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Outline

ÅWhat Seagate has accomplished:

Åefficient energy transport into lossy medium

Å10 × below diffraction limit

Åwafer-level fabrication process

ÅWhy it is important:

Å> Tb/in2 data storage densities

Åother applications
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MFM images of HAMR recording 
with lollipop NFT

Å = 830 nm

ÅRecording pole width 300 nm

ÅFePt media

Åcoercivity: 20.2 kOe

ÅCurie temp. 650 K

Å2700 RPM

ÅTrack width: 74 nm FWHM

ÅBit length: 36 nm

ÅSNR > 15 dB

ÅAreal density ~240 Gb/in2
200 nm
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Design of the optical system:

ÅUse a two-stage approach

recording 

pole

1. Diffraction-limited 

condenser

2. Near field 

transducerdiode laser      

~ 780+ nm

~0.5 mW                

< 50 nm spot
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Condenser: planar solid immersion mirror (PSIM)

ÅSpot size is ~ /4

ÅFocus is insensitive to thickness, index, 

ÅCompatible with wafer procesing:

ÅSmooth, vertical side walls are challenging

Challener et al.,Opt. Exp.13(2005) 7189                      

Peng et al., Appl. Phys. Lett.87(2005) 151105.
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PSIM is a focusing optic fabricated at 
the wafer level!

10 m


