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Embodiments of the invention generally provide a substrate 
processing system and method. The substrate processing 
system generally includes tWo primary components. The 

Santa Clara’ CA 95052 (Us) ?rst component is an interface section having at least one 
?rst substrate transfer robot positioned therein, and the 

(73) AssigneeZ APPLIED MATERIALS, INC second component is at least one processing module in 
communication With the interface section, the at least one 

(21) Appl. No.: 10/770,737 processing module having a pretreatment and post treatment 
cell, a processing cell, at a second substrate transfer robot 

(22) Filed? Feb- 3, 2004 positioned therein. The substrate processing method gener 
ally includes transporting a dry substrate to a processing 
module via a dry interface. Once the substrate is positioned 
in the processing module, a robot transfers the substrate 
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Oct‘ 18, 2002, HOW Pat‘ NO‘ 6,699,380‘ between a treatment cell and a processing cell contained 
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publication Classi?cation sequence of processing steps. Once the processing steps are 
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MODULAR ELECTROCHEMICAL PROCESSING 
SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of co-pending 
US. patent application Ser. No. 10/274,721, ?led Oct. 18, 
2002. The aforementioned related patent application is 
herein incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] Embodiments of the invention generally relate to a 
modular dry in dry out electrochemical processing system. 

[0004] 2. Description of the Related Art 

[0005] MetalliZation of sub-quarter micron siZed features 
is a foundational technology for present and future genera 
tions of integrated circuit manufacturing processes. More 
particularly, in devices such as ultra large scale integration 
type devices, i.e., devices having integrated circuits With 
more than a million logic gates, the multilevel interconnects 
that lie at the heart of these devices are generally formed by 
?lling high aspect ratio, i.e., greater than about 4:1, inter 
connect features With a conductive material, such as copper 
or aluminum. Conventionally, deposition techniques such as 
chemical vapor deposition (CVD) and physical vapor depo 
sition (PVD) have been used to ?ll these interconnect 
features. HoWever, as the interconnect siZes decrease and 
aspect ratios increase, void-free interconnect feature ?ll via 
conventional metalliZation techniques becomes increasingly 
dif?cult. Therefore, plating techniques, i.e., electrochemical 
plating (ECP) and electroless plating, have emerged as 
promising processes for void free ?lling of sub-quarter 
micron siZed high aspect ratio interconnect features in 
integrated circuit manufacturing processes. 

[0006] In an ECP process, for eXample, sub-quarter 
micron siZed high aspect ratio features formed into the 
surface of a substrate (or a layer deposited thereon) may be 
ef?ciently ?lled With a conductive material, such as copper. 
ECP plating processes are generally multistage processes, 
Wherein a substrate is prepared for plating, i.e., one or more 
preplating processes, brought to a plating cell for a plating 
process, and then the substrate is generally post treated after 
the plating process. The preplating process generally 
includes processes such as depositing a barrier/diffusion 
layer and/or a seed layer on the substrate, precleaning the 
seed layer and/or substrate surface prior to commencing 
plating operations, and other preplating operations that are 
generally knoWn in the art. Once the preplating processes are 
complete, the substrate is generally transferred to a plating 
cell Where the substrate is contacted With a plating solution 
and the desired plating layer is deposited on the substrate. 
Once the plating processes are complete, then the substrate 
is generally transferred to a post treatment cell, such as a 
rinse cell, bevel clean cell, drying cell, or other post treat 
ment process cell generally used in the semiconductor art. 

[0007] HoWever, one challenge associated With conven 
tional plating systems is that the preplating operations, 
plating operations, and post plating operations are all gen 
erally conducted in separate cells. As such, a substantial 
amount of time is eXpended transferring substrates betWeen 
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the respective processing cells. This time required to transfer 
substrates betWeen the respective processing cells or stations 
has a detrimental impact upon the system throughput. Fur 
thermore, since several of the processes involved in elec 
trochemical plating are Wet processes, the transfer of sub 
strates betWeen processing cells inherently results in 
dripping, Which may contribute to contamination and cell 
cleaning problems. Therefore, there is a need for an elec 
trochemical plating system con?gured to minimiZe the trans 
fer time betWeen substrate pretreatment processes, plating 
processes, and post plating processes, as Well as minimiZing 
or eliminating the contamination and cleaning challenges 
created by Wet substrate transfer processes. 

