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Company Profile

Optec is the world leading optical,
optoelectronic and optomechanical Italian
company. Founded in 1985, Optec works in the
field of process control and monitoring,
analysis and scanning of paper documents,
robotics, color analysis, on line and/or
automated inspections, imaging (medical and
scientific), X-ray equipment, analysis and aerial
reconnaissance and photographic processes.

Optec uses an experienced team of mechanical,
optical and electronic engineers, and a CAOD
(Computer Aided Optical Design) named
Horus, which was developed in-house, capable
of performing computing functions,
optimization,  simulation and  analysis
specifically dedicated to optical systems. With
significant experience accumulated by its
researchers over the years, Optec is able to
meet any of the optical and optoelectronic
industry requirements, combining research
and productivity at maximum levels. Optec is a
TUV certified ISO 9001 company.

Our customized development for many of
Industry sectors represents the engine of our
high standard solutions, and, for our
customers, the correct answer to each problem
that tumble in Optec’s action area.

Studies carried out inside Optec, are often
present in several technical publications, such
as the "Collana di Ottica e Fotonica", a
technical Italian publications that contains
different and interesting articles, and that
published the 8th volume (Winter School on
Optoelectronics and Photonics); Optec has
given a contribute with the 4th volume
“Element of Optical design”, written by our
professional engaging in private Industry and

research area. For index of all volumes you can
visit the SIOF publications page at
http://siof.ifac.cnr.it/pubblica.htm.

Optec is more than a manufacturer. It is a
service organization with a proven record of
successful performance. Optec is always driven
by its dedication to serving customer needs
and by its commitment to produce quality
products with high performance, with
particular reference to optical sector.

Optec’s standard and custom products are a
result of experience in imaging application.
Optec has a particular attention to research
field, which has conduct us to collaborate with
most of important Industry in Aerospace and
Imaging sector.
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System

To satisfy all the customer request and to
improve the performances, Optec can provide
the complete system to the customer taking
into account all the specification and
integration requirements.

Optec can integrate the proper developed
subsystem or can integrate parts coming from
the customer or available off-the-shelf.

devices, camera

Optics, illumination
electronics, motion controller and specific
software are the main important area of work
where Optec can optimize performances,
dimensions and cost. In few words we can
manage the “photons”....to handle “bits”.

Imaging system, laser application, spectral
analysis, integrated system and so on are the
main examples of what Optec can provide or
cooperate with the customer for high quality
result!

Optec uses the most important software that
operate in the optical, mechanical and
electronic fields and it is constantly investing in
research and development to provide a range
of new solutions in step with the times and
technologies.
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Swir Lenses

Opto-mechanical design of lenses requires the
integration of optical design with good > Size, shape and weight limitations
mechanical practices and system

considerations. » Special optical thin film coating needs

> Interfaces (optical, mechanical, electronic,
etc.)

» Operating environment (temperature,
pressure, humidity, vibration, etc.)

» Loads (static and dynamic)
» Center of gravity

» Material selection limitations

» Finish/color requirements

» Special marketing or identification
The correct approach to the design is a
comprehensive specification encompassing all
the important parameters for the specific

» Storage, packing and shipping 3
requirements

application. In the SWIR application a special attention has

been devoted to the following aspect :
The performance specification defines the v |ving asp

application and how the lens will operate, > Optical transmission: more than 85%
while the constraints must be detailed and
include the following: » Aperture (F/N): not less than F/N=4
» Performance requirements > Glass types: no toxics glasses
e F/N > Resolution: more than 20 lp/mm at
e Magnification 50% contrast
e Wavelength range
e Focal length » Antireflection: coating: R<1% over the
e Iris requirement wavelength range
e Focus requirement
e Distortion > Wavelength range: 0.9 +1.7 um and 1.7
e Resolution +2.3 um
e Vignetting
o  Working distance » Large spectrum: one large range from
e Object size 0.9+2.3 pm
e Sensor size
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Optecis a TUV certified ISO 9001 company

Fare clic per visualizzare una pagina alla volta

CERTIFICATO

Nr 50 100 7338

Si attesta che / This is to certify that

IL SISTEMA QUALITA DI
THE QUALITY SYSTEM OF

>
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OPTICAL & OPTOELECTRONIC SYSTEM

SEDE OPERATIVA: SEDE LEGALE:
VIA MANTEGNA 34 VIA SCAVINI 2/A
1-20015 PARABIAGO (MI) 1-28100 NOVARA (NO)

E CONFORME Al REQUISITI DELLA NORMA
HAS BEEN FOUND TO COMPLY WITH THE REQUIREMENTS OF

UNI EN ISO 9001:2000

Riferirsi al manuale della qualita per i dettagli delie esclusioni
al requisiti della norma 1SO 9001:2000
Refer to quality manual for detalls of exclusions
of requirements of the norm ISO 9001:2000
Questo certificato & valido per il seguente campo di applicazione
This certificate is valid for the following product or service range

Progettazione, fabbricazione ed assistenza tecnica di sistemi
ottici ed optoelettronici (Ea 19)

Design, manufacture and technical assistance of optical and
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@ optoelectronic systems (€A 19)
(V8]
2 Deta di emissione / Issue dale
2007-12-21
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= Per 'Organismo di Cestficazione
— For the Cortification Body
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Technical Naspormitie
“La va¥dita del pr @ a ghanza porm @ 12 mogi @ al nasame
fefo del sistorna di gesti fendale con cid trisnnals™

“The valickly of the presant cortificate depends on the annual surveilance every 12 months
and on the complate review of company’s management system after three-years *

ZERTIFIKAT

TOV Itatia » Gruppo TOV SUD « Viale Carducci 125, Pal. 23 « 20009 Sesto San Giovanni (MI) » Italis = www.tuv.it
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OB-SWIR 16

P/N
C1015 16 1,7 20,5 65,29 MTF > 30% @ 25 Ip/mm 14
OB-SWIR 25
P/N —M
C0808 1,4 20,5 MTF > 45% @ 25 Ip/mm 19
Cc0838 25 2,0 20,5 446 MTF > 45% @ 25 Ip/mm 26
C0413 40 20,5 446 MTF > 45% @ 40 Ip/mm 32
OB-SWIR 35
P/N Focal[mm] F/N Image [mm] FOV [deg] Resolution Pag 5
Cc0809 1,4 20,5 32,6 MTF > 45% @ 25 Ip/mm 36
C0839 35 2,0 20,5 32,6 MTF > 50% @ 25 Ip/mm 43
co0414 4.0 20,5 32,6 MTF > 45% @ 25 Ip/mm 49

OB-SWIR 35 Large Format

P/N Focal [ mm] F/N Image [mm] FOV [deg] Resolution pag

Cco0411 35 1,4 32,8 50,2 MTF > 15% @ 20 Ip/mm 53
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OB-SWIR 44

