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Abstract Key words 
     Zinc Oxide (ZnO) thin films of different thickness were prepared 
on ultrasonically cleaned corning glass substrate, by pulsed laser 
deposition technique (PLD) at room temperature. Since most 
application of ZnO thin film are certainly related to its optical 
properties, so the optical properties of ZnO thin film in the 
wavelength range (300-1100) nm were studied, it was observed that 
all ZnO films have high transmittance (˃ 80 %) in the wavelength  
region (400-1100) nm and it  increase as  the film thickness increase, 
using the optical transmittance to calculate  optical energy gap (Eg

opt) 
show that (Eg

opt) of a direct allowed transition and its value nearly 
constant (~ 3.2 eV) for all film thickness (150, 180, 210, and 240) 
nm,  so Zn0 thin films were used as a transparent conducting oxide 
(TCO) in various optoelectronic application such as a window in a 
thin film solar cells. 

ZnO thin films, PLD, 
optical properties.  
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 ةبطريق ةالمحضر )ZnO( اوكسيد الخارصين ةلاغشي ةتاثير السمك على الخواص البصري

 PLD )ترسيب الليزر النبضي (

  ميسر امين سالم محمد

  العراق ،بغداد، بغداد ةجامع ة،الھندس ةكلية، الطاق ةقسم ھندس

  الخلاصة 
حضرت اغشية رقيقة لاوكسيد الخارصين بطريقة الترسيب الليزري النبضي على ارضيات من الزجاج عند      

) لحساب nm)300-1100درجة حرارة الغرفة وقد استخدمت النفاذية البصرية ضمن مدى الاطوال الموجية 
) %80) تمتلك نفاذية عالية (>ZnOاوكسيد الخارصين ( ةبين ان جميع اغشيالخصائص البصرية للاغشية وت

) وتزداد النفاذية مع زيادة السمك، وقد nm)400-1100ضمن الاطوال الموجية المرئية وتحت الحمراء القريبة 
الطاقة ان جميع الاغشية تمتلك فجوة  ) وتبين (Egoptاستخدمت النفاذية البصرية لحساب فجوة الطاقة البصرية

                              لجميع الاسماك المرسبة، ~)3.2eVذات الانتقال المباشر وكانت قيمتھا تقريبا ثابتة (
nm 150, 180, 210, 240)) لذلك تستخدم اغشية اوكسيد الخارصين (ZnO كاغشية شفافة وموصلة (

)TCO الحال في نوافذ الخلايا الشمسية ذات الاغشية الرقيقة.) في مختلف التطبيقات الكھروبصرية كما ھو  
 

Introduction  
Zinc Oxide (ZnO) a (II – IV) 
semiconductor compound is one of the 
transparent conducting material 
(TCO), it has a direct band gap of 
(3.37 eV) at room temperature. That is 
suitable for short wavelength 
optoelectronic application [1–5]. 

Undoped ZnO is usually n- type   
semiconductor, which may be due to 
the presence of nature point defects 
such as oxygen vacancies and 
interstitial Zinc [6, 7]. a polycrystalline 
ZnO thin films attract much interest 
because of their unique optical and 
electrical properties, such as high 
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optical transparency in visible and 
infrared wavelength, high electron 
mobility, high chemical and 
mechanical stability in hydrogen 
plasma, in addition to its low cost and 
nontoxicity  [8, 9]. for those properties 
various applications in electronic and 
optoelectronic device such as a 
window in thin film solar cells 
[antireflection coating and transpiring 
conducting material], transparent 
electrode in liquid crystal display 
(LCD), photodetector, short 
wavelength light emitting diode 
[LED], heat protecting window, 
magnetic memories, and surface 
acoustic wave device, in addition to the 
traditional application of ZnO film 
could be used in integrated optics and 
gas sensors [10–13]. 
The most frequently used ZnO thin 
film growth techniques are pulsed laser 
deposition (PLD), magnetron 
sputtering, metal oxide chemical vapor 
deposition (MOCVD), molecular beam 
epitaxial (MBE), spray pyrolysis , sol- 
gel method etc…., [2, 4, 5]. 
 Pulsed laser deposition technique 
(PLD) was chose for ZnO thin film 
deposition, since it has several 
advantages  compared to the others, the 
composition of the target used and the 
prepared thin films are quite close, 
PLD  film were crystalline at lower 
substrate temperature with respect to 
other physical Vapor deposition (PVD) 
as a result of high kinetic energies of 
the ejected atoms and the ionized 
species in the plasma, so this method 
was used to grow ZnO films on a 
flexible panel display in addition to 
ZnO thin film is an extremely smooth 
surface [13].  
In designing modern optoelectronic 
and optical device, it is very important 
to know film thickness and their 
optical properties such as transmittance 
(T), absorption coefficient (α) and 
refractive index (n) as function of 
wavelength (λ) to Predict the 

photoelectric behavior of the device, 
unfortunately there are great 
discrepancies among various studies 
on the optical properties of ZnO thin 
film, Reliable determination of the 
optical properties of ZnO thin film is 
still Issue [14]. 
Researcher have found that the optical 
properties strongly depend on the 
thickness of ZnO film, In this work 
ZnO thin film of different thickness 
were prepared by pulsed laser 
deposition technique (PLD) on 
ultrasonically cleaned corning glass 
substrate at room temperature and the 
effect of film thickness on their optical 
properties were studied. 
 
Experimental details 
Zinc Oxide (ZnO)  thin films were 
prepared by pulsed laser deposition 
technique (PLD) on an ultrasonically 
cleaned corning glass substrate, Target 
were prepared from pure Zinc oxide 
powder (99,99 %) using cold pressing 
(5 Ton  on 12 mm diameter pellet), the 
substrate. was placed on a rotating 
holder, at a distance of 1.5 cm above 
the target, the target (ZnO pellet)   
were ablated using a-ND–YAG                       
(λ =1064 nm), the fluence of 5 mJ/cm2  
were  kept constant, the ablation were 
carried when the substrate at room 
temperature and an ambient Oxygen 
pressure of 0.02 mbar for a period of 3 
to 6 min at a pulse repetition of 6Hz. 
all the prepared ZnO thin films were 
annealed to 450 C˚ in air for 3hr, to 
increase Oxygen absorption which will 
predically Improve stoichiometry 
through elimination of Oxygen 
vacancies [13]. 
Weighting method were used to 
estimate the amount of ZnO needed to 
prepare given thickness (t), according 
to the following formula [15] 
t= 

௠

ଶగோమ௣
                                             (1) 

 
where  m: is  the mass  of  the  material 
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