SUMMARY OF THE INVENTION 

[0008] Embodiments of the invention may provide a sub 
strate processing system, Wherein the substrate processing 
system includes 2 primary components. The ?rst component 
is an interface section having at least one ?rst substrate 
transfer robot positioned therein, and the second component 
is at least one processing module in communication With the 
interface section, the at least one processing module having 
a pretreatment and post treatment cell, a processing cell, and 
a second substrate transfer robot positioned therein. 

[0009] Embodiments of the invention may further provide 
a substrate processing system, Wherein the processing sys 
tem includes an interface section having at least one ?rst 
substrate transfer robot positioned therein, and at least one 
processing module in communication With the interface 
section, the at least one processing module having a pre 
treatment and post treatment cell, a processing cell, and a 
second substrate transfer robot positioned therein. 

[0010] Embodiments of the invention may further provide 
an electrochemical processing system. The processing sys 
tem may include a factory interface having a substrate 
transfer robot positioned therein, the factory interface being 
con?gured to communicate With at least one substrate con 
taining cassette, and at least one substrate processing mod 
ule in detachable communication With the factory interface, 
each of the at least one substrate processing modules includ 
ing a pretreatment/post treatment cell and an electrochemi 
cal processing cell. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] So that the manner in Which the above recited 
features of the present invention can be understood in detail, 
a more particular description of the invention, brie?y sum 
mariZed above, may be had by reference to embodiments, 
some of Which are illustrated in the appended draWings. It is 
to be noted, hoWever, that the appended draWings illustrate 
only typical embodiments of this invention and are therefore 
not to be considered limiting of its scope, for the invention 
may admit to other equally effective embodiments. 

[0012] FIG. 1 illustrates a plan vieW of an eXemplary 
processing system of the invention. 

[0013] FIG. 2 illustrates a plan vieW of an eXemplary 
processing module of the invention. 

[0014] FIG. 3 illustrates a perspective and partial sec 
tional vieW of an eXemplary pretreatment/post treatment cell 
of the invention. 
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[0015] FIG. 4 illustrates a perspective and partial sec 
tional vieW an exemplary plating cell of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0016] Embodiments of the invention generally provide a 
modular dry in dry out type processing system. More 
particularly, embodiments of the invention generally provide 
a plurality of substrate processing modules that are inter 
connected by an interface section. Each of the processing 
modules are generally con?gured to receive substrates from 
the interface section for processing. The interface section, 
Which is often termed a factory interface (FI) in the semi 
conductor art, generally includes at least one substrate 
transfer robot con?gured to transport substrates from a 
source, i.e., a substrate cassette positioned in communication 
With the FI, to one or more of the processing modules, and 
then back to one of the sources. Each of the processing 
modules generally includes at least tWo individual process 
ing stations or cells, along With a Wet transfer robot posi 
tioned Within the processing module. For example, each of 
the processing modules may include a ?rst processing cell or 
station con?gured to conduct pre and post plating processes, 
along With a second processing cell or station con?gured to 
conduct plating processes. The processing module robot is 
generally con?gured to transfer substrates betWeen the 
respective cells Within the module. Additionally, although 
not illustrated in the ?gures, the processing module robot 
may also be con?gured to access a substrate handoff point, 
i.e., a pad may be positioned betWeen the FI robot and the 
processing module robot so that the FI robot may drop off a 
substrate for pickup by the processing module robot, and 
vice versa. Additionally, each of the respective processing 
modules may have a handoff location that may be used for 
the robot positioned in the processing module to place a 
processed substrate on so that the robot in the adjacent 
interface may then pick up the substrate from the handoff 
location, Which may eliminate problems associated With 
transferring a substrate from a Wet processing blade to a dry 
processing blade. Therefore, in this con?guration, dry sub 
strates may be supplied to the respective processing modules 
by the FI substrate transfer robot for processing. The dry 
substrates may be pretreated, plated, and post treated Within 
the processing module, and then the dry substrate may once 
again be removed from the module by the substrate transfer 
robot in the FI. 

