LA (5 2

» 1o yleo ) ol <) o (609>

P97 9 SN 99 ( Sl S (59 o 31 Slod gl (v y 3

Pomuo gl T b ou 853 (595 S 9 59 w1 s>

g (ole i g4

Y6y Lo e T by o sy e Y 2gdd Jg

).»M.o olKisls m\,slg f}l& odSuisls ‘&)ﬁ oa)f !

el oliile S oMl olj] oKl colitile S sy o308 05,5

)JMA oKy cu.w.i...g(o 9 ‘_5.\5 0ASuisly (.31940 Ls'“’“\"é:‘o 09)5 v

Dalouji@yahoo.com™

RN

o wleWb)

oblizo J3la S’ gy i ool b poivogll b ok (32,55 55y deuaST 5 (3p SunsST iliio glo Y
S 0)85" K g0 lo Y it dB b (o] s glo 4Y (o) S (slod o gy N5 L
S [ JEs Jado ik Cog sl il doyd Fov g Do e e Gilixo (glod dw 43 595y I s b
Sy )3 3L 850 0l ol o] i pasizodl] b oL 555 ) deuST 4y o (59 AT
ol Ee b gy ST lo Y sl )i sl olod il b gy AT slo Y
At iogil YD 29> 30 i 9l B e 0510) Yo 4 siaS (ol OIS il doyo oo gloo
b S (ol dzyd Fov (olod 3 0l Bl g posinedl] bokd 5057 o) AT slo 4Y
0l yiygy o £La5)] Ol ity jiogil FF/N) Dgus 0 Syd iU By 0 U] Hlddo g piit
Onizian il o ylogil TO AT g o H U] slod 10 gy AusST 4 Y 50D plii o Y
o (55205 el g 8 (e IS o oy Fee (glod 13 parivoll b ok 1,5 55y deaST Y
Y (JSTs slol polie <l (clod Hlill -l yioglh B o £li)] 5 3l (oo D lalod 4dr 4

bl o Sinl gg) AT sl

VA ol 3 VY redl o

WA pore VO s b pdy

03lgauls

w5l oy s JLish SLo

o S gl (o0 0l

St S Lo Y pela
o il

S gle Y lisle Glllas (530085 5 Se

oloai jloaael cwy s Jdog 5 4 o0 olss

dodlo -

0dyiwS 20b BLs LN gy 5l ools aes S5 (Z0O) D] S o i) (S5 canio g (owdige lgo Ake

I}



v S olgd g (S5 gre8 ((Su] (JB (59, Co b slod il ow)

G b pueblide (B8 g, jf 0dlitl L posivasl
Y 59y yu do A og B L 35Ul sled o se0l)
5 09-5)] LlgS LS s wsl (ol atd la
xS L)l (i ) 509 4o T Cund b (3]
alatome anly )Lt asle ol (e g )lgd oy 90
VXV g0 53 (LS 5Lad g L e £XV T algus
oles @i La auY gy o ad)S L > \b e
sl as ccilsl Slg WO (lgs g 4dds VO 4l
T g bty JLais) (s 4555 3
048 uad 5 A8 Ve e Ay NS jaod ylade
W68, L wad ool 1,8 etwl g Joibl o Sgul gl
03> oy sl Y Colus gy o il (Jleis] s
L posiaogll b odd 30,55 (595 381 5 (555 2ST) 003
(420 A% Logls )3 pstsogl] 03 Ve g g5y 203 A0
255le bawgi g plin )3 &S 391 jegll YT 2935 5
0y55 S La duY b (6,5 ojlul olSiwd (ol Al
il & yly s dey a0 51 S el L (S S
L ocelw ) @as do a Soslw asjd Fov g Qe o
Oll g Bad Coujl aids (o ol)F ol ds Ve G o
B B oy 90 I Y Cilise (pols > el
ol bhuwgi b @Y RMS (65 5 b 4Y gdaw BT 5r58
pobual A et owled e clls 2Veeco-Autoprobe
0315] el Cawnss T X Tolel 5 ol (698 gy Suo
oy Sl ealitnl b s culps 4y baype o (658

