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NextStep Medusa 84 SiH HSQ e-Beam Resist
High-resolution, process stable, hydrogen silsesquioxane negative resist V. 4
EmEn:
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EEMHSQMEEL, Medusa 84 SHEmIBEME - AMHIRRE - RERES
Properties unit Medusa 84 SiH grade

SX AR-N 8400.04 SX AR-N 8400.08
Solid Content ( E 215 ) nm 4 8
Film thickness@4000rpm nm 50 100
Flash point ( F§X2k ) °C <35
Storage temperature! °C 8-12

Remark : The product have a guaranteed shelf life of 3 months from the date of sale if stored

as directed and can also be used without guarantee until the label date.
Note: Deep-freeze storage extends the shelf life.
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NextStep Medusa 84 SiH HSQ e-Beam Resist
High-resolution, process stable, hydrogen silsesquioxane negative resist V- 4

Characterization

* Hydrogen silsesquioxane dissolved in butyl acetate
FTERMAREBFWALUAREERIE T i

» High resolution e-beam resist
SETEEFRMHEE

* Improved shelf life, as butyl acetate reduces gelling and particle formation
EHBEREE ] B R aE LUR /D 4 38 R KIAIZ AY - B It =3 AR

« Improved stability due to the addition of stabilizer molecules
ANREL fEEmMmEIEE

« Elimination of the presumably carcinogenic solvent MIBK (methyl isobutyl ketone)

AMERTBE BN B EE T Bl(MIBK)AH

page 3


https://go-nextstep.com/

eXxioterp Medusa 84 SiH HSQ e-Beam Resist o

Ready for NextStep High-resolution, process stable, hydrogen silsesquioxane negative resist



https://go-nextstep.com/

NextStep Medusa 84 SiH HSQ e-Beam Resist
High-resolution, process stable, hydrogen silsesquioxane negative resist

SX AR-N 8400 series spin curve
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NextStep Medusa 84 SiH HSQ e-Beam Resist
High-resolution, process stable, hydrogen silsesquioxane negative resist V,’A

Resist structures

6 nm lines developed with 1% KOH. The wafer was stored in vacuum for 100 nm line/space structures written on silicon at 1000 C/cm? @ 100 KV and

10 days between coating and lithography and showed no loss of developed with AR 300-73 (6.5% TMAH solution).

processability or degradation. © J. Hohmann, KIT-IMT Karlsruhe

© Raith Dortmund

Process parameters Process chemicals

Substrate Si 4” wafer Adhesion promoter | AR 300-80 new
Soft-bake 90 'C x 1 min, hot plate Developer AR 300-44 / AR 300-73
Exposure Raith Pioneer 30 KV Thinner Butyl acetate VLSI-grade
Development AR 300-73 x 60-90 sec, 23 °C Stopper / Remover DI-H,O / BOE or 1% HF
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NextStep Medusa 84 SiH HSQ e-Beam Resist
High-resolution, process stable, hydrogen silsesquioxane negative resist V- 4

Process conditions

This diagram shows exemplary process steps for the resist series SX AR-N 8400. All specifications are guideline values which must be adapted to own
specific conditions. For further information on processing ¢ ,Detailed instructions for optimum processing of photoresists®. For recommendations on
wastewater treatment and general safety instructions ¢%¢ ,General product information on Allresist photoresists®.

Bl7r SX AR-N 8400 series (B ZmAEESLER L. FAIESE AL ZE EHERKRBIRIEERN TN FEE

B 4
Coating yay SX AR-N 8400.08 Removing AR-PC 5094.02
I _/ 100 nm@4000 rpm x 60 min II, DI-H,O 60 sec
®
# 90 °C x 1 min hot plate, or Development SX AR-N 8400.08
+ (o) ‘R ]
ISOﬂ bake (+ 1°C) TITTTTiTe Tﬂ 90 °C x 5 min convection oven 21-23°C +0.5°C ,’, AR 300-44
P puddle AR 300-73 for optimized contrast
| AR-PC 5094.02 M I Rinse DI-H,0 30 sec
Conductive % 40nm@4000rpm x 30sec Py
coating for insulating substrate 250°C x 30 min hot plate, or
Y (quartz, glass, GaAs) Hard bare I y 4 4 250°C x 30 convection oven
® | (optional) AAARRRARRARLS for improve plasma etching resistance
ond soft bake d 90 °C x 2 min hot plate
v i Customer » .
° process deposition, etching ...
g Dy : 250uC/cm?
eBeam exposure (30 kV Raith Pioneer) IRemoving V' /4 BOE 5:1 or 1% HF
A 4
._ .

Note on stability: Coated substrates can be stored under normal conditions and processed without loss of sensitivity or resolution even after several
days. The use of vacuum or inert gas is not necessary.

REN: EEMEBZENELZER MIJESESRESBETEEHH - (&
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NextStep Medusa 84 SiH HSQ e-Beam Resist
High-resolution, process stable, hydrogen silsesquioxane negative resist V,’A

Contrast curve

Contrast curves of Medusa 84 SiH with a dwell time of 3 days between
irradiation and development. Developing with a higher TMAH
concentration leads to improved contrast with only a slightly higher
dose.
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Grey tone application

Grey scale structures written on silicon with 30 kV. The top row

shows the squares with the dose used in uC/cm?. The stylus profilo-
meter shows the remaining height in A after development with 2.38

% TMAH. © Zsuzsanna Marton, ELI-ALPS Hungary
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NextStep Medusa 84 SiH HSQ e-Beam Resist
High-resolution, process stable, hydrogen silsesquioxane negative resist V,’A

Structures with a high aspect ratio &% & tb45 18 £i 51

Left/ right : Nanorods with a spacing of 1 ym written on silicon at 2000 uC/cm? @ 50kV and developed with AR 300-44 (2.38% TMAH).
Aspect ratios of up to 10 were achieved. © R. Stéhr, ZAQuant Univ. Stuttgart

TNEFEAASEELL(10) : RWERE Z2000 uC/cm2 @ 50kV - AR 300-44 (2.38% TMAH)E Hi(L: 400nm/W: 40nm)EFEA1 umiYE
N

400.0 nm

EHT = 3.00kV Signal A= SE2 StageatT= 450" Date: 21 May 2024 100 nm EHT = 3.00kV Signal A= SE2 StageatT= 00° Date: 21 May 2024
— WD=112mm Signal B=InLens Aperture Size = 20.00 um niversity of Stuttgart A WD= 7.1 mm Signal B=InLens Aperture Size = 20.00 um University of Stuttgart
Time: 18:04:59 Mag = 20.85 K XSig 4 Sample ID = e Time: 18:16:30 Mag = 80.12 K XSignal = 1.0000 Sample 1D = e e e
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High-resolution, process stable, hydrogen silsesquioxane negative resist

AR-PC 5094.02 BB E[E15Hc &l
Siemens star written on quartz with the new conductive coating Electra 92 (AR-PC 5094.02) spun on to prevent charge build-up. This

variant of Electra 92, specially developed for HSQ, has excellent coating and adhesion properties.
© B. Drent, AMOLF NanoLab Amsterdam

Electra 92 (AR-PC 5094 oz%%ﬁmif_-; éaéEJ: %ﬂHSQE Eﬁ%ﬁ%ﬁ’t@:&?ﬁ%ﬁ °
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