[0017] FIG. 1 illustrates a plan vieW of an exemplary 
processing system 100 of the invention. Processing system 
100, Which may be an electrochemical plating system, for 
example, generally includes an FI 101 and a plurality of 
processing modules 102. FI 101 is con?gured to communi 
cate With one or more substrate containing cassettes 103, and 
more particularly, to remove substrates from the cassettes 
103 for processing in system 100, and then When the 
processing steps are completed, FI 101 is con?gured to 
return the processed substrates to one or more of the 
cassettes 103. In order to accomplish the substrate transfer 
processes associated With removing/replacing substrates in 
cassettes 103, FI 101 includes at least one substrate transfer 
robot 104. Robot 104 may include one or more linear 

track-type robots, as illustrated in FIG. 1, hoWever, the 
present invention is not limited to this con?guration, and 
therefore, various robots knoWn in the semiconductor art 
may be implemented Without departing from the scope of 
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the invention. Each of the respective processing modules 
102 is in communication With the FI 101, and therefore, each 
of processing modules 102 may receive and transmit sub 
strates to/from the FI 101. More particularly, each of the 
respective processing modules 102 may receive substrates 
from FI 101 for processing and return substrates that have 
been processed in module 102 to the FI 101 for return to 
cassettes 103. 

[0018] Although embodiments of the invention are gen 
erally directed to a plurality of processing modules inter 
connected by a factory interface, the invention is not 
intended to be limited to this con?guration. For example, 
conventional semiconductor processing systems have imple 
mented a FI in conjunction With a substrate transfer chamber 
or enclosure, Wherein the substrate transfer chamber is in 
communication With a plurality of processing stations. Some 
embodiments of the invention have combined the FI and the 
substrate transfer chamber, and therefore, have eliminated a 
substrate transfer step (transfer of the substrate betWeen the 
FI and the substrate transfer chamber). Furthermore, 
although the illustration of an embodiment of the invention 
in FIG. 1 depicts 4 processing modules 102 in communi 
cation With FI 101, the invention is not limited to any 
particular number of processing modules 102 that may be 
placed in communication With the FI. Further, although not 
illustrated in FIG. 1, Fl 101 may include or be in commu 
nication With additional chambers, such as an annealing 
chamber, a metrology chamber, or other chamber/cell that 
may be useful in a semiconductor processing system. 

[0019] FIG. 2 illustrates a plan vieW of an exemplary 
processing module 102 of the invention. In one embodiment 
of the invention, processing module 102 may include a 
processing module transfer robot 203, a substrate pretreat 
ment/post treatment cell 201, and a substrate processing cell 
202. The processing module substrate transfer robot 203 is 
generally con?gured to transport one or more substrates 
betWeen the pretreatment cell 201, the processing cell 202, 
and the FI robot 104 in any order, i.e., robot 203 may access 
any of the three components (generally only the pretreat 
ment cell 201 and processing cell 202, hoWever it may 
access the FI robot 104 or the optional handoff pad or 
station) in any order Without-limit. Additionally, a valve or 
movable partition may be positioned betWeen FI 101 and 
processing module 102. Therefore, in this con?guration, 
processing module 102 may receive a dry substrate from FI 
robot 104 for processing. The dry substrate may ?rst be 
received at the pretreatment cell 201, Where any pre-pro 
cessing steps may be conducted on the substrate. Exemplary 
preprocessing steps may include rinsing, cleaning, or oth 
erWise treating the surface of a substrate With a ?uid or gas. 
Once the preprocessing steps are completed in cell 201, the 
substrate may be removed from pretreatment cell 201 and 
transported via robot 203 to processing cell 202, Where 
processing steps are conducted on the substrate. Exemplary 
processes that may be conducted in processing cell 201 
include, but are not limited to, electrochemical deposition, 
electroless deposition, electrochemical deplating, and other 
Wet processing-type semiconductor fabrication processes. 
Once the processing steps are completed in cell 202, robot 
203 once again may transport the substrate to treatment cell 
201, Where post treatment processes may be conducted on 
the substrate. Exemplary post treatment steps include clean 
ing, edge bead removal, rinsing, drying, and other processes 
knoWn to be conducted on semiconductor substrates after a 
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Wet processing step. Once the post treatment processes are 
completed, the substrate may be removed from processing 
module 102 by El robot 104. 