i 0awlUV-51V ) 08ig yiSn!
Sy 2S1 g 59y S| sl 4N Dot (Sl S

Gy 5 adaly ) 0lg (o 1y posinngll Lo G35

5 ) s (55 S @ 5 [T] cal g YV Y L
(ol > 59y 28T 01 b sl Ol > Jglome i
OiSy > ez Il (gl 03,18 (slad )5 o aie
oAb Fiw (Sdyn ok 0] 555 sl g o [¥] I
(TCO) b oxo¥1 b 595 o 55 [#] (DSSC)

= 133 odlisul 3)90 [A] (LED) (5,95 (sladge> [ V]

poragll L oasd 305 (59) doaST sl 40Y 05,8
Caoglio Ly j (6y95 JUl Jd> 4 (555 4481 5 (AZO)
L o)l olse oS 4y 5 S pis S Lo
2y Lo w3l (B Sl sl sl o (S35
$9) 2ST slo 4 w0jgpol [1] 2,5 o )),3 o0l
Gllasl B slo i (595 » posisodl] b odd 51,5
e Iy S Cle 555 a1y (it ar g VYD
P (9 S dlox Sl ofag slo Cuje > 4 aillys
oBwsd s Sl 3 lajls (oF pom ¢ Ssls
S50 sle ¥ S o0yl 1) S Sl )0 sl
755 L2 (AZO) pomsinegll Ly 0acd 355 g9 2]
(CVD) olowis jLou (olows Cgwy [\WOY] 5)l >
(PECVD) Loeaodly L 0 o g (oo e « [ V0]
LYY ] =5l BT IWYAA] J5 = J—w V5]
sablize (349138 o [YV] (PLD) ol ,5) g,
SLed 8 LS (ml 5 Nsd (o drd 0 5 [VASYY]
5 JusTpolad g b 4 maw (S5 055 g9, 2 <o)l
95 3mS1 g (59) 2T o Y (Sl JBs (e

ol 48,5 )8 adllas 3)90 posiiegll bosd 305
220 S culled —Y

Lo odd (32)5 (59 2ST 9 (69 ST ilizee (sla Y

1Ee - Ule ) sosleds ENCIYTIR £




Syl yor (owidigo 9 ple

' (a)
1E+08 -
[ ZnQ - as deposited
I v ZnO - 400 °C
SEH7[ » ZnO - 500 °C
é" « ZnQ - 600 °C
B eEt+07}
4E+H07
Lo

- (b)
GE+HO7 |- f
| A AZO - as deposited
v AZO - 400 °C
- 3 AZO - 500°C
= AE+07 AZO - 600°C
a
2E+H07

1 2

3 4
hv(eV)

0 6l 65 s 2 Syl S 1905 =) JSib

Lol G209 $90 S| 9 (9 damnST 02 &y jL s

o dz )3 Fe e gD (Fee U1 5l s> pasimeslT
SIS

9 (Zn0) g9y 3uST 4y 93 (glym 0, 5 b a3 5o
Ao o i 1) (AZO) parivadl b odd 325 (59 3puS]
=25 o8l Ol (oo ol 9 9Smg Sun gl L
o3l polie .3) posd |y dlgel e (59 Olyd U
slales ;5 g U1 lod jo onds Coujl il gl oy

ST gl Y (el ol )3 il a3 Fee g O v e

71 1Fe- e 1 o los ) 50,93

[ye-vals,l
Dopt:fxt
Oy dlaly 5l aS Cls Cops & gl Y Culbus t
d dges SO ol o)@ydyl.’é&l]m.\i]uﬁw.\g

