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TR5000/TR5500/TR8000
| Focal plane Array: QWIP
Spectral range: 8—10um
Image mode: Snap Shot
Cooling: Stirling Cooler
Model Pixel Resolution FPA Size
TR5000 320x256 28pm x 28pm
(pitch 30pm)
TR5500 B640x512 22um x 22um
(pitch 24pm)
TREB000D 1024x1024 18um x 18um
(pitch 19.5um)
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r:auvr:?illance initiative in 60 medium to large cities — implemented at city

» Cantronic products in over 70 Safe City projects in China to date
= Expansion opportunities for these cities are estimated to be USD$13B

+ Many Other applications;
= CCTV monitoring of jails
- Road and traffic surveillance
= Video conferencing systems

= Banking video surveillance
= Public transit

= Residential

» Telecom value-added servicg
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Global Market Potential:

Global Video Surveillance
Camera Revenues by Region’
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Global Video Surveillance
Camera Revenues by Technology’
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8-10% annual growth rate in North American and European markets —
US$4 billion growth from 2007 — 2014

38% growth rate in IP cameras — the technology of choice
Cantronic’s current market share is < 0.1%
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Surveillance — cooled systems
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Surveillance — Uncooled systems
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TR4100-C300

Technology InSb

Array size 320x256 pixel
Detector pitch 30pm pitch
Lens 15mm - 300mm continuous zoom
Range performance
Human Target {1.8m x 0.5m]
Detection //
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= _a~"__Recognition
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TR4500-C300
Technology InSb
Array size 640x512 pixel
Detector pitch 15um pitch
Lens 15mm = 300mm continuous zoom
Range performance
Human Target (1.8m x 0.5m)
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TR3200

TR3200/TR3500 Series
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Trinity Uncooled Pro




FeverScan M3000D

Focal plane Array: VOx
Spactral ranga: 8- 14 um
Humber of pixels: 320 x 240
Lens: d0mmm

Display: 640 x 430 screaning

- User definable temp. scale
- Alarm functions
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Optics Focal

length (mm) Detection Range (m) Recognition Range (m)
B 215 54
25 673 168
50 1,346 336
75 2,018 505
100 2,691 673
125 3,364 B41
150 4,037 1,009
175 4,710 1477
200 5,383 348
225 ,055 514
250 ,728 £82

NATO Target (2.3mx2.3m)

Optics Focal

length (mm) Detection Range (m) Recognition Range (m)
B 522 130
25 1,631 408
50 3,262 B16
75 4,884 1223
100 6,525 1631
125 7,900 2039
150 5,300 2447
175 B.564 2855
200 8,897 3262
225 9,176 31670
250 2,411 4078
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North American Division

Key Customers:

Defense
. DARPA (US Department of Defense)
. Canadian Department of National Defense
. UK Ministry of Defense (Selex Galileo, formerly BAE Systems)
. US Army Research Lab
. US Navy

Security
. DRS Technologies
. Northrop Grumman
. Siemens
- Lockheed Martin
- Johnson Controls
. ADT Security Services
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VELS with detectar, cooler, an

Specifications

Max. Frame Rate 60 He

Max. Tmage Sire [FITEH

Ter Data Storage & MB (a1 least 6 calibrations)

Contral R5232, Ethernet (TCPIF

Dyptics Lnterface Aualug Drivers, K5232, RS422485

Digital Taput 3 hit Camers Link

Analog Ourpat NTSC, PAL VGA

Digital Dutput 4-hit Camera Link (unprocessed)
vews Autofocus and Mannal

Rauge Contrul Histogram Equalication and Livear
alottes Grav, Color, and User Created

Had Pixel Detection & Replacement | Automatic and Manual

Resolution | Image Size Tp to 6blins12

Size 100mm x 90mm x 20mm

Weight 100y
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Camera System Description

Analog Dhgital
Data Camera Link

Coaler v
L Video Output
- Detector ADC VEL6 >
Optics e Engine < >

_ » Control
Optics & Shutter Control | (Ethemet, R$232, USB)

