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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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Fig. 1. Basic structure and principle of solar cell.
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Fig. 2. Relationship between the imaginary and the
phase.
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Table 1. Technical data of PV.

Kinds of Crystalline Polycrystalline
solar cells silicon solar cell  silicon solar cell
Open circuit
voltage 216 V 21V
Open circuit
iiktent 0.305 A 033 A
Peak power 5 W 5 W
Peak voltage 17V 18V
Peak current 029 A 0277 A
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Fig. 3. Impedance meter and solar cell.
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Fig. 4. Internal equivalent circuit of solar cell.
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Table 2. Technical data of solar cell.
PV equipments

Size (WxHxL) [mm] 200%297x100
Terminal voltage [V] 2.2
Short current [mAl] 1,200
Variable resistor
Size (WxHxL) [mm] 100%297x100
Variable resistance 03051/2/310/2/5/10
[2] 0
Other peripheral
units

Voltmeter ;n;vmg coil type class

st :)nsovmg coil type class
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 1219 lux.

T T T T 80
ey 4-100
/7‘ 1120
A 1
/ 40
—_ 3t
i) )/" 0 3
E. /.,: 1 &
@ ? / ey - 4980 @
; ' 3 {200 &
1} « Do P e ot &
. i 220 —
0 ’ R .= 4 240
A i i A 'l zm
00 5010  1.0x10° 150100 2.0x10'
Frequency [Hz]
]
exr0* M -
L}
3 $xse’ -(b‘ g =
. T 50
3 e b X RN
! H A\ f 100
sx1g® . 1, G SR ¥
Y ex1e ) s o g
D e r"lv-- —————————a  {2% 8
o e &
oy | {ase g
sox' | 4 00
oo L - - - e
4.omo" + 4 - 400

L soxre’ 1.0x16" 1 30010" 2.o0m0"

Frequency [Hz]

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, Vo, load and
time constant of solar cell charge curve. (a) Vmax, V7o, time
constant according to load for crystalline silicon solar cell, (b)
Vimax, V', time constant according to load for polycrystalline
silicon solar cell.
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