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[400

( Start )

Arrange high-TCR heater elements in a plurality of zones in an /402
upper layer of the pedestal, the upper layer being configured to
support a substrate

A 4

Arrange the plurality of zones as follows: a first zone in a center
region, a second zone in an inner annular region surrounding the /404
center region, a first set of zones in an outer annular region
surrounding the inner annular region, and a second set of zones in
an outer edge region surrounding the outer annular region

Y

Arrange a plurality of temperature sensors (TCs or RTDs), fewer in
number than the zones, as follows: one TC in first zone, a first pair 406
of TCs along a first boundary between the inner annular region and /
the outer annular region and along a first diameter, and a second
pair of TCs along a second boundary between the outer annular
region and the outer edge region and along a second diameter

Y

Arrange the first and second pairs of temperature sensors along 408
vertices of a parallelogram whose diagonals are the first and /
second diameters, with TC1 at the intersection of the first and

second diameters (i.e., at the intersection of the diagonals)

End
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f 500

described in FIG. 4

Measure local temperatures of selected (fewer than all) zones
using temperature sensors arranged as shown in FIG. 2 and as

/502

A 4

Measure average temperature of each zone

/504

506

Q’ state?

A

Y
/508 )

supplied to each zone to measured wafer {emperature

Control zones using open loop control (i.e., by correlating power

\ 4

510

N

Changing state?

Control zones using a combination of the measured local
temperatures of at least one (but not all) of the zones and
average temperatures of all zones

/512
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600
( Start ) [

Measure local temperatures of selected (fewer than all) zones /602
using temperature sensors arranged as shown in FIG. 2 and as
described in FIG. 4

604

Q’ state?

Y

806\ [

Control zones using open loop control (i.e., by correlating power
supplied to each zone to measured wafer {emperature

608
N
Changin

g state?

A

»
»
Y

Determine a resistance ratio between two zones, one of which /610
needs to change state, based on a desired change in
temperature for the zone that needs to change state

A 4

Control (increase or decrease) power supplied to the zone that 612
needs to change state using a combination of the measured /
local temperatures of at least one (but not all) of the zones and
the resistance ratio between the two zones

End FIG. 6



