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Undoped and Cu-doped (0.01 mol%) ZnS thin films have been deposited by thermal
evaporation m-vacuum on glass substrates.  X-ray diffractometric study suggests that the crystal
structure of the films is zincblende, | Effect of increase in thickness| and annealing temperature is
found to decrease energy gap and resistivity. Copper doping has an effect-on optical and electrical
properties of ZnS films: energy gap increases but resistivity decreases. Values.of energy gap that
obtained from optical transmission. measurements range from-3.609 to 3.870 eV in ZnS:Cu, and
they range from 4.005 t0-4.025 eV in undoped ZnS. Photoluminescence measurements were also
performed on the ZnS:Cu thin films at low_temperature ‘around 10 K. Weak emission band
peaking about 420 nm was obtained by.using excitation-wavelength 337 nm. The emission band

may be attributed to electron transition from V, defect level to Cu-doped level located in the

energy gap.

Photoluminescence of ZaS : Cu Thin Films
Prepared by Thermal Evaporation in Vacuum
Mr.Saroch Ketkaew

Mr.Chakravut Patayakul

Miss Chaninun Mankong

Applied Physics Faculty of Science

Applied Physics

2007

Assoc:Prof. Dr./ThitinaiGaewdang
Asst.Prof.Dr. Chaisingh Poo-Rakkiat
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2.5 Mg (Favay, 2539; Madiad, 2543; §Arly, 2546)
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d
251 MImmveshiaoundsiuenadoaiunsa e ey, (Nuting, 2543;

gavle, 2546; By, 2539; Abelas, 1972)
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(ahv)”* = B{w-E, ) (2.10)

o B Aomind uazaumsh 2.10) Wdumsandnuas Inssadauoundasnaduuvuiios

2.6 audAmalnii (Runya, 1975; 138, 2543; Garadkar, 1999; Ramaiab, 1999; Niing,

= qs

2543; §@ie, 2546)
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2.6.2 mydaammmumuinih (Runyan, 1975; 2134, 2539)
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2623 myaamuiunlvivhiaedsav ¥ udy ( liner four point probes )

(Runyan, 1975; 8138, 2539)
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2.7 matiamandeuilduuninenssumemsdenamfeuluszuugeenn  (Obring,

2002; McGuire, 1988; Harris, 1989: %838, 2526)

274 mazvimamiediannsmasmaenidennadeuluisuugggma

(thin-film evaporation processes) (Ohring, 2002)
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2.7.1.1 SATIMIIZIBGAS (the physics and chemistry of evaporation) (Ohring, 2002)

INNIINANBIVOUTINUAZYAIFY (Hertz and Knudsen) 5051113 Inavetezaounie
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3.513*10% | A _a a
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2,7.1.2 mmﬁ’ﬂwmmq (vapor pressure of the elements) (Ohring, 2002)
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2713 uvaahudiaanuieuililumassmemsdanlidh  (electrically  heated

evaporation source) (Ohring, 2002; McGuire, 1988; Harris, 1989)
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2.7.1.3.3 IM321HA (sublimation furnaces) (Ohring, 2002)
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2.7.1.3.4 nhwnaey {crucible source) (Ohring, 2002; McGuire, 1988; Harris, 1989;

$0INd, 2526)
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2.7.1.3.5 msdszaiamigamgiivesundsifianandeusiafamiumu (estimating

the temperature of resistance heaters) (Ohring, 2002)
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laoh P,

Ap  MMANISUATIF (radiated power)
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2.7.2 miszmaanidizney (evaporation of compound) (Ohring, 2002)
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28  answaveslassaHaFusvindinnessuumunisudaud o35 mIszmeasdleany

Fouluszuugeyema (deposition geometry) (Ohring, 2002)
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29 uHuANIzEzMIE NS Ve mitezAvwlUNEn  (configurational coordinate
diagram) (§Aies uazaaz, 2546; §AN3, 2550; Garcia,2005; hitp://www. TETA&OTA
Molecular diagrams.htm)
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Y = f(ﬁ,ﬁf)- Z(if,') (2.41)
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Y= f(Z,Q). 7(Q) (2.42)
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Final State (f)
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As-deposited 1.58%10° 1.58 %10’ 2.85x10° 2.79 x10°
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400 2.20 x10° 2.18 x10° 2/78'x10° 2,75 x10°
9 9 9 9
500 2,67 x10 2.64 x10 288 %10 2.82 x10
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Annealing Temperature
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As-deposited 335 709 - 360 - 964
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DELETED AND REJECTED BY : Defeted by NBS card.
CCLOR : Bluish while
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Lattice : Rhontbehedral ML weight = 3206
$6.: R (148 Vokano [CD] = €32 89

2= 1001700 Ox= 2214

¢+ 4.27300
Z= 12
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1 msdeduiildlumaneaslszneudan zas

2. CuClz.Hzoﬁi)“luawse%aﬁ'u‘luﬂ?n1aa 0.01%

3. IVYDYADN Zn=65.39, S = 32.066, Cu =63.546 , C1 =35.4527

H,= 1.00797u8% O = 15.9994

LR
#2981 ZnS:Cu (0.01%)
ANMNS
(0.99)ZnS#+ (0.01) CuCl, 2H,0———> Zn .o+ Cuj,, S, 5(8%0,01)+0.01)CL+2(0.01)H,0
(AUBLABY Zn="65.39, S = 32.066, Ctt =63.546 ; G1=35.4527, H= 1.00797,0 =15.9994

: ar 3 A 3 =t
vimin TuiaavssmsAsdundesnisini oy

(0.99)ZnS+{0.01) CuCL2H,0

= 0.99(97.456)+(0.01)(170.48208) n3Y
= 96.48144+1.7043208 N5y
=98.1863 N353

1'3’1m'i'niumqmmmi HARABAITIABIM AT 02

Zn ot Cuyy, S 15(8.2~ 0.01)+(0.01)CL+2(0.0DH,0
= (0.99)65.39+(0:01)63.546+(0.99)32.066-+(0.01)(2)35.45274(0:01)36.0307 3
= 64,7361+0.36546+31.74534+0,709054+0.360307 A5
=98.1863 N3y

Wi nindwsmuaumsae il

Winswesmsdaduiiduniilseney = waaluenavesmsdidy X Yinavssmsiises

wialuanavesasdeseidenisnioy

aariuoy'18
nS = (96.48144)(1)/98.1862608 = 0.9826 nju
CuClz.HZO = (1.7048208)(1)/98.186261 = 0.0173 N5Y
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