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Infrared camera activities & competences
Cooperation potential

—

JENOPTIK

Chung-Shan Institute of Science & Technology - Mr Shiang-Feng Tang, CSIST

Jenoptlk | Defence & Civil Systems, Sensor Hy stems, ESW ( smbH {Jena Germany

|Fr1|<R~| hel — Head of Business Developmen g
en Schmidt — C or Infrared Te 0
Mr Heiko Richter — Head of International Sales Infrared Technology
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Agenda —_
JENOPTIK

Welcome
Introduction of CSIST & delegation
Introduction of Jenoptik & infrared activities

Research activities of CSIST & future projects
MWIR detector developments in Taiwan

(1)

(2)

(3)

(4) Applications of VariocTHERM & microbolometer cameras
(5)

(6)

(7) Cooperation possibilities for Longwave QWIP FPA modules
(8)

Research cooperation in dual-band or broadband QWIP FPA module
based on type-l InGaAs/GaAs or type-Il InAs/GaSb material

(9) Development projects for optronic instruments in Taiwan
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Jenoptik Group — History —
JENOPTIK

Carl Zeiss Jena GmbH
gives rise to the creation
of Jenoptik GmbH.

=i

4_

.

m 17,000 employees are
dismissed

: | m Demaolition, renovation

and development of

former Zeiss

production sites
1945 - 1948 1991 1996/1998
Carl Zeift | Ernst Abbe 1945 Transfer of patents and In 1996
University | Innovator and dismantling of paris of the company Jenoptik GmbH was
mechanic and | reformer; 1867 by the U.S. and Soviet armies. converted into a joint
entrepreneur; | scientific : ) stock conporation.
foul?ded the | director of and :nguﬁj:éﬁ ?r?gg:’f;cﬁgrqmmw . Going pl.llljbliC' June 16, 1908
work-shop for 1875 partner in = = ' !
precision the Zeiss The Zeiss plant in Jena, East
mechanics workshop Germany, is converted inio siate
and optics in property.
Jena
in 1345
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Jenoptik Group —_—
Divisions and Business Units e

Corporate Center

Lasers & Matenal Optical Industrial Traffic Defense &
Processing Systems Metrology Solutions Civil Systems
‘ | a— =
r
LP’ -
«Lasers = Optics incl. IR *Roughness *Equipment +Mechatronics
and contour :
«Laser =Micro Optics ¢ = Traffic Service +Sensor Systems
Processing i e R A Providing
Systems Systems «Form
measurement
= Dimensional
measurement
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Defense & Civil Systems Division —_—
Organization and Competencies —

Land Vehicle
Systems

Awiation Systems

Energy Systems Sensor Systems

Business Sectors

Energy Systems Optlcal Sensor Systemg] Stabilization Systems Aviation Subsystems

R3S B8 EES> T &1

Radomes & Composites
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Areas of Competence
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Defense & Civil Systems Division —_—
Area of Competence: Optical Sensor Systems

JENOPTIK

Optical Sensor Systems

Vo wiE

o

Defense & Security Environmental Sensors Sensors for
& Meteorology Industrial Automation

m  Observation platforms m LIDAR based ceilometers m  Themographic cameras and

m  Laser rangefinder and for aerosol profiling stationary camera modules
rangefinder modules m Snow depths sensors m  |nfrared camera modules

m  Laser Sensors for live combat m Remote detection of hioaerosols, m  Laser Distance Meter / Rangefinder
simulation and laser training biological and chemical warefare

= Thermal imager for night vision agents (Bio-Aerosol LIDAR)

m  |nfrared camera modules
for secunty applications

o R RO ﬁ?‘ﬁﬂ ’ *?F” S A /%[:‘Eﬁii_,“l Erbium 35 Al it
PR L54um VIREFE - BNFITHAE- 200 2 NE 40 2 EGE » ISV SIS S
SRy ] B F;[%Jmpwﬂ i

Business unit Sensor Systems

Laser Sensors.