ax=2303A/t

Col b Y SusS GBA
ey g b -

21y (s 0orSdl) 655l 4 o (Sl JBs ) IS
A FeegBer ¥ee (U sled) calize slaled
&9y S 9 (Zn0) g9y 1S a0Y (gly (31,5 Sl
e o (L (AZO) pgsinegll b ors 3y
g 098 aw B <SG o 59y ST AY gl (Sl
oli8l a b b ey (9,80l d 1 am g canl cob
e o U g o, sSUY/D 5l amy o 1 0
Y Sal s clebses b o GiliEl g5 wMe
) u;’L“g" Lgbb)',} P cadl d‘)b lod 4o Lgl)g &9 KWWY
2 (AZO) pysipodll Ly oas 5)5 (5 28T &Y 3L
as g g SI O Lol S ol ds 3 Fevg B v slod
i o33l 6 Mo b b ) 3l g glite @90
SR 59y 2T 59y 1 posimegl] SLits 4V bl
Col Cualieis LS ol o il b A5 s gl (Sl
G5 69 ST 4 G (g9 ST (Sl JBs el

ol e ST )y porungll b oas

(AFM) o1 (5555 5Sung Sem yslal sy &Y S



e Sy olgd g (S5 9195 (Sl B (59, CSuib Sbod pil o)

20nm
rrrr

sUnm 20nm
rrerm

(g) AZO -500

AYnm

(h) AZO - 600

Shnm
—r——

9. damS| 9 (59 eS| 02 Cusy jb SGY b (59) D)3 93U (AFM) o3l (59 05 0 9Swg sSuo plas -1 S

SIS ile dz s Fe e g Do Fee (BBl Slos 3 posinesdT bosis G255

Vel ) soiles IENTTSTIR 4 |




Syl yor (owidigo 9 ple

oy S il asp Fer o Lol conl asly Sl ol
95 IS5 Ly olyd g ol il (55 e
W o gy 99,5 el i Les il 8l L g syl
P (—dye Sl 455, osalin (5 (o (pionen
Lol il o yuaid b )0 05 i b (59 ST Id
L odd (52,5 59y ST S 93U 0jluil (550 Sl poss
4SS o (o Loy g andl (gl Sl porie]
pomsansll o33 51)5 (s 5] S 55 it ol
= el g sl gl g o) Loy Wl 4 g
b

Y pX(Um) sy Z(m)elis)| @l ¥ S
L odd 32)55 59y deaST g (59) daST 0 coujly sl
3,5 il amyd FevgBer o ¥oo (5Bl clod ) posinagl]
e w g9y (dugy ojlul &S @ dngi by o LS |,
P AFM (ol 698 ©gSug s olluod bawgs b Y
Iate pSlas plpl cowl goye yog)Sie YX) Dgds
Ol il ptog S0 So plon X jome (69 (5240
Y as aad o olid b Y ol g paw gla)]
YO A G SO b 3L sled j3 50 g9y AuS]
cdl ool Y aS iy o il g WSl e siegil
S s S b g (o Ll g Cenn lgen (S
50 slod )3 pystiagll b odd 5,5 (59 ST 2ty
9y deaST &Y )l 5 505 S 2SSl £
5 3-8l (o (g8 Gl g JL8 )l a2 )3 Fee glos
W50 aled ity 4 s (65 Mo i gyl la alB
sLod 5 posieogl] b osd (32)5 (59 ST Y (iien

@ Comd (§ i8S ot g 51,8 gLl ol ol as pp Fe e

Y ree e ) ol URNTLITR

 yiagils YAIYY FO/YA YY/OA XD/F 55 4y )
Lo oad 32,5 9y ST sl Y (sl o ioen
Sl dmyd Fee gBeec ¥ g 51 clod )3 pouiungl]
G 9y STy ) aST Y 93 2 (1 ¥ S0
S b ye 05l a8 canl 03y LS poisegll b s
a0 (AFM) (ool (55 o5Sims S g 3 olis |
89y ST gl il b0l Ao (o y8 Oygo
= 3Bl slod &y bgyyo lydgil ooy Slyoss o i
oy (oo ylde Blas @y 0,8 le sy B &S AL
S (288 Olyai 35 (Bl a2 3 7o v glos (6l

ol ol oo 4 0SSOl as 3 B vy

Lateral Size of nanoparticles (nm)

as deposited 400 500 600
Temperature(°C)