P/N Focal[mm] F/N Image [mm] FOV [deg] Resolution pag
c0417 44 1,4 20,5 26,2 MTF > 40% @ 25 Ip/mm 58
OB-SWIR 50
P/N Focal [ mm] | F/N @ Image [mm] FOV [deg] Resolution pag
Cc0810 1,4 20,5 23 MTF > 35% @ 40 Ip/mm 63
C0024 2,0 16 18 MTF > 40% @ 25 Ip/mm 70
50
C0840 2,0 20,5 23 MTF > 45% @ 35 Ip/mm 72
Cc0410 40 20,5 23 MTF > 40% @ 30 Ip/mm 79
OB-SWIR 75
P/N Focal [ mm] @ F/N  Image [mm] FOV [deg] Resolution pag
Cco0811 1,4 20,5 15,5 MTF > 25% @ 30 Ip/mm 83
Cc0841 75 2,0 20,5 15,5 MTF > 45% @ 25 Ip/mm 92
Cco0415 4,0 20,5 15,5 MTF > 50% @ 35 Ip/mm 99
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OB-SWIR 100

P/N
C0812 1,4 20,5 11,7 MTF > 40% @ 25 Ip/mm 103
C0842 100 2,0 20,5 11,7 MTF > 40% @ 25 Ip/mm 112
Cco0416 4.0 20,5 11,7 MTF > 50% @ 50 Ip/mm 119
OB-SWIR 200
P/N
C1116 200 2,4 20,5 5,87 MTF > 45% @ 25 Ip/mm 125
7
OB-SWIR 300

MTF > 60% @ 40 Ip/mm

OB-SWIR 500
P/N
C0615 500 7,0 20,5 2,35 MTF > 60% @25 lpimm | 142
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Special Swir

OB-SWIR 1000

MTF > 30% @ 30 Ip/mm

SWIR ZOOM
P/N
C0628 75-500 6,0 20,5 15,6-2,35 MTF > 40% @ 25 Ip/mm 155
C1319 24-141 4.5 16,4 18,85-3,35 MTF > 20% @ 50 Ip/mm 163 8

RL-SWIR1X-5,6
P/N

Cc0219 1x 5,6 16 N.A. Related to the coupled lens 166
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OB V-SWIR

V-SWIR
P/N

C1326 16 1,4 12,3 42 MTF > 45% @ 35 Ip/mm 172

C1038 16 4,0 12,3 42 MTF > 40% @ 35 Ip/mm 174

C0952 25 2,0 20,5 446 MTF > 45% @ 50 Ip/mm 177

C1602 100 2,0 16,6 9.43 Mtf > 40% @ 50lp/mm 180
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SWIR ACCESSORIES

P/N
SWIR -

C0435 Magpnifier Adapter LENS SWIR 2X Magnifier For all lenses 183
C0997_050_000 CZ’;‘;:E?S PEERED I Méégcrew toCanon | o alilenses | 185
C0998_040_000 Adapter from Nikc_)n to C-mount for 1 For all lenses

Filter 186
C0998_050_000 Adapter from Nikon to C-mount For all lenses
Adapter from Canon to C-mount for | N.A C0811, C0812,
C0999_040_000 | ¢_m¢ Adapter 1" x 2 mm Filter C0841 and C0842
C0999_041_000 Adapter from Canonto C-mountfor | . . jgnses
- - 1” x 2 mm Filter 187
N.A C0811, C0812,
C0999_050_000 Adapter from Canon FD to C-mount C0841 and C0842
C0999_051_000 Adapter from Canon FD to C-mount For all lenses
C0999_052_000 C-Mt Adapter = Adapter from Canon FD to C-mount For all lenses 191
Macro with macro
C0245_060_000 Optical Fiber Adapter to couple Canon FD with For all lenses
Adapter Optical Fiber
- Selector of specific filters and
C0999 070 _003 Filter Wheel s For all lenses
C0024.105
C0245.150
C0410.150
C0411.150
C0413.150
Cc0414.150 All the Filter Holders are specifically designed for each
C0415.150 specific lens. The P/N of the filter holder is composed of
: the first 5 digit who defines the specific lens where the
€0416.150 filter holder can be mounted. Price reported on this area
C0417.150 are representing the cost for the mechanical holder only:
C0808.150 price of the specific filter in the bottom part of this table
C0809.150
C0810.150
C0811.150
C0812.150
C0628.055
P/N to be Filter Low or High Pass Band Filter
defined

Pass Band Filter ( 30nm width at 50% )

#

1
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SWIR ACCESSORIES FOR MOTORIZED VERSION

P/N

Motion Controller 5V | Required for all motorized lenses except C0628
C1115.001.001 (USB) lenses 192
C1115.002.000 Motion Controller 5y = Reauired foral mOt()lgf]zg;enseS except C0628 | 19
C0628.020.000 Motion Controller Only for C0628 SWIR Zoom Lens 196
24Vcc

EL010043 Cable 0.6 m

EL010034 Cable 1.8 m

EL010035 Cable 3.0 m Required for all motorized lenses

EL010036 Cable 4.5 m

EL010032 Cable 7.5 m

| Cable for connection between Motion Controller and Lens |
C1115.153.000 Cable 1.0 m
C1115.150.000 Cable 1.8 m
C1115.151.000 Cable 3.0 m Required for all motolzrﬁzgslenses except C0628
C1115.152.000 Cable 4.5 m
C1115.154.000 Cable 7.5 m
C0615.180.000 Cable 1.8 m Required only for C0615 motorized lenses
SOFTWARE
P/N
SW010021 Swir Control Required for all motolréznesdelsenses except C0628
SW010020 Cam Zoom DMC Only for C0628 SWIR Zoom Lens

#

1
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LENS OB-SWIR16/1.7 — P/N C1015

General Description

This family of high resolution SWIR lenses
image from 0.9 — 2.3 um making them especially
well-suited for PCB inspection, special laser
applications, surveillance and alignment and
tracking. A high F/N and excellent transmission
characteristics allow superior imaging in these
wavelengths of interest.

