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1. Device characteristic

Fig. S1. Device thickness and SEM morphology characterization diagram. (a) Source/drain (b) 
Gate (c) Channel and (d) Dielectric layer.
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2. Optical images

Fig. S2. The optical microscope images show the morphological characteristics of (a) the 

synaptic transistor arrays and (b) an individual device.

3. Capacitance characterization

Fig. S3. The capacitances of the PVA/SiO2 stack film. (a) Capacitance-voltage characteristics 

of the device. (b) Capacitance-frequency characteristics of the device.

4. Postsynaptic current
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Fig. S4. (a) Postsynaptic current triggered by gate spikes with the identical duration time (2 s) 

and different amplitudes. (b) Postsynaptic current triggered by gate spikes with identical 

amplitude (-5V) and different duration time.

5. Synaptic properties at same pulse interval

Fig. S5. Synaptic properties at the same pulse interval (100ms). (a) 30 negative presynaptic 
pulses (b) 30 positive presynaptic pulses.

6. Transfer characteristic curve shifts after presynaptic pulses operation

Fig. S6. The transfer characteristic curve shifts toward positive direction after different cycles 

of negative presynaptic pulses operation.
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7. Statistics on the synaptic properties of devices with different sizes

Fig. S7. LTP and LTD behavior of biological synapses under different dimensions of the 
device. The pulse width is 100 ms, and the time interval between adjacent pulses is 400 ms. (a) 
500 negative presynaptic pulses (b) 100 positive presynaptic pulses.