Power

Power

VEL.6 Camera System Diagram.
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CUSTOMER BREAKDOWN - INCOME BREAKDOWN
BY CATEGORY MARKET
%)

INCOME BREAKDOWN OVERALL INCOME BREAKDOWN
BY COUNTRY/CONTINENT %]
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OUTSIDE INCOME
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EXAMPLE INO MICROBOLOMETER
52 um detectors

Thermal NETD
Response (mK)
time {ms)

INO IRM160A readout & 26

52 um L-leg, thick platform (measured)

INO IRM160A readout & 26 40

52 um hole3, thin platform

i 2% 3

INO IRL25EE readout & std design

52 um L-leg, thin platform (measured)

Ideal readout & std design 26 20

52 um L-leg, thin platform

Test conditions:

=2.5V bias

*Frame rate 30 Hz

F#1

*Scene temperature 300K
«Integration time 40 ps

-1

(I INO iy 55y il {7 % 6552 0 > 75 2B ff readout & hole 3 design ¥ FI[J = 73
TP ™ (35um, thin platform) » £l NEDT ‘| = 40 mK » #l pitch= 35 um E‘j’?%} [ o e B T

—

FIRI) SEM [T = F o

EXAMPLE INO MICROBOLOMETER
35um detectors

NETD
(ms)

Ideal readout & hole3 design 1 40
{35um, thin platform)

Test conditions:

+2.5V bias

+Frame rate 30 Hz

“F#1

+Scene temperature 300K
+Integration time 40 ps

B =
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EXAMPLE INO MICROBOLOMETER
other pixel architectures, same technology!
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Agenda for CSIST (copied from CSIST f|Ie).
1.

2.

Presentation and demo of complete thermal camera. INO %LJFFEZJ?‘ (S 1 B
Cleanroom lab (equipment and process) and detector/camera lab tours. INO :”“Efré
A4 S R W R

Presentation of thermal camera technology transfer by INO’s existing licensees
(sharing experience and analysis of successful cases). INO il 1/ Fffg%%ﬁf FIIRH R 55 3
R R AR

Confirmation of camera yield rate and manufacture time for each step. %"Jlﬁg‘tiﬂﬁ
MRS = RIip v ﬂi}*lﬁ[

Comparison of equipment for R&D and mass production and detailed running cost
for mass production (5000 units per month of 160x120 uncooled microbolometer,
cost include equipment, material, maintenance and optimized human resources).
RN EE S PR PR SR PR TR

Detailed training schedule for CSIST and sublicensee (totally 3-5 persons) when they
stay in INO for 3 months. F# SESPISEPE = F | FL U R I/%‘”’\F]apijfig

CSIST and sublicensee have the right to use the licensed technology without patent
infringement and the technology transfer fee shall include the entire patent
icensing fee. ffF A1 5t

According to the funding schedule of Taiwan government, the transfer fee will be
paid separately each in Canada and Taiwan. HFG M5 B E B > F okl
SEUEDNIERS S T e R IR

Presentation of ROIC wafers made by INO’s subcontractor (Dalsa-Teledyne) for the
first three years. (wishes to transfer to TSMC for example later on) ROIC ™ 5547, 1H}
dro = FPHTINO 721 CSIST 7 Dalsa-Teledyne ™8t » [V i’ TSMC £ | 1482
Concrete proposal for cleanroom facility, circulation plan and personnel disposition
of the production in Taiwan. ?F_Qﬂ I %T«I;t %ﬁﬁ‘ pﬁq'? M E Jiwtﬂ SR o



11. The above issues must be clarified by INO and CSIST and the conclusion must be
signed by both companies within the meeting. '] =& ? @F“ 8 I"“‘FA-;Q‘HIFEF 2t INO
= CSIST SERRREF R B FlF - A SR BT Rl 2 gl ~

INOF!Dr. Hubert Jerominek&S5[Z5 Hi 1 v 231G 1£2012~2014-7F P E| Eﬁﬁ%‘,
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ISSUES for INO and CSIST:

-See pdf file present by Dr. Tang. INO to be involved until the end of 2014.
INO may also be involved in the fourth year, not shown in the pdf file.
-Visit of the clean rooms and IR labs (visitors with Christine Alain and Dr.

