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Fabrication and Characteristics of ZnO-based thin film sensors with

high selectivity for TMA gas
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Abstract

In oder to enhance the selectivity of TMA(trimethylamine) gas, the ZnO-based films which were
doped with AlQOs, TiO; In0: and V205 catalysts with various weight percents were deposited in
oxygen by RF magnetron sputtering method. To improve electrical stability of sensors, the ZnO-based
films were annealed in oxygen at 700 C for 1 hour. The TMA selectivity of sensors was defined by
the magnitude(Stma/ Soma and Stwma/Swus) of TMA sensitivity relative to DMA sensitivity and
ammonia(NH3) sensitivity, respectively. The ZnO+AlLOs(4 wt.%)+TiO2(1 wt.%)+In03(1 wt.%) sensor
showed high Stania/Soma of 5.9 and Stma/Swus of 26 to 160 ppm at the working temperature of 300 C
respectively.

1.4 E

700 25438 BHEAANE oJFsF BT W 2 (CHNH) 2 $RYoNHy) 59 712% #HAs
230 W wASE ATHEAZRAVBN) b2 ANZ Bol d7dz A" ¥ au Zn0 % |
TMA(trimethylamine;(CHz)sN), DMA (dimethylamine; & TMA 7ZF24AME olg #AHE A& 7
DMAS E&E Aggo] Wiy wEd A&

o

oo rlr

N

r

Adugn AAZET (Dept. of Electronics Eng, TMAE Adgxoz HAses 44E Fd7e oY
Pukyong National University) g el ojfe 2R BE AMEE FF
<A ;19999 119 309> A AR AdAE shedAe ddyel 3



u}
s}

ox
a2

LR

o

L B, F

of #t}. gwtAoE ZnOA ZA2ANGAY Eujrse
2 A AENT RESEE FPNIE Aoz
2283 g9o9? Tios IOz 400ToAe) 3

=4 DMACl uls): TMAY. H|2y g He4$
Jehie A2z nagn 9ok ¢ 7 Takoto S 7
FE4EMECEY PtE ol &89 30PYIn03-MgOBG
mol%) AA7E 500 T F2&2E9 300 ppm 7t2FE
A DMA 7tad thg TMA 7129 Hf Zxy)
(SMa/Spoma)?t 5 AE vEbEE 2EEFOU R

AMe 525 2 7tasEr UE & 9l 3
q.m

oo 2 AFlAE TMA 7hae) Heye '“M
717 BRALES} 3 AREGA 2ES B 70

il
FEARET VEAINE AZeA] A9 Zm0s AR
242 83 ALOs TiO, InOs 2 Vi0s 53 2& %
FESY WS WANANE wne ARy
8 o) wlere RF stadEE 239y wyos
HANAT HBE mo BR2BA7AN 700 T2 1
' I ¥ ANE ALY TMA 72
A9 DMA 3 gEUYol 7txd ol TMA 7t~
9 @'EH](SNA / Soma, Staa / SNHs)E stg 3, Az
g AN el 2uEe AR SALE 2 7}
2%5d }E TMA 7t2dd4de zAE 9

. &8 2 =3
1. EFA MR
Fhaske] wgR R Bus 4P QA &

7]
E7F 9999 %9 7BEZ ZnO BT ZujELER
ALOs, TiOp, Inz0s, § V205 Fo} A3E £¥ES ¢
F3 FAuZ #Hrlstd 20AY gAe Az
G e A AR TANE ® 19 24

2. X9 M ,

AALE A EAg ol&std RF mIYEE
23Egyod JAsga. 44 e A7 o
100 nm BEG T, BHFo] 0.85X085 mm'Ye}. 7
ool Bdzde 29 2} gz 718y 14
cm@B L, NBEEE B0 CHon, HAEAgNE
7 oA AgAZ T

A

s+

iz o
o

Ad, AYE, |9, e} 37

1 g A& FAY
Table. 1. Dopants and weight ratio of targets.

NEAE i EFE(wt%)
Zn0 AbOs | TiO: 3 | V05
99.0 1.0 0
98.0 2.0 0
97.0 30 0
96.0 40 0
%0 5.0 0

%5 40 0.5
%.0 40 1.0
94.0 40 20
93.0 40 30
M5 4.0 1.0
94.0 4.0 10
93.0 40 10
92.0 4.0 1.0
939 40 10
938 40 10
93.7 40 1.0
93.6 40 10
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Table. 2. Sputtering conditions of ZnO-based thin

films.
RF power 150 W
Substrate SiO+/heater/temp.sensor/
N/O/N/Si
Substrate temperature 250 C
Base vacuum 1%10° Torr
Gas pressure 10 mTorr
Atmospheric gas 0o
Deposition rate 50 ~ 60 A/min
Cooling natural cooling
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Deposition of an insulating layer
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Wire bonding
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Fig. 1. The processing steps for the fabrication of
the ZnO-based thin film gas sensor.
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. Fig. 2. Device structure of the ZnO-based thin

film gas sensor.
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Fig. 3. Selectivity of TMA gas vs. DMA gas of
ZnO-based sensors fabricated with various
catalyst content.
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