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Abstract: Recently, annual usage of energy is dramatically increasing because industrialization is going faster
and more electricity is needed due to various electronic devices. This study focused on the performance

characteristics of solar cell using the impedance technique. The experiment measured an impedance
according to frequency’'s from 2 mHz until 1 MHz. It could know that the impedance was decreased

according to the frequency increases in solar cell. The imaginary part was changed from capacitance

component to inductance component.
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Table 2. Technical data of solar cell.

PV equipments
Size (WxHxL) [mml] 200%297x100
Terminal voltage [V] 2.2

Short current [mA] 1,200
Variable resistor
Size (WxHxL) [mml] 100x297x100
Variable resistance 03051/2/3/510/20/5/10
[Q] 0
Other peripheral
units
i il 1
Voltmeter moving coil type class
05
Ammeter moving coil type class
05
Halogen lamp [W] 100
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Fig. 5. Solar cell electrical characteristics of frequency
variation at 515 lux.
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Fig. 6. Solar cell electrical characteristics of frequency
variation at 437 lux.
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Fig. 7. Solar cell electrical characteristics of frequency
variation at 210 lux.
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Fig. 8. Solar cell electrical characteristics of frequency
variation at 121.9 lux.
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Fig. 9. Solar cell electrical characteristics of frequency
variation. (a) crystalline silicon solar cell, (b) polycrystalline

silicon solar cell.
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Fig. 10. The relationships between the Vmax, V7, load and
time constant of solar cell charge curve. (a) Vmax, Vo, time

constant according to load for crystalline silicon solar cell, (b)
Vmax, V7, time constant according to load for polycrystalline

silicon solar cell.

0.02 HzolA 0234 Qo] =A=Jom 3 HzolMd=
0359 Qo] &=AFY 3 100 Hzoll A+ 0303 Qo] =
A= k.

a3 8L ElYAX ] Wel A77F 1219 luxd wuj

Yoz 472 o g3tel Foky skl e A

g Astelty, F3s WMakE 002
Hzel A 100 Ho7bx) W3t %9 Z4egt 735
7F 0.02 HzellA 015 Qo] FA=Aom 100 Hzell A
= 028 Qo] A=A

714 54e 248

a9 9% ©EA, g2 "ddAed W A7t
1219 luxd o 99 ZH7|E o] &3ty Fu
Wate] wE Ay 47t 5L EA% Aot
a9 Yol Foerh Tkl wEh 93
-100°°] HeH, A 0~4 Q o= HITah
a7 9l A Fagrt F7HEe wep 937



ANAAA 78] =i A,

-200°e Al A 35x10° QoA 0 oz A
3kl
a9 102 924 A gdAix e gad e
Z HFHA e ANH EAS ¥ l
H a)v HAA BHFAAY F - dAHY TV,

Vi, A3 AA ok #AE Y

o
g
Q
_\}_I
o
o
N

ks A%
7z

°] 5
Al JASA A A grel AaE

il
An o

N
rir
O o oX

i)
ru
|
(ST}
32
n)

_ MR
oo > Mol

o, 2
=2
o o
ro, rlr
e
% 2 o

o

)
[
2
N
k)

2,
18
=2
>
kl
N
o2
19
o
fru
i

2 Hr =
E =5
N
%t
o,
s
B>
i
|
i
o
=
32
i)

&= WH=A /\Z}ilﬁ ol A7) 7F =
REe] %7t F7Hghel wel dEgE Ao

A244 A9Z pp. 744-749, 20119 9Y:

oot
o
o
ojft

749

= A7 sy drAe] FolkA HATE F
7hete] Bl 22 58S YEIh

4. Fag7F aFvol A AFuE Wl wep &

7 gdd 2zt FRA gAEze] WstE o

nt

ol
e
rjg N 32
_"_l,

14 fEd douas Jgon
o

<
T AT

ﬂ.lO
Moo

EoATE 201085 AAAAR] Ao Fapol
771 & 371U (KETEP)e] A€ ol 3% AT
FhAl Utk (No. 20104010100380)

REFERENCES

[1] T. Lambert, P. Gilman, and P. Lilienthal, Integration
of Alternative Sources of Energy (John Wiley &
Sons, Inc., Hoboken, 2006) p. 415.

[2] P. Campbell and M. A. Green, J. Appl. Phys., 62, 243
(1987).

[3] S. S. Kim D. G. Lim D. Y. Kim, J. M. Kim, C. Y. Won, and
J. S. Yi, J. KIEEME, 10, 1034 (1997).

[4] W. A. Lynch and M. Salameh, Sol Energy, 45, 65
(1990).

[5] N. H. Reich, W. G. J. HO M. van Sark, W. C.
Turkenburg, Renew. Energ., 36, 642 (2011).

[6] R. Garcia-Valverde, C. Miguel, R. Martinez-Béjar, and
A. Urbina, Int. J. Hydrog. Energy, 33, 5352 (2008).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


