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Abstract: We have investigated the effect of strong p—type organic semiconductor F4,—TCNQ—doped
CuPc hole transport layer on the performance of p—i—n type bulk heterojunction photovoltaic device
with ITO/PEDOT:PSS/CuPc: F,—TCNQ (5 wt%)/CuPc:C60 (blending ratio 1:1)/C60/BCP/LiF/Al, architec—
ture fabricated via vacuum deposition process, and have evaluated the J—V characteristics, short—
circuit current(J.), open—circuit voltage (1,.), fill factor (FF), and power conversion efficiency (7.) of
the device. By doping F,—TCNQ into CuPc hole transport layer, increased absorption intensity in
absorption spectra, uniform dispersion of organic molecules in the layer, surface uniformity of the layer,
and enhanced injection currents improved the current photovoltaic device with power conversion efficiency
(17.) of 0.16% , which is still low value compared to silicone solar cell indicating that many efforts should
be made to improve organic photovoltaic devices.
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Figure 1. Chemical structure of copper phthalocyanine (CuPc)
(@); tetrafluoro—tetracyano—quinodimethane (F;,—TCNQ) (b).
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Figure 3. SEM images of PEDOT:PSS thin film before plasma treatment (a); after plasma treatment (b).
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Figure 4. 3D AFM images of vacuum—deposited thin film; CuPc thin film as deposited (a); CuPc: F4—TCNQ thin film as deposited
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Figure 5. XRD analysis of vacuum—deposited thin film; CuPc
thin film as deposited (a); CuPc: F,—TCNQ thin film as
deposited (b).
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Figure 6. Absorbance spectra of thin films; CuPc thin film as
deposited (a); CuPc: F4,~TCNQ thin film as deposited (b).
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Figure 7. J—V characteristics of multi—layered photovoltaic
devices; ITO/PEDOT:PSS/CuPc/CuPc:C60 (blending ratio 1:1)/
C60/BCP/LiF/Al (a); ITO/CuPc:F4—TCNQ/CuPc:C60 (blending
ratio 1:1)/C60/ BCP/LiF/ Al (b).
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Table 1. The Features of Multi-layered Photovoltaic Devices;
ITO/PEDOT:PSS/CuPc/CuPc:C60(blending ratio 1:1)/C60/BCP/
LiF/Al (a) and ITO/CuPc:F-TCNQ/CuPc:C60(blending ratio
1:1)/C60/BCP/LiF/Al (b)

(a) (b)

Short—circuit current (Jse (mA/cm?]) 0.15 0.25
Open—circuit voltage (Vi [V]) 0.97 1.35
Fill Factor (FF[%]) 0.54 0.47
Power conversion efficiency (77. [%]) 0.09 0.16
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