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Figure. S1 (a) Output characteristics of the devices with a top PVA flat layer prepared
with 4.0 wt% PVA dispersion liquid. (b) Transfer characteristics of the devices with
ALO3: Nd as the insulator layer. (¢) Output characteristics of the devices with a top

PVA layer prepared with 3.0 wt% PV A dispersion liquid.
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Figure. S2 (a) Viscosity of PVA dispersion liquids with different mass fractions (1.0-
3.0 wt%). The inset shows the optical image of the dispersion liquids. (b) The roughness
of GO-PVA/PVA stacked films with different top PVA layers (1.0-3.0 wt%). (c)
Viscosity of PVA dispersion liquids with different mass fractions (3.0-4.0 wt%). The
inset shows the optical image of the dispersion liquids. (d) The roughness of GO-
PVA/PVA stacked films with different top PVA layers (3.0-4.0 wt%).
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Figure S3. Surface morphology of GO-PVA/PVA films prepared from dispersion
liquids with PV A mass fractions of (a) 1.0 wt%, (b) 1.5 wt%, (c) 2.0 wt%, (d) 2.5 wt%

and (e) 3.0 wt%.



(7)) GO-PVA/PVA(3.0 wt%)

13.74 nm

Low-speed spin coating for 3 s
Sq=1.47£0.17 nm

Low-speed spin coating for 6 s 137m

Sq=1.52+0.08 nm

(d) GO-PVA/PVA(3.6 wt%)

1374 mm

Low-speed spin coating for 3 s
$¢=1.39£0.29 nm

13.74 nm

Low-speed spin coating for 6 s
Sq=1.58+0.08 nm

0.00 nm

() GO-PVA

5g=2.97+0.05 nm

(b) GO-PVA/PVA(3.2 wt%)

13.74 nm

Low-speed spin coating for 3 s
Sq=1.39+0.21 nm

0.00 nm

13.74 nm

Low-speed spin coating for 6 s
Sq=1.53+0.08 nm

0.00 nm

¢) GO-PVA/PVA(3.8 Wt%
() ( )

1374 nm

Low-speed spin coating for 3 s
$q=1.51%0.25 nm

Low-speed spin coating for 6 s 1374mm

$q=1.59+0.27 nm

0.00 nm.

(¢) GO-PVA/PVA(3.4 wi%)

13.74 nm

Low-speed spin coating for 3 s
Sq=1.45£0.17 nm

1374 nm

Low-speed spin coating for 6 s
S$q=1.59+0.13 nm

0.00 nm

(f) GO-PVA/PVA(4.0 wt%)

1374 nm

Low-speed spin coating for 3 s
Sq=1.22+0.08 nm

0.00 nm

Low-speed spin coating for 6 s
$q=1.45%0.03 nm

13.74nm

Figure S4. Surface morphology of GO-PVA/PVA films prepared from dispersion

liquids with PV A mass fractions of (a) 3.0 wt%, (b) 3.2 wt%, (c) 3.4 wt%, (d) 3.6 wt%,

(e) 3.8 wt% and (f) 4.0 wt% at different low-speed spin-coating times (3 and 6 s). (g)

Surface morphology of GO-PVA films.
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Figure S5. Leakage current of GO-PVA/PVA films.
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Figure S6. Characteristics of devices on a glass substrate: (a) EPSC triggered and
modulated by input pulses with different voltages; (b) IPSC triggered and modulated
by input pulses with different widths; (c) IPSC triggered and modulated by input pulses
with different numbers; (d) EPSC triggered and modulated by input pulses with

different frequencies.
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Figure S7. Waveforms of V. (pre-neuron pulse), Vs (post-neuron pulse) and output

V. The table is the logic of the multiplexer.
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Figure S8. PD characteristics indicate that the update of synaptic weights is
reproducible and stable. Each cycle consists of 25 identical voltage pulses (-2.0 V/2.0

V for 100 ms spaced 100 ms apart).
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Figure S9. Transfer characteristics of GO-PVA single layer charge-trapping synaptic

transistors with GO concentrations of (a) 0 mg/mL, (b) 0.2 mg/mL, (¢) 0.4 mg/mL, (d)