$90 O3 95 (22 pe 8151 Ol pass Jloges -V JSi
590 3aS1 9 (59 ST 028 L3y jU s LY mhw
Feegher Fee (Gl slos ) posinaddTbosd G2)35
.)|)§625L»4?))
Lol 35 9y ST 090 (i ye s

335 (5l 433 Be v ) Cond Euik slod 3 pasizes]



e Sy olgd g (S5 9195 (Sl B (59, CSuib Sbod pil o)

= (a) ZnO -asdeposited }E (e) AZO - as deposited
20 15P :ﬁ
EIS- E F L\I:\ A AA
! STAy A ek
10 )\ &I A P\i{ JON ?1 Iﬁ{g
st il f w H “‘f s
00 0.‘2 )glzpm) 0.‘6 018 1 00 O.Ill XOIlem‘l) OIG ‘0[8‘ 1
" (b) ZnO - 400 °C %(D ” AZO _400 °C
4 . 1y
AT f i f‘i LA 0
gVl R R I
5’ i' '*‘;+¥V*% E’ \% v iv%* 7
f17 Yy ! il ?iml ]
¥ Ty ‘ A ?@ / ‘ [
; AR
00 0.‘2 Ié 0.‘6 018 1 0 0‘2 0[4 0‘6 018 1

® AZO - 500 °C

0.4
X (um)

o
15+ ‘I E [
o~ | o~ r
£ r £ 3p
£ Y 4 £
N 10- :,\ g E bEgﬂ N
S R
p '
sk f, b* s
>
o 02 04 6 03 1 0 0 04 06 08 1
X (pm) X (um)
) Zn0 - 600 °C "FAZO - 600 °C ()
s p
ﬂa iﬁi
L 5
- 20 _ f ] 11 )
£ 15F E 4 4 ‘g 1 4
N N 3 ; 3 NI
10f 44 ‘
: ﬁi zﬁ !
sk 1 j %
0% 0.2 0.6 08 1 0 1o“.z 04 6 03 1

posinaslT L o $2)55 $9) 3uST 9 (59 JmnS| 03 ity b 5 4V sl )X camnz (M) Z 5 )| s —F Y

EIFUE WRESTY SETY T

5“' . 5&[3' 6[0) )

1 les

) ._sb)Lo.&

Ve o9

#¥




Syl yor (owidigo 9 ple

Sl S (o0 (e o il gl polide 3 ) s
Forls¥eejlesuil glos Gl L ) ST &Y
G0F 9y ST aY iy piomen )5 (ole 42
azp ¥ Ul gles Uil U poinegll L oas
5, 8as s IS Sl dny Fer 4 00l g0 Sl
o Slgs (oo )8y ol 5T b (o R b STy oy

3l Syl sy ojlul Lil3l L

6
1
Poote @
v %
Vv,
v,
= »
~t L
g 24
=
S’
o
=
E I ZnO - as deposited
v 2-Y Zn0O -400°C
=% 4 Zn0O - 500 °C
I« ZnO - 600 °C
0 N R IR B .
-3 -2.5 -2 -1.5 -1
k [ log{(1/nm)}]
T 4 iXxXx (b)
4F '1'
>
‘rf-\
E
=
To 2f
=] |
E A AZ0 - as deposited
72} | v AZ0 -400°C
-5 > AZ0 -500°C
O AZO - 600 °C
PR SIS ST S SR ' L
25 2 1.5 1
k [ log{(1/nm)}]

O3 s o Siub @15 Olg5 S 1o g0 -0 JSU
L oo 32055 590 3amST 9 590 3T sLALY (sl 0
oo 38Ul glos o f,,,;ﬁo,ﬂ

By

'5;;5[“,49'))?. YRR

70 1Fe- e 1 o los ) 50,93

Sl o e 4o SO 0dle 93 (g )hges sl bl
o 2 (PSD) o &Y ik o515 ol s (sla o300
ol 938 S g e pgla jliged o uilS )8
sanliie .ol oas gl el 1p x 1 slel ,> (AFM)
ool858 b ddlaie S 5IPSD (sla dlads plos oS 59 0
‘_g)l.kj u»l_..mo $)9=5 d.’l_]ao Lol 0us JA&MA) M
oP(k) alaly c L 50 03l b piwnw (gly o Seolisd

