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Fig. S1 The F;,CuPc /MDMO-PPV organic heterojunction memristor simulates EPSC behavior.



0.04
101
-0.03
8' —
I <<
> 2 £
6 1 -0.02 €
g z
] =
5 4. 3
e I -0.01
1
2_
-0.00
0 T 1 1 | T | I
0 ) 4 6 8 10 12
Time (s)

Fig. S2 The F,,CuPc /MDMO-PPV organic heterojunction memristor simulates PPF behavior.
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Fig. S3 The F;sCuPc /MDMO-PPV organic heterojunction memristor simulates PPD behavior.
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Fig. S5 Current responses under pulse stimulation with simultaneously increased pulse width and

interval at a fixed amplitude.
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Fig. S6 Current responses with different pulse numbers (N = 10, 20, 30, 70 and 100).
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Fig. S7 I-V characteristics of the FsCuPc/MDMO-PPV heterojunction memristor measured after
different storage durations under 25°C and 70% RH.
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Fig. S8 Conductance evolution under consecutive positive voltage sweeps at different temperatures
(50-300°C) under 70% RH.
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Fig. S9 Conductance evolution under consecutive negative voltage sweeps at different temperatures
(50-300°C) under 70% RH.



50T 7 ] s 0151 1001 .
005 ;- 'F %f 012
gu,m K> “W‘l i gmo s ‘ﬂl “ Eons ” NH H
g i 'éa' | | i “ ‘ % TR A ‘ Eone (M H|H ‘h
Eoe mwuw‘ | Eoos i ||\||\,|IIII‘||H1 i | . .U\!.I‘ Il
I \ il il 3 i
uum ﬁ\\‘ HlH H“ 5] \HH Il “ “ ‘ | 203 semt HH \‘H ‘ ”||H|H|H |
! -
oo i ummmmmhhlul\lm L whl | |\m " \ o] L wnummmHmwwhun\\\ \nlmllHH\II\WI‘HHH\H\H'Hl\ | .. i T
0 a0 80 % [} ) 60 %0 120 150 0 30 60 ) 120
Time (s) Time (s} Time (s}
0154 {257 0154 150C 0.18
2,9,
Emz :ﬁﬁmﬁi H- gmz- M 2o
v il
3 afgﬁ"”:: T zom W,\H.\UUIHH\M z'”"’
%u.ﬂs ,,,»'F:w: I §o.aa- m ”Hw‘ H ‘” ‘ Eo.uﬁ
003] ¥ ‘ S W”H Il |IH|\|””|” Il | “ H ” ‘ || 003
OO A ool I8 |.umnmuumm\\|\\|H\I\\lH\IHI\HIHIH\NMH AT oo
0 30 60 20 120 150 /] 30 80 0 20 40 80 80 100 120 140
Time (s) Time (5) Time (s)
015 250C - 020 300C
™" i 2015 I HHI ‘
g T | Tii |HH|H\\HH\N\HHHW“H"HWIW\"‘I" it
Eu.oe e/l Il En,m o ‘“”U" ik
9 ' AR e Sus) (il LT
AU ™| of wn\n\m\IH\|MIH\|H|H\|H|H IV
aoo) TE LRI | noo) S Ll
0 20 40 80 80 100 120 140 6 f!l]
Time (s) Time (5)

Fig. S10 Current responses to consecutive positive voltage pulses (Vpos = 10 V) at different
temperatures (50-300°C) under 70% RH
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Fig. S11 Current responses to consecutive negative voltage pulses (Vne, = -10 V) at different

temperatures (50—-300°C) under 70% RH.
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Fig. S12 Confusion matrices under different temperatures (50, 75, 100, 125, 150, 200, and 250°C).
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Fig. S13 The global discrete weight distribution of the 300°C quantized model.
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Fig. S14 Training dynamics comparison between the quantized model constrained by 300°C device
conductance states (blue) and the full-precision baseline (red) over 30 epochs.
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Table. S1 Summary of /, /¢, and /¢//, ratio extracted from consecutive /-V sweeps of the F;(CuPc/MDMO-PPV memristor after different storage periods under 25°C

and 70% RH.

ITO/ F1,CuPc/MDMO-PPV/Al

Time
(25°C 70% RH) 1 day 3 days 5 days 7 days 10 days 14 days 21 days
1 (x107A) 0.06 0.24 0.07 0.09 0.03 0.02 0.02
1 (x10°A) 0.14 0.41 0.31 0.14 0.09 0.04 0.04
11 2.33 1.71 4.43 1.56 3.00 2.00 2.00




Table. S2 Summary of Gy, Gy9, and Gy(/G ratio of the F;,CuPc/MDMO-PPV heterojunction device measured at different temperatures (50—300 °C) under 70% RH.

ITO/ F14CuPc/MDMO-PPV/AL

Temperature (°C)

(70% RH) 50 75 100 125 150 200 250 300

G (x10°S) 1.49 1.21 6.60 7.94 20.40 11.35 19.61 75.48

G, (x10°5) 6.70 9.68 12.54 26.54 54.52 54.11 56.71 96.42
G /G 4.50 8.00 1.90 3.34 2.67 4.77 2.89 1.28

10 1




