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(7 1) [The present invention provides a substrate measurement
system comprising a central substrate handling chamber which is
provided with substrate transfer means, at least one substrate
container interface with a standardised interface and arranged to
receive a matching substrate container, and a mechanical interface
to receive a measurement chamber comprising a measurement
instrument. The measurement chamber has a standardised size and is
provided with standardised mechanical interface, in order to connect
to the corresponding interface of the substrate handling chamber
Because of the standardisation of the measurement chamber, the
modular substrate measurement system can easily be configured with
different types of measurement instruments for a certain application
by a simple replacement of one measurement chamber by another
chamber.

According to a preferred embodiment of the present invention, the
central substrate handling chamber comprises two or more measurement
chambers of standardised size and provided with a standardised
mechanical interface. In this embodiment, the substrate transfer
means are shared by the two or more measurement instruments inside
their respective measurement chambers and the substrate container
interface, resulting in savings in cost and floor space. Moreover,
two or more measurements on a single wafer can be executed
sequentially without time delay. In this embodiment, more than one
substrate container interface can be connected to the substrate
hand| ing chamber. The measurement chambers can be distributed in a
substantially horizontal plane but they can also be stacked in a
substantially vertical direction. (1HE261{7T~2H161T)
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(7 2) TFigure 1 shows a substrate measurement system comprising a
centrally mounted substrate handling chamber 7, provided with wafer
transfer means 10. The substrate handling chamber is provided with a
substrate container interface 1 and a mechanical interface 50 on
which a measurement chamber 30 is connected. Substrate container
interface 1 is connected to substrate handling chamber 7. On
substrate container interface 1 a substrate container 8 is mounted.
Substrate container interface 1 provides a standardised mechanical
interface on which the substrate container 8 is connected by means
of a corresponding interface.

In the measurement chamber 30 a measurement instrument 35 is
provided for a certain application, e.g. measurement of the
thickness of a film on a wafer. Both substrate handling chamber 7
and measurement chamber 30 comprise standardised mechanical
interfaces: the mechanical interface 50 provided on the substrate
hand| ing chamber 7 and the matching interface 51 on the measurement
chamber 30 are standardised.

The mechanical interface 50 and the matching interface 51 both
provide matching coupling parts 52, and 53, respectively, for
coupling the measurement chamber 30 to the substrate handling
chamber 7. The coupling provides a gastight sealable coupling
between the measurement chamber 30 and the substrate handling
chamber 7. In this manner, the measurement chamber 30 can be used
under controlled vacuum pressure conditions. Also, the mechanical
interface 50 provides a mechanical support area 54 for supporting
the measurement chamber 30 on a matching support area 55 of the
mechanical interface 51. The support areas 54,55 may be arranged as
a substantially horizontal area, a substantially vertical area, or a
combination of both. The fit of such a mechanical support area 54
and a matching support area 55 may provided in any conceivable way
as known in the art. (3H221T~4H151T)
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(7 3) [The substrate transfer means are capable of transferring a
substrate from any of the substrate containers 8,9, located on
substrate container interfaces 1,2, by means of their interfaces
80,81, in any required sequence along any number of the measurement
chambers 30, 31, 32, 33 and of returning the substrate in either, the
same substrate container or the other substrate container,
respectively.

During measurement of a substrate in any of the measurement
instruments 35, 36,37, 38, located in one of the measurement chambers
30, 31, 32, 33, the substrate can be supported by the substrate
transfer means 10. But, most preferably, the substrate is supported
on substrate support means (not shown) inside the measurement
chamber 35, 36, 37, 38 and the substrate transfer means 10 are
retracted from the measurement chamber 30, 31,32, 33. In this way,
during measurement of one substrate in one measurement instrument,
the substrate transfer means 10 is available to transfer other
substrates to and from one of the other measurement instruments.

The substrate handling chamber 7 can also be equipped with a station
for substrate aligning or for substrate identification, as known in
the art. (5E18~3217)
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(74) [Figure 3 shows a modular substrate measurement system
according to a third embodiment wherein the substrate container
interfaces 1,2,3 and the measurement chambers 30,31 32 are grouped
in linear arrays around an elongated substrate handling chamber 7.
Between substrate handling chamber and measurement chambers
mechanical interfaces 50 and 51 are provided as described in the



previous embodiments. On the substrate container interfaces 1,2,3
substrate containers 8,9, 11 are mounted. The substrate transfer
means 10 comprise means for a linear translation in the
substantially longitudinal direction of the substrate handling
chamber 7, as indicated by the arrows Tl and T2.
In the embodiment of Figure 3, due to the standardised mechanical
interfaces 50 and 51, each measurement chamber 30, 31,32 can easily
replaced by one of a plurality of other measurement chambers 39, 40,
that are each provided with its respective measurement instrument 41
or 42, specific to the desired application. Also, due to the
standardised mechanical interfaces 50 and 51, the measurement
chambers 30, 31,32 can be mutually exchanged in any way selected. (6
BE8~22%T)

(K3IF. E3NERBIZLDES 21— ILRERAESATLERL, D
DRATLIZEWTIK, ZERBH/AF—T—X1, 2, IRVEEE
30, 31, 32A, RVERIBREZ7ORAY DEHRKTLAIZTIL—T1E
b, ERFEEEREELOMIC, AIRRBEHICENTHRASNIZ& S
[CHEBHKA V23— —R50RUS5 1K ITONDE, BEIREBA 52—
Jx—X1, 2, 3EICERBIHES. 9. 1 1HXWMYFIFoND, ERFEE
FEBR10E, RHNIT1RUT2THRINSLDIZ, BERIZEE 7 DEEMIC
EFARTERRKIZBET SL-ODFEREZHRA S, )

H3DEBBPI-HLTIE, BELSNEBLXLS 2 —-T—-X5 0KV
5112&Y., BRATEE30, 31, 32(F, FLORARIZHESIIEFNE
NOBIEEBE 4 1T 4 2M0HRITON-EHDMDBIEEI Q. 40ND—4A
EBZICEBRT L ENTED, T, BELESNEEBKX( 2 —T—
A50RUS5 1D, BIEFEIO0, 31, 32[F. BEDEIEINI=AET
BWNIKBTBHIENTES, )

(75) TIlIn this way the outside dimensions of the measurement
chamber need to be only slightly larger than the dimensions of the
substrate to allow mapping of the wafer. When the substrate is
circular, with a diameter of 300 mm or greater, the measurement
chamber can fit within a horizontal square or rectangular cross
section with the smallest dimension less than 100 mm larger than the
substrate diameter. For the compactness of the system it is
advantageous to have this smallest dimension at the side that is
mounted against the substrate handling chamber.] (1 0B 11~17
T
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