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Fig. S1 The SEM of cross-sectional image of the device
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Fig S2 (a) EPSC generated by a single stimulation (-5 V, 50 ms) of the synaptic device b) EPSC

generated by a single stimulation (-5 V, 50 ms) of the synaptic device
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Fig.
S3 (a) Alpg stimulated by two electrical pulses at Vg =5 V with the pulse duration of 0.03 s and
interval of 0.07 s. (b) PPD index as a function of interval time At, where the data are fitted with a

double exponential function.
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Fig S4 (a) Plot of EPSC as a function of pulse frequency. (b) Plot of IPSC as a function of pulse

frequency.
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Fig. S5 (a) Original image of EPSC changing with stimulation duration. (b) Original image of
IPSC changing with stimulation duration. (c¢) Original image of EPSC changing with gate voltage.

(d) Original image of IPSC changing with gate voltage.
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Fig. S6 Current decay curves for different number of positive pulses. It is fitted by equation.3.



@ Experimental
Fitting

210

Current (nA)
~ o]
g &

202

200

220 | @ Experimental
218} n=20 Fitting

o

” 216

a4

=

5212

E

S0

© 208
206
204

224

@ Experimental

22 n =60 Fitting

220
=

<218
o

= 216
E 214
=212

208
206k L " s s "

n=100

Fitting

@ Experimental

01 2 3 4 5 6 7 8 9

t(s

218

216
2141
ozl
-
s 20f
2
£ 208}

S
O 206

224
22
220

<28

=
=216

-

5214
5212

© 210
208
206

224
222
—~220
«
E28
= 216
&
;214
Q212
210

208

_ @ Experimental
n=10 Fitting
0 1 2 3 4 5 6 7 8
t(s)
? _ @ Experimental
n =40 Fitting

n =80

Experimental
Fitting

Fig. S7 Current decay curves for different number of negative pulses. It is fitted by eqation.3.
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Fig. S8 Variation of Gy,.x and G, of LTP/LTD process of 22 cycles.



