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CLAIMS 

1. An electroplating apparatus comprising:

(a) a plating chamber configured to contain an electrolyte and an anode while electroplating

metal onto a substrate, the substrate being substantially planar;

(b) a substrate holder configured to support the substrate such that a plating face of the 5 

substrate is immersed in the electrolyte and separated from the anode during plating; 

(c) an ionically resistive element adapted to provide ionic transport through the ionically

resistive element during electroplating, wherein the ionically resistive element is a plate

comprising a plurality of through-holes;

(d) a cross flow manifold positioned above the ionically resistive element and below the 10 

plating face of the substrate, when the substrate is present in the substrate holder; 

(e) an anode chamber membrane frame positioned below the ionically resistive element, the

anode chamber membrane frame configured to mate with an anode chamber membrane; and

(f) an ionically resistive element manifold positioned below the ionically resistive element

and above the anode chamber membrane, when present, wherein the ionically resistive 15 

element manifold comprises a plurality of baffle regions that are at least partially separated 

from one another by vertically oriented baffles, wherein each baffle extends from a first 

region proximate the ionically resistive element to a second region proximate the anode 

chamber membrane, and wherein the baffles extend linearly across the ionically resistive 

element manifold in a direction perpendicular to a direction between a side inlet and a side 20 

outlet, wherein the side inlet and side outlet are adapted to generate cross-flowing electrolyte 

in the cross flow manifold during electroplating. 

2. The electroplating apparatus of claim 1, further comprising the anode chamber

membrane in contact with the anode chamber membrane frame, wherein the anode chamber

membrane separates the anode from the substrate during electroplating. 25 
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3. The electroplating apparatus of claim 2, wherein an upper region of each baffle is in 

physical contact with the ionically resistive element or a frame positioned proximate the 

ionically resistive element. 

4. The electroplating apparatus of claim 1, wherein during electroplating, the baffles 

operate to reduce an amount of electrolyte that travels from the cross flow manifold, through 5 

the ionically resistive element, and into the ionically resistive element manifold. 

5. The electroplating apparatus of claim 1, wherein the anode chamber membrane frame 

comprises the baffles. 

6. The electroplating apparatus of claim 5, further comprising a back side insert 

positioned between the ionically resistive element and the anode chamber membrane frame, 10 

wherein the back side insert comprises a plurality of protrusions oriented parallel to the 

baffles and configured to mate with the baffles. 

7. The electroplating apparatus of claim 1, wherein the baffles do not extend all the way 

to the anode chamber membrane frame. 

8. The electroplating apparatus of claim 1, wherein the ionically resistive element 15 

comprises the baffles. 

9.  The electroplating apparatus of claim 1, further comprising a back side insert 

positioned between the ionically resistive element and the anode chamber membrane frame, 

wherein the back side insert comprises the baffles. 

10.  The electroplating apparatus of claim 1, wherein the baffles are removable pieces that 20 

are not integral with the ionically resistive element, the anode chamber membrane frame, nor 

a back side insert positioned between the ionically resistive element and the anode chamber 

membrane frame, and wherein the baffles fit into recesses in at least one of the ionically 

resistive element, the anode chamber membrane frame, and the back side insert. 

11. An electroplating apparatus comprising: 25 

(a) a plating chamber configured to contain an electrolyte and an anode while electroplating 

metal onto a substrate, the substrate being substantially planar; 
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(b) a substrate holder configured to support the substrate such that a plating face of the 

substrate is immersed in the electrolyte and separated from the anode during plating; 

(c) an ionically resistive element adapted to provide ionic transport through the ionically 

resistive element during electroplating, wherein the ionically resistive element is a plate 

comprising a plurality of through-holes; 5 

(d) a cross flow manifold positioned above the ionically resistive element and below the 

plating face of the substrate, when the substrate is present in the substrate holder; 

 (e) a membrane in physical contact with the ionically resistive element, wherein the 

membrane is adapted to provide ionic transport through the membrane during electroplating, 

and wherein the membrane is adapted to reduce a flow of electrolyte through the ionically 10 

resistive element during electroplating, and wherein the membrane comprises one or more 

azimuthally non-uniform cutout regions such that the membrane only covers some of the 

plurality of through-holes in the ionically resistive element. 

