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Synthesis and Characteristic Evaluation of Downward Conversion Phosphor for
Improving Solar Cell Performance
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Abstract The applicability as a material to improve solar cell performance was reviewed by synthesizing a
phosphor that emits red wavelengths by a liquid synthesis method using a metal salt aqueous solution
and a polymer medium as a starting material. An aqueous solution was prepared using nitrate of metals
such as Ca, Zn, Al, and Eu, and a precursor impregnated with starch, a natural polymer, was sintered to
synthesize CaZnAlO:Eu phosphor powder. The surface structure and composition analysis of the
synthesized CaZnAlO:Eu phosphor powder were analyzed by scanning electron microscope(SEM) and
energy-dispersed X-ray spectroscopy(EDS). The crystal structure of CaZnAlO:Eu phosphor particles was
analyzed by an X-ray diffraction analyzer (XRD). As a result of measuring the photoluminescence(PL)
characteristics of the phosphor, it was confirmed that a red phosphor with a light emitting wavelength of
650-780nm was successfully synthesized. According to SEM and EDS analysis, the synthesized
Ca14ZnsAly 93035 Eu 0,07 phosphor powder has a uniform particle size, and Eu ions used as an activator are
present. The synthesized CZA:Eu’® phosphor can be used as a material that can increase the light
absorption efficiency of the solar cell by converting ultraviolet or visible light down conversion into a
wavelength in the near-infrared region.
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Figure 1. XRD patterns of CZA:Eu phosphors with various
Eu content, (2)0.03 mole, (0)0.05 mole, (c)0.07 mole, and
(d)0.1 mole.
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Figure 2. XRD patterns of CZA:Mn, Eu phosphor powders
with various Eu content, (a)0.03 mole, (0)0.05 mole, (c)0.07
mole, and (d)0.1 mole, Mn was fixed 0.07 mole for each
case.
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Figure 3. SEM photograph of a CauZnsAlyesOsEloer
phosphor fired at 1200°C for 3 hours, multiplied by each
(a)1,000, (0)20,000, (c)30,000, and (d) 50,000.
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Figure 4. EDS spectrum, SEM image and atomic Wi% of
prepared CaZnsAlyesOss:Euge” phosphors at 1,200C.
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Figure 5. PL spectra of a CZA:Eu phosphor, (a) emission
spectra, (b) excitation spectra.
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