Laser rangefinder for air defence systems
with high repetition rate - =
JENOPTIK

ELEM-dp-10k diode pumped Erbium:Glass Laser References (selection):
MLG27 Light Naval Gun system

«  Wavelength 1.54 pm
* Measuring range 200m up to 40,000m
= 10km on standard target
» Pulse repetition rate 10 Hz; Burst 20Hz /7s
* Size in mm? 222 % 123,5 x 60mm?
=  Weight 1.6 kg
» Operating temperature  -35°C to +70°C

Multi-target measuring
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Eyesafe laser rangefinder modules for handweapons & —_—
observation systems DLEM1k, DLEM2k, DLEM4k JENOPTIK

Technology: Laser diodes 1.55 pm, Pulse accumulation

= Measurement range: 10 m to 5200 m
= Accuracy: <+1m
DLEM1K DLEMZ2k DLEM4k
Typ. operating distance (STANAG) : >1500m | >2500m | >4000m
Extremely small and lightweight: 95g 1209 170g
DLEM4k DLEM2k DLEM1k

Application: Video sight Thermal imaging binocular
Soldier-of-the-future (IdZ) VarioVIEW®

A

e IR P A R PR Y S R T 0 T G
PV 7 3 8 96 0 RIS 91 Rl (BLAT 1 0y = o S il e L ARl
{EE s P R B R R P R G e R S L
B TPALF! B2 LR BT il 2 R P 0k i BB AL VK - PR
LR T R B % (1980-2007 1) - 256256 <14 PISi £(i:45(1998-2008

1) > 2008 # I EGRHSLLNET- )RR 7 320x240 FWRHEL Rk » T 2006 [T VAT
HH 2T~ §1 640x480 F kRN G R - [ Bl i F1 Y S Gl et TR A R
TP 2007 7 RS AEUR i RS B BTAFAE 5 160x120 - 384x288 ~ 640x480 OEM
TRV o [ G T D AR A B A A 5 1 R3OS 2012 4
F 2O FIREER L] BT f) 1024768 YT lﬁgl,i/,ﬂ,%\fégz TR R S e

-

(REF 5% 1024x768 38 i TTHELA| 2 A1 300 Pyt sh. 0 BV J 4 i
B SEREALA 5 PR Y SRR o R T R
P 2RV P I T SRR 7T BB R > 085 o T
S 51 300 ms PRIRTES /7 1559 SR SRR R T PSS ORGP S0

177 = 34 F



FEE| R EEEE g Y o (EDRL T R PR <60HZ [ - i iR A 4%?
A= 15 ms > J SRR IR FCIEET FUR RIS R S SRR E R
fﬁJE%‘jPi,p?' 1250 Sig B pr o SRS PO E R A E AR o 2T D F’?F)“ (R E 2 ] A
(SMRDT) > Ol 7 - 5 % Il e s 208 U TR S22 = B SR > Tl
[ aKm HvEp e~ RS b - S A D TR E U5 53 I L
i 25 T i TR RO = % e BN ik -

Handheld Thermal Imaging Binocular VarioVIEW® 1.2/150 P
Longest detection distance worldwide with an uncooled camera. JENOPTIK

Image samples for surveillance (2).

Observation of critical infrastructures. Seashore observation by Coast Guards.
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History of Jenoptik's Infrared Technology Business

1970 - today
1980 - 2007
1996 - 2008
1999
2003
2006
2006

2007
2008
2010
2011
2012
2012

PSR i R
[ﬁ'ﬂf’% PP o) = = A P -

Development & production of IR optics & metrology for industry & military.

Development & production of a scanning, radiometric MCT cameras.
VarioTHERM PtSi — cooled FPA camera with 256x256 PtSi detector.
IS0 9001:2000 certification received & kept until today.

VarioCAM® — uncooled 320x240 pixel microbolometer cameras.
IR-TCM 640 — worldwide first 640x480 uncooled, radiometric camera

VarioCAM® HiRes research —
handheld, uncooled camera with up to 1.2 megapixel resolution

Development of 160x120, 384x288 & 640x480 pixel OEM camera
Development & production of thermal imaging camera VarioVIEW™
VarioTHERM InSb — cooled FPA camera with 640 x 512 InSb detector
Start of volume production of uncooled OEM cameras

IR-TCM HD — worldwide first 1024x768 uncooled, radiometric camera

VarioCAM® HD — worldwide first handheld camera with 3.1 Megapixel
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Business Unit Sensor Systems - Infrared Technology

T P W PR

—————
Overview R
Infrared Technology
|
| | |
: - OEM camera modules &
Thermografic Cameras Thermal Imaging Cameras Customer specific projects

Thermography = Thermal Imaging = = Development of
Accurate measurement & Display of temperature customized cameras OR
display of temperatures distributions Integration of available

hardware as OEM part
into customer's system

pi
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Cooled thermografic camera PE——
for special applications e

VarioTHERME® InSh

= Spectral range: 2-5pum

B = |mage format: 640 x 512 pixel
= Pixel pitch: 15 um
= Thermal Resolution: <20 mK

= Measurement accuracy: +1.5K (0 ... 100T)