[0020] FIG. 3 illustrates a perspective and partial sec 
tional vieW of an exemplary pretreatment/post treatment cell 
201 of the invention. The pretreatment/post treatment cell 
201 may generally include a cell con?gured to rinse or 
otherWise treat a substrate With a processing ?uid before or 
subsequent to a substrate processing step conducted in the 
adjacent processing cell 202. The exemplary cell 201 
includes a processing basin 301 that has a substrate support 
member 302 positioned in a bottom portion thereof. The 
substrate support member 302, as illustrated in FIG. 3, is 
generally con?gured to support a substrate in a face up 
con?guration, in a con?guration Wherein the Working or 
production surface of the substrate is facing upWard or aWay 
from the support member 302. Further, substrate support 
member 302 is con?gured to secure a substrate thereto and 
rotate. Cell 201 further includes a pivotally mounted ?uid 
dispensing arm 303 con?gured to selectively dispense a 
processing ?uid onto the production surface of a substrate 
positioned on the substrate support member. For example, in 
a rinsing process, pivotal arm 303 may be pivoted to the 
center of the substrate and a rinsing solution, such as DI, for 
example, may be dispensed from a ?uid dispensing noZZle 
positioned at a distal end of arm 303. The substrate support 
member 302 may be rotated and the arm may then be 
pivoted radially outWard, Which generally operates to rinse 
the substrate from the center outWard. Alternatively, if an 
edge bead removal process is to be conducted in cell 201, 
then the substrate may be secured to the substrate support 
member 302 and rotated, While arm 303 is positioned to 
precisely dispense an etchant onto a perimeter portion of the 
rotating substrate. The etchant may then operate to remove 
material from the edge and bevel of the substrate. It is to be 
noted, hoWever, that embodiments of the invention are not 
limited to any particular substrate processing con?gurations. 
For example, although a face up processing con?guration is 
illustrated, embodiments of the invention are not intended to 
be limited to this con?guration, as embodiments of the 
present invention contemplate that both face up or face 
doWn-type con?gurations may be implemented Without 
departing from the scope of the invention. 

[0021] The pretreatment/post treatment cell 201 may fur 
ther be con?gured to dry one or more substrates, through, for 
example, a spin rinse dry process, as is generally knoWn in 
the semiconductor art. As such, exemplary processes that 
may be conducted by the pretreatment/post treatment cell 
include, but are not limited to, prerinsing substrates, pre 
treating substrates before plating, removing contaminant 
layers from substrates, spin rinse drying substrates, conduct 
ing edge bead removal processes on substrates, and other 
processes that are knoWn in the semiconductor art. In 
embodiments of the invention Wherein system 100 is an 
electrochemical plating cell, pretreatment/post treatment 
cell may generally be con?gured to prerinse or pretreat a 
substrate to be plated With a rinsing or pretreatment solution 
prior to the substrate being transferred to the adjacent 
processing cell, Which Would be con?gured as an electro 
chemical plating cell. Exemplary pretreatment processes for 
electrochemical plating systems may include prerinsing With 
deioniZed Water (DI), pretreating the substrate surface With 
a ?uid con?gured to form or remove an oxide layer on the 
substrate surface, pretreating the surface of the substrate 
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With a ?uid con?gured to enhance some portion of a 
subsequent plating process, or other pretreatment process 
knoWn in the semiconductor art. Further, the pretreatment/ 
post treatment cell may be con?gured to receive substrates 
from the adjacent plating cell for processing after the plating 
process is complete. Exemplary post treatment processes 
include rinsing the substrate to remove residual plating 
solution from the substrate surface, conducting an edge bead 
removal or bevel clean process, and/or spin rinse drying the 
substrate. 