Optical and mechanical parameters

Focal length 16 mm N. of elements 10
Image format (diagonal) 20.5 mm Dimensions Dia 64 X 65 mm
F.O.V. (diagonal) 65.29 degrees | | Weight 300 gr 11
Max aperture FIN=1.7 Options
Object format N.A.
Min working distance 2m Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max F/IN = 1.7 Other mount type Upon request
Min F/N =11 Customization Upon request
P/N wavelength range mount type note
C1015.001 900-1700 nm
C1015.005 1700-2300 nm C-Mount With iris diaphragm
C1015.010 900-2300 nm
C1015.002 900-1700 nm
C1015.006 1700-2300 nm C-Mount Without iris diaphragm
C1015.011 900-2300 nm

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and ﬁﬁlgi?ﬁglim WTS%E%P?EQM

Transmission from 900 to 1700 nm T

The calculated MTF values are displayed g ot r

below and are verified at the maximum T |

F/N and the best focus plane. The colored 5

Q

lines represent the F.O.V. starting from the 2

center (0%) to the corner (100%). e
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SWIR 16 mm /1,7 BFL 17.53 mm - PIN C1015
Wavelength: 900 - 1700 nm

Transmittance
p=z]
=]
=

900 1000 1100 1200 1300 1400 1500 1600 1700

Wavelength [nm]

Optical parameters for wavelength range 0.9 — 1.7 gm

Resolution MTF > 40%@25Ip/mm clase tranfcgtsirs];on ot > 95%
Distortion < 6% Antireflection Coating R<1%
Average axial U 0.027mm Vignetting <15%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and [ jﬁ??ﬁﬁm [ e T
Transmission from 1700 to 2300 nm |

The calculated MTF values are displayed |

Below and are verified at the maximum N T ::;i::\\ —
F/N and the best focus plane. The colored ; Nl T
lines represent the F.O.V. starting from the T ] R

center (0% NTPOGT (100%). A
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Optical parameters for wavelength range 1.7 — 2.3 um

Resolution MTF > 30%@25Ip/mm Y o, O > 68%
Distortion < 6% Antireflection Coating R<1%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and | Tﬁﬁ?@fjgi,@gm ﬁ%géf%?bfﬁiw

Transmission from 900 to 2300 nm S 1
The calculated MTF values are displayed o T \\\\\\ ]

< T AN —~

Below and are verified at the maximum [ \\\\\\ \\f
F/N and the best focus plane. The colored 2 T \\\\\*
lines represent the F.O.V. starting from the r ]
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Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 20%@15Ip/mm s e et > 68%
Distortion < 6% Antireflection Coating R<1%

Specification are subject to change without notice
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LENS OB-SWIR25/1.4 — P/N C0808

General Description

This family of high resolution SWIR lenses
image from 0.9 - 2.3 pm making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and
excellent transmission characteristics allow
superior imaging in these wavelengths of
interest.

Optical and mechanical parameters

Focal length 25 mm | | N. of elements 10 15
Image format (diagonal) 20.5 mm Dimensions Dia 80 x 95 mm
F.O.V. (diagonal) 44.6 degrees Weight 0.7 Kg
Max aperture FIN=1.4 Options
Object format N.A.
Min working distance 1000 mm Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max F/N = 1.4 Other mount type Upon request
Min F/N = 22 Customization Upon request
P/N wavelength range mount type note

C0808.001 Canon FD

C0808.002 900-1700 nm Nikon

C0808.003 M42 Screw

C0808.005 Canon FD

C0808.006 1700-2300 nm Nikon With iris diaphragm

C0808.007 M42 Screw

C0808.010 Canon FD

C0808.011 900-2300 nm Nikon

C0808.012 M42 Screw

Specification are subject to change without notice
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P/N wavelength range mount type note
C0808.071 Canon FD
C0808.072 900-1700 nm Nikon
C0808.073 M42 Screw
C0808.081 Canon FD
C0808.082 1700-2300 nm Nikon With motorized iris
C0808.083 M42 Screw
C0808.091 Canon FD
C0808.092 900-2300 nm Nikon
C0808.093 M42 Screw
C0808.074 Canon FD
C0808.075 900-1700 nm Nikon
C0808.076 M42 Screw
C0808.084 Canon FD
C0808.085 1700-2300 nm Nikon With motorized focus
C0808.086 M42 Screw
C0808.094 Canon FD
C0808.095 900-2300 nm Nikon
C0808.096 M42 Screw
C0808.077 Canon FD
C0808.078 900-1700 nm Nikon
C0808.079 M42 Screw
COB0 B e HE With motorized iris and
C0808.088 1700-2300 nm Nikon focus 16
C0808.089 M42 Screw
C0808.097 Canon FD
C0808.098 900-2300 nm Nikon
C0808.099 M42 Screw

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and . mgggmggﬂ WT??SSE e
Transmission from 900 to 1700 nm : - ‘ : ‘, , I
The calculated MTF values are displayed 7

below and are verified at the maximum : )
F/N and the best focus plane. The colored :
lines represent the F.O.V. starting from the T - ]
center (0%) to the corner (100%). j@ ém - : Zwé

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

TUE AUG 5 2008
DATA FOR ©.90B0 TO 1.7000 wum,
SURFACE: IMAGE

HORUS-G2-SUNI . L29 . ZMX
CONFIGURATION 1 OF |

FIELD CURVATURE DISTORTION
sar ;% T by
\

< g |

| %

\\TR
\
\\
\\

SWIR 25 mm f1,4 BFL 42 mm - P/N C0808
Wavelength: 900 -1700 nm

Transmittance
[==)
2
=

\ 17
\ 75%
rrrrrrrrrrrrrrrrrrrri L N O N O A B B | 70%
-0.20 0.00 0.20 -5.00 0.0D 5.00
MILLIMETERS PERCENT 65%
FIELD CURVATURE / DISTORTION 60%
TUE AUG S 2008 900 1000 1100 1200 1300 1400 1500 1800 1700
MAXIMUM FIELOD IS 1@.250 MILLIMETERS
WAVELENGTHS: ~ 0. 900 I.{oo 1300 1.7 Wavelength [nm]
S-G2-SUNI.L29.ZMX
CONFIGURATION 1 OF 1
Optical parameters for wavelength range 0.9 — 1.7 um
R . o Glass Transmission without o
esolution MTF > 45%@25Ip/mm coating > 95%
Distortion < 3.5% Antireflection Coating R<1%
Average axial chromatic . .
aberration <0.0278 mm Vignetting 0%

Specification are subject to change without notice

A

=
] Je'pic e

OPTICAL & OPTOELECTRONIC SYSTEMS



1 January 2014 Rev 001

MTE, Field Curvature, Distortion and . ﬁﬁg@?% ﬁé‘w "
Transmission from 1700 to 2300 nm . I T
The calculated MTF values are displayed Z I

Below and are verified at the maximum N

F/N and the best focus plane. The colored Z i 1
lines represent the F.O.V. starting from the ; : :
center (0%) to the corner (100%). o SPATTAL FREQUENCY TN ‘QSYBCLES PER MILLTMETER e

