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1. Electrical analysis of Pt/PLiCoO2/PSiOx/Si
[bookmark: _Hlk88126257][image: ]
[bookmark: _Hlk91688093][bookmark: _Hlk91688158]Figure S1. (a) I-V curve of PSiOx; (b) I-V and I-t curve; (c) Log I - Log V with fitted conduction mechanism for the positive voltage sweep; (d) lnI-V1/2 plots in HRS for positive voltage sweeps; (e) I-V2 plots from the HRS to LRS for positive voltage sweeps; (f) I-V plots in the LRS for positive voltage sweeps. The straight lines are linear fits.
[bookmark: _Hlk91002833][bookmark: OLE_LINK12][bookmark: _Hlk88233659]

2. The mechanism analysis of Pt/PLiCoO2/QDs@PSiOx/Si
[image: ]
Figure S2. (a) Log I - Log V with fitted conduction mechanism for the positive voltage sweep (b) I-V2 plots from the HRS to LRS for positive voltage sweeps; (c) I-Va plots from the HRS to LRS for positive voltage sweeps; (d) I-V plots in the LRS for positive voltage sweeps. The straight lines are linear fits.



3. [bookmark: _Hlk91003898]Synaptic plasticity of Pt/PLiCoO2/PSiOx/Si for different pulse widths
[image: ]
[bookmark: _Hlk91003938]Figure S3. Synaptic plasticity for different pulse widths: (a) 1 ms, (b) 2 ms, (c) 3 ms, (d) 4 ms, and (e) 6 ms.
[bookmark: _Hlk91003674][bookmark: _Hlk88233796]

4. Synaptic plasticity of Pt/PLiCoO2/PSiOx/Si for different pulse intervals
[bookmark: _Hlk91003761][image: ]
Figure S4. Synaptic weights for different pulse intervals: (a) 1 ms, (b) 2 ms, (c) 3 ms, (d) 4 ms, and (e) 6 ms.


5. Synaptic plasticity of Pt/PLiCoO2/PSiOx/Si for different pulse widths
[image: ]
[bookmark: _Hlk87019750]Figure S5. Synaptic weights for different pulse widths: (a) 200 μs, (b) 400 μs, (c) 600 μs, (d) 800 μs, and (e) 1 ms.


6. [bookmark: _Hlk91003637]EPSC behavior of Pt/PLiCoO2/PSiOx/Si
[image: ]

Figure S6. EPSC behavior: The synaptic weight can be dramatically modulated by the pulse interval between the excitatory postsynaptic current (EPSC) and spikes.  A single synaptic spike (5 V, 1 ms) can trigger EPSC and the intensity declines gradually to zero in a few hundred microseconds after the pulse.  It may be because after the pulse voltage is removed, lithium ions can still traverse a short distance due to inertia. [1]


7. Preparation of QDs@PSiOx/Si
[image: ]

Figure S7. (a)-(c) Fabrication process of the PSiOx/Si film by electrochemical etching and thermal oxidation; (d) Cross-section of PSiOx; (e) Natural honeycomb structure and the lower right corner is enlarged image of the red square.



References
[1] T D. Shamiryan, T. Abell, F. Lacopi, K. Maex, Mater. Today 2004, 7, 34.

S1

image3.png
~_~
&0
-’

(b) ©
= 100 : ~ 106} PulseWidth=2ms QDs@PSio, [ _"4og| Pulse Width - 3 ms QDs@PSiO,
< osf < S
=
S .3 EM o ° £ 108 -
Sl o o S 3
102} _an g
= 4l = @ rE) = 104
© o s @ 3o o Enoof
= S 100fg . . = £ .
Q 92t Q H 2 102 £ ool ° °
2 2 Sid - i 2 102} H .
c c Tﬁ 93] c -%992
n el w1oo% R
88 96 Pulse Number (¥) Pulse Number (#)
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Pulse Number (#) Pulse Number (#) Pulse Number (#)
(d) (¢)
—_ Pulse Width = 4 ms . —~ 10 Pulse Width = 6 ms
X 108} 2 :
P = 1081
S 106 | =)
g g 106}
104}
v © 104}
a a
« 102} «
g ? S 102
> P . >
D 10018 QDs@PSiO, D 4100 QDs@PSiO,
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160

Pulse Number (#) Pulse Number (#)




image4.png
®
£

Synaptic Weight (%)

106/

3
2

3
S

3
8

(b) () 112
Pulse Interval = 1 ms Qnsarsio] oo [Putse nterval -2 ms Qsarsio, | . Pulse Interval = 3ms _QDS@PSIO,
9 g 1o &
£ £ 108
2 2
3 T 108
= =
o o 104
H - g °
H g g 102
i 3 3 g, 4 °
§ o [2 Sel | @ 100§ —
puise Number () puise Number (5) ' Number (6)

