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Study on reaction mechanism for fabricating high quality zinc oxide thin film by FC type of Mist CVD
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Fig. 1 Structure of mist mixing chamber and multiple solution
chamber in 3" generation mist CVD
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Table. 1 ZnO growth condition

ChamberA ChamberB
Solute : Zn(acac)z - H.0° -
Solvent : Methanol+U.D.I4+EDA® (90:7:3)
Concentrate 0.008 ~0.100 mol/L —
Growth Temperature : 300,400°C
Growth Time : 5 min
Carrier Gas : N2
Substrate : Quartz (30xX30 mm, t=0.5 mm)
Growth system : Fine-channel type mist CVD system

Ultrasonic transducer : 2.4 MHz,24V-0.6 A"
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Fig. 2 Relationship between Estimated supply rate of precursor
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production amount
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Tab. 5 ZnO growth condition and Water ration

ChamberA ChamberB
Solute : Zn(acac), * H,09 —
Solvent : Methanol : EDA®

. b)
(Mixing ration) 97:3) Methanol : U.D.I.

Solution concentration 0.008,0.020,0.050 mol/L -

Carrier gas : N,, 2.5 L/min N,, 0.0 ~4.0 L/min
Dilution gas N, 2.5L /min N,, 4.0~0.0 L /min
Growth temperature : 400°C,

Substrate : Quartz® (30x30mm, t=0.5 mm)

Ultrasonic transducer?® : 2.4 MHz, 24V - 2.0 A(Frequency, Power)
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Fig. 4 Atomic ratio of Zinc and H20 supplied to the reactor vs.

(a) Growth rate, (b)X-ray diffractions.
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Tab.6 p-type ZnO and n-type ZnO growth condition

ZincSource Dopant Source Accepter Source
Solute : Zn(acac), * H,0 9 Ga(acac);? Li(acac);®
Solvent : Methanol : NHs(yethanoy ~ Methanol : UPW. ») Methanol : UPW. b
(Mixing ration) (97:3) (98:2) (98:2)
Solution concentration 0.020 mol/L 1 mmol/L 1~3 mmol/L
Carrier gas : N,, 2.5 L/min N;,0.0 ~5.0 L/min N,, 0.0 ~5.0 L/min
Dilution gas N;, 2.5 L /min N, 5.0~0.0 L /min N;,5.0~0.0 L /min
Doping concentration : 0~8 mol% 0~24 mol%
Growth time : 10 min
Growth temperature : 400°C
Substrate H Quartz ® (30x30 mm, t=0.5 mm)

Ultrasonic transducer @ : 2.4 MHz, 24V - 2.0 A(Frequency, Power)
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Fig. 5(a) X-ray diffractions of Ga-doped ZnO, (b) X-ray
diffractions of Li doped ZnO
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Table. 6(a) Electric property of Ga doped ZnO

Ga concentration 0 mol% 2 mol% 4 mol% 5 mol% 6 mol% 8 mol%

cg2/dg2(L/min) : - 1.0/40 20730 25/25 3.0/20 4.0/10
EHUiE@Qem) 635 1.30x10° 1.59x10° 1.68x107° 3.03x10° 3.00x107
BEE (cm?/Vs) : 0.0135 0.16 0.50 5.21 2.44 1.55

¥ v U7 HEE (em?®) 0 7.27x10" 9.64x10%" 7.52x10*' 1.53x10%' 1.34x10*' 1.34x10*'

M : n n n n n n
Table. 6(b) Electric property of Li doped ZnO
Li concentration 4mol% 8mol% 10mol% 12mol% 16mol% 20mol%
cg2/dg2(L/min) : 1.0/40 2.0/3.0 25/25 3.0/20 4.0/1.0 5.0/0.0
AU (Qem) ;3090 15.09 22.94 8.35 7.86 22.94
BB (em?/Vs)  : 0.00229  0.205 0.355 0.752 1.26 1.73
¥ U T EE(em®) :8.84x10™ 2.02x10™ 9.99x10" 6.30x10" 8.75x10' 8.02x10"
M : p n n n n p
(a) (b)

A
T T=
P

Substrate

Fig. 6(a) Photograph of ZnO p-n homo diode near substrate,
(b) Structure of ZnO p-n homo diode
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