228236

- o n? o = | w = é’ ¥ @ o Y- F=1
uIdsidanu e Tuduatugnes suluuuuseesunszen Tvat ladldwisaduuniinsou
= 4 = a1 H =Y L o
ailamesamoldanzfoulvmsiimesdag AlFlumsailamess 1aun saelui anwdu
o o =Y v ar v = v ar ¢ a4 a
uRae1inou gavglunusessy uazszoziuthtaunusessy Tasiduimionldezgn
e @ ar c:;g 9 d? = 9 o
asavaeuauiiams Iihdromsiaunuddmuuuaduass anmiuEdondesgansse
¥
arey = = o o o at ]
H39zaoy andan1eInsIadedremaian1sae LT ITONT LAz aAINNTEAMSOUIRY
@ P me - an v &4 ~ ot P o
5995UAWEMsAsIunga lunmsnaassilldmanztoulumisfiwesAminsaumive 114
o H Qe :: ar ] ar i
Adundautiaandosnmsae anmndiuniu Wiid aammistamezduuruseSung nsull
¥ P [ 4 4 3 1o o w o
walng uaz Inseadrewdnd FwaminaassnuniauieoninuidaWihad sso ad
ar o - 3 & A 4 = t @
aNuAUUAEoIINBY  6X10° Tadus guugiiukusoafullszana 230 esrusaiFoa uay
1 [ ar = '3 i = | c:
szozvraihfurussssulszuim 6 wudiwas Aaun ldnaammdiniu ihdlszam
-5 4 = @ =1 ' = =4
2x10° Toru-mufiuns dnyazniuliglieadoammaon T5zuiu (110) tazszuy (211)
Gj ar A ] a ] v A ;:?::I ~ '3 s aw
Wuszundn Taammstamisiuunysess una vennnliimamisuiavuna Induay
= 3 Y a c;u; o - | ow u’:
FiiagesFuiNomNan I sosnzuaz ldanmdiunu IWihndias Aduanaludvaiung
=Y 6‘: = g a a 3 2 = ° aq 9o o =
silaswReazaesrumi sudutou lumuzangmirldszgndldtuwadudaeeriiag
=Y o o o o & deig ey o
¥iiaWduueaelulesswnounnadonla®sa lue luasumelszansnmveusaan ldday Iy

a aw £ A A s w = a
aﬂﬂunmﬁtﬁl‘iﬂijg’aﬂlﬂﬂuVlﬁmmﬁﬂug}mﬂ%‘El‘llﬂwmm:?}‘ﬁ‘]ﬂﬂ

228236

Molybdenum (Mo) thin films were fabricated onto soda-lime glass using dc magnetron sputtering
technique. A metallic molybdenum with a purity of 99.95% and a diameter of 4 inches was used as
sputtering target. The sputtering power, argon pressure, substrate temperature, distance from target
to substrate were variables for the investigation on the film properties. The Mo films were
characterized for their electrical, structural, and morphological properties using the linear four-point
probe technique, X-ray diffraction (XRD), atomic force microscope (AFM), respectively. The
adhesion properties of Mo films was characterized using the pull-off test technique. In this work, the
role of each sputtering parameter on film properties was investigated. The results of single-layer Mo
thin films shows that the sputtering condition: power 550 W, argon pressure at 6X10° mbar,
substrate temperature at 230°C, the distance from target to substrate of 6 cm, provides the low
resistivity of 2X10° Q-cm, large triangle-shape grains, preferred orientation (110) and (211)
planes, and good adhesion. Furthermore, the preparation parameters of bi-layer Mo films that give
better adhesion and lower resistivity were obtained. The suitable conditions for obtaining the single
and bi-layer Mo films were applied to the Cu(In,Ga)Se, thin film solar cells. Finally, the cell
performances using the Mo films obtained from the different conditions were also compared and

discussed.





