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Figure S1. The respective molecular structures of DPP-DTT and N2200.
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Figure S2. The transfer curves of different ratios of N2200 doped into DPP-DTT before
and after experiencing light illumination.
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Figure S3. (a) Schematic diagram of the operating principle of the DPP-DTT: N2200
asymmetric electrode transistor device. Surface potential of asymmetric electrode
devices. (b) Au acts as source electrode. (c) Al acts as source electrode.
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Figure S4. Transfer curve and output curve of conventional symmetrical electrode OFET.
(a) Transfer curve. (b) Output curve.
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Figure S5. (a) Energy band during light illumination. (b) Surface potential of the blending
film utilizing KPFM after light illumination. (c) Schematic diagram of asymmetric
electrode device current becomes larger during light illumination.
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Figure S6. Schematic diagram of the human brain memory pattern.
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Figure S7. Truth table for the two logic functions of As-LSST.
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Figure S8. (a) Schematic diagram of the artificial neural network constructed by the As-
LSST device used for the recognition task. Evolution of the recognition accuracy of the
artificial neural network composed of As-LSSTs for handwritten digits: (b) number “3”
and (c) number “6”.
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Figure S9. Transfer curves of asymmetric electrode devices for different semiconductor
layer concentrations.

200

E Grid Markers i
i Marker 0 0.464 Marker 1 4.77
i Marker 2 13.0  Marker 3 18.2

| ]
' Results '
E Vertical Distance IOP nm

S0

100

i
0
i
I

nm 2 4 6 8 10 12 14 16 18 um

Figure S10. DPP-DTT: N2200 heterojunction film thickness.
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Figure S11. Topography images of thin films after doping with different ratios of
N2200 into DPP-DTT.
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Figure S12. Schematic diagram of DPP-DTT: N2200 symmetric electrode device after

illumination.
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Figure S13. EPSC of DPP-DTT: N2200 symmetric electrode device after 10 light pulses
of stimulation (V= 15V, Vg =-5V).
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Figure S14. Schematic diagram of DPP-DTT: N2200 As-LSST device preparation.



File Options Help

e > oo | [ e R o

KEYSIGHT

TECHNOLOGIES

Function  Sweep

w  Preview Range: FULL . | Offset (Repeat) Eij(VﬁRZ) 1 (\MR\)}i

CH1 Setting
Source Function |CONST
Mode ®@v

O1

Seuree -1E-7

Source Rangl :  Auto

1
Compliance jo.o1 A

Bepeat

Figure S15. Parameter

measurement system.

Figure S16. Physical
measurement system.

Common Sweep Setting
VAR (Prinary Svasp) Count © [999 ] Trigger
VARZ (Secondary Sweep) Count : 1
| Estinated Feriod 01207

Auto v

ininun Auto Trigger Perioc

setting interface of an Agilent Keysight B2900A Quick IV

photography of an Agilent Keysight B2900A Quick

IV



m Setting uﬂeasure
-

Math Table I\J\j\ Graph

KEYSIGHT

TECHNOLOGIES

Function Sweep ~  Preview Range iFULL ~ | Offset (Repeat) ‘l (VAR2) 1 |(\I-¢\R1) 1
= <
add E\l'\)u:r\!el | Source V Measure | Measure
xel
CHl
CORST
B ~| -

- |
xo
cHe
VARL

Channel Settine

Channel Communication

[Advanced Channel Setting

Common Sweep Setting
VARL (Primary Sweep) Count : |700 Trigger @ Auta ~
VARZ (Secondary Sweep) Count : 1 [] Specify Minimun Auto Trigger Perioc

Repeat : ‘1 Estimated Period 0.1207

CH2 Setting

Source Function | VARL
Mode : ®v
Shape : @® 1c

Source Delay 0

O1

) Pulse

Sweep : List v | 4
Compliance :  |0.01 A
Source Range :  Aute o

Aot taoe

Current Measure
Range Auto

Measure Delay : |0.05

Measure Speed : |Aute

Figure S17. Digital recognition experiment condition setting interface by an Agilent

Keysight B2900A Quick IV measurement system.



