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High Efficiency of Thin Film Silicon Solar Cell by using ASA Program
Jongyoung Park, Youngseok Lee, Jongkyu Heo, Junsin Yi
Sungkyunkwan Univ.,

Abstract : 2 UEH AT X0 A p-layer, i-layer, n-layer) thickness®t doping concentration2 Jt& 23| 20] &= 2A0ICH
2t layerOl A & & X RAE ASA simulator® OI28lA =2 E88 A= HOUHNISAXE L5 fsf =&
StCH  SimulationZ It p-layer® thickness= i-layer2

=Eeo o

4.535*10"m, n-layer®| thickness= 2*10®m, doping concentration 0.1eVUIA =SB 11.48%2 S8 8 & UAUCHL
2 HIE SolH =2 889 YUAEHAYNMX 4A Al &30/ 2 £+ UAS HO0ICL

9.5%10°m, doping concentration®  0.2eV, thickness&=

Key Words : ZUE & X|, ASA, p-layer, i-layer, n-layer, thickness, doping concentration, & & (efficiency)

HGHEE S8E £ UCh JdHAH XisEe g8 Sl
1. A 8 EHE X AMZUA 8 PRE €S8 XN2Z A8
ST oetar Ael2 EHYEXIOL JHXIL U= JbE
Sy I18MD UHY 018 2O HHMUS MBS mHerAd _SEIE BEAI I

- - 2 SN2 Y2 sS80dl 8 & A= ols 22
2 N7 24§ 352 J8MED UCHL X 23 - - _ N o
o o e N S88 3IE|GI! fA8IH ASA simulatorE 0188 1S E

£ 29 MBI AN 2 SFES NXD AN B = 3 LOIS simulationD S P 2UCH

2 OLZ simulation2 S8 AP EUCH

BHOl OtLIcH Ol AIBIOIAM S JHE 2 0l421 & AO0ICH

]

EE siMigE BHO FHUA EADIF A2 T2 2
Z2 Qs OIZHAIEIS IR =30 2 0SS0l 42
A2z HOICh Oleiet SAARE 0I1&8 WX =39
BHESE diZEo] fote 2= W WX JRE
B2 HRE S AZMCL OASUHAMT EHEES 0S8
OILIXIOF g0l 22E0 AJ=0, 1 IR HY &
Ol2td & # U= B2 XY S8I2SUAH bl
Is8L=s & MESoI2 & = AS NOICL O/ EHYE
£ 0I88 X2 JtE 2120l "= 201! S

2.4 ®

efficiency?t & &2 AEHE FI| R8I0 p-layer
thickness®} doping concentration, i-layer®| thickness, n-layer
9| thickness, doping concentrationE 3} AlZiCt.

simulation &A= G334 20

H 1. 2 layerS =J|AEH EA

- EIIAE

CHet ARG [MetM B2a XBE ) UACH Thickn Domi -

BN GTED Y= HYWIE JIBHOR MAB maiad oping concentation

- p-layer 10*10°m 0.50eV

XX, SIBE UTH X, J2lD JlE B2 ; 107

C & o J1E 20| O|2ED Us TS AR & i-layer 4.5¥10"m
Us =+ ALk Ji2 SEL M= AT = n-layer 2*10*m 0.30eV
UMAIZ 0l= CHAl ZEID HLO2 Lie £ UCHL &
MES CAFDY HOI L £ I SEH aga step 1 : ZIAEROIA p-layerD thicknessE B SHAI2ILCH
BN K= BT O3 JIX EHUEX =OoA Ym=Eo2 step 2 1 & AEUAM g2 DFAIIID idayer thicknessE
%0l AFREID UCH CIZE A28 EBLEX T8 o gstAIZICh

d 20= 80 EOXIXIS M0 HEOHH 20l
AF2ZID UCH ORI HEE H (2T o2 ey
Xi= HZDJ1AQ 50% Ol&t2 XXIdt= al2lZ JmeZ

o8t 2 HZE 2019 HeEEe o, 2cll 2F

]

XAoF SE6HH oA 22 HSE0A SE0l UCHL

W20 22 ASE EE = A= AN &
Of ¢13 SiD QUCH et AE EHYAX Jied B2
Oleg Hds9 Mad, ¢dd % OEF 422 gl
Xioh digh &2 &8 §° 2HE JHXLD UXE ZE XM
0 AMEElE 22 HI80 Y1 EASIL 01817
W20 c2d ¥ OZd Acl2 BN X2 2

ne

| =
AA T

step 3 : ¥ ABOUA 22 DI AL n-layer? thickness
E Bl AI2ICH

step 4 : o SEOA 22 LBAIIILD p-layere doping
concentrationS B 3HAI21CH

step 5 : & ABOA 22 LBAI3ILD n-layer? doping
concentrationS 8t Al2IC}.

