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Analysis of the Electrical Properties of Solar Cell According to
Variation of the Frequency
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Abstract: This study focused on the performance characteristics of solar cell using the impedance
technique. We measured an impedance according to frequency from 1 Hz until 1 MHz. It could know that
the impedance was decreased according to the frequency increases in solar cell. The impedance of single
crystal solar cell was 061 @ at 1 Hz, and kept almost settled value to 1x10° Hz. However, the impedance

of polycrystal solar cell was 7x10° Q at 1 Hz.

Keywords: Impedance meter, Solar cell, Frequency, Electrical characteristics, Imaginary part, Real part

1.M2

A $27 7 ol AHS3ta e dEEX 4
f, A€, 47t F FHA8E F dALd 9
Eqen Ao 708d Fi H{3F olF AR
o] F¥HE YA HUeH HMHAR Ago=
A BFed =T A3FH EAHCE dFHEA
A AAHez dAA|A A HAE et 3
t AAq. HuAE dAT duAde=E
gl x|, wlojevjs, FH, 25Y, d8AHA F
oA 7pA 9] ouA]fhe] AT 23 3.

53] H¥3EAY Brde FE3 FAFAUAL
o2 71 Be 4L 7HA3 glen A7 R A
o 7% &3] Y Fo AUt HFFLAL HF
o] & & ALHA THo] 73y gE A
A gol w3 230 Hol 7HF JVFAHE 7 o

a. Corresponding author; sgkim@dsu.ac.kr

AR ol & 5 A+ [1].

oJAH Aol e ¥ B3 EF FEHAA 4
Bua o HFAA Y B¢ RES] WA w3}
o HYo] AHEZ W FAE 8= 3, 7
Ao wel HAF AV|7t & AolE B EF
AYZY B¢ L @/FE vz 319 oA £
el EAIHoE AHHAA L ULt

A HIFAA ] &S F7/H77] A3 47F
ez FYy AR AR F4 FA & °
4 5£8& F ¢ I/ 9. 9FFHA P
o] &3ty &L F/MNIIE A EF FAIAT o]
o & ¥& =% I/HET [2]

Hetd & w=EedA dAdE FH7E o83
BFAA e F A7AH 54L EMI}Y EE&e #
24715 999€ B4 QAR E Red 5xE
FAG.



A7 AAN 28 3] =74, A25¢8 A5%5 pp. 372-376, 20124 5% A4 F 373

2. &8 YH
2.1 EfSMX| 2| ¥ YOEA SHY
2.1.1 EfSHX|e] S | { F=

BFAR = dEe BEA 2271 #F gy E
ol A7z wstE 549 37149 &y
o} FAF ERE o]{3e= tol=HF F2E 7
T ONEA 2ol HFFEA A2 AL BF,
AHE B, e 7R, Al2"9 A7), 4R 244
gzl gGExg 7 durEe A E BYEA Y 7]
ETA4L 39 13 Zo] ¥ dUyAE A7) duR=
REs|A wAste BFHA o] (array), EHE
do AVIE AFs= AGAF =4 Fx, A4S
AHFE LF2 WUsee AdvH AX9g Ay F2 &
B3 7% 98L& ZE PCS (power conditioning

system) ZAx Fo2 FAEC [34]
_)

g2 V%

Photo-Voltatic array

Power conditioner Inverter

Battery

Fig. 1. Configuration of photovoltaic system.

BFAA ] AR M7= A Fo HIEHAE
AR dFANA 2A%H, A7 AVle wEAZ
ol EE9 HFos =AY & Yo HIFHA
713 EAE AASE 8248 Y UREHY WHF
2A WF AZ2AY, T H3E2AE 283 o=
AT, F-AHY AFEANE dAIFH LE9
W3 ol o Bl Wiy HEAZL FdAd #
A7t € 9 o] AFY 5&FS WA= AY @&
S2E N3 EHUAY, P39 784", 453 HF
AY A ASAAY n{FAY Fol TS gin
[6].

2.2 Yupa Y

AfoA e A¥L nAFAAE A, FHd7=
A/afd QoM AFew Eedc s@FAA] A
£ A #A7 Qo sy, aFAE AL
BHd, yid AFAY ZAE3e A2RZ AFAAME
Ugu= R, F47194 2+ A® x, =AY
X .o st 2FAN F AR R+i(X,—X 0
2 BANEd jE d5E dede A2E FAFAA
EdHE A% g FE0] FHA £ 5 3
=2 Yedo. d9d2dA ¢ FEE T 243
o 32N Y, HEZ dZ4H e O AY
52 28 F dde AL ¢ F Ao F, A7
A HE2 HEdA HER2 dd5 U AJHE
o] FHE IESE ST FEL o83} F4ZY #
oz s ¥ F Jde A ot 29 2 HEA
e S7HzxE vehz o 29 2XY "9
AAE €% R 483 C Aol EAFT. ALA
Y& AFE RE AU CE Eol7k=d, {7 dv
U w21t we} C AEo]l & & Yok v we
AFAME C el #Bol7] doll wtupgoz A
o] &&o| viAnRE & AFPo] e AAY BY
T o W, =¥ aFAME C A AR %
oji, 1 o]FRHE AF EFo] A HEZ, d
T+ 2 AZANE YA 9o AF dud2E= R
olxgl, BuUx dudaE A9 FIgz AIY
[7.8].

Ra Re
Re

Solar cell Solar cell

Fig. 2. Internal equivalent circuit of solar cell.
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Table 1. Technical data.

s Crystalline .
Kinds of pr Polycrystalline
solar cells Slhcocr;nSolar silicon solar cell

Open circuit

Voltage [V] 216 21

Open circuit

Current [A] 0.305 0.33
Peak Power [W] 5 5

Peak[g?IEage 17 18

e 0.29 0.277

Fig. 4. Impedance meter and solar cell.
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Fig. 5. Electrical characteristics of single crystal silicon
solar cell according to frequency variation.
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Fig. 6. Electrical characteristics of single crystal silicon
solar cell according to frequency variation.
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Fig. 7. Electrical characteristics of polycrystal silicon
solar cell according to frequency variation.
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Fig. 8. Electrical characteristics of single crystal and
polycrystal silicon solar cell according to frequency
variation. (a) single crystal silicon solar cell, (b) polycrystal
silicon solar cell.
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