[0022] FIG. 4 illustrates a perspective and partial sec 
tional vieW of an exemplary electrochemical plating cell 400 
of the invention. Plating cell 400 generally includes an outer 
basin 401 and an inner basin 402 positioned Within outer 
basin 401. Inner basin 402 is generally con?gured to contain 
a plating solution that is used to plate a metal, e.g., copper, 
onto a substrate during an electrochemical plating process. 
During the plating process, the plating solution is generally 
continuously supplied to inner basin 402 (at about 1-5 
gallons per minute for a 10 liter plating cell, for example), 
and therefore, the plating solution continually over?oWs the 
uppermost point of inner basin 402 and runs into outer basin 
401. The over?oW plating solution is then collected by outer 
basin 401 and drained therefrom for recirculation into basin 
402. As illustrated in FIG. 4, plating cell 400 is generally 
positioned at a tilt angle, i.e., the frame portion 403 of 
plating cell 400 is generally elevated on one side such that 
the components of plating cell 400 are tilted betWeen about 
3° and about 30°. Therefore, in order to contain an adequate 
depth of plating solution Within inner basin 402 during 
plating operations, the uppermost portion of basin 102 may 
be extended upWard on one side of plating dell 400, such that 
the uppermost point of inner basin 402 is generally hori 
Zontal and alloWs for contiguous over?oW of the plating 
solution supplied thereto around the perimeter of basin 402. 

[0023] The frame member 403 of plating cell 400 gener 
ally includes an annular anode base member 404 secured to 
frame member 403. Since frame member 403 is elevated on 
one side, the upper surface of base member 404 is generally 
tilted from the horiZontal at an angle that corresponds to the 
angle of frame member 403 relative to a horiZontal position. 
Base member 404 includes an annular or disk shaped recess 
formed therein, the annular recess being con?gured to 
receive a disk shaped anode member 405. Base member 404 
further includes a plurality of ?uid inlets/drains 409 posi 
tioned on a loWer surface thereof. Each of the ?uid inlets/ 
drains 409 are generally con?gured to individually supply or 
drain a ?uid to or from either the anode compartment or the 
cathode compartment of plating cell 400. Anode member 
405 generally includes a plurality of slots 407 formed 
therethrough, Wherein the slots 407 are generally positioned 
in parallel orientation With each other across the surface of 
the anode 405. The parallel orientation alloWs for dense 
?uids generated at the anode surface to How doWnWardly 
across the anode surface and into one of the slots 407. 
Plating cell 400 further includes a membrane support assem 
bly 406. Membrane support assembly 406 is generally 
secured at an outer periphery thereof to base member 404, 
and includes an interior region 408 con?gured to alloW 
?uids to pass therethrough via a sequence of oppositely 
positioned slots and bores. The membrane support assembly 
may include an o-ring type seal positioned near a perimeter 
of the membrane, Wherein the seal is con?gured to prevent 
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?uids from traveling from one side of the membrane secured 
on the membrane support 406 to the other side of the 
membrane. 

