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Abstract: CIGS is one of thin film solar cell and has been studied so much, because of the possibility of
low price and high efficiency. Until now, co-evaporation and sputtering were typical method to prepare
CIGS  absorption layer, and a few company commercialized solar cell by these method. However,
non-vacuum process which has been studied for long time has not been progressed, though the merit of
low price. Especially, aerosol deposition method has not been reported, because it is difficult to prepare a
large quantity of various CIGS powder. In this study, CIGS powder was synthesized by mechanochemical
method and CIGS absorption layer was deposited by aerosol deposition method. The thickness of the
CIGS layer was controlled by the number of deposition and the surface roughness of it was affected by
the amount of flow gas. And, also, I-V curve of it appeared metallic property in the case of ‘as
After heat in Se-rich atmosphere, property
semiconductor. CdS and transparent conduction laver were formed by a typical method on it for solar
cell. The efficiency of cell was appeared 0.19%. Though the efficiency was low because of the
disharmony in the after-process, it was conformed that CIGS solar cell could be prepared by aerosol
deposition.
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& CIGS solar cell®] €57} A& ok, oF 2 i
FAg Fog& H4E 5+ e TR
printing, tape casting, sol-gel coating, electroplating,
aerosol deposition 5ol XFE 4 gen olE2 ¥
FE FHo|nE FAGE ¢E 7 2 g5g o
gloll A gHAdel olFolz FEF AR 249
7Y4E& B8 ¢ o FHE 72 AT 5%
oy g8 9§ olgstuz AYsE ¢ 71
TAo] Hadite die] ok FE vAF P E
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CIGS #$ul# 487 9% sources ZH7He] &
& g9 Cu (997%, Sigma-Aldrich Co. Ltd,
Japan), In (99.99%, Sigma-Aldrich Co. Ltd., Japan),
Ga (99.99%, Sigma-Aldrich Co. Ltd., Japan) % Se
{99.99%, Sigma-Aldrich Co. Ltd., Japan) o] AH&
Helok ol HaE o83d CIGS HydE
mechanochemical ¥ 22 it FAai9719

228 wady Cu, In, Ga, Se #5019 solvent
diethylamine (999%, Sigma-Aldrich Co. Ltd,,
Japan)& 45 cc A 23U} £7]¢ Ya 3 AE2=R
Yol & o] &3dhe] planetary mill (Pulverisette 7,
Fritsch GmbH, Germany)elA 300 rpm2 $E2 1
At Fet WYste] FdEta B0Te M 2440 F2
Az8A 2 AN CwmlnsGanisSerss 249
RE g 449 %96 XRD (MO3XHF,
MAC Secience, Japan)it o] &3] Zeolalgon |
me]  FrlE Mot FEE glass Hel  aerosol
deposition  (Thad-2000, Cermotech Co. Lid.,, Korea)
wygor o 2~3 me CIGS layer® ¥A4siqict. <
W aerosol deposition®] F2 EH2 flow gas® N
# Apgsiela, FAFL 1,000 SCCMelA 10,000
SCCM7t#] WgtElew, F3 Sl 1344 203
A g s elch, =8 vibration unite] EF AEZE
05014 1577 W3}ee] aerosol2] B4 FEHF A
o] &tslct. T2 CIGS layers 450T 1A 5507 742
dAe R WIshUA 5%Hy95%N: i
oA Se #4917 #H-t]f o] &8¢ Se-rich 2HANA 1
A13F dAelatddor, 39 CIGS layere] EWHI ¢
W& SEM (LSM-6700F, Jeol, Japan)& Apgdte] 1
olujz|g} F 3 FAFE HFAsdc. dME AFe
CIGS layer2] I-V curver high voltage source
measure unit (Keithley 237, Keithley Instruments, Inc.,
US)E ol&3te &8¢, CIGS solar cell2] E&&
solar  simulator (PEC-L11, Peccel Technologics,
Japan) 2 A8 %o

3. #3 ¥ 1

23 1€  mechanochemical "oz  fH4¢
CupsslnossGansSeis =42 CIGS 5t #Hapgn]
724 AR XA HAEA Adelr. afdAM &
gl dish o] FA4E H¥dE o 1 m oldte] §l
A azZlg Jdehda glew, 7AY Wy FHoR
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v gggkel, aga olge AFTEE BAE A
CuSex #1327} 23 JepdAw AMH ez CIGS ©
g4e Azt & dgsHe] S-S gAY + Uk
a2y 22 §4dE CIGS #4-uld |88kl aerosol
deposition e 2 HA4F CIGS 59 EAE T3 A
flow gas # & W3lo] upe} F3g SEM o]v] =] o]},
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Fig. 1. SEM image and X-ray diffraction pattern of

synthesized CIGS powder by mechanochemical method,

_‘

Fig. 2. Surface image of CIGS laver with the amounts
of flow gas: (a) 1,000 SCCM, (b) 3000 SCCM, (c) 5,000
SCCM (5 times, 1.2 amplitude).
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CIGS with the
deposition number at 3000 SCCM and 1.2 amplitude; (a)

Fig. 3. Fractured images of layer

3 times, (b) 5 times, and (c) 20 times.

Fig. 4. SEM image of CIGS laver with heat treatment:
{a) fracturcd image before heating, (b) surface image
before heating, (c) fractured image after heating, and (d)
surface image after heating at 5007,
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Fig. 5. Dark -V curve of CIGS layer with the variation

of heat treatment temperature for 1 hour in 5%H2/Y95%N:

and Se volatilized atmosphere,

Fig. 6. Fractured SEM image of CIGS layver with heat
treatment. (a) 450T and (b} 5507,
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Fig. 7. The efficiency of CIGS solar cell
aerosol deposition.
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