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New: Protective Coating Electra 92 (AR-PC 5092)

Conductive protective coating for polymer and novolac-based resists
Top layer for the dissipation of e-beam charges on insulating substrates

Characterisation

- as protective coating, this resist is not sensitive to
light / radiation

- thin, conductive layers for the dissipation of
charges during electron exposure

- coating of PMMA, CSAR 62, Novolac, Medusa 82 et al.

- longterm-stable

- easy removal with water after exposure

- polyaniline-derivative dissolved in water

Properties |

Parameter / AR-PC 5092.02
Solids content (%) 2
Viscosity 25°C (mPas) 1
Film thickness/4000 rpm (nm) 42
Film thickness/1000 rpm (nm) 100
Resolution (um) / Contrast -
Storage temperature (°C)” 8-12
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* Products have a guaranteed shelf life of 6 months from the date of sale if stored
correctly and can also be used without guarantee until the date indicated on the label.

Properties |l

Conductivity in layer

1.2
60 nm (S/m)

Conductivity measurements of AR-PC 5092 layers
obtained after spin deposition. For thinner films, the
resistance increases and the conductivity decreases.

Process parameters

REM dissipation of charges

200 nm-squares
written on quartz
without distortion
caused by charges
with AR-P 662.04
and Electra 92

———5um———

REM dissipation of charges

50 nm lines written
on glass at a pitch
of 150 nm with
AR-N 7520.07 and
Electra 92

Process chemicals

Adhesion promoter -

Substrate 4“ wafer quartz with AR-P 662.04
Coating 2000 rpm, 60 nm
Soft bake 85 °C

Developer -

Thinner -

Remover Dl-water
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Process conditions

This diagram shows exemplary process steps for resist Electra 92 - AR-PC 5092.02 and PMMA-resist AR-P 662.04. Al
specifications are guideline values which have to be adapted to own specific conditions.

1. Coating

—

AR-P 662.04 on insulating substrates (quartz, glass, GaAs)
4000 rpm, 60 s, 140 nm

1. Soft bake (+ 1 °C)

150 °C, 2 min hot plate or

e
PN 150 °C, 30 min convection oven
2. Coating — AR-PC 5092.02
e 2000 rpm, 60 s, 60 nm
2. Tempering (£ 1 °C) 90 °C, 2 min hot plate or
119911100 AT 85 °C, 25 min convection oven
E-beam exposure B o ZBA 21, 20 kV

Exposure dose (E,): 110 uC/cm?® (AR-P 662.04, 140 nm)

(21-23 °C £ 05 °C) puddle

Removal AR-PC 5092.02
Dl-water, 60 s
Development AR-P 662.04

AR 600-56, 2 min

Stop AR 600-60, 30 s
Post-bake ﬂ 130 °C, 1 min hot plate or 130 °C, 25 min convection oven
(optional) ??M??????Wm for slightly enhanced plasma etching stability

Customer-specific
technologies

Generation of e.g. semi-conductor properties, etching,
sputtering

Removal

E—

AR 600-71 or O, plasma ashing

Processing instructions

The conductivity may be varied by adjusting the thickness with different rotational speeds. Thicker layers of 90 nm
thus have a 2.5 times higher conductivity as compared to 60 nm thick layers.

For the build-up of an even conductive layer, the substrate should be wetted with the resist solution before the

spin process is started.
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Protective Coating Electra 92

Application examples for Electra 92

Conductivity Electra 92 as a function of Temperature

1

4.5

—— Electra 92 on quartz, storage time 15 month
4,0 4—— Electra 92 on quartz, storage time 3 month
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Temperature in °C

Conductivity properties of differently aged Electra 92 batches

The conductivity was determined as a function of the
measured temperature. At temperatures < 100 °C, both
resists show a virtually identical conductivity.

Conductivity measurements up to a temperature of 160
°C which were performed directly on a hotplate showed

a large increase of the conductivity by a factor of 10 (see
diagram). This fact is due to the complete removal of water
from the layer. After a few hours of air humidity absorption
under room conditions, the conductivity decreases again to
the initial value. In the high vacuum of e-beam devices, the
water is also completely removed and the conductivity thus
increases accordingly. This effect has been demonstrated in
direct conductivity measurements under mediate vacuum
conditions. Temperatures above 165 °C destroy the polya-
niline irreversibly and no conductivity is observed any more.

