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Optics Technologies

Save the manufacturing costs by about 20~30%

+ Vacuum molding using unigue mold
* Molding of diftractive-aspheric lens
- Fabrication of preform wsing a thermal process

-+ Finished lens molding(FLM) without post-processing

Key Technology 1

| Vacuum-molding technigue

- Molding under high-vacuumibelow 0.1 Pa) condition to use a planar-type preform

- Unigue design of mold for vacuum molding

Spherical Preform

H s I < . l Aspherc Lens

Heating i Heating / Press i Conling f Ejective

¢

Conventiontal
molding

N
'y

PN Vac N:

Vacuum : '*' b @ ® | b
TT'ICI|d|r'Ig Lrn u . (- I e l Aspheric Lens

Haating i Haating fPress | Cooling / Ejectve




Key Technology 2
| Molding technigue of diffractive-aspheric lens

O e AR e ST RITL cigh 1 - LAy et TR [
= WIGSSDrOaUCTCN OF QTraCive-asDieric lens

e AL T ANTE A KSR A TR L | o TR e F L
- Fabncation of high-quality dirractive-aspheric kens

Key Technology 3
| High efficiency coating technigue for FIR range (@ 8~12 um)

- AR{anti-reflective) coating

n A o — ricariby | ey L
- DLCldiamand-like-carbon) coating

DLC coating
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Athermalized fixed focus

0o Molded LWIR Lens FL 25.0 mm f/1.0 (Model VN2510)

Introduction * Precision molded LWIR lenses using chalcogenide glass
Highi-volume, cost effective manufacturing
Optimized for the 8-12 um wavelength range

* High performance LWIR lenses
FL 25.0 mm, /1.0 lens
Use of diffractive-aspheric lens
Liitralight, wide-angle, VGA and gVGA lens

= Suitable for use with gVGA and qgVGA detectors and smaller

* Applications and capabilities
Thermal imaging and thermography
Drone thermal imaging

Optical Specifications - Focal length 250 mm
* Aperture-based f-number 1.0
* Maximum image circle 11 mm
= Waveband 8~12um
* Focus range 6.5 m to infinity
* Transmittance =95 % (AR coating)
=00 % (DLC coating)
* Field of view (FOV)
Pixel size FOV (deg)
(um) | H v D
17.4 13. 21.7
7 1= ::\;.': : I ..-' il 5
1085 7.9 1
7 17 A 03 [ ne
& f = 11
te : Each lens is optimized tor a specific det ector format represent ed by bold




B Optics

Mechanical * Lens mount Threaded (M21.5xP0.5)
Specifications * Weight 874
* Sealing P57 / on front
* Dimension
35.01
2390
(B.W.IN £.51
[ — FPA plane
1
/n
N [
o
= x
ol o
™M u
Y]
L (F]
=
521 || 072 (S| Window>
7.00
19.39
28.50
Environmental = Operating temperature -35 ~+60°C
Specifications = Storage temperature 55 ~+85°C
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Athermalized fived focus

o Molded LWIR Lens FL 19 mm /1.0 (Model VN1910)

Introduction * Precision molded LWIR lenses using chalcogenide glass

LR LS - L Lhi= b= i= P A J=

* High perfarmance LWIR lenses
FL 12 mm; £71.03 lens

Use of diffractive-aspheric lens

\ = Suitable for use with VGA and gVGA detectors and smaller
v = Applications and capabilities

Thermal imaging and thermography

Automative vision enhancement

Optical Specifications - Focal length 19 mm
* Aperture-based f-number £1.03
* Maximum image circle 142 mm
* Waveband B~12 um
* Focus range 2.7 i to infinity
* Transmittance > 95 % (AR coating)

> 90 % (DLC coating)
* Field of view (FOV)

Sensor Array Pixel size FOV (deg)
(um) H v D
17 _ 32.2 24.2 40.1

I m



Tt | e
FICs

Mechanical >
Specifications .
=]
=
(=]
]
18

600
sg82
1278
Environmental = Operating temperature
Specifications = Storage temperature

Lens mount Threaded (M25 x P0.5)
Weight 35a
Sealing IP&7 / on front
Dimension
£9.96
20,00

10.15

/- FPA plane

B

ME300 = PUS
(=]

070 (Si window)

