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Focus of IMS CHIPS TR ims chips
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Optical Lithography TR ims chips

* FPA-3000 i5a * HIMT VPG400 * HIMT ULTRA

* Diesize: 22mm x 25mm
e Through Silicon alignment
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100-, 150- & 200-mm Wafer; 6" -masks

Cell Projection
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E-Beam Patterning: Vistec SB4050

* Wafer 150, 200, 300 mm
* Masks 6025, 9035

Variable shape beam

Air bearing stage

* Customized substrates up to ¢ 450 mm Tight climate control
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Parameter E-Beam E-Beam Stepper Laser Laser
SB4050 SB255 FPA3000 i5a ULTRA VPG400
Substrates Up to 100-200mm@ 150&200mm@ Upto230 mm  Upto 400 mm x
450 mm @ 6" x6”’ X230 mm 400 mm
Resolution 30 nm 45 nm 350 nm 500 nm 700 nm
Alignment 10 nm (30) 25 nm (30) 50 nm (30) 100 nm (30) 200 nm (30)
Accuracy
Placement 10 nm (30) 15 nm 40 nm (30) 40 nm (30) 100 nm (30)
Accuracy
Address Grid 0.6 nm 1nm depends on mask 5nm 10 nm
N
- 13:30  Optimizing chemically amplified photoresist processes in electron beam lithography = Markus Greul - IMS
‘ Tomorrow 9:30 Resolution optimization optical lithography Holger Sailer - IMS
y,

Institut fur Mikroelekironik Stuttgart 7



E-Beam SB4050: Resolution

Space 42 nm :
Space 35nm

low sensitivity high sensitivity
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Space 28 nm
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E-Beam Litho: Multi-Level A ims chips

After 1st litho & etch

ikl

After 2nd litho & etch
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Mesa

Pattern
Mesa

Substrate
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Mag= 8.00 KX

EHT = 2.00 kV WD= 4mm Signal A=InLens
E3276, W1 after pedestal etch, RP100dep 20min

EHT= 100kV  SignalA=inLens Mag= 235K X Date :29 Sep 23

1um lines

. WD = 5.3 mm EHT= 100 kY Signal A= InLe;
1 pm' Profakior L1 + L2
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E-Beam- & Laser-Litho: Greyscale TR -ims chips

Resist thickness
N (after development

~

Jdeal” resist _
Real resist

(low
contrast)

Real resist
(high
contrast)
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Exposure Dose
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IMS CHIPS

PARTNER FOR ADVANCED
NANOPATTERNING

20" Workshop “Beams & More”
November 16", 2023

HLRS Héchstleistungsrechenzentrum Stuttgart
NobelstraBe 19, Stuttgart
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Hartbaum@ims-chips.de

Joachim Burghartz  Welcom 9:30 Ame Schleunitz  Update on photoresists and NIL  14:20
IMS CHIPS micro resist technology  POlymers for advanced micro-
Stuttgart, Germany Berlin, Germany _and nanopatterning techniques
Julian Hartbaum IMS CHIPS Update 2023 9:35 P. Schuster/T. Achleitner NIL for advanced packaging 14:40
IMS GHIPS EVGroup
Stuttgart, Germany St. Flonian am Inn, Austria
Victor Brasch E-beam lithography for integrat- 9:50 Marc Verschuuren Wafer based NIL for direct rep- 15:00
Q.ANT GmbH €d quantum optics with lithium SGIL Nanoimprint Solions  lication of inorganic functional
Stutigart, Germany Niobate on insulator Eindnoven, The optical materials
Mathias Kaschel Quantum projects at IMS 10:10 Stefan Schrittwieser Manoimprint lithography for the fab-  q5:3p9
IMS CHIPS ey e Mication of multifunctional nanoparti-
Stuttgart, Germany Vienna, - cles for biomedical applications
Jorge Blasco Wafer Level Optics for 3D-cam-  10:30
Photonicsens  €ras Coffee Break 15:40
Valencia, Spain
Philip Maller High-NA EUV - the future thatis  16:10
Coffee Break 10:50 Garl Zeiss SMT  already here
Ol 1, Germany
Stefan Fasold, E-beam lithography optimization 11:20 Joan-Michel Asfour Computer Generated Holograms ~ 16:30
Kevin Edelmann for high quality photonic wave- Dioptic GmbH  with continuous phase relief struc-
wisteo Electron Beam Gmor, dera JUIIES Weinheim, Germany  ture for beam shaping of Exci-
1S CHIPS. Stutigart, Germany merlasers for medical applications
Uwe Zeitner The potential of e-beam lithogra-  11:50 Sven Bauerdick SEM-based metrology for micro  1g:50
Fraunhofer IOF  phy for micro- and nano-optics GenlSys GmbH  and nano patterns
Jena, Germany _fabrication on large areas \, Germany
Fabien Laulagnet Ebeam Direct Write Lithogra- 12:10 Julian Hartbaum  Closing remarks 17:10
CEA-Leti  Phy: the versatile ally of optical IMS CHIPS
Grenoble, France  lithography Stuttgart, Germany
e i e, the oot rovolaion doint Dinner 1830
IMS Nanofabrication GmbH s E
Brunn am Gebirge, Austria  Multi-beam mask writing at relexa Waldhotel Schatten
Lunch Break 12:50
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