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Fig. 1. Schematic diagram of material energy level struc-

(a) BELIEL;

ture diagram and device structure diagram: (a) Energy level
diagram; (b) structure diagram.
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Fig. 2. Molecular structure (a), energy diagram (b), and absorption spectrum (c) of two polymers.

(a)
1.0F
N
e
% 0.8
"é ) -
<
~ L
8
£ 06
@ P3HT:PTBT7:PCyBM
A —— 10:0:10
< 04r ——9:1:10
—— 8:2:10
—— 7:3:10
0‘2 1 1 1 1
400 500 600 700 800
Wavelength/nm

1.0
wn
X
S 08}
8
3
~ 0.6
(o}
(%)
g
£ 04F PSHT:PTBT:PC;BM
2 = ondio
02r L gai0
—— 7:3:10
0 L . .
400 500 600 700 800

Wavelength/nm

P03 PRI SR W00 1o R AN TR) e L ) = S % A 22 S 0 7 £ % e s 1

Fig. 3. Absorption spectra of ternary active layer films with different mass ratios.
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Fig. 4. 2D and 3D AFM images of ternary mixed active layer films with different mass ratios of P3HT: PTB7: PCyBM: (a), (A)
Bt 10:0:10, Rg = 4.32; (b), (B) FiftHh 9:1:10, Rq = 5.40; (c), (C) BiftH N 8:2:10, Rq = 6.95; (d), (D) Fiftth 7:3:10,

Rq=10.93.
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Fig. 5. The J-V curve of P3HT:PTB7:PCBM device under three primary colors: (a) Red light; (b) green light; (c) blue light;

(d) dark light.
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Fig. 6. In(Jd*/ V?)-(V/d)*® curve of single hole device.
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Fig. 7. Hole mobility in ternary active layer films with dif-

ferent mass ratios.
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Characteristics of ternary photodetectors based on
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Abstract

In this paper, P3HT:PTB7:PCgBM is used as an active layer to prepare a ternary heterojunction organic
photodetector covering the visible light range. The effects of PTB7 added to P3HT:PCyBM system on the
optical and electrical properties of organic photodetectors (OPDs) are studied by atomic force microscopy,
ultraviolet-visible absorption spectroscopy and fluorescence spectroscopy. It is found that when the mass ratio of
P3HT:PTB7:PCqBM is 8:2:10, the response spectrum of the ternary mixed layer extends to 780 nm, and the
responsivity (R) of OPDs reaches 178, 291, and 241 mA /W respectively under 630, 530, and 460 nm light and -1 V
bias, and the specific detection rate (D*) reaches 10'2 Jones, and the above results are compared with the
research group’s previous results about P3HT:PBDT-TT-C:PCgBM as the active layer of ternary organic
photodetector. The phenomenon of the device performance gap caused by adding two polymers PTB7 and
PBDT-TT-C based on benzo[l, 2-b:4, 5-b]dithiophene (BDT) units into the same system P3HT:PCqBM is
analyzed. The effect of PTB7 on the micro-morphology of the mixed film due to the introduction of fluorine
atoms and the reason for the increase in the mobility of photogenerated carriers in the film are explained. This

OPD with better preparation performance provides a theoretical basis and method.

Keywords: organic photodetector, ternaryheterojunction, excitondissociation, micromorphology
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