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Figure 1, Vapor pressure of some gases. For argon the
temperature range of 30~50 K may induce
the pressure hang—up and instability due to
repetitive loose adhesion and desorption.
That is also true for Xe in the 55~90 K range.
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Figure 2. Structure of cryopump. Thermal shield (TS)
and baffle are put on the 1 stage of the
cold—head, and charcoal array (CA) on the
o stage. If the temperature of the baffle or
thermal shield is too lower than normal, Ar
can be adhered on it undesirably.
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Figure 3. Typical gas spectra and o stage temper—
ature change during cool—down of the cryo—
pump. The y axis scale is logarithm for the
ion current (arbitrary), and linear for the
temperature, Each gas has due timing to be
pumped. The initial drop appearing in the ev—
ery gas spectrum except hydrogen is due to
the reduction of outgassing from pump itself.
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Figure 4. Erratic fluctuation of Ar partial pressure (10_8
~107° mbar in logarithmic scale) after 2,000
sccm - h introduction, A giant burst of even
three order high is shown,
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Figure 5. Cryopump test facility (single dome) and
HPM20Q model cryopump (GVT) installed on
it.
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Figure 6. Temperature dependence of the equilibrium
pressure in successive three measurements
after 2,000 sccm * h introduction of Ar,
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Figure 7. Change of the Ar partial pressure when in—
creasing the temperature of the coldhead 1%
stage step by step up to 70 K,
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Figure 8. Pressure changes after Ar introduction at
the 1% stage temperatures of a) 50 K, b) 60
K, and c) 65 K, respectively,
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Measurement of the Ar Recovery Time of a Cryopump and
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Cryopump removes gas molecules by condensation and adsorption. Therefore, cryo-surface
temperature and corresponding vapor pressure influence directly the pumping performance.
If the surface temperature of any part is neither low nor high, there occurs the desorption
of gas molecules condensed or adsorbed, and the emitted molecules can be captured again,
which leads to a time-consuming and fluctuating change of the pressure. Though every gas
can show such a pressure instability at a specified temperature range, the instability generated
in a sputter system using Ar as a working gas and operating with a cryopump is especially
undesirable. In this paper the cause of the argon instability is analyzed and corrective is

provided through the measurement of the Ar recovery time.

Keywords : Cryopump, Condensation, Ar instability, Suface temperature, Vapor pressure
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