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Adultes IN: 159 OUT: 187
Enfants IN: 34 OUT: 22
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WW Semiconductor market
$300B
\ 8
| / VR
DRAM Flash Memory Imagers
$40B $23B $7B
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IR radiation

H-bolometer IR image
640 x 480 ; pixel 25um

Readout circuit pad

CMOS substrate

détails
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IR image

Far infrared is the best solution to detect pedestr
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Comparison With CMOS Image Sensor Evolution

Cost Volumes
4+ A 1B
$25 — units
10M
$1 -+ units
2000 2005 2010

Evolution for a VGA sensor (640 x 480)

* In 10 years, CMOS image sensor production has been multiplied by
100 and the price divided by 25!
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Technical Evolution for Microbolometers

Technical evolution for microbolometers are at 4 different levels: IR optics, packaging/ROIC
integration and at the pixel level.
Main motivations are to reduce cost and to increase

ytegration.

At the packaging level:
» Wafer Level Packaging
» Pixel level packaging

t the IR optics level’
+ Polyethylene window
+ Wafer Level Optics

—/ At the pixel level:
/", « Pixel size reduction

« New materials (than

VOx, aSi)

« New design

ROIC pads I

At the integration level:
* Integration technology (Direct bonding?)
* 3D TSV

* Loophole

* New functions integrated by software (temperature compensatiop/
one-point temperature measurement)

@ 2010 - 22 ‘.} YOLN BEY BT —
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metallic

ceramic
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p-packaging on
chip (LPOC)

individually
packaged under

/ vacuum
ubolometer l :

FE prcess == O_ptimised assy
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Pixel packaging
@ / Each pixel is
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1 - Photodiode (IMG110/140)

@l Cu-Cu (pitch 5pm)
2 - ADC + low level processing
{macropixel based) (65nm)

HN s> TSV (pitch 30um)

| 3 - High level processing (NOC)
'I‘ Il i| 1| I‘ Il Il I| I

(32-65nm)
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Pixel size reduction

u-packaging
Improve Packaging cost reduction
performance

New markets: Smart sensors

terahertz

. Pedestrian detection
Spatial
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Coupe pixel CMOS
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Star light — no moon- dark in the sly
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Coupe pixel CMOS
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280 people
>1500m? dedicated clean rooms
8000m?2 shared clean rooms
4 main fields
visible CMOS based imagers
Infrared imaging
room temperature IR imagers
cooled IR imagers
X-ray imagers
Terahertz imagers

1-v lab

ALCATEL-THALES
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280 people
TeraHertz Infrarouge Visible UV X-rays
1011 1012 1013 1014 'i o 1016 1017 Hz
<« 10° 104 105 10-6 107 (108 10° m
microbolometers MCT APS

INSb InGaAs
1-v lab

ALCATEL-THALES
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Sensors
&
Detectors

System oriented
Intelligent imaging
Intelligent communication

Sensors
interface

Data fusion
High level processing
Application oriented
Intelligent imaging

management
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Coupe pixel CMOS
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