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Fig. 1 Structure of the Shottkey diode-type gas
sensor

A : nickel-chrome heater; B: thermistor; C:
gas sensitive metal layer (gold or palladium);
D: titanium oxide; E: titanium; F: bonding

pads (gold)
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Fig. 2 A flow diagram for measurement of sensor
response :

A air; G : gas canister; R : pressure regulator;
P: pump; S: silicagel tube; MFC: mass flow
controller; B: bubbler; V:stop valves; C:
chamber; T : thermostat
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Fig. 3 Current-voltage curves of palladium-tita-
nium oxide with temperatures and hydrogen
gas concentrations

a:air at 25°C; b: air at 150°C; c: hydrogen
20 ppm at 150°C; d: hydrogen 200 ppm at
150°C
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Fig. 4 The response of palladium-titanium oxide

with 50 ppm hydrogen gas

B : base line; Temperature of the sensor : 90°C;
Applied voltage : 400 mV
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Fig. 5 Effect of temperature on response

Sensitive metal layer: (a) gold, (b) palladium;

4 : phosphine, 0.02 ppm; 4 : phosphine, 0.2
ppm; @ : hydrogen, 18 ppm; M : ethanol, 30
ppm
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Fig. 6 The sensitivities for various gases

Sensitive metal layer: (a) gold, (b) palladium;
Gas : @ phosphine, @ arsine, @hydrogen sele-
nide, @germane, ®silane, ® diborane, @ hy-
. drogen, ® ethanol, ® acetone; Sensor
temperature : 150°C, Applied voltage : 150 mV
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Fig. 7 Stabilities of sensor with gold-titanium ox-
ide for phosphine

Sensor temperature : @ 90°C, A W 150°C;
Housing : @ A stainless wire netting (200
mesh), M glass fiber filter
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Detection of gaseous hydrides by metal-titanium
oxide gas sensors. Kei Toba (STEC Inc., 378-3, Tsu-
kiyama, Kuze, Minami-ku, Kyoto-shi, Kyoto 601)

Small and inexpensive gas sensors were developed for
detection of gaseous hydrides (arsine, phosphine etc.) or
hydrogen, which are often used in semiconductor manu-
facturing' processes. These sensors consisting of a
temperature controller and a gas sensor are made by thin

FH -7 5 BEIC &k % 7 ARKFE L DR 615

film technology on silicon wafers. They consists of a
metal layer (gold or palladium of 20 nm thickness) and
titanium oxide prepared by the oxidation of titanium film
deposited by the sputtering method. The responses of
these sensors are measured by standard canistor gas dilu-
tion using mass flow controllers. The optimun operation
temperatures are 150~200°C. The gold-titanium oxide
is highly sensitive to toxic gases (arsine, phsophine et.)
and the palladium-titanium oxide is sensitive for hy-
drogen gas. These sensors are hardly effected by the
other gases. For example, the sensitivity of gold-titani-
um oxide to ethanol is 1/100000 times that to phosphine.
The life time of the sensors is increased by using high
temperatures and a glass fiber protection filter.
{Received May 18, 1990)
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