ARCH 8250

A multipurpose 248nm Photoresist
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ARCH 8250 Features

*  Multiple substrate compatibility:
- TiN, Organic ARC, SIN, SiON.

*  Plasma etch resistance similar to I-Line resists.

*  Multiple level applications:
- Isolated lines, Dense Lines, contacts, posts, etc.
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ARCH 8250 Polymer Technology

O QC

Modified Aceta-Derivatized Hydroxystyrene Based Polymers
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ARCH 8250 Etch Selectivity (Metal)

80 -

70 -
) 60 - — LAM Rainbow Etcher
C 50 - 2750 W (source)
& 0] ® Modified Acetal 20C
% _ 200 sccm Ar
c ~— HConventional Acetal
i - 40 sccm Cl,
_ I Novolak/DNQ 40 sccm BCl,
107 pressure: 12 mtorr

0
Etch Time = 60 sec.
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ARCH 8250 on TIN

Substrate Compatibility - 0.30um Features

2%, 8kY XE0. 0K

400 TiN 150 TiN
Reflectivity = 35% Reflectivity = 15%

Foot size<10 nm
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ARCH 8250 on TIN

Substrate Reflectivity and Standing Waves

400 TiN 150 TiN
Reflectivity = 35% Reflectivity = 15%

0.25 mline/space
Resist Film Thickness: 9880
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ARCH 8250 on TIN(Binary Mask)

Photospeed: 24 mJ/c Proximity bias (250nm CD): 5.3nm

B By = i B = 2

1:1 Pitch

1:1.2 Pitch

| solated

220 nm 200 nm

EVALUATION CONDITIONS

Substrate: TiN; 400A
Film Thickness: 0.9880um
Exposure Tool: ISI 7800 DUV stepper

P.E.B.: 80C/60”
S.B.: 120C/60”
Development: 60" puddle w/ OPD 4262
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ARCH 8250 on TIN

Focus Latitude for 0.37um pillars

EVALUATION CONDITIONS

Substrate: TiN; 400A

Softbake: 128C/60”

Film Thickness:  0.9880um

Exposure Tool:  1SI 7800 DUV stepper
Dose: 22 mJ/ck

P.E.B.: 80C/60”

Development: 60" puddle w/ OPD 4262
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ARCH 8250 on TIN

NA = 0.53 Annular Illumination (s_, :0.65s __:0.325)

outer”

Resolution: (Eqp;: 12 mJ/cm?@250nm line-space)

-060m -045 m -030m -015m 000 m +015 m +030 m +045 m +060 m +(

EVALUATION CONDITIONS

Substrate: TiN; 400A
Softbake: 126C/60”
Film Thickness:  0.8000pum
P.E.B.: 80C/60”
Development: 60" puddle w/ OPD 4262
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ARCH 8250 on TIN
:0.65s, _:0.325)

NA = 0.53 Annular lllumination @_,_: N
Resolution: (Eqp;: 12 mJ/cm?@ 200nm line/250 nm space)

220 nm 200 nm 180 nm 170 nm

Focus L atitude (200nm line/250 nm space)

= el aamel e

-060 m -045 m -0.30 m -0.15 m 0.00 m +0.15 m +030 m +045 m +0.60
EVALUATION CONDITIONS

Substrate: TiN; 400A

Softbake: 128C/60”

Film Thickness:  0.8000um

Exposure Tool:  1SI 7800 DUV stepper
P.E.B.: 80C/60”

Development: 60" puddle w/ OPD 4262
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ARCH 8250 on TIN

Focus Latitude, Post-metal Etch

0.30 mline/0.4 m space

Resdud Res & Thickness: 420 nm
(original redst thickness: 988 nm)

ASML PAS5500/90 :
0.50NA/c =05 Fal I B " - +——Resist-Metal Layer Interface

Metal Layer Thickness: 514.3 nm

+04 m
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ARCH 8250

Performance on Organic ARC
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ARCH-8250(0.25um Process)

Resolution: (Eopt @ 23.5mJ/c
e w W

0.35um 0.30pm 0.25um 0.23um 0.22um 0.21pm
Resolution: (Eopt @ 23mJ/c
o (SOOA) w “
0.35pm 0.30pum 0.25pum 0.23pm 0.22pm 0.21pm
Resolution: (Eopt @ 24.5mJ/c
o (600A) m “
0.35um 0.30pm 0.25um 0.23um 0.22um 0.21pm 0.20pm
Evaluation Conditions
Substrate: Silicon + DUV BARC
Resist Thickness: Various (~7800A)
Soft Bake: 120°C/60”
Exposure Tool: ISI-7800
NA/Sigma: 0.53/0.74
Post Exposure Bake: 85°C/60”
Develop: 5”stream/60”puddle OPD4262
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ARCH-8250(0.25um Process)