0.6 mg/mL, and (e) 0.8 mg/mL over different Vg scan ranges; (f) EPSC of 0.8 mg/mL

GO synaptic transistors triggered and modulated by pulsed signals (100-400 ms width).
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Figure S10. Recognition accuracy of (a) Tso device, (b) Tp.o device, (¢) Tp device,
and (d) Ts device on the “Optical Handwriting Digit Recognition” dataset and the

Sandia file classification dataset versus the training epochs.
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Figure S11. Response characteristics of the Ts devices to ultraviolet light (365 nm)

pulse.



Table S1. Electrical characteristics of thin film transistors (TFTs) with different

insulator layer

VG SS AVTH
Insulator layer Ton/Tosr
V) (V/decade) V)
-10~10 (4.01£2.32) x10° 0.36+0.01 -1.3£0.1
AlLO; -15~15  (4.03£0.46) x10° 0.224+0.04 -1.3+0.2
-20~20 (4.63+0.61) x10° 0.21£0.06 -0.1+£0.2
-10~10  (2.36+0.11) x10° 0.35+0.01 -2.240.2
ALOs/

(0.6 mg/mL) GO-PVA/ -15~15  (5.50+0.05) x10° 0.33+0.03 -0.2+0.1

(4.0 wt%) PVA
-20~20 (8.85+0.18) x10° 0.36+0.02 2.09+0.4
-10~10  (1.58+0.66)x103 0.37£0.02 5.240.2

AlL,Os/

(0.6 mg/mL) GO-PVA/ -15~15 (2.99+0.14)x10° 0.3540.00 8.3+0.3

(3.0 wt%) PVA
-20~20  (6.09+0.16)x10° 0.35+0.02 10.2+0.4
-10~10  (1.18+0.48)x10° 0.16+0.01 11.1+0.2

Al O3/

(1.0 mg/mL) GO-PVA/  -15~15  (1.8940.64)x10° 0.19+0.00 16.7£0.1

(3.0 wt%) PVA

-20~20  (2.15+0.60)x10° 0.21£0.01 24.8+0.2




Table S2. Electrical characteristics of synaptic transistors under different bending states

Vg Ss
Device Lon/Tosr AV1y (V)
V) (V/decade)
-10~10 (3.80+3.54)x107 0.14+0.02 8.8+0.1
Ts.o -15~15 (3.16+1.10)x107 0.09+0.04 15.3£0.1
-20~20 (8.69+5.91)x107 0.16+0.01 22.3£0.2
-10~10 (1.23+0.18)x106 0.19+0.01 8.7+0.1
Tpho -15~15 (2.52+0.41)x106 0.22+0.00 16.1+0.1
-20~20 (2.92+0.40)x 106 0.23+0.01 24.5+0.2
-10~10 (7.31£0.58)x10° 0.24+0.01 11.3£0.1
Tp -15~15 (1.3940.24)x106 0.24+0.00 19.24+0.2
-20~20 (2.4240.60)x 106 0.25+0.02 25.1£0.5
-10~10 (9.83+£3.97)x10° 0.19+0.01 10.2+0.1
Ts -15~15 (2.61+1.15)x107 0.18+0.03 17.4+0.1

-20~20 (4.03+3.26)x107 0.17+0.01 25.1£0.1




Table S3. PD characteristics and recognition accuracy of devices under different

bending states

:;t:j:: Tso Tbo T Ts

Grax/Grain 17676099 4988043  206:0.12  2.06:1.02  3.20:0.08

NL, 0.146£0.005 0.173£0.011 0.055£0.001 0.0330.003 0.053£0.003

NLp 0.54040.002  0.223£0.079 0.01040.001 0.08240.003 0.184£0.003
MNIST 93.7% 97.1% 94.7% 97.1% 95.6%
Optical recognition of 94.3% 94.5% 94.5% 94.4% 94.3%

handwritten digits

Sandia file classification 91.4% 91.9% 91.4% 91.9% 91.7%