98
0 20 40 60

80 100 120 140 160

98
0 20 40 60

80 100 120 140 160

%
0 20 40 60 80 100 120 140 160

Pulse Number (#) Pulse Number (#) Pulse Number (#)

(d) 112 ()1

—_ Pulse Interval = 4 ms — Pulse Interval = 6 ms

gn & 108

Z 108 £

5 S 106

S 106 ]

H = 104

g o o

= 2 102
102 LY

Sl

@ 100p QDs@Psio, [ QDs@PSIO,
98 98

20 40 60 80 100 120 140 160
Pulse Number (#)

0 20 40 60 80 100 120 140 160
Pulse Number (#)





image5.png
=

Synaptic Weight (%)

(b) (c)
To200ps, PulseWidh=100ps | 100 T=400ps, PuiseWidth=200ps | oo | x-Goops, Puisewid - 300
Y S
£ wl £ °
b £
28 D el o
3 °
E ‘H = 3
o 9
H £
94|
g g
= =
Qpsarsio, | @ o2 Qpsapsio, | @ o4 QDs@psio,
%
020 40 60 80 100120 140 160 180 200 0720 40 60 80 100 120 140 160 180 200 0720 40 60 80 100120140 160180200
Pulse Number (#) Pulse Number (#) Pulse Number (#)
(d) 102 ()
= T=800ps, Pulse Width = T-1ms, Pulse Width - 500 ps

102
100

Synaptic Weight (%
s
y
q%:o
Synaptic Weight (%)
H
v

QDs@PSIO,

QDs@PSIO,

0720 40 60 80 100120 140 160 180 200 960720 40 60" 50 100120 140 160 180 200

Pulse Number (#) Pulse Number (#)





image6.png
Current (pA)
e = = N
(3] o (3] o

g
o

I Atdelay |

QDs@PSiO,

I I I I I I 1 I
04 06 08 1.0 1.2 14 16 1.8 20

Time (ms)





image7.png
Introduction of
QDs precursors

Si wafer PSiO,/Si film QDs@PSiO,/Si film

(2)

Electrochemical etch and Thermal oxidation

(@) ()





image1.png
Times (s)

0 2 4 6 8
(3)104 [ (b) ;
I =1mA 10 Vit ~0.74V . {40
10°F Po ~23.44NW
< 10} z 107 W, ~178.15nJ | {107
= 07 > :
S ] V. =0.74-126 V S 10
= 10-a|_ = 9
10"
=] =]
O 10° [ =——Cycle 1 ©
J 10-10
1010 ] = Cycle 2 :
101 ——Cycle3 PSiO, 10" PSiO, | 10
6 4 2 0 2 4 6 0.0 0.2 0.4 0.6 0.8
Voltage (V) (@ Voltage (V)
(© 5} Positive -18.5p @ Schottky conduction o
-18.6 F —Fitting line
= -18.7}
6}
= < s
~ c
8’) 7 o -189f Positive HRS
a7 — 9.0}
$3~1.79 c
= 194}
8r $2~1.05 192
$1~0.38 PSiO, 193l @ PSiO,
-9
20 15 1.0 05 00 05 1.0 010 015 020 025 030 0.35
(© Log (V) ® Voltage'? (V')
-8
80107 o scLc 1.2x10° ohmic conducti
~ ——Fitting line [* ] mic conduction
__1:5x10° g 1.0x10°} —Fitting line
< " -
=7.0x10 Ls.0x10¢
c ——
0 6.5x10* S 6.0x10°
S P
> Positive HRS to LRS = Positive LRS
O 6.0x10° = 4.0x10°
o
5.5x10°® 2.0%x10°
PSiO, )
5.0x10% 0.0 PSIO,
10 11 12 13 14 15 16 . ; . . . 1

Voltage? (V?) Voltage (V)

Current (A)




image2.png
(€)2.5x10°
2.0%10°
1.5%10°

1.0x10®

Current (A)

5.0x107

0.0

Positive

S$1~1.15

QDs@PSiO,

20 15 -10 -05 00 05 1.0
log (V)

@ Trap-filled limited current
——Fitting line

Positive HRS to LRS

QDs@PSiO_

0

100 200 300 400 500 600 700
Voltage* (V%)

(b) 1.6%107

1.4x107
—~1.2x107
< i
= 1.0x10
@ 8.0x10°
=
3 6.0x10%
4.0x10°
2.0x10°
0.0

@ SCLC
——Fitting line

Positive HRS to LRS

QDs@PSiO

0 2 4 6 8
Voltage? (V?)

(d) 1.ax10%

1.2x10%} @ Ohmic conduction
——Fitting curve

1.0x10%
8.0x107

nt (A)

@ 6.0x107
P
= 4.0x107

C

2.0x107

0.0 QDs@PSiO

00 01 02 03 04 05 0.6
Voltage (V)




