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Fig. S1 (a) The TEM image of the original black phosphorus nanosheets. (b) The TEM 
image of graphene oxide quantum dot material. 

Fig.S2 Stored at room temperature for over thirty months, the synaptic devices of BP-
GOQDs are shown in (a) top view and (b) side view.



Table S1 Comparison of response time, memory characteristics and stability of 
artificial synapse devices. 

Artificial 
synapse 
device

Synaptic 
behavior

Response 
time (s)

paired-
pulse 
facilitation

Logical 
operation

Stability

MgO-
GOQDs1 Yes 2.2×10-3 144.2% No /

N-GOQDs2 Yes 1.6×10-3 67.3% No /

Ti3C2-
MXene3 

Yes 3.92 132.1% Yes /

BP-SnSe 
junction 
synaptic 
device4

Yes 1.76 / No /

BP based 
floating gate 
synaptic5

Yes / / No /

Cr-Ti-OSC 
nanoscopic 
vertical 
transistor6

Yes 9.74 158.7% No /

HfSe2-xOx 

memristor7 Yes 4.08 / Yes 104 s

MoS2-SiO2 
memristor8 Yes 1.09 108.5% No /

This work Yes 3.15 168.7% Yes 30 months
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