SIS solar cells : FABRICATION STEPS

®
Deposition of the phosphorous
containing organic film on the back

side of the Si-wafer by spin-on
technique

Halogen lamps
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Making n*- back side contact by rapid
thermal annealing -

Fabrication of the tunnel oxide by
chemical oxidation

Deposition of indium-tin oxide (ITO) film
by spray pirolysis technique

Vacuum deposition of the metallic grid

Cutting of Si-wafer on separate solar
cells, soldering and assembling in solar
modules




ITO/SiO4/n-Si: forward I-V
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Transparent p-Type Condugting Oxides

H. Kawazoe, H. Yanagi, K. Ueda, and H. Hosono

Table I: Preparation Conditions of Thin.Flims of CLIAIO,, CuGeaO,, and SrCu;0,

. Flim thickness (nm)

by Pulsed Laser Deposition.
CuAlO, CuGa0,  SICu0y’
* Substrate aAL0, (0001)  a-ALO, (0001)  Silica glass
Base pressure (Pa) 1%x1077 6x10°* 1.0 x 107
 Prassure (O, flow) (Pa) 13 9 7.0 X 10~
KrF laser fraquency (Hz) 20 20 2 ‘
Laser. power (J pulse™ cm%) 5 8 25
Subsgtrate tempenatura (*C) 690 700 300
Subsirate—target distance (mm) : 25 25 . 40
Post annealing (temperature X time) (°C X h) 800 %X 3 None - 300x3
500 500 120

*3% of Sr was replaced with K.
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Figure 5, Optical-iransmission
of (A) CuAlQ, and (B) CuGsa0,
delafossite

thin fiims in the

UV-visible—naar-infrarad region. I

Table II Electrical Transport Properties of Thin Flims of CUAloe, CuGa0,,

SrCu,0,, and Agin0O, at Room Temperature.

CuAlQ, + CuGa0, * SrCu, O, AginO,t
Electrical conductivity (S cm™") 85 x 1077 "~ 63x 102 483x102% . 86X 10°
Carrier density (cm™2) T 1.8 % 107 1.7 X 10" 6.1 X107 27 x 10%
Hall mobiiity (cr? V-1 8~Y) 104 0.23 048 © 0.47
Hall coeflicients {cm® C=") +48.8 +37 +12 -0.23
+183 +560 +260 -50

" Seebeck coefficients (uV K~')

* 3% of Sr was replaced with K.
5% of In was replaced with Sn. .



P-Type TCO
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Figure 12. meopwmnsmwmspocbumand(moaphomgmphonluncdan
Iabﬂubdﬁmnp-SrCu ), and n-ZnO on & glass substrats.
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Figure 13. A typical -V characteristic
of transparent p-n heterojunctions.
The junction exhibited nonlinear
_and rectilying i-V chamcteristics.
The awarage turn-on witage was
around 0.3 V. )



p-Type TCO &
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" Figure 14. Emission specira of & p-SrCu0,/n-Zn0 LED, oblained at room temperature by
current injection, The emission intensity increased with the increasing curent injectad. The
inset shows a plot of the emission intensity as a lunction of applied voltage. A tum-on -
voitage of about 3 V is seen.
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ITO/Si0O,/n-Si light emittigg diode
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Sensitivity (A/W)

Spectral Response (A/W)

ITO/SiOx/n-Si
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