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WHAT IS CLAIMED IS: 

1. A multilayer structure, comprising: 

a substrate; 

a coupling layer deposited on the substrate, wherein the coupling layer is 

prepared from a composition comprising at least one (meth)acrylate polymer, at least 

one cross-linker, and at least one initiator capable of inducing a cross-linking reaction; 

and 

a dielectric layer deposited on the coupling layer, wherein the dielectric layer is 

prepared from a composition comprising at least one polyimide polymer that is at least 

about 90 percent imidized, at least one cross-linker, and at least one initiator capable of 

inducing a cross-linking reaction, 

wherein shear strength of the dielectric layer is increased by a factor of at least 

about 2 in the presence of the coupling layer compared to a multilayer structure without 

the coupling layer. 

2. The multilayer structure of claim 1, wherein the coupling layer increases 

the shear strength of the dielectric layer by a factor of at least about 3.   

3. The multilayer structure of claim 1 or claim 2 , wherein the substrate 

comprises an epoxy molded compound. 

4.  The multilayer structure of claim 3, wherein the substrate comprises 

embedded semiconductor devices.   

5.  The multilayer structure of claim 3 or claim 4, wherein the multilayer 

structure further comprises at least one patterned metallic structure at a surface of the 

substrate. 
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6. The multilayer structure of any one of claims 1 to 5, wherein the cross-

linker comprises at least one functional group selected from the group consisting of a 

vinyl group, an allyl group, a vinyl ether group, a propenyl ether group, a (meth)acryloyl 

group, a SiH group, and a thiol group. 

7. The multilayer structure of any one of claims 1 to 6, wherein the dielectric 

layer contains at least one additional polymer selected from a group consisting of 

polyimides, polybenzoxazoles, (meth)acrylate polymers, epoxy polymers, 

polyurethanes, polyamides, polyesters, polyethers, novolac resins, benzocyclobutene 

resins, polystyrenes, and a mixture thereof.  

8. The multilayer structure of any one of claims 1 to 7, wherein the dielectric 

layer is a photosensitive layer. 

9. A process for preparing the multilayer structure of any one of claims 1 to 

8, comprising: 

(a) coating a substrate with a composition that forms the coupling layer to form a 

first coated substrate; and 

(b) coating the first coated substrate with a composition that forms the dielectric 

layer, 

wherein the coupling layer is prepared from a composition comprising at least 

one (meth)acrylate polymer, at least one cross-linker, and at least one initiator capable 

of inducing a cross-linking reaction; and 

wherein the ielectric layer is prepared from a composition comprising at least one 

polyimide polymer that is at least about 90 percent imidized, at least one cross-linker, 

and at least one initiator capable of inducing a cross-linking reaction, and 

wherein shear strength of the dielectric layer is increased by a factor of at least 

about 2 in the presence of the coupling layer compared to a multilayer structure without 

the coupling layer. 
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 10.  The process of claim 9, further comprising cross-linking the coupling layer 

by subjecting the first coated substrate to a step of baking or exposing to a source of 

light. 

11.  The process of claim 9 or 10, further comprising cross-linking the dielectric 

layer by subjecting the dielectric layer to a step of baking or exposing to a source of 

light. 

12.  The process of any one of claims 9 to 11, further comprising patterning the 

dielectric layer by a process selected from the group consisting of a lithographic 

process, a laser ablation process, and a plasma etching process. 

13.  A three dimensional object, comprising at least one multilayer structure 

according to any one of claims 1 to 8. 

14. A semiconductor device, comprising the three dimensional object of claim 

13. 

15. A multilayer structure, comprising: 

a substrate; 

a cross-linked coupling layer deposited on the substrate, the coupling layer 

comprising at least one (meth)acrylate polymer; and 

a cross-linked dielectric layer deposited on the coupling layer, the dielectric layer 

comprising at least one polyimide polymer that is at least about 90 percent imidized, 

wherein shear strength of the dielectric layer is increased by a factor of at least 2 

in the presence of the coupling layer compared to a multilayer structure without the 

coupling layer. 

16. The multilayer structure according to any one of claims 1 to 8 or claim 15, 

wherein the at least one (meth)acrylate polymer is the only polymer in the coupling 

layer. 