CSAR 62 on glass with Electra 92 for deriving

30 — 150 nm squares of CSAR 62 on glass

The combination of CSAR 62 with Electra 92 offers the
best options to realise complex e-beam structuring pro-
cesses on glass or semi-insulating substrates like e.g. galli-
um arsenide. The excellent sensitivity and highest resoluti-
on of the CSAR are complemented harmoniously by the
conductivity of Electra 92.

CSAR 62 and Electra 92 on glass

Glas 24 x 24 mm

4000 rpm; 10 min, 180 °C hot plate
4000 rpm; 8 min, 150 °C hot plate
4000 rpm; 5 min, 105 °C hot plate
Raith Pioneer; 30 kV, 75 pC/cm2

Substrate
Adhesion AR 300-80

Coating AR-P 6200.09
Copating AR-PC 5092.02

E-beam-irradiation

Removal Electra 92 2 x 30 s water, dipping bath
30 s AR 600-60
60 s AR 600-546

30 s AR 600-60

Bath (drying)
Development CSAR 62

Stopping

At a CSAR 62 film thickness of 200 nm, squares with an
edge length of 30 nm could reliably be resolved on glass.

PMMA Lift-off on glass with Electra 92

200 nm squares produced with 2-layer PMMA lift-off

Initially, the PMMA resist AR-P 669.04 (200 nm thickness)
was coated on a quartz substrate and tempered. The se-
cond PMMA resist AR-P 679.03 was then applied (150 nm
thickness) and tempered, followed by coating with Electra
92. After exposure, Electra 92 was removed with water,
the PMMA structures were developed (AR 600-56) and
the substrate vaporised with titanium/gold. After a liftoff
with acetone, the desired squares remained on the glass
with high precision.

PMMA-Lift-off auf Glas mit Electra 92

Glas 25 x 25 mm

4000 rpm; 3 min, 150 °C hot plate
4000 rpm; 3 min, 150 °C hot plate
2500 rpm; 5 min, 105 °C hot plate
Raith Pioneer; 30 kV, 75 uCl/cm’

Substrate
Coating AR-P 669.04

Coating AR-P 679.03
Coating AR-PC 5092.02

E-beam irradiation

Removal Electra 92 2 x 30 s water

Development PMMAs 60 s AR 600-56
Stopping 30 s AR 600-60
Steaming titanium/gold
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Application examples for Electra 92

Lift-off struktures on garnet

Lift-off structures on garnet (University of California, Riverside,
Department of Physics and Astronomy)

Plasmonic structures on quartz

Silver nanoparticles on quartz, generated with AR-P 672.11 and
Electra 92 (Aarhus University, Denmark)

Application examples for Novolac Electra 92
Electra 92 and AR-N 7700 on glass

60 — 150 nm squares (100 nm height) on glass with AR-N 7700.08
and Electra 92

Novolac-based e-beam resists possess other surface pro-
perties than CSAR 62 or PMMA. E-beam resist AR-N
7700.08 was at first spincoated on glass, dried, coated
with Electra 92 and baked at 50 °C. After irradiation, the
Electra layer was removed within 1 minute with water

and the e-beam resist then developed. The resulting re-
solution of 60 nm is very high for chemically amplified
resists.

On highly insulating substrates for SEM applications

Electrostatic surface charges caused by a deflection of the
incident electron beam can be extremely disturbing and
interfere with a correct imaging. To avoid this effect, eg.
gold is evaporated onto the sample which however also
entails disadvantages since some structures change irre-
versibly due to thermal effects. Studies demonstrated that
the conductive coating Electra 92 can be used as alterna-
tive. The coating on electrically highly insulating polymers
or glass also enables high-quality images of nanostructu-
res in SEM:

SEM images: Highly insulating polymer structures coated with
Electra 92

After SEM investigation, the conductive coating was completely
removed with water, and structures could still be used further.

S1S1S9Y Weag-]

€70¢ 42quweda(] JO sy

U1
~