POLYCHROMATIC DIFFRACTION MTF

TUE AUG 5 2008
DATA FOR 1.7000 TO 2.3000 Wm,
SURFACE: IMAGE

HORUS-G2-SUNI . 29, 1700-2300 ., ZMX
CONFIGURATICON 1 OF 1

FIELD CURVATURE DISTORTION
S STy oy SWIR 25 mm f/1,4 BFL 42 mm - P/N C0808
| E | Wavelength: 1700 - 2300 nm
|
100%
95%
- —_+ " \
\ 90%
4 £ -\\“\‘-‘
85%
i \ g 18
\ g a0%
i T E 75%
i i @
| ' & 70%
. 14 =
“ 65%
P S ama s N SRamanar 6%
MILLIMETERS PERCENT 55%
FIELD CURVATURE / DISTORTIGON 50%
TUE AUG 5 2008 1700 1800 1900 2000 2100 2200 2300
MAXIMUM FIELD IS 10,250 MILLIMETERS
WAVELENGTHS: 1,700 1,500 2.100 T Wavelength [nm]
HORUS-G2-SUNI . 129, 1708-2300 . ZMX
CONFIGURATION 1 OF 1

Optical parameters for wavelength range 1.7 — 2.3 um

Resolution MTF > 35%@15Ip/mm Glass Tra';fjgt‘fns;‘)” without > 68%
Distortion < 3.5% Antireflection Coating R<1%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 900 to 2300 nm

The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

o

TS DIFF. LIMIT
TS 0.@@ DEG

1 January 2014 Rev 001

TS 15,38 DEG

“TS 7.69 DEG
!

“TS 23.08 DEG
T

0.00

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

MON TUL 27 2009
DATA FOR B.9000 TO 2.3DDD um,
SURFACE: IMAGE

HORUS-G2-SUNI . L29 900-2300  ZMX
CONFIGURATION 1 OF 1

FIELD CURVATURE
SWM%QC I
" |
|

DISTORTION
+Y

SWIR 25 mm f/1,4 BFL 42 mm - P/N C0808

Wavelength: 900 - 2300 nm

100%
1 9% |
1 90%
1 o 8%
1 é 80% 19
T 75% —
L 0
& 70%
T T esu
o e s 0%
MILLIMETERS PERCENT 55%
FIELD CURVATURE / DISTORTION 50%
mg%%h E;Efgm% 23 @76 DEGREES 900 1100 1300 1500 1700 1900 2100 2300
WELEGTS: 0.9 o [ 1,700 2.108 Wavelength [nm]
e E— I HORUS-G2-SUNI. L29 98@-2300. ZMX
CONFIGURATION 1 OF 1
Optical parameters for wavelength range 0.9 — 2.3 um
. Glass Transmission without
Resolution MTF > 25%@15lp/mm Sonting > 68%
Distortion < 3.5% Antireflection Coating R<1%

Specification are subject to change without notice
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Electrical data & Interfaces

IRIS FUNCTION

Motor model Faulhaber 1516TO09SR
Motor nominal voltage 9VDC
Motor maximum power 0.54 W
Current limit 0.19 A
Feedback 10 kOhm multi-turn potentiometer
Potentiometer model Spectrol 533-10K +5%
Gearhead reduction ratio 592:1

FOCUS FUNCTION
Motor model Faulhaber 1516TO09SR
Motor nominal voltage 9VDC
Motor maximum power 0.54 W
Current limit 0.19 A
Feedback 10 kOhm multi-turn potentiometer
Potentiometer model Spectrol 533-10K +5%
Gearhead reduction ratio 592:1

Hirose HR10A-10P-12P connector Pin list

20

PIN MOTORIZED IRIS MOTORIZED FOCUS MOTORIZED IRIS & FOCUS

1 Vece Vce Vcce

2  Gnd Gnd Gnd

3 NA Analog Focus position Analog Focus position
4 Analog Iris position NA Analog Iris position

5  Identification resistor #1 Identification resistor #1 Identification resistor #1
6  Identification resistor #2 Identification resistor #2 Identification resistor #2
7 NA Focus Motor + Focus Motor +

8 NA Focus Motor — Focus Motor —

9  Iris Motor + NA Iris Motor +

10  Iris Motor — NA Iris Motor —

Every shipped motorized lens will be provided with potentiometers values of end
positions for both focus and iris motor

Specification are subject to change without notice
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LENS OB-SWIR25/2 — P/N C0838

General Description

This family of high resolution SWIR lenses image
from 0.9 — 2.3 um making them especially well-
suited for PCB inspection, special laser
applications, surveillance and alignment and
tracking. A high F/N and excellent transmission
characteristics allow superior imaging in these
wavelengths of interest.

Optical and mechanical parameters

Focal length 25 mm N. of elements 10
Image format (diagonal) 20.5 mm Dimensions Dia 80 x 95 mm
F.O.V. (diagonal) 44.6 degrees Weight 0.7 Kg
Max aperture FIN=2 Options
Object format N.A.
Min working distance 1000 mm Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max F/N = 2 Other mount type Upon request
Min F/N = 22 Customization Upon request
P/N wavelength range mount type note

C0838.001 Canon FD

C0838.002 900-1700 nm Nikon

C0838.003 M42 Screw

C0838.005 Canon FD

C0838.006 1700-2300 nm Nikon With iris diaphragm

C0838.007 M42 Screw

C0838.010 Canon FD

C0838.011 900-2300 nm Nikon

C0838.012 M42 Screw

Specification are subject to change without notice
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P/N wavelength range mount type note
C0838.071 Canon FD
C0838.072 900-1700 nm Nikon
C0838.073 M42 Screw
C0838.081 Canon FD
C0838.082 1700-2300 nm Nikon With motorized iris
C0838.083 M42 Screw
C0838.091 Canon FD
C0838.092 900-2300 nm Nikon
C0838.093 M42 Screw
C0838.074 Canon FD
C0838.075 900-1700 nm Nikon
C0838.076 M42 Screw
C0838.084 Canon FD
C0838.085 1700-2300 nm Nikon With motorized focus
C0838.086 M42 Screw
C0838.094 Canon FD
C0838.095 900-2300 nm Nikon
C0838.096 M42 Screw
C0838.077 Canon FD
C0838.078 900-1700 nm Nikon
C0838.079 M42 Screw
0830 e HE With motorized iris and
C0838.088 1700-2300 nm Nikon focus 29
C0838.089 M42 Screw
C0838.097 Canon FD
C0838.098 900-2300 nm Nikon
C0838.099 M42 Screw

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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MTEF, Field Curvature, Distortion and TR, 8 Em
Transmission from 900 to 1700 nm 12 i

The calculated MTF values are displayed :

below and are verified at the maximum j I ]
F/N and the best focus plane. The colored 2 I |
lines represent the F.O.V. starting from the ; | _ ]

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

center (0%) to the corner (100%).

