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AN 2-12 03A15¥NOVVBUATEI UV-VIS Spectrophotometer

(17]111 : http://faculty.sdmiramar.edu/fgarces/LabMatters/Instruments/UV_Vis/Cary50.htm)


http://faculty.sdmiramar.edu/fgarces/LabMatters/Instruments/UV_Vis/Cary50.htm
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I=Ixexp(%)—l ......... (2-16)
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1 Y A o .
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I =A4'T exp (-‘”]f%) ......... (2-17)
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7] Bnﬁ 01 Barrier Height
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ABSTRACT

The aim of this stady was to fabricate the p-n heterjuction of mnc oxide (Zn() and micke| oxids
(M) thin flm uwsing sol-gel dip coatine method. The souctural property of thin flm was
characterized by the X-tay diffaction (XFLD) and the surface merpholopy was exammed by Fisld
emmission scanning eleciron microscopy (FE-SEM). The electorical property was mvestigated I-W
characteristic measuremeni by Sowre Meter, The 3RD results showed thar the WNilhZnO
beterojunction thin film was polycrystallme while FESEM mmage of thin film showed smooth
surface morphology and averags zram size was aboat 50 nm For electoical resol, the onrent-
voltaze corve of thin film exhibzed the diode characteristic with forward threshold volage of 06V

Eeywords: Wil Zn0, heterojunction thin flm, sol-gel dp coating.

INTRODUCTION

Zinc oxide (ZnlY) i= 2 o-iype semiconductor
that  has besn widely wused materials for
opipelecmonic application soch as TIW-lizhe
emitting dinde (LEDs) (Chichiba, 2005), laser
diodes (Simgh  2001) and wltravielet
photodetectors (Zhoo, 2011) dus w I unique
properties such as wide band-gap (3.37 eV,
large exciton binding ensrzy (60 meWV) at
ropm temmeranme (Adlsr 19700, Recently,
there are several Teports on the zowih o-hype
Ind on p-type matsrials 0 fom pn
heterojunction which haz potenial
applications m nanpelscmonic and materials
sciemre (Gupta, 2011, Zahedi 2013 and
Maszi, 2014) Amonz the p-ipe

5T-5

samiconductor, WD has  been extensively
imvestizated becanze of s excellent chemical
stability and has wide band-zap energy mngs
from 34 w 4.0 ¢V & mom tenperaturs
(Cavas. 2012). In the present study, MiQ/Zol
P—o heterpjunciions thin film was fabricated
on mibm tin owide (TTO) coated glass
substratzs by a  sol-gel process. The
simactaral, surface morphology and elecimical
propertis: of thin flm were imestigated.
MATEFRIALS AND METHOD

AT chemical: were of amahfical grade amd
they were used as recemed withouwt further
purtfication.  The MiZnQ  heterojmctions
thin flm bas been deposited oo [TO coated
glass by sol-gel dip coating process. Fistly,
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micke] acetate tetrabydrate (CHNI0, 4H.0)
was dissolved o 2-methowyethanc] solotion
and monosthapolamme (MEA) at room
temperanmre. The concenration of Mickel
acetare was 04 M and the mobr ratio of
MEA to N was 1:1. The sobotion was
contimumssly stired at 80 °C for 1 h until
bhomopenons selition was obfamed. For the
deposition of thim film the ITO coated zlass
suhsmate was dipped mio the prepared sol and
pulled up with constant rate of 4.0 cm mn
After each layer depositon, the coated film
was dried at 100 °C @ air for 10 min to
remove ofFamic sobvent m the fibm and this
precedurs was repeated 4 times. The dmed
fim was ammealed in ar af 3 *C for 1 hto
obtamed Nil thin fim.

The next step, Zolh thin im was deposited on
the layer of NiD thin film by the solgal
precess with usmg mnc acetate debnydrate
(CH.00Zn - 2HO) as a Zn source. The
concentration of Zme acetats was 0.7 M and
the molar ratic of MEA to Zn'" was 1:1. The
precess of Znl thn fim preparation was the
same a5 the process using for the WD thin
fim After Zp0) depositon the sample was
amnealed in air at 330 “C for 1 b to obtain the
WilZo0 thin fim.

The smuctural properties of thin flms were
caried out by X-ray diffaciometer (BED,
Bruker DE ADWANCE) with CoFn radiation
25 X-may source and measured in a low angle

mode. The nurface morphology and cross-
section of thin film was examiped by using

5T-6

e

R E]

the Field-Emission Scamning  Electzon
Microscope (FE-SEM. Hitacht, 5-2700). The
rumeni-voliage measmements af  Ioom
tenmeranme were performed by a Keithley
Cument-Vaokaze Source mefer with used
silver electrode to form obmic coofact for
WilvZoD) beterojunctions thin film

BESULTS AND DISCUSSTON

merainy ek k|

r &8 8 # ¥ F § §

3 Tharia (ringi

Fig. 1 ¥RD patterms of MilVZnD hetarojuncton
thin filmy

The grazmg angle X-ray difffaction patiems
of Nil/Znl beterojmctions thin film are
shown in Fiz. 1. It was found that all sanmples
showed the diffaction peaks matched the
sfandard diffaction pattern of a bexagomal
wrtzite Zol) smacmre (JCPDS card file mo.
3§-1451) and W0 cubic souwohoe phase
(JCPDS po. 01-12308). This indicated that
Znl and Wi thin flms were pobycrystallne
stmacpure. The average zram size (D) bas been
calculated wsmg Schemer fommmla (B, Do
Cullsry, 2001}

0.94
B Heasi

(1)

where L 8 and B are the X-my wavelenzih
(15406 A), Bragz diffraction angle, and full
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width at half maxinmm of difaction peak,
respectively.  The coystallie size obtamed
was 12 pm and 21 mm for Zp0 and WD

Fig. I FESEM images of NilvZn0 heterofenction
thin film {2} swrface morphology (b)) @oss sectiom

morphology

Fig 2 shows the FESEM photographs of the
surface () and cross-section () morphabogies
of Wi/Zn(d heterojunctions thin film. Tt was
observed that the suwrice merphologes of
Ip() thin fim coated en Wil thin film
ampealed at 330 C had wery fine
miTosimaciure with average gam size of
aboat 3 nm Cross-section FESEM mages
revealed the thicknesses of Wil and Zpd
thin Slms about &0 and 35 mm, respectively.

Fig. 3 shows the resalts of the cxrent-voltage
(I-V) measuwrements at room tenpenaiure for

5T-7
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i
2715
WilvZn( beteropmnction thm film It was
observed that the -V cumve rectifying
behavior with thresheld wvoltage 0.5 V. The
maximm forward to reverse current ratio
was abour 50 ar 1.0 V. These results wers
confimmed the fomatiom of the p-o
heterojunction at the mterface of Znl and
Wiy layers.
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Fig. 3 Curmut-voltyge characteristics of Wi0Zxl

CONCLUSION

In the work, NQ'Zpd heterojunction thin
films have been soccessfully depesited on
ITO substrate by sol-gel dip coating methed
The smuctural morphological and electrical
properties of MiDVZnD thm flms wers
imeestizated  The NRD and FESEM resuls
indicated that NilvZpl thin flm was
polycrysialine and average ETam size o ano
range. The cument-veltage chamcteristics of
WilvZn() beterojmction exhibited the diode
behavior with maxinvm forward fo reverss
current ratio aboat 30 at 1.0V
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