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Semiconductor Micro Oxygen Sensor Workable at Room Temperature.
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A sputtered LaF; filmm was applied to construct a semiconductor micro—oxygen sensor
consisting of a Pt LaF,,Si0,,/n—Si, Al structure. The sensor showed a stable response in
the oxygen partial pressure range of 0.1~ 1.0 atm at ambient temperature. The sensitivity
and response time strongly depended on the fabrication conditions of LaF; and Pt films,
and the optimum sputtering conditions to prepare the films were investigated. The highly
sensitive sensor element was obtained at a relatively high deposition rate (15 nm_ “min)of

LaF, film and at a high Ar pressure of 10. 7Pa. It was shown from ESCA analysis that the

higher sensitivity was attained by the higher[F] [Lalratio[x]of the LaF, film.
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Fig.1. Cross Sectional View of the MOS

—Type Micro—Oxygen Sensor Using
Sputtered LaF, Film.
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Fig.2. Capacitance—Voltage Characteristics of a MOS~
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Fig.3. Response Transients of the Oxygen Sensors with
Various LaFy Films for the Gas Flow Change of
latm O,—] atm N, =1 atm O,. Sensor number
corresponds to those in Table 1.

Table 1. Depositions of LaF; and Pt Films and Sensi-
tivities of Sensors MOS. 1—5,

Sensor No. 1 2 3 4 5
Sputtering Rate (nm/min) 15.0 15.0 150 4.0 15.0
LaF, | Ar Pressure (Pa) 10.7 2.7 0.7 2.7 10.7

x=[F]/[La] 2.98 2.80 2.61 258 —
Pt Ar Pressure (Pa) 93 93 93 93 1050
Sensitivity (mV) 553 190 55 O 170.0

BRA 2T B2 —-DIEER
MOS$ 44 — FOBBE{LH SR
tzo MOSEIB R v H—DBEB—8
E(C-V)EHo—fZK2icRd,
RicsW\WTEHRERT ATHK D,
EREIBE S AZEK[ICE T 254
Thb, COREISHASIEESIC
BRHN AN LaF, REICHETHEC
-V IBEMARICY 7 M T 5,
AEBRTRY 14— FO (7 XEBE
75y MY NBE(Ve) i
BEEL. MEARBELE(LI L
DOV sOFALV our 2t VY —FF
ELTie#& L, VosridLaF, 0%
AEEOELICHET 5,

ERER

K3 ic8fE L 7-MOSEIBE L
Y —OBECEREE TR T, AERE
B (25°C) TITV. MELEREXRE
Yo BI TR U —IREERHE L
bDTH 5, LaF, DIERFHEHHEY
ThdERERBILENBONS, BHE
¥ TicRA L LaF, ORERHELE Z D
Bot 4 —REEZR LICRT, RE
B IMRICH T ARETHOER
FESS SERIY D EL TNF%D
HAOBETR LUz, BREEHO S b
KEBOKEN - DIIREEEE
ArETH 5. 8KN.2 & 4 IREEE
DHRBLZEUTHRELIHLDOTHS
H.15nm,/min THRE L 72 b D I3 &
ENE4dnm,/minTRELZHD
BIREAERENTWI &G 5,
Xt o4 —N.1-3%UHBT5EArE
BEVWEEERENE SN, 10.7TPa
TRENSRKEN -7,
DEo&iiv oy —iEE2RT
LaF, iz D W TESCAS T 21T » 72,
ZOHERO—FIER 41TRT. TDIE



ShoBEFHERN(x=[F][Lal) 2K Z Ok
BAXR VICREEIOR L, BRI EFEESRLL
(x=3. ORHRT T v ZNRELNBTHY.
79y ROFERBIEEEENEVZE, XArHE
MMEL BB ERDT DS B &g -7,
BLBEOBWEIX R,y #8E 5nm /min.
ArfE10. TPaFR S, Z ORLERRIICA
WHIARH(x=2. 98) 2R o, AR K Z W
LORERENEL BB LMD, {LERRHIC
HWERERENBL LS b0 EHHIZN S,
—Hhab s LTHWAPHZIOWT b
RIERHNBEICKES U ETE5 X 5/

laf4  2@mTorr
8

BHANELTRT, COMMSHONE LS T
FTHORIZ LK TIROK RN HZL %, AT
Bi2105PaTHRE Lz bODHHAE L (1-10n
miEE), IAXrBEOFVWEREELN S, L
UK FROKE SR EIROBERBEE &SN
EHHD5H BEWICHENK - 7o —H9. 3Paig
TR LRI PP RERE NEEED KL
BEOHBMLRIFTH -7,

PEOEREER L TEHNLE 2 —L LT
&1 OFFNo. 1 DB EHNRELEZ ONBD
1V s

30min  LaF3

y)Xl\e‘V y%#%*ﬁﬁbﬁ:o %0)%%\

La,|La

B2y 7)) T BBAATED

HENEETHD, ArEEZEC LT

"]

BLILZBENRCEBERDOS S

LN T2 B 1ICIRPLORESRY 4

PREEICBZSEBICOVWTHERLTY

5, ZORNMSBHOHE LI ITALE 2
105PaTHlRE Lot 4 —29. 3PaT

¥
il

BRELEDDED bBEETH 5, 105

0 4

Pa T EL7PtRIKEBWIL-12ETH 1002
DI 3PaDLDIEBEBIROHBET

Hot, 5SS DPHEOSEME

(a)
Photographs of a Sputtered LaF. Films.
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Fig.5. SEM
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. ESCA Signal of a Sputtered LakF; Film.

(a)Ar pressure:
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. Response Transients of the MOS—Type
Oxygen Sensor for Various Oxygen

Partial Pressures.
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Response Voltage of the MOS—Type Sensor
as a Function of Oxygen Partial Prassure.
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