ELECTRONIC MATERIALS
MICROELECTRONIC TECHNOLOGIES

ULTRA-" 123 I-LINE PHOTORESIST

For Microlithography Applications

DESCRIPTION Figure |. Lithographic Performance
. . Contact Holes
ULTRA-i 123 is an advanced, general-purpose, 250 nm 300 nm 1:1 Contact Hole 950 nm Wafer, 350 nm Mask

critical i-Line photoresist with extendibility to 230 nm
and below.

ADVANTAGES

Lines/Spaces
e >1.0 pm DoF @ 0.25 pm dense

. 535 mJ/cm? 345 mJ/cm?
* 21.1 pm DoF @ 0.23 pim semi-dense FT: 8,650A over BPSG FT: 7,480A over BPSG
EXP: 0.57 NA, 0.850 EXP: 0.57 NA, 0.856

Contact Holes Dense and Semi-dense Lines/Spaces
e 2]1.1 pm DoF @ 0.30 pm 250 nm Lines/Spaces

e >].1 pm DoF @ 0.25 pm with PSM

COAT

Figure 2 (next page) shows the relation between spin
speed and resist thickness for 4-inch substrates. Nomical
film thickness may vary slightly due to process, equip-
ment and ambient conditions.

ARL: 1,500A XHRi over Si
FT: 7,650A over BPSG
EXP: 0.60 NA/ 2/3 Annular
SOFTBAKE

The recommended softbake processes for reflective and
non-reflective substrates are listed in table 2 (next page).
See figure I for lithographic performance.

Isolated Lines/Spaces
230 nm 1:1.5 Lines/Spaces 230 nm Isolated Lines

225 mJ/cm? 235 mJ/cm?
ARL: 1,500A XHRi over Si
FT: 7,620A
EXP: 0.60 NA, 0.756

Table |I. Recommended Process Conditions*

Contact Holes Lines/Spaces and Isolated Lines
Thickness | 6,000-12,000A 6,000-12,000A
Softbake 85°C/90 sec. Proximity Hotplate 90°C/90 sec. Proximity Hotplate
PEB 120°C/90 sec. Proximity Hotplate 1 10°C/90 sec. Proximity Hotplate
Developer |MEGAPOSIT™ MF™-26A or MEGAPOSIT MF-26A or
MEGAPOSIT MF CD-26 @ 21°C, 60 sec. single puddle MEGAPOSIT MF CD-26 @ 21°C, 45 sec. single puddle

*All data shown within this data sheet used the process conditions listed above unless otherwise stated.

© 2005 Rohm and Haas Electronic Materials. All rights reserved. Not to be reproduced, MEO4N 106, Rev. |
in whole or part, without the express permission of Rohm and Haas Electronic Materials. April 2005
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Figure 2. Spin Speed Curve
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Table 2. Softbake Process Conditions

Contact Holes

Lines/Spaces and

and Trenches Isolated Lines
Temperature [90°C 85°C
Time 90 sec. Proximity 90 sec. Proximity

Hotplate (150 pm)

Hotplate (150 pm)

Table 4. Dill Parameters

Dill A Value

0.789

Dill B Value

0.039

POST-EXPOSURE BAKE

The recommended PEB conditions for ULTRA-i 123 on

reflective and non-reflective substrates are listed in

Table 5.

Table 5. Post-exposure Bake Process Conditions

FILM THICKNESS MEASUREMENT
Cauchy coefficients are listed in 7able 3. Resist thickness-
es of 6,000—11,00010& were used to characterize ULTRA-I

123. Figure 3 displays the E, interference curves for sili-
con and ARC"™ XHRIi-16.

Table 3. Cauchy Coefficients

n 1532
n, 1.1886e+06
N3 5.4959¢+12

Figure 3. Interference Curve - Bulk E,
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EXPOSE
Table 4 lists the dill parameters for ULTRA-i 123.

