Provi ded are a system and nethod for saturating a gas wth a vapor froma
liquid chemcal. The systemincludes: (a) a saturation vessel connected to
receive a liquid chemcal and a carrier gas; (b) a gas sparger in the
saturation vessel for sparging the carrﬁgr gas into the |I|iquid chem cal

(c) nmeans for maintaining the liquid emcal in the saturation vessel at
a substantially constant |level; (d) neans for controlling the tenperature
of the liquid chemcal in the saturation vessel to a desired val ue,

conprising (1) aceyat (ii) a heater
I nside the saturation vesselégogm %@W%T@]gw d a distance
at least half of the height of the liquid chemcal |evel for heating the
liquid chemical; and (e) neans for e@amraldt ng the pressure of the
saturated gas to a desired value. The invention also relates to novel

net hods and syBEeiddesr agener slissendand srerhast fow Fasruradng quigns
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(a) a saturation vessel connected to receive a liquid
chemical and a carrier gas; (b) a gas sparger in the
saturation vessel for sparging the carrier gas into the
liquid chemical; (c) means for maintaining the liquid
chemical in the saturation vessel at a substantially
constant level; (d) means for controlling the temperature of
the liquid chemical in the saturation vessel to a desired
value, comprising (I) a system for cooling the liquid
chemical, and (ii) a heater inside the saturation vessel
extending vertically in the liquid a distance at least half
of the height of the liquid chemical level for heating the
liquid chemical; and (e) means for controlling the pressure
of the saturated gas to a desired value. The invention also
relates to novel methods and systems for controlled delivery
of a vaporized liquid chemical. The invention has

particular applicability to the semiconductor manufacturing

industry.

Figure 1

eet Has Been Replaced

T




