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Abstract

This paper reported research and development status of
photovoltaic (solar cell) technology of the universities and
government research institutes in Thailand, and also describes
future prospects of the photovoltaic technology. Moreover, the
current status and trend of solar cell technology in the world were
presented in this report. The information from our study would be
useful for anyone who are interested in solar cell technology. It
was found that, in Thailand most attention has been given to
research of dye sensitized solar cell due to its uncomplicated
fabrication process, low machine and equipment cost compared
with other types of solar cells. However, compared to commercial
solar cell the dye sensitized solar cell has short lifetime and low
reliability  issues  which  require  further  development.
Chulalongkron University had been studying thin film amorphous
silicon solar cell and now focuses on quantum dot solar cell (QD).
For the research institute such as Solartec NSTDA, we developed
the thin film silicon solar cells on both small area (0.73 sz) and
large area (0.8 m2) by optimizing deposition condition and using
new material with an aim to transfer this technology to private

sectors.
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Dye sensitized solar cell 10.29 0.79 16.99 0.77 0.36
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T n Vi J FF 5
%) (V) (mAem’)
Crystalline Silicon
Monocrystalline 25.0 0.706 42.7 0.828 4.00da
Monocrystalline (HIT) 230 0729 396 0800  100.4'
Multicrystalline 204 0.664 380 0809 1.002"
Multicrystalline (large) 187 | 0639 377 0776 2174
Thin film, llI-V solar cells
GaAs (thin film) 261 1.045 296 0846  1.001%
GaAs (multicrystalline) 184 0994 232 0797 4011
InP (crystalline) 221 0878 205 0854  4.02'
Thin film, Chalcogenide
cIGs 194" 0716 337 0803 09947
CdTe 167" 0.845 26.1 0755  1.032"
Thin film, silicon
Amorphous silicon 95  0.859 17.5 063  1.070"
Microcrystalline silicon 10.9 0539 244 0766 1.199"
Photochemical
o »
Dye sensitized 104" 0729 220 0652 1004
" sn ] g ap
Dye sensitized (submodule) 8.4 0.693 18.3 0.657 17.11
Organic
I, sn ap
Organic 6.4 0.585 167 0655  0.759
) o a
Organic polymer 5.15 0.876 9.39 0.625 1.021
Organic (submodule) 205" 6.903 0502 0591 2235
Multijunction solar cells
GalnP/GaAs 303 2488 1422 0.856 4.0
GalnP/GaAs/Ge 320 2622 1437 | 085  3.989
GaAs/CIS (thin film) 258  NA NA NA 40
a-Si:Hiuc-SiH 17" 5462 299 0713 14237
a-Si:H/nc-Si:Hinc-Si:H 1252 2010 911 0684 027

ap = aperture area., da = designated illumination area., t = total area.

g = reported on a per cell basis.

h = not measured at an external laboratory.

i = initial efficiency.

j = measured under |IEC 60904-3 Ed. 1:1989 reference spectrum.

| = light soaked under simulated AM1.5 for about 140 hrs prior to shipment to testing
center.

11 = stabilized by 174 hrs, 1 sun AM1.5 illumination after 20 hrs, 5 sun illumination at a
sample temperature of 50 ‘c.

12 = ight soaked under 100 lecm2 white light at 50 °C for 1000 hrs.

s = stabilized by 800 hrs, 1 sun AM1.5 illumination at a cell temperature of 50 °c.

sn = stability not investigated.
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\Bedeld
Tasoas n Voc Isc FF ‘ﬁpuﬁ (cmz)
(%) V) (A)

Monocrystalline Si 229 5.60 3.97 0.803 778da
Monocrystalline Si (large) 20.3 66.1 6.35 0.787 16300
Multicrystalline Si 155 146 137 | 0786 1017"
Si thin film polycrystalline 8.2 250  0.32 0.680 661"
CIGSS (Cd free) 135 | 312 218 0689 34597
CdTe 109 2621 324 0623 4874%
a-Si:H/a-SiGe/a-SiGe 104" 4353 3285  0.660 905"

f = not measured at an external laboratory.
| = Light soaked at NREL for 1000 hrs at 50 OC, nominally 1 sun illumination.
j = measured under IEC 60904-3 Ed. 1:1989 reference spectrum.
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