POLYCHROMATIC OIFFRACTION MTF

MON SEP B 200
DATA FOR @. 9@@@ TO |.7000 pm.
SURFACE: IMAGE

HORUS-CBB38.G2-SUNI . L29.F2, ZMX
CONFIGURATION 1 OF

FIELD CURVATURE DISTORTION

SSTT S, T oy SWIR 25 mm f/2 BFL 42 mm - P/N C0838

( (/ “\ T Wavelength: 900 - 1700 nm

LA
100%
95% ——
90%

Transmittance
j==}
(=}
=

75% 23
70%
A e e e
. . -5.00 2.00 5.00 65%
MILLIMETERS PERCENT
FIELD CURVATURE / DISTORTION 60%
nON Sep 9 2008 o 900 1000 1100 1200 1300 1400 1500 1600 1700
AXIMUM FIELD IS 1@.250 ILLI ETERS
WAVELENGTHS: 1,300 1,708 | 140 Wavelength [nm]
——HORUS-CE838 . G2-SUNT . L29.F2. ZMX
CONFIGURATION 1 OF

Optical parameters for wavelength range 0.9 — 1.7 um

Resolution MTF > 45%@25Ip/mm Class Tranem se on wilhout > 95%
Distortion <3.5% Antireflection Coating R<1%
Average axial S <0.0278 mm Vignetting 0%

Specification are subject to change without notice
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TS 01FF, LT TS
MTF, Field Curvature, Distortion and 1‘2 Hﬁ?%%g”‘w TMMM\
Transmission from 1700 to 2300 nm i I 4 ]
The calculated MTF values are displayed Z I > 1
Below and are verified at the maximum A \
F/N and the best focus plane. The colored z i |
lines represent the F.O.V. starting from the . @ § . . @é

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

center (0%) to the corner (100%).

POLYCHROMATIC DIFFRACTION MTF

MON AUG 31 2009
DATA FOR 1.7000 TO 2.3000 um,
SURFACE: IMAGE

HORUS-COB38 , G2-SUNT L 29 F2. 1700-2300, ZHX
CONFICURATION | OF I

FIELD CURVATURE DISTORTION
SISV R SWIR 25 mm f/2 BFL 42 mm - P/N C0838
Z 1 Wavelength: 1700 - 2300 nm
T 100%
T 95%
i 90% [ —
< 85% —~
\T 3 80%
\ c
'\:f g 75% \ 24
i € 70% N
| 7]
+ g 65%
-0.50 .00 .50 -5.00 .00 5. 00
MILLIMETERS PERCENT 55%
FIELD CURVATURE / DISTORTION 50%
1700 1800 1900 2000 2100 2200 2300
MON AUG 31 2089
— — : | HORUS-CT838,C2-SUNT, L2972, L700-200. K Wavelength [nm]
CONFIGURATION 1 OF 1

Optical parameters for wavelength range 1.7 — 2.3 um

Resolution MTF > 35%@20Ip/mm Glass Tranm se on wilhout > 68%
Distortion <2.5% Antireflection Coating R<1%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and TS BT T WTS‘?%‘QQ
Transmission from 900 to 2300 nm : L

The calculated MTF values are displayed Z : _

Below and are verified at the maximum 2| \
F/N and the best focus plane. The colored ; i —_

lines represent the F.O.V. starting from the y

center (0%) to the corner (100%). .20 16.00 20,00

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

MON AUG 31 2809
DATA FOR ©.9000 TO 2.3000 Ko,
SURFACE: IMRGE

HORUS-C@838 .62-SUNT.L.29.F2 9A6-2300. MK
CONFIGURATION | OF 1

FIELD CURVATURE DISTORTION
$VIE>+LST by
Tl T SWIR 25 mm f/2 BFL 42 mm - P/N C0838
|/
WL i Wavelength: 900 - 2300 nm
\ 1 95% i
0 | 90%
AR | . 85%
\ S 80% — 25
\ £ 75% —
T T g 70%
1 | €L =
i 5 65%
\\\\\\\\\\\\\\‘\\\\\\ rrrrrrrrrrrrr 111111711 h
-b.50 0.0 ©.50 -5.00 0.0 5.00 60%
MILLIMETERS PERCENT 55%
FIELD CURVATURE / DISTORTION 50%
vow nug g zeoy 900 1100 1300 1500 1700 1900 2100 2300
WAVELENGTHS: 1,300 1,700 ﬂ‘gﬂﬂ‘ 1.100 2.100
— — — FORUS-C0B38. G2-SUNT, 29, 2 9002308, K Wavelength [nm]
CONFIGURATION 1 OF |

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 30%@20Ip/mm N Tragi’;‘t‘;jf” without > 68%
Distortion <3.5% Antireflection Coating R<1%

Specification are subject to change without notice
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Electrical data & Interfaces

IRIS FUNCTION

Motor model Faulhaber 1516TO09SR
Motor nominal voltage 9VDC
Motor maximum power 0.54 W
Current limit 0.19 A
Feedback 10 kOhm multi-turn potentiometer
Potentiometer model Spectrol 533-10K +5%
Gearhead reduction ratio 592:1

FOCUS FUNCTION
Motor model Faulhaber 1516TO09SR
Motor nominal voltage 9VDC
Motor maximum power 0.54 W
Current limit 0.19 A
Feedback 10 kOhm multi-turn potentiometer
Potentiometer model Spectrol 533-10K +5%
Gearhead reduction ratio 592:1

Hirose HR10A-10P-12P connector Pin list

26

PIN MOTORIZED IRIS MOTORIZED FOCUS MOTORIZED IRIS & FOCUS

1 Vece Vce Vcce

2  Gnd Gnd Gnd

3 NA Analog Focus position Analog Focus position
4 Analog Iris position NA Analog Iris position

5  Identification resistor #1 Identification resistor #1 Identification resistor #1
6  Identification resistor #2 Identification resistor #2 Identification resistor #2
7 NA Focus Motor + Focus Motor +

8 NA Focus Motor — Focus Motor —

9  Iris Motor + NA Iris Motor +

10  Iris Motor — NA Iris Motor —

Every shipped motorized lens will be provided with potentiometers values of end
positions for both focus and iris motor

Specification are subject to change without notice
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LENS OB-SWIR25/4 — P/N C0413

General Description

This family of high resolution SWIR lenses image from
0.9 — 2.3 um making them especially well-suited for
PCB inspection, special laser applications, surveillance
and alignment and tracking. A high F/N and excellent
transmission characteristics allow superior imaging in
these wavelengths of interest.

Optical and mechanical parameters

Focal length 25 mm N. of elements 5

Image format (diagonal) 20.5 mm Dimensions Dia 60 x 50 mm

F.O.V. (diagonal) 44.6 degrees Weight 0.6 Kg 26

Max aperture FIN=4 Options

Object format N.A.

Min working distance 750 mm Motorized focus Upon request

Zoom value N.A. Motorized iris Upon request

Focus Manual Motorized zoom N.A.

