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HELIOS

For top-grade products
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mass productlon

HELIOS 800 (200mm) HELIOS 1200 (300mm)

fechnolegy Perfiiiﬁgnce Pei‘?)rr:inceﬁce Automation
(plasma ;siiﬂi reactive <+- 0U4120;T%O mm From Manual to fully
magnetron sputtering) ’ <100 particles sized 0.16 Automated Substrate
<+- 0,3% on 300 mm Mm or more Loading Solutions
S%Fn%g?)?w%ié?(;r Low Angle Shift on mo@og(r)gtr:i;k"l"iﬁz)on Integration with SMIF,

Manufacturing aSiH/SiO2 NBPF FOUP and EFEM



Complex Interference Filters with up to 1000 Layers
Single Notch Filter Performance

Single Notch Filter
Ta205/Si02: 738 Layer, Thickness: 31.337um
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Bandpass Filter — 6.1um, 300 mm

Overview of measured performance
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Integration of complex optical filters into the semiconductor FEOL

manufacturing process
Patterned Film Deposition by Sputtering — 2 Alternatives

1) Lift-Off approach:

i1 B
F _ 1 § Iterations I B W
PR + Litho Optical filter PR Lift-off g
+ [ Logic/Device J coating K J
Substrate 2) DRIE/Etch approach:
(Single) opt. Filter Integrated
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New developments, new capabilities MNle

New tools allow more complex filters with reduced process complexity

ODé filters etched
on small pixels (2-10 pum)

Optical tools, CMOS fab qualified

Controlled material deposition
and enhanced patterning

Accurate and repeatable process
Unprecedented cleanliness




Emerging Technologies: Hyperspectral Imaging (HSI)

Sharp needles with high peak transmission ‘

Filters directly deposited on devices

£18]|2]|3
~ Macro-pixels
w/ 16 channels

CMOS sensors with structured filter coating
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16 individual optical filters
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embracing a better life

Yy,

Accomplished hyperspectral imaging sensor

B. Geelen, K. Tack, Proc. SPIE 12004, Integrated Opt.: Dev., Mat., and Technol. XXVI, 120040Q (5 March 2022), imec.be
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Emerging Technologies: AR glasses Waveguide

Light Engine

Display /45 _

Waveguide'

Source: WaveOptics Qutside lens

v" Sputtering of waveguide materials
v" High Reflective surfaces

v" Antireflective coatings
v" Transflective Mirrors/Beam Splitters

v" Low loss thick SiN/AIN coating method to replace
LPCVD and PECVD - Request for PICs

QBUHLER

Reflective

|

Diffractive
With Surface Relief Gratings

With Volumetric Holographic Gratings
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Emerging Technologies: AR glasses LCoS

QBUHLER

Light Engine

Display 4‘

Prescription lens

LCoS - Liquid Crystal on Silicon

' Ll RARARA
Waveguide .

Source: WaveOptics Qutside lens

Bragg reflectors to promote high reflectance of light at
backside

Antireflective coatings to promote incident light input

ITO (low resistivity, high transmission;

High orientation dielectric layers used for LC alignment
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HELIOS

sputtering equipment technical data

Batch capacity
4-inch wafers
200mm wafers

300mm wafers

Turntable

Cathodes

#PVD stations
Sputter direction
Coating materials

Process gasses

Deposition rates
(full batch)

In-Situ Optical
Monitoring System

HELIOS 800 HELIOS 1200

12 pcs 60 pcs
12 pcs 19 pcs
- 12 pcs

rotating turntable

rotating turntable rotating turntable i
+ rotating wafers

planar + rotatable
3 4
Down Up
Ag, Al, Cr, Hf, IGZO, ITO, Mo, Nb, Si, Ta, Ti, Zr, ...
Ar (sputtering), N2 (nitrides), O2 (oxides), H2 (aSi:H)

0.5 nm/s 0.4-0.5 nm/s

Leybold Optics OMS 5100

Footer of the presentation
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Thank you for your attention!
Meet us at booth 7B51
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