(¥ ]9 o 00l ) yge ak LuilS

P()=2LN[<Z LI (FFT (A(x))>y+<
N 2 L(FFT(h(y))>]

93 9 (i Lo (LS o 4y98 LS FFT &5 ol

ol )b
P (k) k-8

» log-log jlyeoi cuis loic an i wl B LS 2
J> 51 Dy JUsT,8 sl 9 (oo dule YU WS ,8PSD
([¥Y] 8 o cawss log-log jldges o B
D¢ = 4+p/2
s 3 Lo Y (i 015 (g5 s jhaged OS5
G003 89 3ST g g5y ST glo Y (gl S,
Q)J;"s a" ‘\:“ cdl_il LSLA.) ).3 P?_a.;uc}ﬂ l.} D..\.a.d
oY alsy ab (Sl olg ey o olis ] o3 ol
Py JUS1e dlinl dgmg a5 s o olis YU uils'y
P9y onlpln A8 (o (Ll Atz o (S 095
9 u...ul_f)e La odld 4cg05m0 a)'b._Jl L u_m.lo Nfl); u|9’



e Sy olgd g (S5 9195 (Sl B (59, CSuib Sbod pil o)

9 ¥ 5 BUTled )3 g9y 28] 0dd G ok oS
203 03 | JieS 0y by Gliee 35 (Blo x> -
Foo sl sl sl 1oy3 0 YL AY SO i g
Voo slanY S5 liwe g canl 720 o> L5 ko 4y
oo Lo ) dopl o d Ae e oS Cunl didy 18 duo )y

Mb@(d)Y«SJ9o)&’>

- (a)
—_ 80~
2 I ZnO- as deposited
I O Zn0 - 400 °C
= [ » Zn0 - 500 °C
£ %0« Zn0 - 600°C
ﬁ L
e |
E
o o4
5t
%]
g
20
07 o by b by by
000057 0,01 0.015 002 0025 0.03
Hight[pm]
100
- (b)
— 80 L a AZO- as deposited
A AZO - 400 °C )Y
RN AZ0 - 500 °C v
[ AZO - 600 °C 4
2 60 — Vv
= 4“ v
1)} é hvv
= f fv
= 40 b A {
= 4
= P ’;7
) f‘ Y
<=
20
0

;N ERIEN BRSNS ENUVETTES R
0 0.005 0.01 0015 002 0025 003 0.035

Hight[pm]

CA.a:_)L.’ ‘5[“ 4."'” &Uﬁ')l 4“' . \ . l o ..I . _v ’S &
23 posiastT L o2 32055 (590 eS| 9 (59 3aST 02
SS e dz s Feegdee (Fee (Ul o

ol posizegll Ly odd o) 595 ST )3 5L ol

95 03 S S5 1enS1 A 1 postaegll 55 L
ol 5y S Y 53 b 39 e Sl i (ST
2 edd Csuil e Y JusTs oyl polds a8
uaSuie sl odd o3y lis £ S calisee slaled
coouib oyl ds gy da JUS18 slal polie a5 cul
LS| sla a0 (gl JUSTE olel polie oyl (S
A Freg Do Koo (31 clod joond couil g9,
VIO o VIEY YIAY SIVA L oy e 4 olS sl
Lo oad 35 59y ST sl 0¥ (gl g yiogils
FoglS YIEY o VIAY XIFY NIVY Sy d posineg)l
walie csuil slod Gl L cal ol il ol 29l

Al o ol oy ST sla Y JUST S sl

. 700
304 [ ] AZO
2.5
=
2
& 204
@
£
= 15
K
g 1.0
i
<
0.5+
0.0 _
as deposited 400 500 600
Temperature (°C)

