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Thick Film City Gas Sensor

ODan-Han Choi, Won-Kee T,ee,ﬂukﬂ)onq Iee, Byung-Ki Sohn

Dept. of Electronics, Kyungpook National University

{Abstract}

r-Fe: Qs thick film city gas sensors
have been fa¥ ricated by using screen prin-
ting method. The sensitivity to C,H, and,
CH, was about 90% and 65% respectively.
The devices heated in air at 400C for 1
hour exhibited the highest sensitivity
f—90%) to C,H;, at the operating temperature
of 300-350(. And they had good selectivity
for C.His in comparistion with other gases
(CO, H,, Ci;H,etc).

LM 2

19623 Seiyama Soff olal Wk Al & o] @20 w3l 4l 7
A2 A7) AR olw AF sl A= Al wal o]

Fob e ol Tola for" T o 5% 9

iR e
7l Aol o 3 o T-ob oAl g Balood # 2 Fel WAL A
b A sl A g w8 or del vl ofel
A ANl s Frls) gotspm ek

AP LE AN A A R

N ot
ehshg A 7l At &
¥ or-e,0y w3 a-Fe
7 gleod sl'5e Stk AeAlE A QA Wl v 1 7)ol

aat Awst B0 Ao oA Ak a-Fe, Uik p-

Fes0s = 2o} 73l

Ehs

eoa ALERA A aelg) Aal
sjdyel Ay TrE Fiv,
30 Fes,O4 90 2 2oida AdTrw4 o 5 B

2F peFeay o on el #el o &
Sfapel
B A4 A e,

Ve 00 qifid sbanl

A 7bat A EAA S A afe] A el gi]sh AT A

S

stal dalo) Az gon Fepael

Yo AT 4 old AlAg ol BElol r-lie,0: #1454
7 242 E A gpaba R 4G on -kl 58 8
% W4r  iso-Yuiol 3389 vl £4 s s

&oll it 7hazba S48 228k

Cmertar 2 B4 A & "ol 434 slurry 3 ubRed

2. axel HZ W BY

Y1 Ao Ala B selvh A B UL
SLogel A Ale F B0 Fel4l shadlel el

A e 8}
o] & apate

b
Aabg)el 4z sl shdel, ol % AHR Y T ATE 44

o &g ad ok

[—Weighing &l Mixing J

r

rtrush & Slurry (DAl.Water)_}
]

[ Screen Printing & Drying ]
I

{— Heal Treafment _l
I

L Au Evaporation J
1 .

]

1- Measurement

Calcination J

A U L T

aRt 2 Alas 4] FTasele  Fle] SAE b 100

o,

0.5 mm

-~ 477 ~



7-Fe0, £ £4712 24 4%

2Y3e & Aol 4RH 7-Fes0s 2 DTAZAoich
100 € ZHo4 AY49) olgol ¢t Yysio|3s} Mola
490C 2349 U ¥y 98 7-Fe,0, 4 a-Fe:Oullz
CEEEUE IR TR

Exothermic

2 P N Iy Y 1 2.

0 20 400 600
Temperature {°C )

2493 DTA 34

Y4 e 42 K4 FYPASolnh Y3y Ry gy
Aoz Vo aysiol b 88 A 4stget,

DCWGB
Int
DCsy et

Y-t o= T

Reco&rder }ji I —_E%l}‘ﬂ

ovM | Ry eat:
Temperafurel
\Controtler

294 429 F45Y Pals

100M O
Snll,SH0: A 0w/, 400-500 C
F ¢ BOSe ,400°C
L C = .l.SO.C
.. D« ,500C
10ME
;
a
[T} -
g
o
3 1M§
d -
100K 1, A A i 1 i i

1
0 00 200 300 400

Temperature (°C }
a5 FHALRY & 479 25 -A g B4

2Y5% A9 £29 &5 o A48 Hgejo  Snll, & A
7 A A MY Yol ¥ F Uk F AT EF a
4 el r-Fe, 0,9 NTC 54& 23t

2Y6E dNe R <& BEUE el Fdoln 33
TEE 00 CHR 5 haFqAe Hapsgel g5 Ay
el wE AEE2 depisich 400 CoAlH AMAL L7
ZE7 A 538 ¢ 4 ok 600CAA 1043 XY
A4 shdoll d gt gwd ol 2y 3ol A ¥ wfel o]
ojo} a-Fe,( B Aolg & Folefn Fxc)
FesUy o A F27 Fot A4 2881 ¢ §4312 geon
2 % shert Qastolels Fet? o8 4718 st 4
A3eslsl glome shaol ot GRS} gle Ao sy
400 Coll A A ¥ el gt el 3¢ Yrivhlo] gt st 10000
ppell A 90 % Hxo Fd T4 AAF4E i,

a-Fe.0, =

“Measuring temp, : 300°C
Gas : Hm

10 600°C,10hrs,

P ¥ Wy A A Y A

v 2 L 6 8 D
Gas Concentration{ x1000ppm)