Alain Bergeron):

-INO to send pdf file of bolometric detector presentation made by
Christine.

-INO to send pictures of equipment to CSIST, including IR FPA testing system
(optoelectronics, optics, Thermal Weapon Sight), and packaging
facility.

-INO to send video of IR imaging camera.

-INO to send quote for IRKCAM (160x120).

- CSIST showed interests in catadioptric opfics, thermal weapon sight,
microscan.

-INO has transferred the optics and microscan technology to Revision
Eyeware

-INO to send information on IRKCAM to CSIST, and explain that the camera
module can be fitted fo many formats and many detector suppliers.

- CSIST had questions on how fo relate sensitivity and f number (example
NETDf1 = NETDf0.8 X (12+0.25)/ (0.82+0.25)

-INO to send pdf version of annual report

- Allitems to be provided before end of July except pictures of equipment
due on July 19th.

-Lunch

- Discussions around lab equipment (Dr Tang and Christine)

- Discussions about proposal (all)

-Hubert Jerominek presented the project and explained differences
between bolometric detector fransfer and camera fransfer.

-INO to add in the proposal that camera are guaranteed for 12 months.
INO to support repairs if need be.

-INO to make a separate proposal on camera and/or microscan

technology transfer, if requested later on by CSIST.



- CSIST personnel fraining: the fechnical proposal submitted by INO
specifies that no more than 2 CSIST frainees may be in INO laboratories
at the same time. However, INO will allow a third frainee to stay in ifs
assigned office, outside the security zone. INO will add content of
fraining at INO in the proposal. INO will provide information about
living expenses for tfrainees in Quebec City to CSIST.

- INO will clarify in the proposal whether it includes ROIC schematics or hot.
INO explained differences between having bloc diagrams of
schematics and enfire top-to-bottom schematics. INO states that
IRM160A ROIC schematics and layout diagrams(gdsii files) will be
included.

-Patents infringement:  INO and CSIST recognize the importance of
patent infringement issue.  INO Guaranties, with respect to its IP, will be
freated in the Technology Transfer Agreement 1o be submitted by INO
to CSIST. CSIST is requesting that INO clarifies the position of their
patents with respect to Honeywell's patent portfolio.

- Discussions about payment issues, transfer fees versus license fees. INO
and CSIST need tfo find a mechanism for the 600k License fee and
royalty payments o INO.

-Payment of transfer fees for Technology Transfer: CSIST proposes to pay
the Technology Transfer fee in two installments: 30% one month after
kick-off and the remaining 70% towards the end of 2012. INO proposes
its own payment schedule described in the submitted Technical
proposal. This will be negotiated at a later date between CSIST and
INO.

-INO 1o add to the proposal that it will give the rights to CSIST for 3 years to
directly purchase 160x120 ROICs from Dalsa Teledyne in Bromont.

-INO fo add to the proposal specification of custom designs in hardwired
batch (pitch, number of design, what will vary, efc).

- CSIST is requesting help from INO to verify their proposal o Taiwanese
government in terms of floor plan, number of personnel and cleanroom

facility; INO will provide the requested support.



- Discussion about throughput at INO and MEMS foundry. INO states that it
should be possible fo produce 5000 yielded unpackaged FPA dies
(detectors + ROIC) per month in indusirial environment (vielded die
meaning >99% operability).

-INO's miniproduction capacity: work in clean room is 8 hours per day, 5
days per week, manual equipment, 6-8 weeks delay, 6-10 wafers per
batch, 6 masks layers, about 3000 yielded unpackaged FPA dies per
year.

