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Photoelectric Properties of PbTe/CuPc Bilayer Thin Films
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PbTe/Si Bawte] EAg v@ BReAT PbTe/CuP/Si Hold ©& FAF (Jo)7h 2546 mA/em’, 32
BAYG (Vo)ol 170 mVe At 37148 54 Jehlidch 28 2458 (QB)E 15 %, #HUEEE (7)
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ARYS ¢ F ANk
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The crystallized CuPc and PbTe films are formed by thermal evaporation and plused ArF excimer
laser ablation. Structural and electrical properties of thin film is observed by XRD and
current-voltage(I-V) curves. From XRD ananysis, both PbTe and CuPc thin films show a-axis oriented
structure. For the measurement of photovoltaic effect, the transverse current-voltage curve of CuPc/Si,
PbTe/Si and PbTe/CuPc/Si junctions have been analyzed in the dark and under illumination. The
PbTe/CuPc/Si junction exhibits a strong photovoltaic characteristics with short circuit current(Js«) of
2546 mA/cm’ and open—circuit voltage(Ve) of 170 mV. Quantum efficiency and power conversion
efficiency are calaculated to be 15.4% and 3.46 x 1072, respectively. Based on the results of QE and 7,
the photocurrent process of PbTe/CuPc/Si junction can be explained as following three effective steps;
photocarrier generation in the CuPc layer, carrier separation at PbTe/CuPc interface, and finally a
transportation of electrons through the PbTe layer.
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Fig. 1. Experimental apparatus of thermal evaporation
and plused ArF excimer laser ablation for
the preparation of PbTe/CuPc bilayer thin
film(---- laser ablation position, — theraml
evaporation position)
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Fig. 2. XRD pattem of PbTe/CuPc bilayer thin
film on <100> Si at substrate temperature
of 300C
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Fig. 3. Current-voltage curve in the transverse
direction and the schematic energy-level
diagram of (a) CuPc, (b)PbTe/Si, and (c)
PbTe/CuPc/Si junctions . In the left, solid
line is measured in the dark and dashed
line under red illumination. In the right
side, dashed line is indicated fermi level(E).
Energy-level digram is represented at
applied bias(negative bias to Si) under
illumination. The work function of Au is
52 eV, Al is 4.2 eV, Si is 468 eV, p-type
CuPc is 47 eV, and n-type PbTe is 452 eV.
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Table. 1. Photovoltaic properteis of CuPc/Si, PbTe/Si
and PbTe/CuPc/Si junction. Where, I« short
circuit photocurrent, Vo open circuit
photovoltage, FF: Fill Factor, QE: Quantum

efficiency, #: power conversion efficiency

FF 7 QE

(%)

Isc Voc

(mA/erd) (mV)
4.29

Junction

CuPc/Si 12 007 140x10° 62

PbTe/Si 30 022 0Mx10° 27

PoTe/CuP/Si

2.06

2546 170 033 346x107 154
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Fig. 4. Digram for photocurrent process of
PbTe/CuPc/Si junction in the transverse
indirection: (a) the effective photogeneration
in CuPc layer which explains high quantum
efficiency, (b) the photocurrent transporation
through CuPc layer to PbTe/CuPc interface
and by large mobility of PbTe which

explains high power conversion efficiency.
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