-35 ~+60 "C
-55~+85"C
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Athermalized fixed focus

o Molded LWIR Lens FL 18.6 mm /1.0 (Model VN1810)

Introduction * Precision molded LWIR lenses using chalcogenide glass
High-volume, cost effective manufacturing
Optimized for the 8-12 um wavelength range

* High performance LWIR lenses
FL T8.6 mm, f/1.0 lens
Use of diffractive-aspheric lens
Llitralight, wide-angle, VGA and gViGA fens

= Suitable for use with gVGA and qqVGA detectors and smaller

* Applications and capabilities
Thermal imaging and thermaography
Draone thermal imaging

Optical Specifications - Focal length 186 mm
* Aperture-based f-number 1.0
* Maximum image circle 10.6 mm
= Waveband B8~12um
* Focus range 36 mto infinity
* Transmittance =95 % (AR coating)
=00 % (DLC coating)
* Field of view (FOV)
Pixel size FOV (deg)
(um) H V D
23.5 17.7 79.4
= 0 = -
7 16.7 0.8
5
Each | ptimized for a specific c tor tormatr ented by bold




Tt | e
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Mechanical
Specifications

* Lens mount

Threaded (M25 x P0.5)

®27.60

Environmental
Specifications

* Weight
* Sealing P57 / on front
* Dimension
27.98
15.68
cdl-ece.4 (MBF.L» B&2
2.d0-a2g
o2 m : L
g
T
X =
i | =) 3
o o
41|
=
T '-_ 1'\\- |
FP& plane
7.06 P
0,70 <51 window>
19.36

* Operating temperature
* Storage temperature

-35 ~+60 "C
-55~+85"C



Athermalized fived focus

o Molded LWIR Lens FL 15 mm /1.0 (Model VN1510)

Introduction * Precision molded LWIR lenses using chalcogenide glass
High-valums, cost effective manufacturing

Dptimized for the 8-12 um wavelength range

* High performance LWIR lenses
FL 1% mm, 1/1.0 lens
Use of diffrac

Liltralightt, wide-angle, passively athermalized LWIR lens

_ . = Suitable for use with VGA and qVGA detectors and smaller
= Applications and capabilities

Thermal imaging and thermography

Automotive vision enhancement

ve-aspheric lens

Optical Specifications - Focal length 150 mm
* Aperture-based f-number  £1.03
* Maximum image circle 8.16 mm
* Waveband B~12 um
* Focus range 1.7 e to infinity
* Transmittance = 05 % (AR coating)

> 90 % (DLC coating)
* Field of view (FOV)

Pixel size | _ ~ FOV (deg)
(um) | H | Vv D
4 3 | L] o
: o | = —
7 = | 5 5.5
r | T




H Dptics

Mechanical * Lens mount Threaded (M25 x P0.5)
Specifications = Weight 30g
* Sealing IP&7 / on front
* Dimension
16.78
7,30
,i'll'_ FP& plane
n
ney &
g 2| 8
= " a| 2
] =
i1 2 ?E
Y
=
5.78] 0,70 ¢S| window)
9,48
18.78
Environmental = Operating temperature -35 ~+60°C
Specifications * Storage temperature -55 ~ +85°C



Athermalized fived focus

o Molded LWIR Lens FL 12.0 mm /1.0 (Model VN1210)

Introduction * Precision molded LWIR lenses using chalcogenide glass
High-valume, cost effective manufacturing

Optimized for the 8

2 um wavelength range
* High performance LWIR lenses

FL 12 mm, /1.0 lers

Use of diffractive-asphernic lens

Ultralight, wide-angle, passively athermalized LWIR lens

= Suitable for use with gVGA and ggVGA detectors and smaller

* Applications and capahilities

Thermal imaging and thermaography

Automotive vision enhancement

Optical Specifications - Focal length 120 mm
* Aperture-based f-number 1.0
* Maximum image circle 9.0 mm
* Waveband B~12 um
* Focus range 1.8 m to infinity
* Transmittance =95 % (AR coating])
=00 % (DLC coating)

* Field of view (FOV)