[0024] In operation, the plating cell 400 of the invention 
provides a small volume (electrolyte volume) processing 
cell that may be used for copper electrochemical plating 
processes, for example. Plating cell 400 may be horiZontally 
positioned or positioned in a tilted orientation, i.e., Where 
one side of the cell is elevated vertically higher than the 
opposing side of the cell. If plating cell 400 is implemented 
in a tilted con?guration, then a tilted head assembly and 
substrate support member may be utiliZed to immerse the 
substrate at a constant immersion angle, i.e., immerse the 
substrate such that the angle betWeen the substrate and the 
upper surface of the electrolyte does not change during the 
immersion process. Further, the immersion process may 
include a varying immersion velocity, i.e., an increasing 
velocity as the substrate becomes immersed in the electro 
lyte solution. The combination of the constant immersion 
angle and the varying immersion velocity operates to elimi 
nate air bubbles on the substrate surface. 

[0025] Assuming a tilted implementation is utiliZed, a 
substrate is ?rst immersed into a plating solution contained 
Within inner basin 402. Once the substrate is immersed in the 
plating solution, Which generally contains copper sulfate, 
chlorine, and one or more of a plurality of organic plating 
additives (levelers, suppressors, accelerators, etc.) con?g 
ured to control plating parameters, an electrical plating bias 
is applied betWeen a seed layer on the substrate and the 
anode 405 positioned in a loWer portion of plating cell 400. 
The electrical plating bias generally operates to cause metal 
ions in the plating solution to deposit on the cathodic 
substrate surface. The plating solution supplied to inner 
basin 402 is continually circulated through inner basin 402 
via ?uid inlet/outlets 409. More particularly, the plating 
solution may be introduced in plating cell 400 via a ?uid 
inlet 409. The solution may travel across the loWer surface 
of base member 404 and upWard through one of ?uid 
apertures 406. The plating solution may then be introduced 
into the cathode chamber via a channel formed into plating 
cell 400 that communicates With the cathode chamber at a 
point above membrane support 406. Similarly, the plating 
solution may be removed from the cathode chamber via a 
?uid drain positioned above membrane support 106, Where 
the ?uid drain is in ?uid communication With one of ?uid 
drains 109 positioned on the loWer surface of base member 
404. For example, base member 404 may include ?rst and 
second ?uid apertures positioned on opposite sides of base 
member 404. The oppositely positioned ?uid apertures may 
operate to individually introduce and drain the plating 
solution from the cathode chamber in a predetermined 
direction, Which also alloWs for ?oW direction control. The 
?oW control direction provides control over removal of light 
?uids at the loWer membrane surface, removal of bubbles 
from the anode chamber, and assists in the removal of dense 
or heavy ?uids from the anode surface via the channels 402 
formed into base 404. 

[0026] Once the plating solution is introduced into the 
cathode chamber, the plating solution travels upWard 
through diffusion plate 410. Diffusion plate 410, Which is 
generally a ceramic or other porous disk shaped member, 
generally operates as a ?uid ?oW restrictor to even out the 
?oW pattern across the surface of the substrate. Further, the 
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diffusion plate 410 operates to resistively damp electrical 
variations in the electrochemically active area the anode or 
cation membrane surface, Which is knoWn to reduce plating 
uniformities. Additionally, embodiments of the invention 
contemplate that the ceramic diffusion plate 410 may be 
replaced by a hydrophilic plastic member, i.e., a treated PE 
member, an PVDF member, a PP member, or other material 
that is knoWn to be porous and provide the electrically 
resistive damping characteristics provided by ceramics. 
HoWever, the plating solution introduced into the cathode 
chamber, Which is generally a plating catholyte solution, i.e., 
a plating solution With additives, is not permitted to travel 
doWnWard through the membrane (not shoWn) positioned on 
the loWer surface of membrane support assembly 406 into 
the anode chamber, as the anode chamber is ?uidly isolated 
from the cathode chamber by the membrane. The anode 
chamber includes separate individual ?uid supply and drain 
sources con?gured to supply an anolyte solution to the 
anode chamber. The solution supplied to the anode chamber, 
Which may generally be copper sulfate in a copper electro 
chemical plating system, circulates exclusively through the 
anode chamber and does not diffuse or otherWise travel into 
the cathode chamber, as the membrane positioned on mem 
brane support assembly 406 is not ?uid permeable in either 
direction. 