Iris Optional / If iris Other mount type Upon request

Min F/N = 16 Customization Upon request
P/N wavelength range mount type note

C0413.004 900-1700 nm C-Mount Without iris diaphragm
C0413.008 1700-2300 nm C-Mount Without iris diaphragm
C0413.013 900-2300 nm C-Mount Without iris diaphragm

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

TS DIFF LIMIT TS 5‘?Z MM
I

Transmission from 900 to 1700 nm '
The calculated MTF values are displayed |
below and are verified at the maximum

F/N and the best focus plane. The colored

MODULUS OF THE OTF

lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

L L L L L L L L
.00 20 .00 42.00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF
[

FIELD CURVATURE DISTORTION
@T s oy SWIR 25 mm fl4 BFL 17,5 mm - PIN C0413
Wavelength: 900 -1700 nm
105%
100%
95%
g
§ 90%
£
g g5
E
" a0
MILLIMETEES ‘ PEECENT 75%
FIELD CURVATURE / DISTORTION 70% 27
MON AuG 31 2209 90 1000 1100 1200 1300 1400 1500 1600 1700
MA UM FIELD IS 10,258 MILLIMETEES
WRUELENGTHS 0.500 {.foo 1.3 1,700 Wavelength [nm]
—HBRUS-D92-SUNI . L13 . ZMX
CONFIGURATION | OF 12
Optical parameters for wavelength range 0.9 — 1.7 um
. o Glass Transmission without o
Resolution MTF > 45%@40lp/mm bonting > 98%
Distortion < 5% Antireflection Coating R<1%
Average axial chromatic . . o
aberration <0.0439 mm Vignetting <17%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and T e T HIMM "

Transmission from 1700 to 2300 nm

The calculated MTF values are displayed
Below and are verified at the maximum

F/N and the best focus plane. The colored

® — N W £ 0 0 N O 0 O

lines represent the F.O.V. starting from the

L L L L L L L
0.00 10.00 20.00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

center (0%) to the corner (1 OO%) POLYCHROMATIC DIFFRACTION MTF

WED AUG &6 20188
DATA FOR 1.7000@ TO 2.3000 wm,
SURFACE: IMAGE

HORUS-D92-SUNI. L 13 17@0-2300.ZMX
CONFIGURATION 1 OF 1

FIELD CURVATURE DISTORTION
TTRE S o SWIR 25 mm fi4 BFL 17,5 mm - PIN CO413
;1\ : Wavelength: 1700 - 2300 nim
V,H 4
| 100% ——— :
1KY T 95% E—— =
il T - | —]
I »
B \ T 85% \\ {
L) 1 g N |
I \ £ so% ! —
1 \l \T £ 7o% B
I § £ 7o
Al L = .
-1.00 2.00 .00 -5.00 2.00 5.00 60%
MILLIMETERS PERCENT S50
FIELD CURVATURE / DISTORTION
0%
ﬂgglgﬁa EIEE%BIS 10.250 MQIELIMETERS 1700 1800 1500 2000 2100 2200 2300
WAVELENETRS: 1700 S e | HORUS-B92-SUNI.L13_1780-2300, ZNX Wavelength [nm]
CONFIGURATION 1 OF 1
Optical parameters for wavelength range 1.7 — 2.3 um
. o Glass Transmission without 0
Resolution MTF > 30%@20lp/mm coating >75%
Distortion <5% Antireflection Coating R<1%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and W@@% HIMM "
1.2 |
Transmission from 900 to 2300 nm ol I ——
: T R N 7
The calculated MTF values are displayed ol T
Below and are verified at the maximum L
3L B
F/N and the best focus plane. The colored 2L
L B
lines represent the F.O.V. starting from the e T T T wmwm . mm
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER
Center (0%) to the Corner (100%) POLYCHROMATIC DIFFRACTION MTF

MON AUG 31 2009
DATA FOR ©.908B TO 2.3000 pm,
SURFARCE: IMAGE

HORUS-D92-SUNI.L13. 900-2300.ZMX
CONFIGURATION | OF 12

DISTORTION
by SWIR 25 mm fi4 BFL 17.5 mm - PIN C0413
Wavelength: 900 - 2300 nm
T 100% L. S R S, S— T
€ a0ng
@«
8
T 5
1 £ 80%
@
L g _
= T0%
“““““““““““ 60%
1.00 . 1.00 5. 00 2.00 5. 00
MILLIMETERS PERCENT
FIELD CURVATURE / DISTORTION 30%

S00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1800 2000 2100 2200 2300 29
MON_ARUG 31 2003
MAXIMUM FIELD IS 117@7‘258 MIL\TIEE’\ETERS Wavalength [nm]
300 N 2.100

VAVELENGTHS: 8,900 2
— HORUS-D92-SUNT. L 13, 96@-2304. ZMX
CONFIGURATION 1 DF 12

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 35%@20Ip/mm Glass Tragf)’;‘t‘;s;" without > 75%
Distortion <5% Antireflection Coating R<1%

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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LENS OB-SWIR35/1.4 — P/N C0809

General Description

This family of high resolution SWIR lenses
image from 0.9 2.3 um making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and excellent
transmission characteristics allow superior
imaging in these wavelengths of interest.

Optical and mechanical parameters

Focal length 35 mm N. of elements 9
Image format (diagonal) 20.5 mm Dimensions Dia 107 x 123 mm 30
F.O.V. (diagonal) 32.6 degrees Weight 1.64 Kg
Max aperture FIN=1.4 Options
Object format N.A.
Min working distance 2000 mm Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max FIN=1.4 Other mount type Upon request
Min F/N =8 Customization Upon request
P/N wavelength range mount type note
C0809.001 Canon FD
C0809.002 900-1700 nm Nikon
C0809.003 M42 Screw
C0809.005 Canon FD
C0809.006 1700-2300 nm Nikon With iris diaphragm
C0809.007 M42 Screw
C0809.010 Canon FD
C0809.011 900-2300 nm Nikon
C0809.012 M42 Screw

Specification are subject to change without notice
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OB — SWIR 35
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P/N wavelength range mount type note
C0809.071 Canon FD
C0809.072 900-1700 nm Nikon
C0809.073 M42 Screw
C0809.081 Canon FD
C0809.082 1700-2300 nm Nikon With motorized iris
C0809.083 M42 Screw
C0809.091 Canon FD
C0809.092 900-2300 nm Nikon
C0809.093 M42 Screw
C0809.074 Canon FD
C0809.075 900-1700 nm Nikon
C0809.076 M42 Screw
C0809.084 Canon FD
C0809.085 1700-2300 nm Nikon With motorized focus
C0809.086 M42 Screw
C0809.094 Canon FD
C0809.095 900-2300 nm Nikon
C0809.096 M42 Screw
C0809.077 Canon FD
C0809.078 900-1700 nm Nikon
C0809.079 M42 Screw
C0809.087 Canon FD . . .
C0809.088 1700-2300 nm Nikon s mOt]?”Zed nsand |
C0809.089 M42 Screw ocus
C0809.097 Canon FD
C0809.098 900-2300 nm Nikon
C0809.099 M42 Screw