Contact Holes Lines/Spaces and
and Trenches Isolated Lines
Temperature |120°C 110°C
Time 120 sec. Proximity |90 sec. Proximity
Hotplate (150 um) | Hotplate (150 pm)
DEVELOP

ULTRA-i 123 photoresist is optimized for 0.26N devel-
opers. MF CD-26 is the recommended developer. A 45-
second single puddle with no pre-wet is recommended
for most applications, including dense lines/spaces,
semi-dense lines/spaces, and isolated lines. A 60 second
single puddle with no-pre wet is recommended for con-
tact hole applications.

Figures 4, 5, and 6 show the focus latitude for 230 nm
1:2 lines/spaces and isolated lines. Figure 7 shows the
focus latitude for 300 nm 1:1 contact holes and 250 nm
contact holes (PSM).

Figure 4. Focus Latitude, 230 nm |:2 Lines/Spaces
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Figure 5. Focus Latitude, 230 nm Isolated Lines
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Figure 6. Focus Latitude, 230 nm Figure 7. Focus Latitude Contact Holes
1:2 Lines/Spaces and Isolated Lines 300 nm 1:1 Contact Holes 250 nm Wafer 350 nm Mask
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Figure 8. Thermal Flow Characteristics HARDBAKE
1.0 pm Lines/Spaces 1.0 pm Lines/Spaces
10 pm Pads 10 pm Pads

Figure 8 (previous page) displays the thermal flow char-
acteristics of ULTRA-i 123.

PHOTORESIST REMOVAL

ULTRA-i 123 photoresist can be removed with
MICROPOSIT REMOVER 1165. A two-bath process is
recommended with each bath at a temperature of 80°C.
The first bath removes the bulk of the photoresist and
the second removes residual traces of photoresist.
Please consult specific remover data sheet for additional
information.

No Bake

110°C

d Linewidth (nm)

HANDLING PRECAUTIONS

Before using this product, consult the Material Safety
Data Sheet (MSDS) /Safety Data Sheet (SDS) for details
on product hazards, recommended handling precau-
tions and product storage.

CAUTION! Keep combustible and/or flammable prod-
ucts and their vapors away from heat, sparks, flames and
other sources of ignition including static discharge.
Processing or operating at temperatures near or above
product flashpoint may pose a fire hazard. Use appro-
priate grounding and bonding techniques to manage
static discharge hazards.

115°C

120°C

125°C

CAUTION! Failure to maintain proper volume level
when using immersion heaters can expose tank and
solution to excessive heat resulting in a possible com-
bustion hazard, particularly when plastic tanks are used.

130°C

STORAGE

i Store products in tightly closed original containers at
140°C temperatures recommended on the product label.

DISPOSAL CONSIDERATIONS

Dispose in accordance with all local, state (provincial)
and federal regulations. Empty containers may contain
hazardous residues. This material and its container
must be disposed in a safe and legal manner.

145°C

It is the user's responsibility to verify that treatment and
disposal procedures comply with local, state (provincial)
and federal regulations. Contact your Rohm and Haas
Electronic Materials Technical Representative for more
information.

150°C

MEGAPOSIT, MF, MICROPOSIT, ULTRA-i, Rohm and Haas, and Rohm and Haas Electronic Materials are trademarks of Rohm and Haas Company, Philadelphia, PA, USA, or its
affiliates. ARC is a trademark of Brewer Science, Rolla, MO.

UNITED STATES JAPAN ASIA EUROPE
Marlborough, MA Tokyo Hong Kong Paris, France
Tel: 800.832.6200 Tel: +81.3.5213.2910 Tel: +852.2680.6888 Tel: +33.1.40.02.54.00
Fax: 508.485.9113 Fax: +81.3.5213.2911 Fax: +852.2680.6333 Fax: +33.1.40.02.54.07

http://electronicmaterials.rohmhaas.com

For Industrial Use Only. This information is based on our experience and is, to the best of our knowledge, true and accurate. However; since conditions for use and handling of
products are beyond our control, we make no guarantee or warranty, expressed or implied, regarding the information, the use, handling, storage or possession of the products,
or the applications of any process described herein or the results sought to be obtained. Nothing herein shall be construed as a recommendation to use any product in viola-
tion of any patent rights.
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