oral Presentation Award, 2016 PG workshop on Display Research .
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a-1GZo [3] >33.4 10.1 >10° [1] T M. Pan, et al. IEEETrans Electron Devices, 64(5), 2233-2238,
2017.
CAAC -IGZO0 [4] >33.4 7.7 ~10% [2] T. Takasu, et al. J. Soc. Info. Disp., 23(12), 593-599, 2015.
Poly-ZnO [5] 0 12 ~108 [3] K. Nomura, et al. Appl . Phys. Lett., 95(1), 013502, 2009.
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a-1TO [6] 100 29 ~10 [5] H. U. Li, et al. IEEEElectron Device Lett., 36(1), 35-37, 2014.
hp-1TZO [7] 41.3 27.3 >109 [6] Y. Shao, et al. Adv . Func. Mater ., 24(26), 4170-4175, 2014.

*hp -1ITZO= ITO-stabilized ZnO

[7] S Deng, et al. IEEETrans. Electron Devices, 64(8), 3174-3182, 2017.
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Part 2: (Cost -Effective) hp -ITZOTETsS

Self-aligned (SA) TFT Etch-stopper -layer (ESL) TFT
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. SA hp-ITZO TFTs ()
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S Deng, et al. IEEEElectron Devices Lett., 38(12), 1676-1679, 2017. 12
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. SA hp-1TZO TFTs (II)

A How to form conductive & stable S/D region?

Si depth profile in hp -1TZO with difference capping layers
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S Deng, et al. IEEEElectron Devices Lett., 38(12), 1676-1679, 2017. 13
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. SA hp-1TZO TFTs (Il)

A Process flow 10°
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‘SA hp-ITZO TFTs (V)
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ES hp-ITZO TFTd)
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S Deng, et al. J. Soc. Info. Disp. 29, 318-327, 2021.
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Processing Time (h)

V No performance/uniformity/stability
in Device FO despite the elimination of additional
thermal annealing

B A shorter production
budget for cost-effective manufacturing
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A TOFSIMS analysis in Device FO
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Part 3: Practical Applications
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. AMOLED Prototype Display
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(ISO/IEC15693 standard, ~40% power saving
compared with the pseudo  -CMOS design)
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A Capacitor -booststrap amplifier ! (Gain=32 dB,
noise=38.3 pV,,,c @ 200 Hz )
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A Negative -load amplifier (Gain=40 dB, GBW=135
kHz, area= 0.028 mm 2, power=0.226 mW)
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