- MEMS foundry praduction capacity estimafion:  work in clean room is 24
hours per day, 7 days per week, automated eguipment, and
evaluated fime to fabricate 6 masks is 2 to 4 weeks for batches of 24
wafers. Many batches may be started each week, typical for an
industrial foundry may be up to 200 lofs per week. 24 wafers batch
roughly gives 1200 good FPAs. 5000 yielded unpackaged FPA dies per
month mean 100 wafers per month, so small valume for a foundry in
terms of detector fabrication only.

- Packaging capacity: a single packaging vacuum oven may package
around 110 yielded FPA dies per month (assuming 70% packaging
yield). The ftfotal throughput depends on the number of machines
used.

- CSIST will add to their contract with their sub-licenses that license fee and

royalties are to be paid to INO. This will be confirmed at a later date by

CSIST.

-INC’s transferred fechnology score:

-Bolometric detectors: 1 done, 2 in progress, 1 newly signed, 3 in
negofiation.

- Camera modules: 1 done (Thermal Wedpon Sight], 2 in negotiation.
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Proposed on-site fraining schedule at INO
Bolometric detector technology transfer

e Task Duration Wi L’!_ﬂ ‘ M3 W4
'gg_]@ [12T1g |zﬁ 03 1017 [24 [31 [o7 [14 [21 \23 05
1 |[mtroduction to IO 1d : i
2 Welcome session 1hrl
3 Introduction to bolo team 1hr|
4 Safety and clean room entry procedures ahr |
5 | Clean room visit 2hr |
6 |Review of IRM160A ROIC architecture de
"7 |Detector design od |
8 Review of detector fundamertals 1d?
9 Bolometric detector design review 1d|
10 | Participation in simulstions 2d|
1 Discussions on variaus layouts 2d|
12 | Participation in mask design 2d€
13 Participation in reticule ordering 14|
| 14 |Participation in detector fabrication 30(|: —_-I
18 Bolometer manufacturing overvieyy 1d|
18 VWafer pre-characterisation 2d|
17 Polyimide layer 4d|
18 | Wox layer 4d:
18 | viaholes 2d |
20 | Cortact holes 2d€
2 Electrodes ad|
2 Passivation 3|
23 | Backmetalisation 2d|
24 Dicing - Release 2d|
25 Detector charactetisation 3d|
26 | Wafer post-characterisation Zd:
| 27 | Participation in packaging 14|
26 | Review of packaging concerns 2d?
28 | Asembly 2d|
30 Wirebonding 1d|
E Window attachment 2d|
32 Sealing 2d|
| 33 |  Characterisation 2d|
34 |Overview of IR testing basics 10d:
a5 Test equipment review 1d|
36 | Noise concerns 1d€
37 Participation in radiometric testing of pixels 4|
| 38 |  Paticipation in raciometric testing of FPAs 4d:
Notes :

During training, days will start and end with a short presentation/review of material to be seen in clean room.
Trainees will have some time by themselves to review written material.
Schedule is flexible and may vary in case of equipment breakdown.
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SINGLE BAND TWS

CHARACTERISTICS TWS
WS Test model
Bands Single band: B-12 um
Camera Resclution 20 x 240 piacts
Human detaction =~ B0 m (expenmental)
Human recognition - 200 m (expermental)
Human ientification ~133m
Fov s xTe
Focal length 50 mm
Diameter B8.9 mm
Weight ~ 1104 g (1222 g} Compartpent
Athermal focus - 20°Cta 40°C | R
{100-64
Focus range 51 oty rarcal) Mol Focus
Qiperatineg temperature -
FPANETD 100 |ri( (50 an avalable. 30 mK possable)
Effective pinel size ?ﬁ x 25
Fy
Micro-gesplay resohiion squ,‘ -wu p',,,.»,
Sigral to micro-display Direct vaf
Image disgilay M.mmu k
_ Blackon-white
Power consumption 45W
e .30 {5 X AA batteries)
Image display Pl srthieg, msge enbancement
RF frik il wiage Ik, 2.4 GHz
Sight Addjustabie red crosshair
Rail mounting Weaver or Picatnme
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