Pixel size FOV (deg)
(um) i v D
N 226 372




H Dptics

Mechanical
Specifications

Environmental
Specifications

B=300

* Lens mount Threaded (M20 x PO.5)
* Weight 148g
= Sealing IP&7 / on front
* Dimension
20.27
1111
,|'I'_ FPA plape
(I
i3
%| 8
S| @
0l
i =
| A—
5.70 074 <5 window?
1315
far g (=
* Dperating temperature -35 ~+60°C
* Storage temperature -55 ~+85 "L



Athermalized fived focus

o Molded LWIR Lens FL 8.0 mm f/1.0 (Model VN8.010)

ntroduction

a2

Optical Specifications

Precision molded LWIR lenses using chalcogenide glass
High-valume, cost effective manufactiuning
Optimized for the 8~12 um wavel

2NN range

High performance LWIR lenses
FL 8.0 mm, 171.0 lens
Use of diffractive-aspheric lens

Llitralight, wide-angle, passively athermalized LWIR lens
Suitable for use with gVGA and ggVGA detectors and smaller

Applications and capabilities
Thermal imaging and thermaography

Automotive vision enhancement

* Focal lemgth BOmm
* Aperture-based f-number 1.0
* Maximum image circle 8.7 mm
* Waveband B~12um
* Focus range 4.8 m o infinity
* Transmittance =95 % (AR coating))
=00 % (DLC coating)

* Field of view (FOV)

Pixel size FOV (deg)

(um) H Vv D
48.6 35.8 62.5



H Dntics

Mechanical
Specifications

Environmental
Specifications

@30.00

* Lens mount Threaded (M25 x PO.5)
* Weight 759
= Sealing P57 / on front
* Dimension
cB.13
19.530
(MEBFILY 8,45
n
(=]
. W i os
(=1
ﬂ'i [x1]
d
=
\L FP&4 plane
11.04 0,70 (5] window?
19.70
* Dperating temperature -35 ~+60°C
* Storage temperature -55 ~+85 "C



ay In large volume infrared

Athermalized fived focus

0 Molded LWIR Lens FL 6.7 mm /1.3 (Model VN6.713)

Introduction * Precision molded LWIR lenses using chalcogenide glass
High-volume, cost effective manufacturing
Optimized for the 8-12 um wavelength range

* High performance LWIR lenses
FL 6.7 mm, /1,3 lens
Use of diffractive-aspheric lens
Liitralight, wide-angle, passively athermalized LWIR lens

* Suitable for use with gVGA and gqVGA detectors and smaller

= Applications and capabilities
Thermal imaging and thermography
Autormotive vision enhancement

Optical Specifications - Focal length 6.7 mm
* Aperture-based f-number 13
* Maximum image circle B4 mm
= Waveband 8-~12um
* Focus range 0.26 m to infinity
* Transmittance =95 % (AR coating)
=00 % (DLC coating)
* Field of view (FOV)
Pixel size FOV (deg)
(um) | H v D
17 ' 57.0 42.3 72.5
A00 30.0 0.0
7 a70. 3 6.0
33 25 414
Mote tor tormat represent ed by bold values.

Tr-| 5 r;_fi:_-.:i'_- shows values ;'JI' -;.-'r-';r COmpa r:g-_-: e detector formats.w ” non -coti ma Lr:”. armance




B Optics

Mechanical = Lens mount Threaded (M16 x P0.5)
Specifications * Weight 97g
= Sealing IPs7 / on front
* Dimension
1984
13,88
- -
-3ab
= 858 K “Pa Plane
! /
I /
T
..lr
F W
o —
2 -
e =
& 7
o
.
! ’ -.q ""]H 070 o3 Winslow®
200
- E—
Rl
—_— =]
Environmental = Operating temperature -35 ~+60°C
Specifications = Storage temperature -55 ~ +85°C



Athermalized fixed focus

o Molded LWIR Lens FL 6.4 mm /1.3 (Model VN6.413)

Introduction * Precision molded LWIR lenses using chalcogenide glass
Highi-volume, cost effective manufacturing
Optimized for the 8-12 um wavelength range

* High performance LWIR lenses
FL 5.4 mm, 1.2 lens
Use of diffractive-aspheric lens
Liitralight, wide-angle, passively athermalized LWIR lens

= Applications and capabilities
Thermal imaging ard thermography

Optical Specifications - Focal length 641 mm
* Aperture-based f-number  £1.28
* Waveband 812 um
* Focus range 0.34 m toinfinity
* Transmittance > 95 % (AR coating)