[0027] Additionally, the ?oW of the ?uid solution (anolyte, 
i.e., a plating solution Without additives, Which may be 
referred to as a virgin solution) into the anode chamber is 
directionally controlled in order to maximiZe plating param 
eters. For example, anolyte may be communicated to the 
anode chamber via an individual ?uid inlet 409. Fluid inlet 
409 is in ?uid communication With a ?uid channel formed 
into a loWer portion of base member 404 and the ?uid 
channel communicates the anolyte to apertures con?gured to 
circulate the respective ?uids to the respective chambers 
above and beloW the membrane. Similarly, a catholyte 
solution, i.e., a solution With plating additives therein, may 
be separately communicated to the cathode compartment, 
i.e., the volume above the membrane. 

[0028] Therefore, in operation, system 100 may be used to 
provide a substrate to a processing module 102 in a dry form, 
i.e., the surface of the substrate is not Wet from a previous 
Wet processing step. For example, substrates having a seed 
layer deposited thereon may be introduced into system 100 
via cassettes 103. Robot 104 may operate to deliver the 
substrate having a seed layer formed thereon (a dry sub 
strate) to processing module 102. Module 102 generally 
receives the substrate in the preprocessing cell 201, Where 
the substrate may be rinsed and/or cleaned in accordance 
With a speci?c processing recipe. Once the desired prepro 
cessing steps are completed in cell 201, the substrate is 
generally transferred to the processing cell 202 via robot 
203. In the processing cell the substrate may be plated, 
deplated, or otherWise processed. Once the substrate is 
processed in cell 202, it is generally transferred back to cell 
201 for post processing steps. Exemplary post processing 
steps include rinsing, cleaning, edge bead removal, drying, 
and/or other knoWn semiconductor post processing steps. 
HoWever, one step generally conducted in cell 201 is a spin 
rinse dry process, as system 100 is generally con?gured to 
supply a dry substrate to processing module 102 and receive 
a dry processed substrate from processing module When the 
processing steps are complete. As such, Pl 101 is generally 
maintained in a clean and dry manner and is not likely to 
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contaminate other substrates traveling therethrough for pro 
cessing in other processing modules 102. 

[0029] Another advantage provided by system 100 is that 
processing modules 102 are removable, and more particu 
larly, processing modules are interchangeable. Therefore, 
system 100 has the ability to shut doWn an individual 
processing module 102 When a fault occurs, service or 
remove the faulty processing module 102 from Pl 101, 
and/or replace it With a neW processing module 102, Without 
interrupting the operation of system 100. Additionally the 
removability of modules 102 alloWs system 100 to be 
scalable, as additional processing modules may be added to 
the interface section as needed. For eXample, embodiments 
of the invention contemplate that annealing chambers or 
modules, electroless chambers or modules, polishing mod 
ules or chambers, other electrolytic processing modules, 
and/or chemical polishing modules. 

[0030] While the foregoing is directed to embodiments of 
the present invention, other and further embodiments of the 
invention may be devised Without departing from the basic 
scope thereof, and the scope thereof is determined by the 
claims that folloW 

1. An electroless processing system, comprising: 

an interface section having a substrate transfer robot 
positioned thereon; and 

an electroless processing module positioned in commu 
nication With the interface section, the electroless pro 
cessing module comprising: 

a processing enclosure; 

an electroless activation cell positioned in the enclo 
sure; 

an electroless deposition cell positioned in the enclo 
sure; and 

an enclosure robot con?gured to transfer substrates 
betWeen the activation cell and the deposition cell. 

2. The electroless processing system of claim 1, Wherein 
the electroless activation cell and the electroless deposition 
cell comprise face up processing cells. 

3. The electroless processing system of claim 2, Wherein 
the activation cell and the deposition cell each comprise: 

a rotatable substrate support member con?gured to sup 
port a substrate in a con?guration such that a produc 
tion surface of the substrate is facing aWay from the 
substrate support member; 

a ?uid dispensing arm movably positioned to dispense a 
processing ?uid onto the production surface of the 
substrate. 