286 93] L5 of & x W3

Gas concentration
a : 500 ppm
© : 2000
o : 10 pmh
100F
- } —o—o o - —
i go} —o—o0- o - —-
I
Ze0p 0
v
[=4
b
40+
Measuyri .
» fer. e
. Heat Treat. : 400°C

0 P S S S T SR W
[ I 2 3 & S & 71 8
Heat Treatment Time (Hirs)

287 9H Az =E P

- 478 -



1987 H K% EBHRA "I IE BifiXke

5
El

X % 8 7

/7

Y7L A A7l A& FEwEE el Aol
8412 Mool A= A AL Pxel W F3Eg o|A )
£ o 5 Uk

282 M2 4£=lo] SEMAxlo] o,
pm o34 A AT 2L & 5 Q)
42 A

1~
%2
sAakel 27174 0.5
SnCl, - 51L,OE & 73

e @+ e,

F o A4 A¥xE

r-Fe.0; 100w/0
400C, 2hr

r-Fe.0; 99.5w/o
SnCl, -5H.0 0.5w/0
400C, 2hr

2¥8. Aa" 4219 n5" SEM2l

2% 91 oAb shaol i AY LR - tES el A2
8 47 225 300~ 350 C 2ol 4 1L.COd| &l 20
%, CiHyo ol o3 90 %9 72§ 714 mz $2 AL s}
T &5 Ao a3 Cllool dalde 65% 3w wjma
¥ HEE nddceh 2 250C vialeldE gEs) ] A
A=) ol wbste4A vl A2 o| 4tal
Aol Fdgeln 2% 4 ek

%7k 300C

Gas Concentratration: 10000 ppm

":GHy

:CH,
:C3H

—
<
(=]
Lamae o

v
[ ]
A
X :

@
=]
T

CO

o
k=]
¥

Sensitivity { %)

~
o
T

~
<
T

0l-g— & .

0 150 200 250 300 350

Measuring Temperature ('€ }

299, kA shael) Wy 2 LR - FE 54

1Y 108 4ol 49} #r] AREE hehu

 Felle zhEsh A3 d3st AL gled A7 4w}

Al 60 3
¢

548 vjEjdl FHo)

£ ¢+ o
1000
inair
+] o
° ° -

wr
’a b
R Y J000 ppm CQHLO .
S P Joal 1 -
g b
E SOOOpprn CI.H‘|O

wv
E10F Heat treatment: 400°C ,1hr.

[ Measuring temp.:300°C
1 I 1 I X, 1 2
0 10 20 30 40 S0 60
Time(days)
2% 10. 7] kA%
Y 11-% A% Az kol o 35
of,  vhEFY FHA Sdete 1% A 90 %ol ek

2 7h2e7

3. #

o,

—479 —

o) o] =g zte s HEdh=w] oF 248 AyYch

Heat treatmert :400°C, 1hr.
Measuring temp:300°C
5000ppm CAH\]O

o7 5
Time{min.)

2y 11 FE5E4

s

7-Fe 0, 38 x4 7k~ A4S
A28 4£2E 24729 T4
o 65% P& F& FEFE UEbds
350 Coll 4 400 Coll 4 A2l 3§t /‘7}7}
A 7ty w2

£3
2l

e % vebl ek

8 JA e Az
CiHyool 90%, CH,
1% 2H LR 300~
FEbvhol il 90%



7"Fezol j?:q}%' 5—’{] 7}‘-"2 7JXI _/,'"_Z}

n 2

&

1. T. Seiyama, et al, "Study on Detector for

Gaseous Components Using Semiconductive Thin

Film", Anal. Chem., 34, pp.1502-1503(1962).
BT, €BE v -, BFit, pp.61-62 (1982).

Y. Nakatani, M. Matsuoka and Y. Iida,

"7 ~Fe,0, Ceramic Gas Sensor", IEEE Tranmsactio
on Components, Hybrids and Manufacturing Tech-
nology, CHMT-5(4), pp522-527, December(1982)
MR, MU SAWE, SMRLw: HAMLY,
WEA, R, pp.242-253 (1984).

5., L. Himmel, R.F. Mehl, and C.E. Bir"chenall,

n

"Self-Diffusion of Iron Oxides and The Wagner

Theory of Oxidation"”, Trans. AIME, 197(6),
pp827-843(1953)

. A.H. Morrish, "Morphology and Physical Pro-

perties of Gamma Iron Oxidet cnyshds.z (19%0)

. N. Taguchi, U.S. Patent, 3, pp695-848(1972)

. M. Nitta and M. Haradome, "Thick Film CO Gas

Sensors", IEEE Trans. on Electron Devices,
Vol .ED-26, No.3, pp247-249(1979)

T. Oyabu, et al., "Sensing characteristics of
Tin Oxide Thick Film Gas Sensor', J. Appl.
Phys, Vol.53, No.ll, pp7128-7130(1982)

- 480 -