> 90 % (DLC coating)

Field of view (FOV)

Pixel size | FOV (deg)
(um) | H V D
22.2 16.8 28
7.2 13 215
HZEC d or TOrT r 2 bold value
T0Or OUer Com| 2 2y Tor ma n -opt mal pert orm




R Optics

Mechanical = Weight 215g
Specifications = Sealing IPs7 / on front
* Dimension
o5
—% |

‘ = §
03

= T 1 5l =
i A
g I~

J I
0.25
52
6.46
Environmental = Dperating temperature -35 ~+60°C
Specifications = Storage temperature 55 ~+85°C

P20



ay In large volume infrared

Athermalized fived focus

0 Molded LWIR Lens FL 6.2 mm /1.0 (Model VN6.210)

Introduction * Precision molded LWIR lenses using chalcogenide glass
High-volume, cost effective manufacturing
Optimized for the 8-12 um wavelength range

* High performance LWIR lenses
FL 6.2 mm, £/1.0 lens
Use of diffractive-aspheric lens

! Liitralight, wide-angle, passively athermalized LWIR lens
= Suitable for use with gVGA and qqVGA detectors and smaller

* Applications and capabilities
Thermal imaging and thermaography
Automotive vision enhancement

Optical Specifications - Focal length 62mm
* Aperture-based f-number 1.0
* Maximum image circle 10 mm
= Waveband 8-~12um
* Focus range 041 m toinfinity
* Transmittance =95 % (AR coating)
=00 % (DLC coating)
* Field of view (FOV)
Pixel size FOV (deg)
(um) | H v D
75.0 54.6 95.5
7 625 A5 A0.5
e 1 ., 5 __ 3
7 5].4 15,7 65.4
5.0 5.5 45
te : Each lens is optimized fo fic det ector format represent ed t

This table shows values tor other compatible detector formats with non-optimal performance.




B Optics

Mechanical * Lens mount Threaded (M25 x P0.5)
Specifications - Weight 0g
* Sealing P57 / on front
* Dimension
2613
18,48
1317
817
FP& Plane
i
S i
: 3
k-3 u
[47]
-
0,70 €51 Window
=.
.00
10,31
17,96
Environmental = Operating temperature -35 ~ +60°C
Specifications = Storage temperature 55 ~+85°C

k22



e e - n laroe e infrared

Athermalized fived focus

0o Molded LWIR Lens FL 5.4 mm /1.1 (Model VN5.411)

Introduction * Precision molded LWIR lenses using chalcogenide glass
Highi-volume, cost effective manufacturing
Optimized for the 8-12 um wavelength range

* High performance LWIR lenses
' FL 5.4 mm, £/1.1 lens
. Use of diffractive-aspheric lens
. Liitralight, wide-angle, passively athermalized LWIR lens

= Applications and capabilities
Thermal imaging and thermography

Optical Specifications - Focal length 5.4 mm

Aperture-based f-number  £1.14

Waveband 8-12um

Focus range 0.2 mtoinfinity

Transmittance > 95 % (AR coating)
= 90 % (DLC coating)

Field of view (FOV)

Pixel size FOV (deg)

{(um) H
i e o

T35 | 300 ) o5 377 '
25 21 A 6.0 6.8

ote : Each lens is optimized for 2 specific det ector tormat represent ed by bold values.
This table shows values for other compatible detector tor mats with non -optimal performance

=t




Mechanical = Weight ~56g
Specifications * Sealing IP57 / on front
* Dimension
1611
11,44
st ~
MEFL 670 FPA Plare
1 Fi
(18 M ,X =B
i3 n
[ =} =
i 1 o
2 - =
~ 3
i i
L= M -
4,00
01.50 5] windaw)
4,58 SR
930
1590
10.40
&.10
- - FPa Flane
L MBFL 4po /
\\_ —r ,(
& 1V &
= [ =]
¥ x
gl — g
= 0
~ &
= x
e 3,60
610 0,30 (5 wirdow)
1°.60
Environmental = Operating temperature -35 ~+60°C
Specifications * Storage temperature -55 ~ 485 °C
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Athermalized fived focus

o Molded LWIR Lens FL 4.7 mm /1.0 (Model VN4.710)

Introduction * Precision molded LWIR lenses using chalcogenide glass
High-volume, cost effective manufacturing
Optimized for the 8-12 um wavelength range

