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A Study on the Characteristics of High Energy Nitrogen Ion Implanted CdS Thin
Films

Jae-hyeong Lee* - Seok-ju Hong** - Kea-joon Yang**
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ABSTRACT

The effects of nitrogen jon implantation on vacuum evaporated cadmium sulphide (CdS) thin films were investigated by X-ray
diffraction, optical transmittance spectra, and Raman scattering studies. The as-deposited CdS films have a hexagonal structure with
preferential (0 O 2) orientation. Formation of Cd metallic clusters was observed in jon implanted films from the XRD patterns.
The band gap of N+ implanted films decreased, whereas the optical absorption coefficient values increased with the increase of
implantation dose. The Raman peak position appeared at 299 cm-1 and the FWHM increased with the ion dose. A decrease in the
area of Raman peak of CdS Al(LO) mode is seen on implantation.
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Fig. 1. RBS spectrum of the as-deposited CdS film
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Fig. 2. XRD patterns of N+ implanted CdS fims with
different doses
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Table 1. Values of FWHM for (002} and {(103)
plane of N+ ion implanted CdS fims

Dose

(ions/cm?) (002) (103)
as—-deposited 0.389 1.430
1x10% 0.406 1.259
5x10" 0410 1.0%
1x10" 0.468 0.946
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Fig. 3. Optical transmittance of N+ implanted CdS

fiims with different doses
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Fig. 4. Variation in absorption coefficient for N+
implanted CdS films with different doses
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Fig. 5. Variation in absorption coefficient of N+
implanted CdS films as a function of the dose
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as a function of the dose

a3y 7& Fol wE CdS whubel gt
(Raman) 24E3 ¥3E Ueld Aoltt, 2HEHL
Lorentzian ?JZFE fittingd}ed peak $A, FWHM,
peak BH F& TRk FAd o] FANA ¥
utake} A9 Ay longitudinal-optical (1O) phonond
)3 2}gt peako] 299 cm oA BREHJT TG o
peak®] FWHME 202 cm'2 9239 7A%65
em HET R 2 g e, o]RAL CdS duto)
AR Helz AAEAr] GRojth EF YA o]
F9 o] gl et peak A7Vt Zadted, o]
RE o] F]Jo WE Fzl &4l AT Aoz A
Zteint

An o8

716

As-deposited

5x 10" N'rem?
1% 10" N'/em’
1x 10" N'fem’

1000 |

<> ne

Q 800}

=

3

5 soof

A

&

2 400}

7]

S .

£ 200}
0 , . \
250 275 300 325 350

Raman Shift (cm™)

a8 7. B 0|2 FY$ CdS utatef glot AHEY
Fig. 7. Raman spectra of as-deposited and N+
implanted CdS films
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