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 900 to 1700 nm
The calculated MTF values are displayed
below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

1 January 2014 Rev 001

TS 0.00 MM

TS DIFF, LIMIT TS
Hrs‘z‘sm MM H

I I
12.50 25 .00

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

WED RUG 6 2008
DATA FOR ©.9000 TO 1.7000 wm,
SURFRCE: IMAGE

HORUS- HI1-SUNI.L26.7ZMX
CONFIGURATION 1 OF 1

FIELD CURVATURE
s $§TD T

DISTORTION

+Y

I e e e
0.00 0.20 -5.00
MILLIMETERS

T T T T T T T T
0.00
PERCENT

o
b
=2

80%

Transmittance

65%

FIELD CURVATURE / DISTORTION

60%

WED AUG & 20088
MAXIMUM FIELD IS 10,250 MILLIMETERS
WAVELENGTHS: 8,900 1,300 1.70m

HERUS- HI1-SUNI . L26.7ZMX
CONFICURATION 1 OF 1

SWIR 35 mm /1,4 BFL 42 mm - PIN C0803

Wavelength: 200 - 1700 nm

100%

95% I I 1 X - . —
0%

__,
]
==

_..
=
==

400 1000 1100 1200 1300 1400 1500 1600 1700
Wavelength [nm]

Optical parameters for wavelength range 0.9 — 1.7 um

Glass Transmission without

Resolution MTF > 45%@25Ip/mm coating > 95%
Distortion <3.5% Antireflection Coating R<1%
e et <0.0278 mm Vignetting 0%

Specification are subject to change without notice
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OB - SWIR 35

MTF, Field Curvature, Distortion and

Transmission from 1700 to 2300 nm
The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

1 January 2014 Rev 001
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DRATA FOR 1.7000 TO 2.3000 pm,
SURFACE: IMAGE
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SWIR 35 mm /1,4 BFL 42 mm - PIN C0809

Wavelength: 1700 - 2300 nm
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— HORUS-—HI-SUNI.L26. 1700-2300. ZMX
CONFIGURATION 1 OF 1
Optical parameters for wavelength range 1.7 — 2.3 um
: o Glass Transmission without o
Resolution MTF > 35%@15Ip/mm coating > 68%
Distortion < 3.5% Antireflection Coating R<1%

Specification are subject to change without notice
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— HORUS- HI-SUNI.L26.900-2300 . ZMX
CONFIGURATION 1 OF t

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 25%@15lp/mm Glass Tra';ir:ti;i"“ without > 68%
Distortion < 3.5% Antireflection Coating R<1%

Specification are subject to change without notice
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OB — SWIR 35

Electrical data & Interfaces

1 January 2014 Rev 001

IRIS FUNCTION
Motor model Faulhaber 1516T009SR
Motor nominal voltage 9 VDC
Motor maximum power 0.54 W
Current limit 0.19 A

Feedback
Potentiometer model
Gearhead reduction ratio

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%

592:1

FOCUS FUNCTION

Motor model Faulhaber 1516T009SR
Motor nominal voltage 9 VDC
Motor maximum power 0.54 W
Current limit 0.19 A

Feedback
Potentiometer model
Gearhead reduction ratio

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%

592:1

Hirose HR10A-10P-12P connector Pin list

35
200
QD OO
D@
PIN MOTORIZED IRIS MOTORIZED FOCUS MOTORIZED IRIS & FOCUS

1 Vce Vce Vce
2  Gnd Gnd Gnd
3 NA Analog Focus position Analog Focus position
4 Analog Iris position NA Analog Iris position
5 Identification resistor #1 Identification resistor #1 Identification resistor #1
6  Identification resistor #2 Identification resistor #2 Identification resistor #2
7 NA Focus Motor + Focus Motor +
8§ NA Focus Motor — Focus Motor —
9  Iris Motor + NA Iris Motor +
10  Iris Motor — NA Iris Motor —

Every shipped motorized lens will be provided with potentiometers values of end
positions for both focus and iris motor

Specification are subject to change without notice
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OB — SWIR 35

1 January 2014 Rev 001

LENS OB-SWIR35/2 — P/N C0839

General Description

This family of high resolution SWIR lenses image
from 0.9 — 2.3 um making them especially well-
suited for PCB inspection, special laser
applications, surveillance and alignment and
tracking. A high F/N and excellent transmission
characteristics allow superior imaging in these

wavelengths of interest.

Optical and mechanical parameters

Focal length 35 mm N. of elements 9
Image format (diagonal) 20.5 mm Dimensions Dia 107 x 123 mm
F.O.V. (diagonal) 32.6 degrees Weight N.A
Max aperture FIN=2 Options
Object format N.A.
Min working distance 2000 mm Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max F/N = 2 Other mount type Upon request
Min F/N = N.A Customization Upon request
P/N wavelength range mount type note
C0839.001 Canon FD
C0839.002 900-1700 nm Nikon
C0839.003 M42 Screw
C0839.005 Canon FD
C0839.006 1700-2300 nm Nikon With iris diaphragm
C0839.007 M42 Screw
C0839.010 Canon FD
C0839.011 900-2300 nm Nikon
C0839.012 M42 Screw

Specification are subject to change without notice
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OB — SWIR 35

P/N wavelength range mount type note
C0839.071 Canon FD
C0839.072 900-1700 nm Nikon
C0839.073 M42 Screw
C0839.081 Canon FD
C0839.082 1700-2300 nm Nikon With motorized iris
C0839.083 M42 Screw
C0839.091 Canon FD
C0839.092 900-2300 nm Nikon
C0839.093 M42 Screw
C0839.074 Canon FD
C0839.075 900-1700 nm Nikon
C0839.076 M42 Screw
C0839.084 Canon FD
C0839.085 1700-2300 nm Nikon With motorized focus
C0839.086 M42 Screw
C0839.094 Canon FD
C0839.095 900-2300 nm Nikon
C0839.096 M42 Screw
C0839.077 Canon FD
C0839.078 900-1700 nm Nikon
C0839.079 M42 Screw
08398 e HE With motorized iris and
C0839.088 1700-2300 nm Nikon focus 37
C0839.089 M42 Screw
C0839.097 Canon FD
C0839.098 900-2300 nm Nikon
C0839.099 M42 Screw

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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OB — SWIR 35

1 January 2014 Rev 001

MTF, Field Curvature, Distortion and WTEIEMHH W”W "

