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CLAIMS 

1.  A system comprising:  

 a non-magnetic substrate;  

 a soft magnetic under-layer overlaying the substrate; and 

 a magnetic recording layer comprising a plurality of bit-patterned     

magnetic islands, each of the plurality of islands overlaying the soft magnetic   

under-layer and each island comprising a first magnetic sub-layer adjacent a 

second magnetic sub-layer, the recording layer further comprising a continuous 

third magnetic sub-layer extending to connect each of the plurality of islands;  

 wherein the continuous third magnetic sub-layer is arranged to form an 

interlayer between the first magnetic sub-layer of and the soft magnetic under-

layer and wherein the first sub-layer of each of the magnetic islands of the 

magnetic recording layer has a magnetic anisotropy that is greater than a 

magnetic anisotropy of the second sub-layer of each of the magnetic islands; and  

 the magnetic anisotropy of the second sub-layer of each of the magnetic 

islands is greater than a magnetic anisotropy of the continuous third sub-layer of 

the magnetic recording layer.  

 

2.  The system of claim 1, wherein the first sub-layer of each of the     

magnetic islands of the magnetic recording layer overlays the corresponding 

second sub-layer of each of the magnetic islands.  

 

3.  The system of claim 2, wherein the continuous third sub-layer of the 

magnetic recording layer extends between the second sub-layer of each of the 

magnetic islands of the magnetic recording layer and the soft magnetic under-

layer.  
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4.  The system of claim 2, wherein the continuous third sub-layer of the 

magnetic recording layer overlays the first sub-layer of each of the magnetic 

islands of the magnetic recording layer.  

 

5.  The system of claim 1, wherein the first sub-layer of each of the magnetic 

islands of the magnetic recording layer has a saturation magnetization less than a 

saturation magnetization of the second sub-layer of each of the magnetic islands.  

 

6.  The system of claim 1, wherein the magnetic anisotropy of the second 

sub-layer of each of the plurality of magnetic islands of the magnetic recording 

layer varies across a thickness of the second sub-layer.  

 

7.  The system of claim 6, wherein the thickness-varying magnetic anisotropy 

of the second sub-layer of each of the plurality of magnetic islands is at a 

maximum at least at an interface with the corresponding first sub-layer of each of 

the magnetic islands.  

 

8.  The system of claim 6, wherein the thickness-varying magnetic anisotropy 

of the second sub-layer of each of the plurality of magnetic islands is at a 

minimum at least at an interface with the corresponding first sub-layer of each of 

the magnetic islands.  

 

9.  The system of claim 1, wherein the second sub-layer of each of the 

magnetic islands of the magnetic recording layer overlays the corresponding first 

sub-layer of each of the magnetic islands.  
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10.  The system of claim 9, wherein:  

 the continuous third sub-layer of the magnetic recording layer overlays the 

second sub-layer of each of the magnetic islands of the magnetic recording layer.  

 

11.  The system of claim 10, wherein the continuous interlayer has a thickness 

between approximately 0.3 nm and 30 nm. 

 

12.  The system of claim 10, wherein the continuous interlayer comprises at 

least one of: a face-centered cubic Ni alloy, a hexagonal close-packed Co alloy, a 

hexagonal close-packed Ti alloy, a hexagonal close-packed Ru alloy, a face-

centered cubic Cu, a face-centered cubic Ag, a face-centered cubic Pt, a face-

centered cubic Au and a face-centered cubic Pd.  

 

13.  The system of claim 10, wherein the continuous interlayer comprises at 

least one of: MgO, CoO, FeO, NiO, RuAl and CrRu.  

 

14.  A system comprising:  

 a non-magnetic substrate;  

 a soft magnetic under-layer overlaying the substrate; and  

 a magnetic recording layer comprising a plurality of bit-patterned magnetic 

islands, each island of the plurality of islands overlaying the soft magnetic under-

layer and each comprising a first magnetic sub-layer adjacent a second magnetic 

sub-layer, the recording layer further comprising a continuous third sub-layer 

extending between to connect each of the plurality of islands;  

 wherein the second sub-layer of each of the magnetic islands overlays the 

corresponding first sub-layer of each of the magnetic islands, and the first sub-
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layer of each of the magnetic islands overlays the continuous third sub-layer of the 

recording layer and has a magnetic anisotropy that is greater than a magnetic 

anisotropy of the second sub-layer of each of the magnetic islands; and  

 the continuous third sub-layer overlays the soft magnetic under-layer to 

form an interlayer having a structure to help to produce the greater magnetic 

anisotropy of first magnetic sub-layer.  

