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Abstract Donor-acceptor-type semiconductor polymer IPDT composed of isoindigo, propylene dioxythiophene and

thiophene unit was used to constructe an organic electronic device with a configuration of Al/IPDT/ITO. It was

found that the device had obvious memory resistance characteristics with ON/OFF voltages of 8 V/—7.5

high-low resistance ratio over 107.

V and a

The effect of laser irradiation under different wavelengths on the memory

resistance performances of the device was studied. The results show that a laser with 632-nm wavelength and 3-mW

power strongly affects the memory resistance performances. After irradiation for 60 s, the current trend of the

device is reversed. The ON/OFF voltagess are reduced to —2.2 V/1.3 V and the high-low resistance ratio is

increased to 10". The current is decreased by an order of magnitude, the fluctuation of the current-voltage curve is

decreased, and the power consumption of the device is effectively reduced. The number of stability cycle tests is

increased from 2000 before laser irradiation to 3500, which improves the accuracy and stability of data reading.
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Fig. 1 Schematic of molecular structure of polymer IPDT and ultraviolet-visible absorption spectrum of polymer IPDT film.

(a) Schematic of molecular structure; (b) ultraviolet-visible absorption spectrum
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Fig. 2 Structural diagram of polymer memristor. (a) Structural diagram of Al/IPDT/ITO device; (b) SEM image of

cross-section of device; (¢) AFM image of polymer IPDT film
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Fig. 3 Device performances. (a) I-V curve of Al/IPDT/ITO memristor, and inset indicating I-V curve of

device from —3 V to 3 V; (b) stability test results of device
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Fig. 4 I-V curves of device after 632 nm laser irradiation for different time. (a) 20 s; (b) 60 s

FERY HRS A LRS BH A bt 451 5 & 301 1 25
PANE 5Ca) IR f 4 BLRR e JF OC B4 i R B
WL IR S AT 2000 R4 = B 3500 W Tiif AP 4
TI5% . BRESREEAERGN Fm. B 5K
TR 50 Yt b g8 HRS H1 LRS BHAG (149728 £k (3%

@
0]
10"k « HRS

v LRS

—
=
T

F

eI ST
¥

0 1000 2000 3000
Cycle

Resistance /Q
— —
S ()
2 <

—
=1
>

Fig.

WL E R 1 V), Hh HRS BYBHE H 10 Q TR 5
107 Q.50 ¥R 22 J5 bt 2 0 3 v 4 A% 38 o BEL{f A5 r 484
K LRS B FHAEAE AT 50 Wil iy 10° Q 73
10° Q. 22 J Bifi 25 03 v 50388 I AT e 3 K 9 4 1 F
S HL BH L R R BRI A 101 R RE R 10,

1010,(b) -, = HRS
- v LRS
G 1ofe "
5]
Q
g 108k
A
& 107
10° vy Tevgre vy
0 '!'“mv"vv'w'v"w"vw T'v v
0 20 40
Cycle

B 5 fefbfaetmhRss B, (2) 632 nm EOEREET 60 s J5;(b) B 50 IAGFF IR HRS F1 LRS H [ A9 254k
5

Stability test results of device. (a) After 632 nm laser irradiation for 60 s; (b) resistance changes of HRS

and LRS in test for first 50 cycles
F 1 £ 632 nm WOL G 801k AR 19 28 1L

Table 1 Performance change of device after 632 nm laser irradiation
o ON/OFF Max ON/OFF ratio - ] o
Irradiation time /s Stability test Resistance variation trend
voltage /V (read on 1 V)
0 8/—17.5 100 2000 High—low—>low—high(bipolar)
20 3/—3 20 - High—low—>high—>low (unbipolar)
60 —2.2/1.3 10* 3500 Low—>high—>high—>low(bipolar)
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Fig. 7 AFM images of polymer IPDT in tunneling mode. (a) Without laser; (b) after 632 nm laser irradiation for 1 min
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