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Photoresist Contrast (H-D)
Curve

(also called the characteristic curve)
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H-D (Contrast) Curve
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New Definition of
Contrast

How does development rate respond to dose?
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Theoretical Photoresist
Contrast
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* Note that theoretical contrast is a function of dose.
Often the max value of y, is used.
® Questions:
— How does this definition relate to lithographic quality?

— What is the relationship of theoretical contrast to
measured contrast?
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Photoresist Contrast
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® The contrast “amplifies” the image gradient to
give a development rate gradient

® This is called the “Lithographic Imaging
Equation”
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Conventional “Definition” of Photoresist Contrast:
Resist Contrast Yin VS- Ym
¥ ¥
P DevelopmentRate: R _E — J.dt tdev J.
é 075 R(Z)
y = 1 dr E 0.50
m = ~ & (R = development rate, z = depth into the resist)
D d In E E—EO 2
onl B 0.25
= Now take the derivative with respect to In(dose):
Exposure Energy (mJ/cm?)
- - o Rbottom
7 = resist thickness remaining, D = initial resist thickness ym y R(Z)
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Theoretical Contrast Resist Contrast Review
18
| - ® Theoretical contrast converts the image log-slope
e oy my = 0.7 into a development rate log-slope
al / ® Measuring resist contrast is tricky using the
S0t / \) conventional characteristic curve method — it is
5 & R N almost never worth using
© ol » — Anything that causes the development rate to vary with
.l ‘\ . n=5 depth into the resist (e.g., absorption, surface
Vs R N inhibition) causes an error in contrast measurement
2 .\ . .
. ; // ‘ \ . ® Theoretical contrast can be measured using a
05 06 07 08 09 10 development rate monitor
Relative Concentration m
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Lecture 54:
What have we Learned?

¥

® How is the conventionally measured contrast
defined?

® How is the theoretical contrast defined?
* When do the conventionally measured and
theoretical contrasts give the same result?

* How is contrast related to the dissolution
selectivity parameter n?
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