Eopt @ 23.5mJ/c
f

0.37um 0.32pum 0.25um 0.22pm 0.20pm

0.18um

DUV 32 (500A)

0.37um 0.32um 0.25um 0.22pum 0.20pm 0.18um 0.16pum
tiong
o (6OOA) "mn-
0.37um 0.32um 0.25um 0.22um 0.20pm 0.18um 0.16um
Evaluation Conditions
Substrate: Silicon + DUV BARC
Resist Thickness: Various (~7800A)
Soft Bake: 120°C/60”
Exposure Tool: I1SI-7800
NA/Sigma: 0.53/0.74
Post Exposure Bake: 85°C/60”
Develop: 5”stream/60"puddle OPD4262
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DUV 32 DUV 30

DUV 42

ARCH-8250(0.25um Process)

-0.75um -0.60pm

Deith of Focus:|0.25im Ln/Si i

-0.90um -0.75um

De th of_ Focus:(0.25um Ln/S

-0.45pum

-0.60um

23.5mJ/é

-0.30pm -0.15um 0.00pm 0.15um 0.30pm 0.45um 0.60pm

23mJ/c¢in

-0.45um -0.30pm -0.15pum 0.00pm 0.15um 0.30pm 0.45um

De‘th of Focus:(0.25|im Ln/S; i 24.5mJ/éi

-0.75um -0.60um

-0.45um

-0.30pm -0.15um 0.00pm 0.15um 0.30pm 0.45um 0.60pm

Evaluation Conditions
Substrate:

Resist Thickness:
Soft Bake:

Exposure Tool:
NA/Sigma:

Post Exposure Bake:
Develop:

Silicon + DUV BARC
Various (~7800A)
120°C/60”
ISI-7800
0.53/0.74
85°C/60"
5"stream/60"puddle OPD4262
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DUV 32 DUV 30

DUV 42

ARCH-8250(0.25um Process)

-0.60pm -0.45pum

Depth of Focus:|0.25|im Isolated

-0.30pm

L

-0.15um 0.00pm 0.15um 0.30pm 0.45um 0.60pm

Deith of Focus:|0.25im Isolated Lines @ 23mJAm

-0.75um -0.60um

Deith of Focus:|0.25im Ln/Sp @ 24.5mJ/é

-0.45um -0.30um

-0.45um

-0.15um

-0.30um -0.15um 0.00pm 0.15pm 0.30pm 0.45pm

5
i
|
x
-
£

0.00pm 0.15pm 0.30pm 0.45um 0.60pm 0.75um

Evaluation Conditions
Substrate:

Resist Thickness:
Soft Bake:

Exposure Tool:
NA/Sigma:

Post Exposure Bake:
Develop:

Silicon + DUV BARC
Various (~7800A)
120°C/60”
ISI-7800
0.53/0.74
85°C/60”
5”stream/60”puddle OPD4262
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ARCH 8250 Swing Curve

11.0
10.5
Substrate: DUWV-32
Softbake: 120°CAa0°

40,0 4 P.E.B.. 100°Cred"
E Develop: 50 puddle, OPD 4262
(]
q
- 9.5
=
=
L 9.0
o
8
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7.8 -

T'r{l 1 T 1 1 1
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Film Thickness{pm)
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ARCH 8250(0.25um Process)

Resolution: Eopt!@ZOinIJ/c I ' . w !!!

1.00pum 0.50pum 0.37pum 0.32pm 0.25um 0.22pm 0.21pm 0.20pum 0.19um

Depth of Focus:(0.25um Ln/Sp @ 20mJ/&n

-0.75pum -0.60um -0.45um -0.30um -0.15um 0.00pm
H B

0.15um 0.30um 0.45um 0.60um  0.75um 0.90pm

Evaluation Conditions

Substrate: Si + 500A DUV32

Resist Thickness: 0.78um

Soft Bake: 120°C/60”

Exposure Tool: ISI 7800

NA/Sigma: 0.53/0.74

Post Exposure Bake: 100°C/60”

Develop: 5"stream/60"puddle OPD4262

Reticle: Benchmark
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ARCH 8250(0.25um Process)

Resolution: (Eopt: @20mJ/cA)

0.37um 0.32um 0.25um 0.22pum 0.20pm

Depth of Focus:(0.25um Iso/Lh @20mJ/cin

-0.60pm -0.45um -0.30pum -0.15um 0.00pm 0.15um 0.30pm 0.45um 0.60pm

Evaluation Conditions

Substrate: Si + 500A DUV32

Resist Thickness: 0.78um

Soft Bake: 120°C/60”