$90 ST 38 b sl Y JUST slal -5 JSi

CFee U1 sod 3 parinegl T o3 §2)55 (59 3amST 9
EIFUE WEE SIS SEX YT

L) ol 5 (hges VL lioal) Y <S5 5 (Jhage5 b

Conl 0dd asuie Sl (o b Y (Y S5 goyhs oy

1€ Ll 1 o lods IENCIITI R 4 4




Syl yor (owidigo 9 ple

Ve s> Y S lie g Aoy 03 1 58 o) by

Cw|

&1o —0

[1] L. Dejam, S. M. Elahi, H. H.
Nazari, H. Elahi, S. Solaymani, A.
A. Ghaderi, “Structural and optical
characterization of ZnO and AZO
thin films: the influence of post-
annealing”, Journal of Materials
Science: Materials in Electronics,
Vol 27, PP. 685— 696, 2016.

[2] S. Talu, M. Bramowicz, S. Kulesza,
A. Shafickhani, A. Ghaderi, F.
Mashayekhi, S. Solaymani,
“Microstructure and Tribological
Properties of FeNPs@a-C:H Films
by Micromorphology Analysis and

Fractal Geometry”, Ind. Eng.
Chem. Res. Vol. 54, 33, PP. 8212-
8218, 2015.

[3] M. Matsumura, R. P. Camata,
“Pulsed laser deposition and
photoluminescence measurements
of ZnO thin films on flexible
polyimide substrates”, Thin Solid
Films, Vol 476, Issue 2, PP. 317-
321, 2015.

[4] T. Minami, Y. Nishi, T. Miyata,
“Effect of the thin Ga203 layer in
Zn0O/n-Ga203/p-Cu20
heterojunction solar cells”, Thin
Solid Films, Vol. 549, PP. 65-69,
2013.

[5] L. Chow, O. Lupan, G. Chai, H.
Khallaf, L. K. Ono, B. Roldan
Cuenya, I. M. Tiginyanu, V. V.
Ursaki, V. Sontea, A. Schulte,

Y rFee Ll 1 o los ) 50,93

Az Fee glod o ond sy gla 4Y a5 e
Ol 9 2m2yd 03 | 1S 0)i> by Gljee 015 b
gpl ews)) 5 o aopd Ae oS canl Z 2 oo Y 5
Y e danl e K0 slaled sly imen
Gl s 6L Slis aY cwl 1o p 0 YL s
by Hlaged 93,2 ases > Cuwl @il gy dg sl l5ee

Sl o SS9 pr 4 S P ol
S5 —F

S9-S5 S Ly D gl & ad dgie dllie ol
B L9 (0 B 59,5 5l Led lEl L g a5
cdy 9l aw B S5 o 59y ST Y gl (Sl
Ol 38l al i b ey (9,80l du 1 am g cnl ol
RSy b Ly g 9 SUYIB )y o 2 (0
Az ¥l S glales 3l (oo GRlE1 6 o
3 S B sl Gl ) il slod 3l oIS ol
ey <3l slaled ) el ity poriradll (305 56
b &Y () postsegll 35 U AT (Blo x> ¥
Ol U 1 it (JUS 3 skl (al8l 5 (59 S
s g Bl palie .l JUS 8 olul g9y coujl glod
s9) ST o Y (g X s 396 Z gl
= 895 2aST gl Y I S poiagll b osd 515
2] o il gl 4Y & Canl 005 asetentil
Bee g ¥er lales 3 oad couil o gl slos 3 )
g dmopd 03 jl yieS 0y by ol 315 (Lo
Al 6L gl wcwl o 0 YL aY S liee
Y o ad ool L posieedl] b odd a3 g9y puS]

Olie 35 il asyd Fee glod jd onds cusldl sl



e G olgd 9 (Bl S 9195 ( Su) JE g9y Bl Glod b )

[11]

[12]

[13]

[14]

[15]

substrates for solar cell
applications”, Thin Solid Films,
Vol. 515, PP. 6094-6098, 2007.