12. The electroplating apparatus of claim 11, wherein the membrane is planar and is 

positioned within a plane parallel to the ionically resistive element. 15 

13. The electroplating apparatus of claim 11, wherein the membrane comprises a first 

cutout region positioned near a center of the ionically resistive element. 

14. The electroplating apparatus of claim 13, wherein the membrane comprises a second 

cutout region positioned near a side inlet to the cross flow manifold. 

15. The electroplating apparatus of claim 11, wherein the membrane is positioned below 20 

the ionically resistive element. 

16. The electroplating apparatus of claim 11, wherein the membrane is positioned above 

the ionically resistive element. 

17. The electroplating apparatus of claim 11, further comprising a membrane frame 

configured to position the membrane in physical contact with the ionically resistive element. 25 

18. The electroplating apparatus of claim 17, wherein the membrane is positioned above 

the ionically resistive element, wherein the membrane frame is positioned above the 
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membrane, and wherein the membrane frame comprises a first set of ribs that are linear and 

parallel to one another, and extend in a direction perpendicular to a direction of cross flowing 

electrolyte within the cross flow manifold. 

19. An electroplating apparatus comprising: 

(a) a plating chamber configured to contain an electrolyte and an anode while electroplating 5 

metal onto a substrate, the substrate being substantially planar; 

(b) a substrate holder configured to support the substrate such that a plating face of the 

substrate is immersed in the electrolyte and separated from the anode during plating; 

(c) an ionically resistive element adapted to provide ionic transport through the ionically 

resistive element during electroplating, wherein the ionically resistive element is a plate 10 

comprising a plurality of through-holes; 

(d) a cross flow manifold positioned above the ionically resistive element and below the 

plating face of the substrate, when the substrate is present in the substrate holder; 

 (e) a membrane in physical contact with the ionically resistive element, wherein the 

membrane is adapted to provide ionic transport through the membrane during electroplating, 15 

and wherein the membrane is adapted to reduce a flow of electrolyte through the ionically 

resistive element during electroplating and 

(f) a membrane frame configured to position the membrane in physical contact with the 

ionically resistive element, wherein the membrane is positioned above the ionically resistive 

element, wherein the membrane frame is positioned above the membrane, and wherein the 20 

membrane frame comprises a first set of ribs that are linear and parallel to one another, and 

extend in a direction perpendicular to a direction of cross flowing electrolyte within the cross 

flow manifold. 

20.  An electroplating apparatus comprising: 

(a) a plating chamber configured to contain an electrolyte and an anode while electroplating 25 

metal onto a substrate, the substrate being substantially planar; 
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(b) a substrate holder configured to support the substrate such that a plating face of the 

substrate is immersed in the electrolyte and separated from the anode during plating; 

(c) an ionically resistive element adapted to provide ionic transport through the ionically 

resistive element during electroplating, wherein the ionically resistive element is a plate 

comprising a plurality of through-holes; 5 

(d) a cross flow manifold positioned above the ionically resistive element and below the 

plating face of the substrate, when the substrate is present in the substrate holder; 

(e) an anode chamber membrane frame positioned below the ionically resistive element, the 

anode chamber membrane frame configured to mate with an anode chamber membrane; and 

(f) an ionically resistive element manifold positioned below the ionically resistive element 10 

and above the anode chamber membrane, when present, wherein the ionically resistive 

element manifold comprises a plurality of baffle regions that are at least partially separated 

from one another by vertically oriented baffles, wherein each baffle extends from a first 

region proximate the ionically resistive element to a second region proximate the anode 

chamber membrane, wherein the anode chamber membrane frame comprises the baffles. 15 
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