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Photonic Synapse Transistors Based on TIPS-pentacene
with Long-term Plasticity
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Abstract: The photonic synaptic transistor of organic small molecule semiconductor TIPS-penta-
cene, polystyrene and perovskite quantum dots was prepared by the solution method using the domain
limited induced crystallization method. The film structure and photoelectric properties of the film were
researched, and the synaptic properties and behavior of the synaptic transistor were investigated under
different light stimulation conditions. The polystyrene played a dual role in improving the crystallinity
of organic small molecule semiconductor films and maintaining long-term photocurrent of synapse de-
vices. At the same time, organic composite thin film devices have achieved graphic perception and

memory functions, which could be of great significance for the development of artificial vision systems.
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Fig.1 The schematic of synaptic devices and biological syn-
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Fig.2 The optical properties of organic semiconductor com-
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Fig.3 The electrical performance of organic thin film transis-
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Fig.4 The photoelectric performance of organic synaptic transistors



534

TEARP 45 B RAR AT I PE Y 5L T TIPS JF L6 5 filh dt 14

241

D R TRAN S (B A T LN SO S R e
KRB W B WIR A B SR T RS, T — ORI
oK I AT A 0 3 R € 4 B Y B8, AT A 7%
Z R TR AR Z o A OF R BT RO IR Y
Je AT R R A AT

24 TAIEWLHI S

CsPbBr, it F & f A L TIPS If H 7% L1 A7 76
SRS REH L R W E 5T R, 5l AL E , &
T Z W A e A B A O AR S A R BT Y
JEAE T e o 5, R e AR g T AR R,
JeAE S AR AR EH T Sl TH AN
OB P % 58 B SR 2 28 o i A T R A
G HL . (AR R A, TIPS I 2K 38 K 7 15
TS AW, G S(h)FT 't HE I B AL

A 0.03 nA,JF B H R R AR R T 10 s, Pk
IR A . X UL A S il RS YOG FL R
PEAS 25 T i 7 S0 S WO RR | W e 5 2k R
1 AY S 5 445 0 R T B 3 I R RS i 2k SR
FErE MBI LA AT AERAT
CsPbBr; & 1 1./ TIPS Ff- . 28 3l JI (%) ' v 14 i 4 &
5(c) I 7, #1478 5 6 ik ol 3805 7= A= 3 59 19 e A
HL AR 06 JF HLAR P 220k 2GRk . A B4
PS [ 3 AN % 2 HL45 Al Pk 25, AR [R) K /N A 3 i ol
WA N A, REY BB SR H L OLH
T 5 A 28 O AR JZ WK G B 6 S A AR ]
B2 2R AW ny BELAT , 2R G4 7™ A 1 R B L R A 1
T AR SRR T HLE B R T 5 il 8 R T2
AT S I . PS 7R A AR Ao R AT O FE 5%
fil b BE b 4 T OREAEH .

-0.041 -02r
—3.35eV TIPS+PS TIPS+CsPbBr, QDs
-0.03
E = o1
3 2
-0.02
D@D
-59eV _ . N . .
0.015 5 10 0 20 40
t/s t/s
(a) CsPbBr,-QDsFITIPS 3 T A A7 & (b) TIPS H FLIKE/PS A& ¥ ) HLIR (¢) TIPS3F T H/QDs B 11 6 B I

5

AL fi A B BB OC 2R B T AR HIL R

Fig.5 The energy band relationship and its working mechanism of organic synaptic transistors
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Fig.6 Long-term plasticity of organic synaptic transistors
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