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A method to fabricate thin-film photovoltaic devices (100) comprising a photovoltaic Cu(In,Ga)Se, or
equivalent ABC absorber layer (130), such as an ABC; layer, deposited onto a back-contact layer (120)
characterized in that said method comprises at least five deposition steps, wherein the pair of third and fourth
steps are sequentially repeatable, in the presence of at least one C element over one or more steps. In the
first step at least one B element is deposited, followed in the second by deposition of A and B elements at
a deposition rate ratio A,/By, in the third at a ratio A,/B; lower than the previous, in the fourth at a ratio A/
B; higher than the previous, and in the fifth depositing only B elements to achieve a final ratio A/B of total

deposited elements. The resulting photovoltaic devices are characterized in that, starting from the light-
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exposed side, the absorber layer (130) of the photovoltaic devices (100) comprises a first region (501) of
decreasing Ga / (Ga + In) ratio, followed by a second region (502) of increasing Ga / (Ga + In) ratio where
over the light-exposed half side of the second region (502) the value of Ga/(Ga + In) increases by less than

0.15 and contains at least one hump.

HERKRE
A ERA
1004 //}gg 100+ » » BKRITER
L e 140 it
e 1%8 % l 110 » - 7?‘—37}&
110 120+« - $TR

130+ « « FEHFKET

140 =« - £ Hunt/E
150 « « - AT EHAE &
T AL

160 + + - AT @A &
& AL Z A AR ST



1538235
: /z}%/f\

£ 9 % 4137 -

(BRI T - SHEEEE) - XEETIEREE)

MPFEK 101108131

%#a : 101 403 A 09 8 CIPC o ;. Qeci(dz 2200601

Game oo marng

— BREHE: (PX/EX) [Has #/r¢ <2006.65]
HIECRITRE KBSk

Thin-film photovoltaic device and fabrication method

— P XBARE

— EMEBEARIEE (100) Y H  ZIHBEA
SYVMESNEEBEB (120) EZ KK 7T Cu (In, Ga) Se,
WM % M ABCUR W B /B (130) - M ABC.JE » ¥ 5 &
BMENRBAEVSHIMSE  HDEEV - BCTRREL
R—RSESBINBER TRENE=RENS B AR
TEEW - EH—FSEF > EL —EBEERBAMH > &8
S BEEE U MERILRA/B A MARB EE =5
B U ERGEN ZILRA/BIH €505 B0 UG RN
G ZLLBA/BYLHE EESAS B P EAMBT ZLE
BB M TECREILEA/B:. FRZHARITEER
, BMERBBLEHEMB  ZERTEE (100) 2 % KB G

(130) B & FEWH K EGa/ (Gatln) LB ZHE — B (501)

B EZEWEMGa (Gatln) LEZHE B ( 502)

HAEZHE-E (502) 2B % % E £ Ga/ ( Ga+tln) 18
. MAEOISESAEES —B#E (hump)

866711 -1-



AN

T

[538235

E-HEAXBFAFH L

A method to fabricate thin-film photovoltaic devices (100) comprising a photovoltaic
Cu(In,Ga)Se; or equivalent ABC absorber layer (130), such as an ABC; layer, deposited
onto a back-contact layer (120) characterized in that said method comprises at least five
.-deposition steps, wherein the pair of third and fourth steps are sequentially repeatable, in

~ the presence of at least one C element over one or more steps. In the first step at least one

B. elen]e_nt is deposited, followed in the second by deposition of A and B elements at a
'd\éposition rate ratio A/B,, in the third at a ratio A/B, lower than the previous, in the fourth at
a ratio A/B; higher than the previous, and in the fifth depositing only B elements to achieve
a final ratio A/B of total deposited elements. The resulting photovoltaic devices are
characterized in that, starting from the light-exposed side, the absorber layer (130) of the
photovoltaic devices (100) comprises a first region (501) of decreasing Ga / (Ga + In) ratio,
followed by a second region (502) of increasing Ga /(Ga + In) ratio where over the light-
exposed half side of the second region (502) the value of Ga / (Ga + In) increases by less

than 0.15 and contains at least one hump.
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