Y. Lin, M. Chen, C. Kuo, W. Yen,
“electrical and optical properties
of ZnO: Al film prepared on
polyether sulfone substrate by RF
magnetron sputtering”, Colloids
and Surfaces A: Physicochemical
and Engineering Aspects, Vol.
337, PP. 52-56, 2009.

X. J. Wange, Q. S. Lei, W. XU,
W. ZHOU, J. YU, “Preparation of
ZnO: Al thin film on transparent
TPT substrate at room temperature
by RF magnetron sputtering
technique”, Materials Letters. Vol.
63, PP. 1371-1373, 2009.

Y. Masuda, M. Yamagishi, W. S.
Seo, K. Koumoto,
“Photoluminescence from ZnO
Nanoparticles Embedded in an
Amorphous  Matrix”,  Cryst.
Growth Des. 8, 5, PP. 1503-1508,
2008.

F. Ly, C. H. Xu, L. S. Wen,
“Analysis on the process of ZAO
films by DC magnetron reactive
sputtering”, Science China
Technological Sciences. Vol 54,
PP. 28-32, 2011.

R. Baca, G. Juarez, H. Solache, J.
Andraca, J. Martinez, A. Esparza,

T. Kryshtab, R. Pena,
“Luminescence and  structural
properties of ZnO thin films
annealing in air”, Materials

Science and Engineering. Vol 8,
PP. 8-12, 2010.

[6]

[7]

[8]

[9]

[10]

“Synthesis and characterization of
Cu-doped ZnO one-dimensional
structures for miniaturized sensor
applications with faster response”,
Sensors and Actuators A: Physical,
Vol. 189, PP. 399 — 408, 2013.

L. Zhang, K. Jin, S. Li, L. Wang,
Y. Zhang, X. Li, “Synthesis of
Flower-Like ZnO Films and Their
Photovoltaic Properties for Dye-
Sensitized Solar Cells”, Journal of
Electronic Materials, Vol. 44, PP.
244-251, 2015.

X. Jiang, F.L. Wong, M. K. Fung,
S. T. Lee, “Aluminum-doped zinc
oxide films as transparent
conductive electrode for organic
light-emitting  devices”, Appl.
Phys. Lett. Vol. 83, PP. 1875-
1877, 2003.

H. Masui, S. Nakamura, S. P. Den
Baars, U.K. Mishra, “Nonpolar
and semi polar iii-nitride light-
emitting diodes: achievements and
challenges”, Electron Devices
IEEE Trans, Vol. 57, PP. 88-100,
2018.

H. Natsuhara, K. Matsumoto, N.
Yoshida, T. Itoh, S. Nonomura, M.
Fukawa, K. Sato, “T102 thin films
as  protective  material  for
transparent-conducting oxides
used in Si thin film solar cells”,
Solar Energy Materials and Solar
Cells, Vol. 90, Issue 17, PP. 2867-
2880, 2006.

J. Lee, D. Lee, D. Lim, K. Yang,
“Structural, electrical and optical
properties of ZnO: Al films
deposited on flexible organic

Ve

7A

e ) sosleds

Ve o9




[22]

[23]

[24]

[25]

[26]

Syl yor (owidigo 9 ple

sputtering”, Nanoscale Res Lett.
Vol. 7,294, 2012.

Kim, Y. Kim, G. Nam, D. Kim, M.
Park, H. Kim, W. Lee, J. Y. Leem,
J.S. Kim, J. S. Kim, J. S., “Effect
of different sol concentrations on
the properties of nanocrystalline
ZnO thin films grown on FTO
substrates by sol-gel spin-coating”,
Journal of the Korean Physical
Society, Vol. 65, PP. 480486,
2014.

Q. Zhu, X. Xu, M. Meng, F. Yang,
J. Guo, “Coupling of polarization
orientations of the ferroelectric
layers in an oxide sandwich
structure”, Appl. Phys. Lett. 116,
181602, 2020.

T. Minemoto, Y. Hashimoto, T.
Satoh, T. Negami, H. Takakura,
“Variable Light Soaking Effect of
Cu(In,Ga)Se2 Solar Cells with
Conduction Band Offset Control
of Window/Cu(In,Ga)Se2 Layers”,
MRS Online Proceedings Library.
1012, 703, 2007.

