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Swing Curve Effect

• 1. Light interaction

• 2. Description

• 3. Impact

• 4. Elimination
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Swing Curve Effect
• Swing curve Example : Prolith : IX700 at 100mj/cm2 dose on SiO2
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Swing Curve Effect
from Shipley

• Another source of CD variation due to changing resist thickness:interference effect.  This effect is 
peculiar to optical lithography using monochromatic light (e.g. 5X steppers). Since mono-chromatic 
light is used and the photoresist is a thin film, optical interference causes changes in reflectivity as a 
function of film thickness (this is the same problem that pellicles have: as the pellicle thickness 
changes, so does the transmission).

• Energy coupled into the photoresist is dependent on resist thickness.  A periodical function describes 
the influence of the interference effect on photoresist CD’s.  In general, CD’s go from a maximum to 
a minimum for every 600 angstrom change in resist thickness.This is significant because 
topography contibutes much more than 600 angstroms change in resist thickness.
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Swing Curve Effect
from Shipley

• Interference of 
incident and 
reflected light 
from substrate 
and photoresist
causes standing 
waves and swing 
curve effect.

RESIST

etc.

Incident
Light

REFLECTING
SUBSTRATE



10/1/2008 Photoclass/DNQ/Swing  Steve 
Brainerd

5

Swing Curve Effect

• Basic Concept:
• Cause and effect!!!!!!!!!!!!

• Standing Waves: 
Interference of i11  and r11

• Swing Curve: Interference 
of r11  and r22
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Swing Curve Effect

Distance in Resist from Reflecting Substrate

Exposing Intensity

λλλλ
2n

λλλλ
4n

Interference of incident and reflected waves cause 
periodic intensity variations in the photoresist.
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Swing Curve Effect
Quarter wavelength Expression

Extrema separation is given by the quarter wavelength 
expression (λ/4n)which is dependent on:

Exposing wavelength (λ)
Resist refractive index (n) at λ

G-line: λ = 436nm, n ≈ 1.69 
⇒ Extrema Separation ≈ 645 Å

I-line: λ = 365nm, n ≈ 1.74
⇒ Extrema Separation ≈ 524 Å

KrF: λ = 248nm, n ≈ 1.77
⇒ Extrema Separation ≈ 350 Å
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Swing Curve Effect

Brunner equationfrom AZ

Swing ratio S



10/1/2008 Photoclass/DNQ/Swing  Steve 
Brainerd

9

Swing Curve Effect



10/1/2008 Photoclass/DNQ/Swing  Steve 
Brainerd

10

Swing Curve Effect
Brunner Equation
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Swing Curve Effect
Swing curve ratio from AZ
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Swing Curve Effect
Brunner Equation from AZ
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Swing Curve Effect
Brunner Equation from AZ
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Swing Curve Effect
Wavelength Effect: as wavelength decreases swing amplitude increases 
due to increased reflectivity at shorter wavelengths ( higher n)
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Swing Curve Effect
n change in regions of high absorbance
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Swing Curve Effect
Wavelength Effect: as wavelength decreases swing amplitude increases 
due to increased reflectivity at shorter wavelengths ( higher n). I.e. 
Dispersion
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Swing Curve Effect
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Swing Curve Effect
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Swing Curve Effect
Wavelength Effect: as wavelength decreases swing amplitude increases 
due to increased reflectivity at shorter wavelengths ( higher n). I.e. 
Dispersion