= |mage rate: 50 Hz PAL, 60 HZ NTSC

= Dynamic range: 16 Bit

= Spectral filtering: Integrated filter wheel (option)
= [nterfaces: FireWire, RS-232, C-/S-Video,

Gigabit-Ethernet (on request)

= Fields of use: Glass research, material science,
Wacuum & reactor technology
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Thermal night vision with IR-TCM HD series —_—
JENOPTIK

1024 x 768 pixel thermogram recorded with IR-TCM HD = Photo Quality!
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M Overview about Product Families

lonSys — lon Beam Etching and Deposition
Wafers up to 200 mm dia. and optical samples up to 300 mm x 500 mm

lonScan - lon Beam Trimming and Figuring
Localized ion processing on wafers up to 200 mm dia. and optical samples up to 1,500 mm dia.

MicroSys (Wafer) — Plasma Enhanced Etching and Deposition

PECVD, PVD, ALD, MOCYD and CNT deposition and RIE etching on wafers and optical samples
up to 300 mm dia.

AK
Batch and inline PECVD, PVD, HWCVD and RIE processing on 550 mm sqg. samples

MicroSys (Optics)

Large area PVD multilayer coating on samples up to 2,000 mm dia.

RollCoat
Multi-step PECVD and PVD coating on flexible material of up to 600 mm width
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Precision
Surface P

lon Beam Etching

Applications

Ar, ¥o - CF, €, O, Ar, ¥o
Ar CF* Ar

lon beam milling of metal films in MEMS industry (Ta, Ti,
Au, Pd, Ru, Cr, Mo, NiFe, Co ..)

lon beam milling of multilayer stacks of magneto-resistive
sensors (GMR, TMR)

(Reactive) ion beam milling of compound semiconductors

Exact adjustment of sidewall angles and etch selectivities
by ion incident angle

lon Beam
Milling (IBM)

Reactive lon Beam
Etching (RIBE)

lon Beam milled microstructure of Sn/Cu/
TiW/SisNg multilayer (IMS Duisburg)

Chemically Assisted lon
Beam Etching (CAIBE)

A CF, '
Xe' ::.' e
3 o,
N Exact 457 sidewall angle generated by Cl-

i+ PVD %é’ﬁ} [~
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based CAIBE in AlGalnP
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et} M PVD Systems for single Wafer Processing

Applications

B Deposition of oxide multilayers for optics applications

® Deposition of films for acousto-electric devices (Si0,, AN,
Al,0,)

B Deposition of insulation and passivation films
System Features

® Carmrier and wafer based deposition of up to 200 mm dia.
samples

B Automatic cassette loading with vacuum handling robot and
pre-aligner in cluster tool layout standard

® Sample stage with continuous rotation, RF bias and He
backside heat contact

® Magnetron sources alternatively:

® 400 mm double ring magnetron with uni- or bipolar
sputter mode (Cooperation with FEP Dresden)

®  Confocal arrangement of up to 3 magnetrons of 50
mm
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MicroCluster system with 2 chambers
of 400 mm double ring magnetrons
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MicroSystems skt Inductive Coupled Plasma (ICP)

g out '-' n gas inlet
planar RF coil 1 l

e

diglectric window

I, —=__
u oo D diglectric window . L cylindrical RF coil

)
substrate L] +— gasinlet iy out #— D

Frozess plasma kz"\ |
| '

vacuum system vacuum system

Coll arrangement: planar or cylindrical
Typical parameters:
»  Excitation frequency: 2.00 MHz - 13.56 MHz
*  Electron density: n, ~ 10" ¢m?
= Electron energy: 4 eV
" Uy, 60-100 V for deposition and 200-300 V for etching
*  Working pressure: 10-3-10-" mbar
®  Relatively low sheath potential 10 — 50V
®  Reactive gases can be excited without coil damaging

" |CP discharges are hard to start (without capacitive coupling)
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MicroSystems ik Principle of Operation lon Beam Sources (l)
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MicroSystems Ik Principle of Operation lon Beam Sources (ll)

Discharge chamber
="
YT ¥ 1]
oo Substrate
(5]

"""" +50V to +2000V
Beam voltage defines

the ion energy!

Axial
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-50 to -1000V
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Training MS 200,
Status CONFIDENTIAL

Precision in
Suriace Processing

MicroSystems

Software — Main Window
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Training MS 200,
Status CONFIDENTIAL

e Ml Setup - Vacuum

B Main components: Process chamber and Loadlock

lon Beam Smoothing of 5i sample by assist source
reducing RMS from 0.18 nm to 0.11 nm (IWS Dresden)
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