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retract (R, T)

Fig. 6

Offset Table
extend
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2

perform a preliminary station calibrationj—__, 802
to teach a robot position for each
station interfaced to faceis of &
transport chamber used in
semiconductor manufaciuring

calibrate the system to obtain ~— 004
compensation parameters that take into
account the station where the wafer is
to be placed, the position of sensors in
each facet, and the offsets derived from
_ performing extend and retract
operations with a robot arm and
differences between robot arms

Place the wafers in stations during P~ 906
manufacturing using the compensation

parameters

{ Done )

Fig. 11A
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( Begn )

access a table having nominal sensor =~ gqp
iocations for each facet

identify reference station, reference ™~ 912
direction and reference am

pick at the reference station a wafer p~_ 944
that is known io be properly positioned

pass the wafer through the plurality of
facets and measure extend and retract
offsets when the robot passes the |~ 316
wafer into and out of the stations with
each arm

create an offset table to compensate for

repeatable measurement error induced

by differences between extend and ™~ 918

refract directions, as well as error

induced by using nominal sensor
locations

adjust robot values for each station P~~~ 820

fine tune offset tabie by obtaining data L~_ g29
from repeatedly placing and picking of
the wafer

( Done )

Fig. 11B
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306

( Begin )

use dynamic alignment to measure [~ 930
wafer center after passing the wafer
thorough station sensors

calculate a compensation offset as the L~ 945
distance between the measured wafer
center and the offset table values

center the wafer during wafer T~ 934
placement adjusting for the
compensation offseat

{(  Done )

Fig. 11C
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806

pick the wafer from a station and use
dynamic alignment to measure the
wafer center

N~ 040

use offset table values to calcuiate
where the wafer center is relative to the
station center

T 942

( Done )

Fig. 11D
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