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ABSTRACT

This special project is studied and developed a direct current sputtering
system with argon gas controller. The volume of Ar gas was controlled by mass flow
controller with digital to analog converter circuit. The Arduino microcontroller was
used as main controller unit. The flow rate of Ar gas can be adjusted in range of 0 to
10 SCCM. To deposit film, the 99.99% Zn metal was used as sputtering target. With
Ar gas at flow rate of 2, 5 and 10 SCCM at deposit time of 8 hour, the thickness of
deposited films was observed at 76, 101 and 139 nm, respectively. It can be seen
that the value of Ar gas was affected to thickness of deposited films. Results from X-
ray diffraction exhibited two diffraction peaks at 31 and 36 degree that corresponds
to the crystalline structure of ZnO films. Therefore, this deposition system can be

used to prepare nanostructured thin films.
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Type

Pressure range

Description

Atmospheric pressure
CvD

High - atmospheric

Processes at atmospheric pressure

Low pressure CVD

Low

Processes at subatmospheric

pressures

Ultrahigh vacuum CVD

Aerosol assisted CVD

Direct liquid injection CVD

Microwave plasma
assisted CVD

Remote plasma
enhanced CVD

Atomic layer CVD

Hot wire CVD

Typically below
10° Pa

Processes at a very low pressure

Precursors are transported to the
substrate by means of a liquid/gas
aerosol, which can be generated
ultrasonically

Precursors are in liquid form (liquid
or solid dissolved in a convenient
solvent). Liquid solutions are
injected in a vaporization chamber
towards injectors (typically car
injectors). Then the precursor’s
vapors are transported to the
substrate as in classical CVD

process

Utilizes a plasma to enhance
chemical reaction rates of the
precursors, and allows deposition

at lower temperatures

Deposits successive layers of
different substances to produce
layered, crystalline films

Also known as catalytic CVD (Cat-
CVD) or hot filament CVD (HFCVD).
Uses a hot filament to chemically

decompose the source gases




Metal organic CVD Based on metal-crganic precursors

Hybrid physical CVD Vapor deposition processes that
involve both chemical
decomposition of precursor gas

and vaporization of a solid source

Rapid thermal CVD Uses heating lamps or other
Vapor phase epitaxy methods to rapidly heat the wafer
substrate
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3.1 DONUUULKUNIYBISLUUN LR
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3.2 LAsUULHUNTEANGLAn

3.2.1 ssuuHunszandlan DAMI

1. dansEanuunm 2x2 cm. udiEnnegnudaasuanlsn

2. Widne1n DI (Water-Deionized water) wdailigilupiosdaniladadunan
10 w

3. Wisvezdlau (Acetone) udrthllwedluedssdanslafiatiuie 10 uni

4. wighe IPA (sopropanol) kdatiluwgluiadessaniilsdadunan 10 uiil

5. ldusdunszanalasiuugiusesiulu chamber augui 3.6 lngriduldnrmgeseming
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3.3 syuudINA
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sUit 3.7 dulsn 8 Edward §u 18 E1M18
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- [ ) v oA w w s (R = - e ) o v
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3.4 szuudnglnszuanseadnmess
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10 SCCM

¢ a

UN 4.4 Fuasnwanauinsssulnii 550 Thad Adnsinsiviawdaaninausnaiy
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4.2 WavaInauung
NAN1SNARRINIAIINNITVIIeTuABWNUNANUBIRRanlYd ned3TeasyiIng

MTIVFDULATIATIZARANIBIATOS Scanning electron microscope (SEM) 21ANINATLUY

(Top-view) TasuNuRALIRDAN ISWRTUAvD s aR AU AnTuLasguuuUaMiAYe (Cross-
section) vasuNuilduuIGeRsenlen egalumuIvasleiauu1sdedeanlenlugnsinis
Inavesuiian 2, 5 uay 10 SCCM uaglp3od X-ray diffraction (XRD) 1WaglAsaai1ananuas

Aduuaniadu

1pm ThEP 8/1/2018
X 10,000 10.0kV SEI SEM WD 6.5mm 10:06:37

(n)
U 4.5 (N)nm SEM wuu Top-view vasilaslugnanisivavesufiaensneudi 2 scem,

(2) 5 SCCM wa(m) 10 SCCM
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(n)
SUT 4.5 (AB) (Mn1w SEM Uuu Top-view vasitdludnsimslvaveufaensneud
2 SCCM, (1) 5 SCCM waz(A) 10 SCCM

o v < . 4 1
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. o w | vi A a daw o o
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o L¥ . s é A 1 g - 1
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4 E/1/2010
WD 8. 4mm 12:33:34

gﬂﬁ 4.6 AW SEM wuunwsnunswesiidulusnsinisivavesutaeiineudl (n) 2 SCCM
(v) 5 SCCM () 10 SCCM
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Pnuanmsnaassfildanades Scanning electron microscope(SEM) WUUNIWHnYIN
muguft 4.6 andhildinailumsvhatindunm 8 dalus pmueadleNduiisnsnis
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mud1y uandlidiuinfaiviinamesufaonineuniniu ssBainliRiduunaiinrumununn

& 4 oa P ¢ | v & v a < & a
UU 'iNLﬂﬂ"iﬂﬂﬂ'ﬁViLLﬂaa"]ﬁﬂﬂuVILLmﬂm?LUuWﬂ']ﬁﬁﬂLLa')Lﬂmﬂ']'i’UuﬂLﬁ']LUBH'\'ﬁLiUﬂUiqngﬂqs

e

' a o ¢ o a | ° ey &
1177 bombardment lagUsunuvadtfaansnaunifuardanayintiilaniavutuiioansunn
U [14]

e

21,

140 = ®  Thickness
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x> 1004
L
ﬁ 1 Equation y=a+b
a0 Waeight No Waighting
" Resdual Sum of 134949
Squares
1 Pearson's r 099967
80 | Adj. R-Squara 0 69858
q Valua  Standard Ermo
[Av'44 Intercept ~ 60.7704 1.33281
3 Slope 7.85816 0.20325
70 ——— ————
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JU#t 4.8 (n) N3 X-Ray Diffraction vesiiduiifisnsmsluaufaensneul 2 sccm

(1) 5 SCCM (m) 10 SCCM

33




34

[—— 10 SCCM|
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