 

15.  The system of claim 14, wherein the continuous third sub-layer has a 

thickness between approximately 0.3 nm and 30 nm.  

16.  The system of claim 14, wherein the continuous third sub-layer comprises 

at least one of: a face-centered cubic Ni alloy, a hexagonal close-packed Co alloy, 

a hexagonal close-packed Ti alloy, a hexagonal close-packed Ru alloy, a face-

centered cubic Cu, a face-centered cubic Ag, a face-centered cubic Pt, a face-

centered cubic Au and a face-centered cubic Pd.  

 

17.  The system of claim 14, wherein the continuous third sub-layer comprises 

at least one of: MgO, CoO, FeO, NiO, RuAl and CrRu.  

 

18.  The system of claim 14, wherein the first sub-layer of each of the magnetic 

islands of the magnetic recording layer has a saturation magnetization less than a 

saturation magnetization of the second sub-layer of each of the magnetic islands.  

 

19.  The system of claim 14, wherein the magnetic anisotropy of the second 

sub-layer of each of the plurality of magnetic islands of the magnetic recording 

layer varies across a thickness of the second sub-layer.  
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20.  The system of claim 19, wherein the thickness-varying magnetic 

anisotropy of the second sub-layer of each of the magnetic islands is at a 

maximum at an interface with the corresponding first sub-layer of each of the 

magnetic islands.  

 

21.  The system of claim 19, wherein the thickness-varying magnetic 

anisotropy of the second sub-layer of each of the magnetic islands is least at a 

minimum at an interface with the corresponding first sub-layer of each of the 

magnetic islands.  

 

22.  A system comprising:  

 a non-magnetic substrate;  

 a soft magnetic under-layer overlaying the substrate; and  

 a magnetic recording layer comprising a plurality of bit-patterned magnetic 

islands, each of the plurality of islands overlaying the soft magnetic under-layer 

and each island comprising a first magnetic sub-layer overlaid by a second 

magnetic sub-layer, the recording layer further comprising a continuous interlayer, 

extending between the first sub-layer of each of the magnetic islands, and a 

continuous third magnetic sub-layer, extending to connect each of the plurality of 

islands and overlaying the second sub-layer of each of the magnetic islands;  

 wherein the first sub-layer of each of the magnetic islands of the magnetic 

recording layer has a magnetic anisotropy that is greater than a magnetic 

anisotropy of the second sub-layer of each of the magnetic islands; and  

 the magnetic anisotropy of the second sub-layer of each of the magnetic 

islands of the magnetic recording layer varies across a thickness of the second 
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sub-layer and is always greater than a magnetic anisotropy of the continuous third 

sub-layer of the magnetic recording layer.  

 

23.  The system of claim 22, wherein the thickness-varying magnetic 

anisotropy of the second sub-layer of each of the plurality of magnetic islands is at 

a maximum at least at an interface with the corresponding first sub-layer of each 

of the magnetic islands.  

 

24.  The system of claim 22, wherein the thickness-varying magnetic 

anisotropy of the second sub-layer of each of the plurality of magnetic islands is at 

a minimum at least at an interface with the corresponding first sub-layer of each of 

the magnetic islands. 

 

25. A system comprising: 

 a non-magnetic substrate; 

 an under-layer overlaying the substrate; and 

 a magnetic recording layer overlaying the under-layer, comprising a first, a 

second, and 

 a third magnetic recording sub-layer, wherein the first and second 

magnetic recording sub-layers are configured into a plurality of bit-patterned 

magnetic islands and the third magnetic recording sub-layer is configured to 

extend to connect each of the plurality of islands; 

 wherein the third magnetic sub-layer is arranged to form an interlayer 

between the first magnetic sub-layer and the soft magnetic under-layer and 

wherein the first magnetic recording sub-layer of each of the magnetic islands has 
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a magnetic anisotropy greater than a magnetic anisotropy of the second magnetic 

recording sublayer of each of the magnetic islands. 

 

26. The system of claim 25, wherein the under-layer includes a soft magnetic 

layer in the form of a single amorphous layer, crystalline layer, a combination 

thereof, an antiferromagnetically coupled magnetic sub-layers, or an anti-

ferromagnetic sub-layer combined with a ferromagnetic sub-layer. 

 

27. The system of Claim 25, wherein the magnetic anisotropy of the second 

sublayer of each of the magnetic islands is greater than a magnetic anisotropy of 

the third sub-layer of the magnetic recording layer. 

 

28. The system of Claim 25, wherein the magnetic anisotropy of the second 

sublayer of each of the magnetic islands varies across a thickness thereof. 

 


