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From Imaging to Sensing
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Increasing importance of machine vision and computed imagery

from photography... ...to acquiring information

AR/VR

robotics

ADAS / AD
3D / depth

in cabin

sorting,

inspection

microscopy
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Beyond human vision and beyond silicon vision
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SWIR, Spectral, Ultra-fast and Electron Imaging

.2 .4 .6 .8 1.0 1.2 1.4 1.6 1.8 2.0

λ (µm)

.2 .4 .6 .8 1.0 1.2 1.4 1.6 1.8 2.0

λ (µm)

photography: VIS

from visible... ...to invisible

NIR / SWIR
1.0 – 2.0 µm
(>1.4 eye-safe)

EUV < 100 nm

Spectral
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Quantum Dot / Organic Image Sensors

Disruptive imagers for short-wave infrared (SWIR)

Beyond human vision and beyond silicon vision
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SWIR, Spectral, Ultra-fast and Electron Imaging

Electron imagers 

Fully custom products for high-end microscopy 

On-Chip Spectral Imaging

Integration of filters directly on imager

Ultra-fast imagers 

Fully custom products for scientific cameras

S
W

IR
U

L
T

R
A

-F
A

S
T

M
U

L
T

IS
P

E
C

T
R

A
L

E
L

E
C

T
R

O
N



public

Beyond human vision and beyond silicon vision
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SWIR, Spectral, Ultra-fast and Electron Imaging

from concept ... ...to low volume manufacturing
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Beyond human vision and beyond silicon vision
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SWIR, Spectral, Ultra-fast and Electron Imaging

Ultra-fast imagers 

Fully custom products for scientific cameras
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Ultra-fast imagers for scientific cameras
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• Ultra High Speed imager

• 33x25 mm2

• 52 µm pixel, 59 ns TINT

• ISO 160,000

• 326,000 fps @640x480

• 2,720,000 fps @640x32

• 9 bit ADC

Highest datarate sensor in the world (1.2 Tbps / 2,720,000 fps ROI)
8B11
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Beyond human vision and beyond silicon vision
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SWIR, Multispectral, Ultra-fast and Electron Imaging

Electron imagers 

Fully custom products for high-end microscopy 
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Electron imagers for high-end microscopy
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World’s most sensitive and most accurate sensor that can “see” atoms

• Direct electron detection

• 57x57 mm2

• 14 µm pixel, rad hard

• 320 fps @4096x4096

• Column ADC
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Beyond human vision and beyond silicon vision
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SWIR, Spectral, Ultra-fast and Electron Imaging

On-Chip Spectral Imaging

Integration of filters directly on imager
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imec integrated approach
On-chip spectral imaging

Wafer level patterned spectral filters

▪ Scalable CMOS process

▪ Snapshot, video & scanning

▪ Miniaturized and robust

▪ Easy to integrate @ application level

▪ VIS, NIR, SWIR and beyond
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LS96 SPECTRAL RESPONSE
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Beyond human vision and beyond silicon vision
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SWIR, Multispectral, Ultra-fast and Electron Imaging

Quantum Dot / Organic Image Sensors

Disruptive imagers for short-wave infrared (SWIR)

S
W
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TFPD: Thin-Film Photodetector
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Stack with thin-film absorber with thickness < wavelength

New image sensor platform to expand CIS capabilities

top contact

E/HTL

absorber 

H/ETL

readout

HTL: hole transport layer

ETL: electron transport layer

TFPD

BEOL

PD on top of ROIC

pixel

light handling
photodiode

photon capture

pixel 

selection, integration, reset

readout

signal conversion, output

interface

charge transfer

<
 5

0
0
 n

m

top stack

encapsulation, optics
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TFPD platform
Technology modules being developed at imec: 

photodiode

metasurface

readout

light handling
encapsulation

pixel

Photodiode stacks: 
- 1st gen (PbS)
- 2nd gen (Pb-free)
- quality / reliability

“multispectral by design”

PPD (low noise pixel): 
4T with IGZO TFT

1.5 MPx / 1.62 µm pitch PoC

InAs SWIR QDs

TF-PPD with IGZO TFT

Metasurface multi-band

70% EQE at >1400 nm
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Quantum Dot / Organic Image Sensors

Disruptive imagers for short-wave infrared (SWIR)

→ Imaging activities from exploration to high-end products

→ Expertise, infrastructure and ecosystem to tackle specialty imagers
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Electron imagers 

Fully custom products for high-end microscopy 

On-Chip Spectral Imaging

Integration of filters directly on imager

Ultra-fast imagers 

Fully custom products for scientific cameras
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Pawel.Malinowski@imec.be

www.imec-int.com/infrared

www.imechyperspectral.com

booth 8B11

http://www.imec-int.com/infrared
https://www.imechyperspectral.com/
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