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IMS CHIPS

• Director

Prof. Dr. Joachim N. Burghartz

• Established

1983 in the state of Baden-Württemberg

• Today

100+ employees

16.3 million € operating budget

Institut für Mikroelektronik Stuttgart
Civil law foundation

Member of Innovationsallianz Baden-Württemberg
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Focus of IMS CHIPS

Optical Components Si PhotonicsMEMS Flexible Electronic
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Optical Lithography

• FPA-3000 i5a
• Die size: 22mm x 25mm
• Through Silicon alignment

• HIMT VPG400 • HIMT ULTRA
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E-Beam Patterning: Vistec SB255
• Variable Shaped • Cell Projection

• 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
• Customized substrates up to ø 450 mm

• Variable shape beam
• Air bearing stage
• Tight climate control
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Specs: E-Beam - Laser - Stepper

Parameter E-Beam  
SB4050

E-Beam 
SB255

Stepper 
FPA3000 i5a

Laser 
ULTRA

Laser  
VPG400    

Substrates Up to 
450 mm Ø

100 - 200 mm Ø 
6´´ x 6´´

150 & 200 mm Ø Up to 230 mm 
x 230 mm

Up to 400 mm x 
400 mm

Resolution 30 nm 45 nm 350 nm 500 nm 700 nm

Alignment 
Accuracy

10 nm (3) 25 nm (3) 50 nm (3) 100 nm (3) 200 nm (3)

Placement 
Accuracy

10 nm (3) 15 nm 40 nm (3) 40 nm (3) 100 nm (3)

Address Grid 0.6 nm 1 nm depends on mask 5 nm 10 nm

Tomorrow 9:30

13:30 Optimizing chemically amplified photoresist processes in electron beam lithography Markus Greul - IMS

Resolution optimization optical lithography Holger Sailer - IMS



8

E-Beam SB4050: Resolution

HSQ Line 10.4nm 50nm pitch Pitch 80 nm, Space 40 nm

low sensitivity high sensitivity

Space 35 nm

Space 28 nm

Space 42 nm

Pitch 70 nm
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E-Beam Litho: Multi-Level

Si

After 1st litho & etch After 2nd litho & etch

Resist
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Mesa

500nm pillars, 1.5µm height

15µm pedestal

20µm

1µm lines

Pattern
Mesa

Substrate
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E-Beam- & Laser-Litho: Greyscale

Exposure Dose

Resist thickness

(after development)

„Ideal“ resist

Real resist 

(high 

contrast)

Real resist 

(low 

contrast)

Exposure Development ResultAerial Image
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A selection of greyscale images

0.2 µm1 µm

0.4 µm 0.1 µm

1 µm

10 µm

10 µm

Laser

Laser

e-beam
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21. Workshop Beams & More: 28.11.2024

Hartbaum@ims-chips.de
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