4. The electroless processing system of claim 3, further 
comprising means for centering the substrate on the sub 
strate support member. 

5. The electroless processing system of claim 1, further 
comprising at least one substrate cleaning cell positioned in 
communication With the interface section. 

6. The electroless processing system of claim 5, Wherein 
the at least one substrate cleaning cell comprises at least one 
of a spin rinse dry cell and a substrate bevel clean cell. 

7. The electroless processing system of claim 1, Wherein 
the electroless activation cell is con?gured to selectively 
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dispense at least one of a substrate precleaning solution and 
an electroless activation solution onto the substrate. 

8. The electroless processing system of claim 1, Wherein 
the electroless deposition cell is con?gured to selectively 
dispense at least one of an electroless deposition solution 
and a substrate post deposition cleaning solution onto the 
substrate. 

9. The electroless processing system of claim 1, Wherein 
the electroless processing module is removable from the 
interface section. 

10. The electroless processing system of claim 1, further 
comprising a selectively actuatable access valve positioned 
in the enclosure to alloW for access into a processing volume 
of enclosure by the substrate transfer robot. 

11. An electroless processing system, comprising: 

a processing enclosure positioned in communication With 
a processing platform; 

a substrate transfer robot positioned in the enclosure; 

a ?rst ?uid processing cell positioned in the enclosure, the 
?rst ?uid processing cell being con?gured to dispense 
at least one of an electroless precleaning solution and 
an electroless activation solution onto the substrate; and 

a second ?uid processing cell positioned in the enclosure, 
the second ?uid processing cell being con?gured to 
dispense at least one of an electroless deposition solu 
tion and an electroless post cleaning solution onto the 
substrate. 

12. The electroless processing system of claim 11, 
Wherein the ?rst and second ?uid processing cells com 
prises: 

a rotatable substrate support member; 

a ?uid dispensing arm movably positioned to dispense 
processing ?uids onto the substrate; and 

a substrate centering member positioned radially outWard 
of the support member. 

13. The electroless processing system of claim 12, 
Wherein the substrate support member is con?gured to 
support a substrate in an orientation such that a plating 
surface of the substrate is facing aWay from the substrate 
support member. 

14. The electroless processing system of claim 13, 
Wherein the substrate support member comprises a vacuum 
chuck. 

15. The electroless processing system of claim 13, 
Wherein the substrate support member has an outer diameter 
that is smaller than an outer diameter of the substrate being 
processed. 

16. The electroless processing system of claim 12, 
Wherein the substrate centering member comprises a plural 
ity of eccentric rotatable centering posts positioned radially 
around a central aXis of the substrate support member. 

17. The electroless processing system of claim 11, 
Wherein the processing enclosure is detachably positioned in 
communication With the processing platform. 

18. The electroless processing system of claim 11, further 
comprising an access valve positioned in the processing 
enclosure, the access valve being con?gured to alloW a 
processing platform robot access into the processing enclo 
sure. 
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19. An electroless processing system, comprising: a second ?uid processing cell positioned in the pro 

a primary substrate transfer robot positioned on a main- Cessmg Yolume ?nd Con?gured to am?y an electro 
frame and less plating solution to the substrate, and 

at least one electroless processing enclosure positioned on a Substrate Shuttle pos_moned between the ?rst and 
the mainframe, the electroless processing enclosure Second ?uld processmg Cells In the processmg Vol' 
Comprising ume, the shuttle being con?gured to transfer sub 

strates betWeen the ?rst and second ?uid processing 
a sealable enclosure de?ning a processing volume and cells' 

having at least one selectively actuated access door; 20_ The processing System of Claim 19, further Comprising 

a ?rst ?uid processing cell positioned on the processing §1 ga_s delivery System in ?uid Communication With an 
volume and con?gured to apply at least one of an lntenor Volume of the enclosure 
electroless activation solution and a cleaning solu 
tion to a substrate; * * * * * 


