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(57) Abstract

Wafers from plural non~vacuum multiple wafer carriers
(25) are loaded and unloaded in an atmospheric front end (32)
of a wafer processing machine (30) and transferred to and from
the high vacuum chamber (31) of a transfer module (33) of
a wafer manufacturing cluster tool (30) through a plurality of
single wafer loadlocks (34a-34d). Preferably, with the wafers
oriented horizontally throughout, wafers are moved inbound to the
high vacuum atmosphere through one loadlock (372) and moved
outbound through another loadlock (37b), the outbound loadlock
also actively cooling the wafer, In both the atmospheric and
vacuum environments, transfer arms (35, 42) load and unload the
Ioadlocks as often as possible when the other loadlock or loadlocks
are sealed, and transfer wafers within the environments when all
loadlocks are sealed, Preferably, the wafers are actively cooled in
the outbound loadlock (37b). Preferably also, wafers are passed
through a wafer aligner (41) after being removed from a carrier
(25) and before placed in a loadlock. When wafers from one of
the carriers are being moved to and from loadlocks, another of
the catriers of processed wafers is being exchanged with a carrier
of unprocessed wafers.




