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Lecture 6
Chemical Engineering for Micro/Nano Fabrication

Let there be light
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Cyclohexane
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99+% Purity

1 – Sulfuric Acid Wash

2 – Sulfuric Acid Wash,   

Silica Gel Chromatography

3 – Sulfuric Acid Wash,  

Silica Gel Chromatography, 

Distillation
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4 – Sulfuric Acid Wash,  

Silica Gel Chromatography, 

Distillation,                                 

De-oxygenation
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Absorbance Edge
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Only option is double exposure?

=

+
20nm lines and spaces
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Litho Freeze Litho Etch - LFLE
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Litho-Freeze-Litho-Etch  LELE
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Litho-Etch-Litho-Etch    LELE

y
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57.8 nm pitch
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SADP Process
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Some Issues…
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X-ray Proximity Printing



ChE 384T / 323

X-ray shadow mask
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RUN OUT ERROR

Run out mag error

d = rg / L

Penumbral  blur

δ = ag / L 

Source needs to be very far 

away!but intensity proportional to 1/L2
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LIGA Process
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The LIGA Process
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In the end….

Over lay and mask issues killed the x-ray program

– Distortion due to patterning

– Heating

– Optical transparency issues

Optics caught up and was cheaper, faster and 

safer.  

– I-line steppers could out perform the x-ray system  

LIGA led to MEMS which is alive and well
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Focused ion beam lithography
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