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Abstract: In this study, we use the 25 cm x 75 cm soda lime glass as the substrate. We used the
ultrasonicator. Glass was dipped in the acetone, methanol and DI water respectively for 10 minutes.
Ar(99.99%)gas was used as the sputtering gas. We varied the RF power between 100~175 W with 25 W steps.
Base pressure was kept by turbo molecular pump at 30x10° torr. Working pressure was kept by injection of
Ar gas. ZnS thin films were deposited with the radio frequency magnetron sputtering technique at various
temperatures and sputtering powers. It is also clearly observed that, the intensity of the (111) XRD peak
increases with increasing the RF power. Electrical properties were measured by hall effect methods at room
temperature. The resistivity, carrier concentration, and hall mobility of ZnS deposited on glass substrate as a
function of sputtering power., It can be seen that as the sputtering power increase from 100 to 175 W, the
resistivity of the films on glass decreased significantly from 81x10 to 1.2x10® @ - cm. This behavior could be
explained by the effect of the sputtering power on the mobility and carrier concentration. When the RF power
increases, the carrier concentration increases slightly while the resistivity decreases significantly. These variation
originate from improved crystallinity and enhanced substitutional doping as the sputtering power increases.
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Fig. 1. DC/RF magnetron sputtering (KVS-660, Korea
vacuum).

Table 1. ZnS film deposition condition with power
variation.

Target 2" Dia x 1/4” Th4 N
Substrate Soda lime glass
Target-substrate 40 mm
Base Pressure of system 3.0x10° torr
Working Pressure 2x10~ torr
Gas Ar - 35 Sccm
Power 100, 125, 150, 175 W
R.T
Substrate temperature i e

Ak (8] EtAH 7|HAbole AYE 4 cm2 1A
don, ZnS et F3A7)7] A AleE #FH
T 158 vt EE AWEHY FXo|y, 1 M=
T I9 13 2o 7|89esE 2o sigen, &~
HE g Al 27]AFL 3.0x10° torr oo, w7
%, MFC (mass flow controller)® Ar 7}~ 9§
o 3 4L 243AYd. FF Jl22ZE &£
99.99%9] of2& 7tAE Alg3lgoen, F3 ¢y
1107 torr2 mASST. RFAZF AL 100, 125,
150, 175 W Mol A F &3t
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Fig. 2. XRD Patterns of ZnS films with RF power
variation.
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Fig. 3. Gran size and FWHM with RF power variation.
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Fig. 4. Resistivity and carrier concentration with RF
power variations.
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Fig. 5. Transmittance of ZnS films with RF power
variations.

3ol uhel 054004 0.192 A3t

RF powerE w®W3aA|gol we} aAlz€ ZnSubete]
714 EAQE 437 Y8t hal 23 F8L 3
Aok 1Y 45 ZnS 2ete] RF sh9jol] & AP S
(resistivity)® 7§2]©] % =(carrier concentration)$]
#AE E4F3 o RF power?t 100 WolA 175
Wz Z71ge i uAFS 81x107 Q- cmollA
12x10% Q- cn2 #adAers Ao =& 10°
em® oA 107 em™® 22 F7}34 e

Aele] =7t FHskE olfE Zn09 AT T
U Zn FUP 920 93] ol F=E B S9
=g 9% Aeleje Frr2 A% Aol o B
Aoz Amgcg dutyow =#HEVL H7ME ZnO
atuko M= Aol o7 Feoirny THES =9



A7) WA 58 =8A, M24H ATE pp. 574-577, 20119 79: FHE 5 577

g F&o] vlA gl A= FFo] A

AF= ~
8m "

K 3N.>
(=)3
w

h : Plank &%
N : /g F%
m A4 FEAH

ZnS utute] BE ZAA F3ELE 200 nmol4,
800 nm ©]3t9] 7hAIF HdFelAM 80% ol =&
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