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Process Scheme for Acid-Catalyzed Image Reversal

Exposure o)

COOH
Resist Coat f Bake N
Mask J.LLHLLH-LLJ 2 hn
—_

_NE

Resist A y

1t Exposure S0,

Substrate ?02 :
QAr O "

bake step () - H .
P crosslinked
ik

+HO-A-0OH network

CH3 n
1.flood exposure, 2.develepment - -
Flood Exposure I | l ] COOH
hv
—

-N 2
Cevelopment -ArOH H
. "

Wl = W2 OAr OR
mmmm ynexposed — soluble mmsm  insolubilized

Confidential PMRRCUK




Spin Curve

€ AZ®5200-E series have three kinds of viscosity version.
€ AZ®5200-E series cover 4 ~ below 1um film thickness with orthodox single coating.
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Optical Parameter

Description

AZ® 5200-E series is the only one resist, lmage Reversal type resist’
» Reversed taper pattern can be made

» Cross-liking reaction with reversal bake process

» Casier stripping compared with negative-tone resists

Material Parameters & Characteristics

Refractve Indices {Cauchv Constatnts

Bleached Unbleached Eleached Unbleached

n R n k Thickness(nm) 1390.3 1414.7
36 5nm 1.6904 0.0012 1.6990 00175 [A 1.5908 1.6035
405nm 1 6667 0.0005 1 .6888 00178] [Bum”?) 0.011525 0.0055741
43 5nm 1.6534 (.0004 1.6758 0.0040] [Clum*d) 6. 70x10-7 2.34x10-3
<<Formula>> Process Data
Reflective Index =N{ramuda) Soft Bake (C/sec)
Niramuda)-A + B/{ramuda)"2 + C/(ramuda)”4 Post Exposure Bake(C/sec)

Developer AZI0OMIF

At cumulate Niramuda), it must the figure of (ramuda) equal to micron meter.

For examples, if vou check Reflective Index at 365nm(Unbleached)
N{0.365um)=nl + n2/(ramuda)"? + n3/(ramuda)”"4
=1.6035+0.0055741/i0.365)"2+2.34*10"-3/(0.36 514

1777

Develop Temperature(C)
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1st Exposure
{Dose Energy)

Too High

Coming of Owver—hanged shape & Ocour
laree thickness loss at resist mette rned area

Resist Profile Dependency with Each of Process Parameters

Tao Low

Could not ke making a pattern due to lack of
cross—linksge chemical reactinns

Reversal bake
(Temperature)

Too High

A ling pattern shift into wider size & Tend o
happen s resist scrumming in bottom edeed
pattarn

Too Low

Corming of larger under—cutting shape & kot
making & patte m due o Bok of cross—
linkag= chemical reactinns

Flood expasure
{ Dase Energy)

Too High

Coming of lErger under-cutting shape &
Lost the dizsolution characterstic in alkaline
solutian

Taa Low

Tend 10 hapen a resist scrumming in
bhottom edged pattern
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Resist Profile Dependency with Applied Substrate Characters

Lower Expnsure Energy Area

Higher Fxpaosure Energy Area
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Swing Curve

Eop (mJicm?2)

Soft bake :100degC/90sec (Hot plate)
Exposure ‘Nikon i-line stepper (NA=0.54)
Development AZ 300MIF(2.38%) 60sec(Puddle)
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Positive-tone Profile and Resolution@1.47um FT

Film thickness A147um FT

Soft bake :100degC/90sec (Hot plate)
Exposure ‘i-line stepper (NA=0.50)
Development :AZ 300MIF(2.38%) 60sec(Puddle)

Positive-tone Patteming
1.0um Line & Space

85.6mJfcm?

94.0mlfcm?

102.4mlfcm?2

Exposure Energy
Nominal Line Width

110.8mlfcm?
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Image Reversal Profile and Resolution@1.47um FT

Exposure Energy

29.2ml/cm?2

20.5ml/cm?

31.6mlfcm?

32.8mlfcm?

Film thickness 147um FT

Soft bake :100degC/90sec (Hot plate)
Exposure ‘i-line stepper (NA=0.50)
Reversal bake :115degC/120sec (Hot plate)

Flood exposure  :Mask aligner (g/hfi-line) 240mJ/cm?
Development :AZ 300MIF(2.38%) 60sec(Puddle)

1.0um Line & Space

24.0ml/cm?

35.2ml/cm?

26.4mlfcm?

37.6mlfcm?

38.8ml/cm?

1.5um

1.0um

0.7um

Nominal Line Width

0.6um
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Image Reversal Profile and Resolution@3um FT, flood dose 189mJ/cm2

1% Exposure Energy

8.9ml/cm?2

12.6mlfcm?

16.5mlfcm?

20.2mlfcm?

24.0mlfcm?

28.0ml/cm?

Film thickness :3.0um FT

Soft bake :100degC/90sec (Hot plate)
Exposure Ji-line stepper (NA=0.50)

Reversal bake :115degC/120sec(Hot plate)

Flood exposure  :PLAS01F (Proximity, 189mJ/cm?)
Development :AZ 400K(1:4) 90sec(Immersion)

Nominal Line Width

3.0pm 2.0pm 1.5pum 1.3um

bbb Lkl
Wl
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Image Reversal Profile and Resolution@3um FT, flood dose 252mJ/cm2

Film thickness :3.0um FT
Soft bake :100degC/90sec (Hot plate)

Exposure Ji-line stepper (NA=0.50)
Reversal bake :115degC/120sec(Hot plate)
Flood exposure  :PLAS01F (Proximity, 252mJ/cm?)
Development AZ 400K(1:4) 90sec(Immersion)
Nominal Line Width
3.0pum 2.0um 1.5um 1.3um 1.2pm

8.9mlfcm? i .

12.6mlfcm?

1% Exposure Energy

24.0mJ/fcm?2 |

28.0mJ/cm?
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Image Reversal Profile and Resolution@3um FT, flood dose 315mJ/cm2

Film thickness 3.0um FT
Soft bake :100degC/90sec (Hot plate)

Exposure Ji-line stepper (NA=0.50)

Reversal bake :115degC/120sec(Hot plate)

Flood exposure  :PLAS01F (Proximity, 315mJ/cm?)
Development :AZ 400K(1:4) 90sec(lmmersion)

Nominal Line Width
3.0pm 2.0pm 1.5um 1.3um 1.2um

8.9ml/cm?2
12.6mlfcm?

16.5mJfcm?

1% Exposure Energy

20.3ml/fcm?

24.0mJfcm?

28.0mlfcm?
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Image Reversal Profile and Resolution@3um FT, flood dose
189mJ/cm2,Revesal Bake 120C

Film thickness :3.0um FT
Soft bake :100degC/90sec (Hot plate)

Exposure i-line stepper (NA=0.50)
Reversal bake :120degC/120sec(Hot plate)
Flood exposure  :PLAS01F (Proximity, 189mJ/cm?)
Development :AZ 400K(1:4) 90sec(Immersion)
Nominal Line Width
1.3um 1.2um

A bl

8.9mJ/cm?

12.6mlfcm?

16.5mlfcm?

1% Exposure Energy

20.2mJ/cm?2

24.0ml/cm?

28.0mlfcm?
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