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Figure S1. Distribution diagram of K* doped AlOy artificial synaptic TFT memory window.
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Figure S2. Schematic diagram of metal-insulated semiconductor structure.
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Figure S3. (a) C-V measurement comparison of metal-insulated semiconductor structure with and without K* doped TFT. (b) C-F
measurement of metal-insulated semiconductor structure. (¢c) C-V relationship at different frequencies. (d) Comparison of sheet carrier
density of the interface at a different frequency
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Figure S4. K 2p spectra detected on the InOy surface (a) with no bias applied and (b) after strong bias. In 3d spectra detected on the InO
surface (c¢) with no bias applied and (d) after strong bias



Table S1. In 3ds;; and K 2ps, peaks area with/without strong bias and the ratios of In atom and K atom with/without strong bias.

Status Element Area R.S.F Ratio

No bias applied In 3ds), 39176.8 22.54

No bias applied K 2ps, 2063.1 3.97 K/In =29.89%
After strong bias  In 3ds, 5031.6 22.54

After strong bias K 2p3); 311.4 3.97 K/In=35.13%
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Figure S5. EPSC generated by the presynaptic spike (4 V, 1000 ms).
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Figure S6. (a) EPSC generated by five presynaptic spikes (1 V to 4 V, 50 ms), At is 50 ms (de =2 V). (b) EPSC
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Figure S7. (a) EPSC (V4 =4 V) was generated by five presynaptic spikes (4 V, 30 ms) with different pulse frequencies (1 Hz-10 Hz). (b)
ETFSC is generated by di(?ferent numbegrs (5-40 tirges) o preg];ngptic gpikes (4 'V, 80 ms). P q
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Figure S8. (a) EPSC stimulated by a single electrical spike (500 mV, 2 ms) at ultra-low drain voltage (V4 = 160 pV). (b) The Comparison of the power
consumption among the artificial synaptic transistors.




Table. S2. The function between nonlinearity NL and App
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