3.2 ¢ &
ZIIAMEHOA p-layer2| thicknessE® SHSAIHA 2UCH
gl 0A 8 £ USO0| thicknessIt HIx& 882 =0I
Jb € ola SHR/AXX 8801 IAH EUHX= 28 #



g & UCk HOH

Ol A LEEHRICE

10.65

a8

10.60 p

1055

1050

Efficiency(%)
5

10.40

/./.‘
/.

/'

Thickness(10”°m)

8 1. p-layerS thicknessOll I8 &8 H 3l

10.63%2 thickness?t 9.5%10°m

S30 BOHEE &g = A0 zl 582

doping concentration0| 0.2¢VOIA LIEHGCY.

11.33%=

1M5p

-
pry
o

-
e
n

Efficiency(%)
o B
o -3

©o
)
v

85 > " " " " M
0.1 0.2 0.3 0.4 0.5 0.6

Doping Concentration(EF-Ev(eV))
38 4. p-layer@ doping concentration $}0i OIE

SE gl

85 =
LIEHLHRACE. n-layer= doping concentrationO|
X0IE He HOolX UXY HESF E820

n-layer®| doping concentration BI3t0l &
xS

oY [ok

=

=20 FHES HOE £ AL UMW SEES 1148%=
doping concentration0] 0.1eVOI A LIEFSECH
1msp .
_ 1o} )
g
2 10s}
-]
2
o
& 10}
=)
95k
00 01 0z 03 04 o5
Doping Concentration (EC-EF(eV))
218 5. n-layer® doping concentration®i 30l 12 &8 H3l

4. &

g

&2, & i-layer? thickness2| L"*.Q}Oil l]} SE8g Litt
LHRALY. i-layerOl = LA thicknessO| & 2 XIHLE &
OIXI® &892 Xi0IJF @Ol HaelglE 8 == UCL =
S22 10.71%2 thickness)}t 4.535*10 'm0l A LIEGCE

108
o ./' ]
;\?10.5-
T 104} ' 4
£ 103}
£ 102}
=
104}
o}
40 42 4.4 48 48 5.0
Thickness(10'm)
I8 2. i-layer2 thicknessOl & &8 B8l

&3, 2 n-layer? thickness Bi310 & &8 LIE

LHRUCE. n-layer= thicknesst Sf0IE 2O SNH{AE O
SE2 XOID O INH Uz NS HUE = AUJUCHL H
f S22 10.71%2 thicknessIt 2*10°mOi A LIEFSCH X

JIME2) gt SUE HEHHM ZIHEES UEHHALCLH

10.7 p /l\
106} / \
. 105 e
X e B
°§ 10.4 o 1
2 103 - :
Y [
= 102 \ .
=
101} —n— Efﬁcienti \‘.\ 9
100 b \\. -
9.9 s

M s M A A M A
00 05 10 15 20 25 3.0 35 40 45

Thickness(10°m)
8 3. n-layerd thicknessOii I8 &8 B3

J&4. = p-layer2 doping concentration Bist0ll & &
E2 LIEIUACE p-layer= doping concentration0| =& &
f [8Y NO0IE HY =2O0IX FXE HE+E SE0|

2} layer2| thickness2t doping concentration€ JHEGHM
simulation o £ %4Ct.

ZEROZ 1148%2 SE8E2 2 Sygsd 2429
simulationi M2 SHE HHEY thicknessO A p-layer=
9.5nm, i-layers 453.5nm, n-layers 20nmOlA JtE E2

AU S B2

FOII

88 E}=U 2 layerdt UR &
20| HO{AES HOIGIQUCH E3 doping concentration J}H
Ol p-layer= 0.2eV, n-layer= 0.1eVOIA JHE
g =Z=sd 2szy 2013H
concentration0] HE 45
UALCE Ol= doping concentration0] HE =
S8 d0Iste X2 T8 s 2+

¢ s

g
t=

p

EO =2

B 28

= (=1
S4s

S80l &#d33

o He

&1 28
[1] OI=F &, “EH 2 XESE>, 8l
[2) B.E. Pieters, J. Krc, M. Zeman, *“ADVANCED
NUMERICAL SIMULATION TOOL FOR SOLAR
CELLS - ASAS5"

- 438 -