* High performance LWIR lenses
FL 4.7 min, £71.0 lens
Use of diffractive-aspheric lens

Llitralight, wide-angle, passively athermalized LWIR lens

= Applications and capabilities
Thermal imaging and thermography

Optical Specifications - Focal length 47 mm
* Aperture-based f-number  £1.05mm
* Waveband 8~12um
* Focus range 0.24 m tainfinity
* Transmittance > 95 % (AR coating)
=90 % (DLC coating)
* Field of view (FOV)
Pixel size FOV (deg)
{um) H v D
50 36.4 65.2
23 524 3= 8.6
t 80 o ector forma bold va
This 1 Tor other ¢ gzl tear T opbmal pert il




e | -
I 5

Mechanical = Weight 2024g
Specifications = Sealing IP57 / on front
* Dimension
B P494
19.55
12.00
(MBF.LY 720
1
4
o
1
o
gl 8| ¥ %
- un i - - 1 o
1] rl =
= <
aj30 o
]
4.80 \ FPA plone
895 0.72 (Si wincow)
12,35
14,74
Environmental = QOperating temperature 35~ +60°C
Specifications = Storage temperature 55 ~+85°C

k28



afge woILEme iInfrares

Athermalized fived focus

0 Molded LWIR Lens FL 4.3 mm /1.4 (Model VN4.314)

Introduction * Precision molded LWIR lenses using chalcogenide glass
High-volume, cost effective manufacturing

Optimized for the 8-12 um wavelength range

= High performance LWIR lenses
FL 4.3 mm, £/1.4 lens
Use of diffractive-aspheric lans
Ultralight, wide-angle, passively athermalized LWIR lens

= Applications and capabilities
Thermal imaging and thermography

Optical Specifications - Focal length 43mm
* Aperture-based f-number 139
* Waveband 812 um

Focus range

0.1 mtoinfinity

* Transmittance > 95 % (AR coating)
> 90 % (DLC coating)
* Field of view (FOV)
Pixel size FOV (deg)
(um) H D
17 90 652 120
P 61.1 454 78
7 73 538 94,5
13 E:__l' (Yl F,_-l: :l:
25 303 Ba.7
17 26,7 A46
C Each lens is optimized. for g specitic det ector forr present ed
This table sho slues for other compatible detector non




T |
FICs

Mechanical = Lens mount Threaded (M12 x P0.5)
Specifications * Weight 23g
* Sealing P57 / on front
* Dimension
919
260 &.19
= /— FPA Plane
/ %
- iry
S L S
3 m -
3 i
F
] i
2,00 086 (5 window)
.60
Environmental = Operating temperature -35 ~+60°C
Specifications = Storage temperature 55 ~+85°C

28



1 large volume infrared

Athermalized fived focus

o Molded LWIR Lens FL 4.0 mm /1.2 (Model VN4.012)

Introduction * Precision molded LWIR lenses using chalcogenide glass
High-volume, cost effective manufacturing
Optimized for the 8-12 um wavelength range
* High performance LWIR lenses
FL 4.0 mm, £/1,18 lens
Use of diffractive-aspheric lens
Liitralight, wide-angle, passively athermalized LWIR lens

= Suitable for use with gVGA and gqVGA detectors and smaller

= Applications and capabilities
Thermal imaging and thermography
Automotive vision enhancement

Optical Specifications - Focal length 4Dmm
* Aperture-based f-number  £1.18
* Maximum image circle BHmm
= Waveband 8-~12um
* Focus range 0.1 v to infinity
* Transmittance =95 % (AR coating)
=00 % (DLC coating)
* Field of view (FOV)
Pixel size FOV (deqg)
(um) H V
68.7
427 70,1
det ector format represent ed by bold values.

tector tormats with non -cptima L‘.‘fJf-'.'"'fELf"'




R Optics

Mechanical = Lens mount Threaded (M25 x P0.5)
Specifications = Weight 28g

* Sealing P57 / on front

* Dimension

2354
17.04
12.34
564

/—FF'-{". FPlane

N

£32.00
Me3 000 5F
.00

10O C5i Window

5,708
10.40
1620

|

Environmental * Operating temperature -35 ~ +60°C
Specifications = Storage temperature 55 ~+85°C
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