ORTHOGONAL

Process Guidelines

Ortho 310 is a fluorinated photoresist system, formulated for use with
chemically sensitive organic electronic materials. The coating, developing
and stripping solvents are based on non-interacting fluorine chemistries, but
otherwise the resist system functions as a typical negative-tone photoresist.

Ortho 310 is a chemically amplified resist and is sensitive to i-line (365 nm) UV radiation,
although it may be imaged with e-beam. Upon exposure, solubility switching proceeds
in-two-steps (1) formation of a strong acid during the exposure process, followed by (2)
acid-initiated, thermally driven reaction during the post exposure bake (PEB) step. A
normal process is: spin coat, soft bake, expose, post ex- pose bake (PEB) and develop. The
entire process should be optimized for the specific application. A baseline process is given
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here to be used as a starting point.

Spin Coat

Ortho resists are designed to produce low
defect coatings over a very broad range of
film thickness. The film thickness versus
spin speed data displayed in Figure 1.
provide the information required to select
the appropriate Ortho 310 resist and spin
conditions, to achieve the desired film
thickness.

The recommended coating conditions
are:

(1) STATIC Dispense: Approximately 1ml of
Ortho 310 per inch of substrate diameter.
(2) Spin Cycle: Ramp to final spin speed at
an acceleration of 1000 rpm/second and
hold for a total of 60 seconds.

Figure 1

Soft Bake

After the resist has been applied to the
substrate, it must be soft baked to evaporate
the solvent and densify the film. Ortho 310 is
normally baked on a level hot plate, although
convection ovens may be used. The bake time
for a typical process is 60 seconds at 90°C on a
hot plate. Bake times should be optimized for
proximity and convection oven bake
processes since solvent evaporation rate is
influenced by the rate of heat transfer and
ventilation.

Expose
Ortho 310 is optimized for i-line UV 365nm
exposure. i- line exposure tools are recom-

mended. The optimal exposure dose is in the
70-100 mJ/cm2 range. Optimized doses will
depend on the type of UV source used, as
well as the film thickness.



Post-Expose Bake

Following exposure, a post expose bake
(PEB) must be performed to selectively
switch the exposed portions of the film. This
bake can be performed either on a hot plate
or in a convection oven. A recommended
starting bake temperature of 75°C for 60
seconds will give good results, but individual
processes may need to optimized depending
on the other process conditions. Because the
resist is chemically amplified, the dosage
required to form images are strongly
influenced by the PEB temperature. A good
rule of thumb is that increasing the PEB
temperature by 10° will halve the exposure
dosage required.

Develop

Orthogonal, Inc, supplies a developer
solution with the Ortho 310 material.
Immersion, spray or spray- puddle processes
can be used. Typical development times are
summarized on Table 2. Shorter development
times are possible with different developer
formulations. Please contact
support@orthogonalinc.com  for  more
information.

Film Thickness Development Time
3 um 3.5 min.

2 um 3 min.

1um 2.5 min.

0.7 um 2 min.

0.5 um 2 min.

Table 2
Remove

Use the stripping solvent in a bath to strip the
resist after processing. After etching,
uncovered resist will be removed in 60
seconds. Spin dry stripper as in development
process or else blow dry with nitrogen.

Storage

Store Ortho 310 resists upright in tightly
closed containers in a cool, dry environment
away from direct sunlight at a temperature of
40-70°F(4-21°C). Store away from light, acids,
heat and sources of ignition. Shelf life is
twelve months from date of manufacture.

Disposal

Ortho 310 resists may be included with other
halogenated waste to be discarded for
destruction or reclaim in accordance with
local state and federal regulations. It is the
responsibility of the customer to ensure that
the disposal of Ortho 310 resists and residues
are made in observance of all federal, state,
and local environmental regulations.

Environmental, Health and Safety

Consult product Material Safety Data Sheet
before working with Ortho 310 resists.
Handle with care. Wear chemical goggles,
chemical gloves and suitable protective
clothing when handling Ortho 310 resists. Do
not getinto eyes, or onto skin or clothing. Use
with adequate ventilation to avoid breathing
vapors or mist. In case of contact with skin,
wash affected area with soap and water. In
case of contact with eyes, rinse immediately
with water and flush for 15 minutes lifting
eyelid frequently. Get emergency medical
assistance.

The information is based on our experience
and is, we believe to be reliable, but may not
be complete. We make no guarantee or
warranty, expressed or implied, regarding the
information, use, handling, storage, or
possession of these products, or the applica-
tion of any process described herein or the
results desired, since the conditions of use
and handling of these products are beyond
our control.
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