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Fig. 1 Chemical structure of donor and acceptor
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Fig. 2 Device structure of solar cell
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thermal annealing
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Fig. 5 EQE curves of solar cells before and

after thermal annealing
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Table 1  Device performance parameters of solar cells
Thermal J.e/ M s sce’ [T
' Vv FF /%  PCE/% h 2 SCLC scLe o/ i
Annealing (mA - ecm ™) (em* - V7' es™h) (em> + V7' o5
before 0.767 5.633 53. 86 2.32 1.51x 107" 3.30 x10°° 45.7
after 0.774 8. 403 55.68 3.62 1.74 x107* 6.57 x 107° 26.5
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Fig. 6

Characteristic of solar cell before and after thermal annealing: Photocurrent density versus effective voltage (J,,-V.y)

curves (left) and Light intensity dependence of the short circuit current curves of solar cells (right)
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Fig. 7 AFM phase (a,c) and TEM (b,d) images

of blend films before and after thermal annealing
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Research on Enhanced Performance of Phthalimide Based

Solar Cells by Thermal Annealing
QIU Fang-long '*, JIA Yong-zhong'
(1. Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining 810008 , China;
2. University of Chinese Academy of Sciences, Beijing ,100049 , China)

Abstract; In this paper, the reason of improving the performance of thin film solar cells by annealing at
100 °C was studied. The optical performance, photovoltaic performance, carrier transport performance and
morphology of solar cells were characterized by various characterization methods. After thermal annealing, the
absorption spectrum is red shifted obviously, which increases the absorption of sunlight. The analysis of carrier
transport performance showed that heat annealing can increase carrier mobility, reduce carrier recombination
and increase photocurrent. The results of AFM and TEM showed that the films after heat treatment have better
phase separation and compatibility. After thermal annealing, the energy conversion efficiency of the solar cell
is increased to 3.6% , 56% .

Key words: Thermal Annealing; Morphology; PCE; Solar Cells