D. S. Liu, C. C. Wu, C. T. Lee, “A
Transparent and Conductive Film
Prepared by RF Magnetron
Cosputtering System at Room
Temperature”, Japanese Journal of
Applied Physics, Vol. 44, Number
7, 2005.

Lin, W. Fu, L. Jing, Y. C. Qu, Z.
J. Li, “ Electrochemical deposition
of nano-structured ZnO on the
nanocrystal line TiO2 film and its
characterization”,  Sci.  China
Chem. 53, PP. 1732-1736, 2010.

74

\f"')l-a-g ) ‘sb)Lo.«.'l'a

) e (209>

[16]

[17]

[18]

[19]

[20]

[21]

K. Sivakumar, S. M. Rossnagel,
“Deposition of aluminum-doped
zinc oxide thin films for optical
applications using rf and dc
magnetron sputter deposition”,
Journal of Vacuum Science &
Technology. A 28, 515, 2010.

E. Jimenez-Gonzalez, J. A. Soto
Urueta, R. J. Suarez-Parra,
“Optical and electrical
characteristics of aluminum-doped
ZnO thin films prepared by solgel
technique”, Journal of Crystal
Growth. Vol. 192, Issues 3—4, PP.
430-438, 1998.

M. Shakeri Shamsi, M. Ahmadi,
M. Sabet, “Al Doped ZnO Thin
Films; Preparation and
Characterization”, J. Nanostruct.
Vol. 8, No. 4, PP. 404-407, 2018.

R. Balu,“CdO thin films fabricated
by a simplified spray technique
using perfume atomizer with
different molar concentrations of
cadmium acetate for
optoelectronic applications”,
International Journal of Chemical
and Physical Sciences. Vol. 3, No.
4,2014 .

D. Mondelaers, G. Vanhoyland, H.
Van den Rul. et al. “Chemical
Solution Deposition of ZnO Thin
Films by an Aqueous Solution Gel
Precursor Route”, Journal of Sol-
Gel Science and Technology. Vol.
26, PP. 523-526, 2003.

M. C. Jun, J. H. Koh, “Effects of
NIR annealing on the
characteristics of al-doped ZnO
thin films prepared by RF



e G olgd 9 (Bl S 9195 ( Su) JE g9y Bl Glod b )

Vol. 6, 2, PP. 17-23, 2020.

[27] Tominaga, N. Umezu, I. Mori, T.
Ushiro, T. Moriga, 1. Nakabayashi,
“Properties of ZnO: In film
prepared by sputtering of facing
ZnO: In and Zn targets”. Journal

of Vacuum Science & Technology
A. Vol. 16, 1213, 1998 .

[28] X.Q1, S.Y. Zhang, X. B. Mi, X. J.
Liu, “Theoretical and experimental
study of photo-modulated
reflectivity detections for
transparent film/opaque substrate
structures”, Applied Physics A.
Vol. A 89, PP. 537-542, 2007.

[29] S. Hassanien, A. A. Akl, “Effect of
Se addition on optical and
electrical properties of
chalcogenide CdSSe thin films”,
Super lattices and Microstructures.
Vol. 89, PP. 153-169, 2016 .

[30] Raftari, N. V. Budko, C. Vuik,
“Self-consistent drift-diffusion-
reaction model for the electron
beam interaction with dielectric
samples”, Journal of Applied
Physics. Vol. 118, 204101, 2015.

[31] V. Dalouji, S. Goudarzi, S.
Solaymani, “The optical density
and topography characterizations
of MWCNTs on Ni-Cu/ a-C: H
substrates with different copper
percentage”, Microscopy Research
and Technique, 2020.

[32] N. Rahimi, V. Dalouji, A. Souri,
“Studying the Optical Density,
Topography, and  Structural
Properties of CZO and CAZO
Thin  Films at  Different
Annealing Temperatures”,
Advanced Ceramics Progress.

1Ee - Ule ) sosleds ENCISTIR £




