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Deposition of ZnO Film by Using an Atomospheric Pressure
Cold Plasma Generator
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Under atmospheric pressure, homogenous nonequilibrium low temperature plasma was generated by an rf
(13.56 MHz) excitation of He gas. By using this cold plasma, ZnO films were deposited on glass substrates exposed
to air at a room temperature. Bis-Dipivaloylmethanato Zine ((C1:H1902)2) was supplied into the plasma with carrier
He gas. Thickness and electrical resistivity of the films were then measured. Dependence of rf power and anode-cath-
ode gap on thickness and the electrical resistivity was investigated. In addition, microstructure of the films was stud-
ied by FE-SEM observation.
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Fig. 1. Schematic diagram of cold plasma torch used
for ZnO film deposition.
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Fig. 2. Schematic diagram of the cathode.

T —ET I XV AERE IR LIZE - THEH X
EOML, P LIz Zn0 HELAHEF XY S, Table 112
WAL A £ L0 TRT.

EEOBEEORAFEIZE, WEEEER, vy—724
570A vy, 3 RITEREREIZEIZE, KLA Tencor $#,
AS-500 &Rz, SEOBEBIIEIUL, TAXICIOEE
L7,

3 REBIUEE

3.1 JO-REFSATORET DHHE

FTHDIZANETRELET I X b —F2HNT
KRET 7 AVOREEG ST 7. ARERTRET
AHBBRIRAE T -/ BETHSL, AMIETHAELEZ -
Fix, ALBO AV — FEBROERIZHEEFRTH 5 ALOs
ARHCER EN TS D, FHFEERTI 0 -HEE
R+ BHZELATES, Fig. 312, Yu—ERRBET
H5HBHOLERETIRZ2TRYT. ALAGZEFREFhT O —
WEO RS FIRAT LTV A, ity /2 — F 11238

Table 1. ZnO deposition condition.

| Substrate #7059 (corning glass)
| Substrate temperature Room temperature
| ) Bisdipivaloylmethanatozinc
Source material (DPMzzn)
Source material temperature 90 °C
He plasma gas flow rate B 1800 sccm
He carrier gas flow rate 200 scem
~ f power 30 ~50W
Deposition time ) 10 ~ 40 min
Anode and cathode gap | 05 ~ 1.4 mm
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Fig. 3. Glow discharge region.
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Fig. 4. Schematic diagram of ZnO films on glass
substrate.
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Fig. 5. Film thickness curves for different gaps at point b.
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Fig. 6. 3-D thickness profile of ZnO thin film, gap :
0.5mm, rf power . 50W, (a) deposition time : 10
min, thickness @ 0.3um, (b) deposition time : 40
min, thickness . 4.4m.
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Table . Molecular contents in typical deposited ZnO
films measured by AES.

i sample a sample b
" 7n 635 58.2
0 334 31.8
C 3.1 10.0

Zn: 0 1:0.53 1:0.55
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Fig. 7. Typical FE-SEM observation of ZnQ films
(gap . 0.5mm, rf power : 50W). (a) deposition
time : 20min, thickness : 0.7um, (b) deposition
time : 40nim, thickness ! 4.4um.
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Fig. 8. Resistance and thickness of ZnO films.
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