Exposure Tool: ISI 7800

NA/Sigma: 0.53/0.74

Post Exposure Bake: 100°C/60”

Develop: 5"stream/60"puddle OPD4262
Reticle: Benchmark
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ARCH 8250(0.25um Process)

Dense Line Exposure Latitude = 30%
Isolated Line Exposure Latitude = 23%

Substrate = Si + 550 DUV 32

Film thickness = 0.78um

Soft Bake =120C/60"

————————————————— Exposure = 1SI 7800

[llumination = 0.53NA/0.74Sigma

PEB = 100C/60"

Development = 5"/60" stream/puddle
w/ OPD 4262

0.26 -

0.24 -

0.22 -

Critical Dimension ( m)

0.20

® Dense Line
0.18 - B |solated Line

14 16 18 20 22 24 26 28 30

Exposure (mJ/cm2)
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ARCH-8250(0.25um Process)

Resolution: (Eopt @46mJ/cf)

11
I
111

0.33pm 0.30pm 0.24pm 0.23pum 0.22pm 0.21pm 0.20pum
Depth of Focus:(0.25um Ln/Sp @ 46mJ/én _

—_— —
o —
- —_— - —_— S— - E— - — - f—
—_—  c—

ki

- —_— -  c— -

-0.50pm -0.40pm -0.30pm -0.20pm -0.10pm 0.00pm

0.10pm 0.20pm 0.30pm 0.40pm  0.50um  0.60pm
Evaluation Conditions
Substrate: Si + 500A DUV32
Resist Thickness: 0.78um
Soft Bake: 120°C/60”
Exposure Tool: ISI 7800
NA/Sigma: 0.53/0.74
Post Exposure Bake: 100°C/60”
Develop: 5”stream/60"puddle OPD4262
Reticle: Benchmark
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ARCH 8250(0.25um Process)

Exposure Latitude (0.25um CH) - based on KLA data

Critical Dimension ( m)

0.32

0.30 ~

0.28 ~

0.26

0.24 +

0.22 +

0.20 ~

Exposure Latitude: 29%

0.18
34

36

38

40 42 44 46 48 50

Exposure Energy (mJ/cm?)
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ARCH 8250(0.25um Process)

0.25um P.E.B. Sensitivity

ARCH 8250 0.25 Dense Line
PEB Sensitivity @ 22mJ/cm2
SB =120 C (KLA Data)

0.32
® 60" Puddle
0.30 - O 30" Puddle
- v 80" Puddle
S
S 028
7}
c
[}
£
(a)
= 0.26
]
O
0.24 +
022 T T T T T
70 80 90 100 110 120 130

PEB Temperature ( C)

T) FUJIFILM f’\
Clin ARCH

Semiconductor Photopolym



ARCH 8250(0.15um Process)

Eopt @ 0.18um Trench sized to 0.15um: 46mJXcm

Resolution: (Eopt E%mJ/cI . i

Reticle CD/Measured CD 0.25/0.30um 0.22/0.27pum  0.20/0.24pm  0.18/0.15um  0.17pm

Depth of Focus:iO.lSpm Trench @ 46mJ/ém B

-0.50pm -0.40pm -0.30pm -0.20pm -0.10pm 0.00pm
-~ ¥

0.10pm 0.20pm 0.30pm 0.40pm 0.50pm 0.60pm

Evaluation Conditions

Substrate: Silicon+ 500A DUV 32

Resist Thickness: 0.78um

Soft Bake: 120°C/60”

Exposure Tool: I1S1-7800

NA/Sigma: 0.53/0.74

Post Exposure Bake: 100°C/60”

Develop: 5"stream/60"puddle OPD4262
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ARCH-8250(0.25um Process)

Post Exposure Delay Stability

Feature=0.25 Ln/Sp (Dense)

PED TIME 3 minutes 8 minutes 18 minutes 33 minutes 125 minutes 241 minutes

Evaluation Conditions

Substrate: Silicon + 500A DUV32

Resist Thickness: 0.78um

Soft Bake: 120°C/60”

Exposure Tool: ISI 7800

NA/Sigma: 0.53/0.74

Post Exposure Bake: 100°C/60”

Develop: 5"stream/60"puddle OPD4262

Wafer Storage for PED: In cleanroom
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ARCH-8250(0.25um Process)

Thermal Deformation Temperature

_uk Pad

no bake 120C 130C 140C

1.0um Dense Line

no bake 130°C 150C
Evaluation Conditions
Substrate: Silicon + 500A DUV 32
Resist Thickness: 0.7800um
Soft Bake: 120°C/60”
Exposure Tool: ISI 7800 DUV stepper
NA/Sigma: 0.53/0.74
Post Exposure Bake: 100°C/60”
Develop: 5.0"stream/60”puddle OPD4262
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