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Master-Disk Fabrication Technology
光碟刻版技術

ITRI researchers are using innovations in near field optics to overcome the diffraction limit and reduce recording spot 
size down from the current 200 nanometers to below 100 nanometers.  By combining a near-field objective module 
and a nano-scale aperture, the spot size may be further reduced to under 50 nanometers.  These technologies are 
instrumental in reaching the target of the program-capacity toward 1 Terabyte level.

利用近場光學的創新技術克服光學的繞射極限，能將光儲存技術的記錄光點大小由目前的200奈米以上，縮小到100
奈米以下；若結合近場物鏡組與奈米孔徑，則能進一步將記錄光點的大小縮小到50奈米以下。工研院的終極目標是
希望能將光碟儲存密度提高到兆位元（Terabyte）等級。

Near Field Read／Write Technology
近場儲存讀寫技術

Opto-Electronics & Systems Laboratories

Near-field Pickup Head
Combining the patented
"New Hemi-sphere type 
Near-Field Pickup Objective 
Lens", near-field system 
and taking the advantage of 
small aperture,  

• Spot size < 100 nm 

Precision Servo Control
Pursuing high optical 
accuracy in near-field system 
by improved focusing, tracking 
and the tilt control, 

• Control tolerance < 10 nm 

Multi-level Recording
Developing multi-level coding 
scheme, write strategy and 
dynamic test,

• Increase 3 to 5x storage 
   capacity

Targets
To establish the whole near-field read/write system, which can reduce the spot size to under 50 nm 
and upon combining with other technology advancement, raise the optical disk capacity above 1 Terabyte (TB).  
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New Hemi-sphere type Near-Field Pickup Objective Lens
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Hydrodynamic Spindlemotor 

for Terabyte Storage: 

NRRO (Non Repeatable Run-Out)<100 nm
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PZT Actuator Design
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Near-Field Pickup Head 2003/04 Test signal of Near-Field Pickup Head

SPOT (FWHM) = 
169 nm ( T) 197 nm (R)
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Write system of Near-Field
Pickup Head                   2002/03 

ITRI researchers are rendering the recording beam size to below 100 nm by shortening light source wavelengths, and 
reducing recording spot sizes through suitable photoresist and advanced optics and recording materials.  We expect 
this to bring the storage capacity to the 100 GB range.

利用縮短刻版光源波長方法，將刻版光束大小縮小至100奈米以下，並使用適當光阻、先進光學技術與記錄材料使記
錄光點尺寸小於100奈米；綜合以上技術，可將光儲存密度提升到100 GB以上。

Opto-Electronics & Systems Laboratories

Laser Beam Recording System
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Results

LBR
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LBR Mastering: 25 GB capacity with 0.35 m track pitch

EBR

EBR Mastering: 17 GB capacity with 0.4 m track pitch
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Targets
• Fabricating the stamper with track pitch smaller than 100 nm and minimum pit length smaller than 100 nm to reach the 

100 GB capacity by adopting LBR/SPL/EBR technology

• Developing Scanning Probe Lithography (SPL) technology to improve lithography resolution and to raise the write speed by 
employing multi-probes

Laser Beam Recording (LBR)

• Selection of  new high-contrast photoresist

• Using solid immersion lens head or superresolution near-

field structure to breakthrough the diffraction limit

Electron Beam Recording (EBR)

• Adopting a field emission system to reduce beam diameter 

and current density

• Reducing back-scattered electrons by an antireflective 

layer

• Adopting chemical amplification resist to reducing 

exposure dosage

=405 nm

NA=1.2


