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Abstraczt CuIr;Al( C]A) films as precursoms for C JASwere prepared usingm ddle frequency A (¢ magneton sputtering and CIAS
ahsorherswere ohtained by selmizaton SHM and XRD were used to observe and analyze e c(mposit'pn§ microstmcturc§ and sur
facemorPholgies of he fims The results show hat heCIAS ahsorher fimswit a CU/( 11+A1) atan ¢ ratio of approaching€1 and an
ad justableA]/( Inl Al) ratp could he ohtained by ad ustin€ A] concentration in CJA precursors CJAS obtained in the work is can

posed of Cy In_ Al) Sg Phase Al existsmain]y i s0lid solution by substiuuting Tn
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Solar cells based on CuInSg thin films have re
ceived oonsjderahle attentpn as pranising potential
candidates for thin filn and Jowv_cost Photowolaic de
vicek? Cul} , AlS¢ sin€le pnction solar ce]] ex
hibited an efficiency of 16 9o ' In this work CIAS
ahsorher fiims were obtained Ccmposition§ micra
stmcture§ surfacemorPhopges of Ke filns were ana
yzed

1 ExPerinents

CTA Precursor fimswere deposited usmg€ m ddle
frequency A_ (¢ magneton sputtermg hYy sputtering
Culn aJoy wiget and CUuA | canposite taiget a[emately
A motary drive mechanisn was used to rot@ate the sup
strates t© ensure unifomity The CJA Precursors were
then selenized i selen im vapor for15 m i1 at610°(j.
CTIAS sanp s ohtajned are numpered as BL & B3
and B correspond n€ 10 the CJA sanples AL AZ
A37 and Aq  The CIA Precursors and CIAS finswere
characterized by SEM ED’S and XRD

2 Results and d scusspn

21 Compositpns of C]A Precursors and CIAS ab-
sorhers

Tah 1 and Tah o shov the campositions for he

fims hefore and after seJenjza ton Cu/( IH—Q—Aj atm.

ic ratjos of the CJA samples could be stabhileed amound

1 31 With a little lack of Cu Al/( In+Aj aumic ratos

ncreased fang 22 1 10, 39 3. Cu/q b+ A) aom
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ic ”tps of the CIAS fim could a]so be st@hilized a
roundq 3 and Al/( Ini- A) rato jncrease apng with
the increase of A ] concentration of precursors The re
sults shov that selenjzation process can keep a Cu/( In

_._Aj atam ic ratjo of approaching€] and adjustng€A )
( Ay rato

Teah | Canpositions for CIA fitns
No Al Y A3 A4
n./% 4429 4295 4700 46 95
n,_ /9% 4338 4179 368 3212
n, % 123 152 1617 209
O, /( N1, 08 075 Q8 Q8
0/ (Bt Ty) 022 0 27 Q 31 Q 39

Tah o Canpositions for corresponding CRAS filns

No Bl B B3 B
0.u/% 268 2395 2765 2484
n./% 2569 2545 2267 2055
2% 041 394 428 512
0y 2% 47.03 46 66 45 40 49 49
B /( Bt 1y ) 103 0 81 L 03 Q97
0/ ( Myt Ty) 002 013 Q16 020

2.2 Mrrostructure of the fins
Fig€1 shovs that a]] selenged sanPles consist of

CIAS with chakopyrite phase Peak Positins espe
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cially the 20 {or( 312) crysta] p}ange ncrease along
with the increase ofA ] concentration of plecursor’s due
10 a decrease n lattice Parameters [tmay he attriputd
10 he fact that A ] supstitutes part]y for n jn crysta] lat
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2.3 Surfacemorpholog es

Su rface morpPhojogies of CIAS ﬁInS( Fig 2) are
mamnly canposed of snooth 8rey area and white Protw
perant area The results of EDS micm analysis show
thatwhit area are Alpoor and Curch Phase whik
grey area are of Al rich and Cu poor phase W ith he
ncrease of A ] concentration i Precursor fiins the siz
of Cu— rich 8rains decreases and distripution get
sparse The Phenanenamay he attriputed the reason
thatbecause of A1 lover diffusion and shorter diffispn
length it s favorah e for the sanpPle of h Bh A concen
tation © fom snal] ciysta] grains durng selenijzation

3 Sunmarges

‘The selenjzation process cauld he effcient © Pre

Pare CAS absorber fitns with an adjustable Al I

B3 B4

FBo2 &M inages of the CIAS filn surface

A; ratjo and with 800d structura] properties The Prop.
erties of solar cells pased on CIAS i fims will be
stud ied
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