Transmission from 900 to 1700 nm

The calculated MTF values are displayed
below and are verified at the maximum
F/N and the best focus plane. The colored

lines represent the F.O.V. starting from the

S - N W = 0 & N © 0 8

I I I I I I I I I
.00 12.50 25.00

Center (0%) to the Corner (100%)- SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

MON SEP 8 2008
DATA FOR ©.9000 TO 1.7000 pm,
SURFACE: IMAGE

HORUS- H1-SUNT.L26.F2ZMX. ZMX
CONFIGURATION 1 OF 1

FIELD CURVATURE DISTORTION |

STE,TS T 'y SWIR 35 mm /2 BFL 42 mm - PIN C0839

\\ A \ T Wavelength: 900 - 1700 nm

W I
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75% 1
1 1 T0%
oz MILL?ME?ERS o2 e PEECEET 500 5% 38
FIELD CURVATURE / DISTORTION £0% -
900 1000 1100 1200 1300 1400 1500 1600 1700

MON_SEP 8_2008
MAXIMUM FIELD IS 1@.250 MILLIMETERS
. 300

WAVELENGTHS:  0.900 1 Wavelenath [nm]

1.7qn
THORUS- H1-SUNI.L26.F2ZMX. ZMX
CONFIGURATION 1 OF |

Optical parameters for wavelength range 0.9 — 1.7 um

Resolution MTF >50%@25Ip/mm Glass Tra';f;‘t‘ijfg‘f” without > 95%
Distortion <2.5% Antireflection Coating R<1%
Average axial RS <0.0285 mm Vignetting 0%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 1700 to 2300 nm
The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

8§ - N W £ oo N ©® w8

1 January 2014 Rev 001

TS _DIFF, LIMIT
TS 0.00 M
““TS 2.50 MM

L L L L
.o 12.508

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

MON SEP 8 2008
DATA FOR 1.700@ TO 2.3000 um,
SURFACE: IMAGE

HORUS- HI-SUNI.L26.F2- 1780-2300. ZMX
CONFTCURATTION 1 OF

FIELD CURVATURE DISTORTION g
SEF T iy SWIR 35 mm fi2 BFL 42 mm - PIN C0839
T Wavelength: 1700 - 2300 nm
1 100% , | |
1 850 —— - : | |
T 0% 1 | |
[ 850 = 5
T £ sow |
L £ | ™%
| z 5% P
i I £ 7o | | 39
A 4 F s ! l {
“os0 | 0.00 ©.50 -5.00 g.06 | 5.0 60%
MILLIMETERS PERCENT . | |
FIELD CURVATURE / DISTORTION s | |
0%
mg%iﬁﬁ EI%E%BIS 18,250 MILLIMETERS 1700 1800 1900 2000 2100 2200 2300
WAVELENGTHS: 1,780 2,100
HI-SUNI.L26.F2- 1700-2300. ZMX Wavelength [nm]
CONFIGURATION | OF i
Optical parameters for wavelength range 1.7 — 2.3 um
. o Glass Transmission without o
Resolution MTF > 30%@25Ip/mm coating > 68%
Distortion < 3.5% Antireflection Coating R<1%

Specification are subject to change without notice
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OB — SWIR 35

MTF, Field Curvature, Distortion and

Transmission from 900 to 2300 nm

The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

1 January 2014 Rev 001
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SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

MON AUG 31 2009
DATA FOR ©.9000 TO 2.3000 Hm,
SURFACE: IMAGE

HORUS- HI-SUNI.L 26 .F2. 900-230 . ZMX
CONFIGURATION | OF |

FIELD CURVATURE DISTORTION
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2.50 .20 2.50 5. 00 2,00 5.00
MILLIMETERS PERCENT

FIELD CURVATURE / DISTORTION

MON AUG 31 2009
MAXIMUM FIELD IS 10.250 MILLIMETERS
URVELENGTHS: 1,300 0.9 1.100 2100

— HORUS- HI-SUNT.L26.F2.500-2300, ZMX
CONFIGURATION 1 OF !

SWIR 35 mm f/2 BFL 42mm - P/N C0839

Wavelength: 900 - 2300 nm

100% ‘
95% ‘
90%

85%
80%
75%

40

Transmittance

70%
65%
60%

55%
50%

900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
Wavelength [nm]

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 40%@15lp/mm R i on ot > 67%
Distortion < 2.5% Antireflection Coating R<1%

Specification are subject to change without notice
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Motor model

Motor nominal voltage
Motor maximum power
Current limit

Feedback

Potentiometer model
Gearhead reduction ratio

Motor model

Motor nominal voltage
Motor maximum power
Current limit

Feedback

Potentiometer model
Gearhead reduction ratio

Electrical data

1 January 2014 Rev 001

& Interfaces

IRIS FUNCTION

Faulhaber 1516T009SR

9VDC

0.54 W

0.19 A

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%

592:1

FOCUS FUNCTION

Faulhaber 1516T009SR

9VDC

0.54 W

0.19 A

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%

592:1

Hirose HR10A-10P-12P connector Pin list

PIN MOTORIZED IRIS
Ve

Gnd

NA

Analog Iris position
Identification resistor #1
Identification resistor #2
NA

NA

Iris Motor +

Iris Motor —

O 0 3 O i B W N —

[a—
S

Every shipped motorized lens will be provided with potentiometers values of end

200
D0 OO
5@
MOTORIZED FOCUS MOTORIZED IRIS & FOCUS
Vce Vce
Gnd Gnd

Analog Focus position

NA

Identification resistor #1
Identification resistor #2

Focus Motor +
Focus Motor —
NA
NA

Analog Focus position
Analog Iris position
Identification resistor #1
Identification resistor #2
Focus Motor +

Focus Motor —

Iris Motor +

Iris Motor —

positions for both focus and iris motor

Specification are subject to change without notice

OB — SWIR 35
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1 December 2014 Rev 002

LENS OB-SWIR35/4 — P/N C0414

General Description

This family of high resolution SWIR lenses image
from 0.9 — 2.3 um making them especially well-suited
for PCB inspection, special laser applications,
surveillance and alignment and tracking. A high F/N
and excellent transmission characteristics allow
superior imaging in these wavelengths of interest.

Optical and mechanical parameters

Focal length 35 mm N. of elements 4
Image format (diagonal) 20.5 mm Dimensions Dia 80 x 50 mm
F.O.V. (diagonal) 32.6 degrees Weight 0.5 Kg 41
Max aperture F/N = 4 (fixed) Options
Object format N.A.
Min working distance 750 mm Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Optional / If iris Other mount type Upon request
Min F/N = 22 Customization Upon request
P/N wavelength range mount type note
C0414.004 900-1700 nm C-Mount Without iris diaphragm
C0414.008 1700-2300 nm C-Mount Without iris diaphragm
C0414.013 900-2300 nm C-Mount Without iris diaphragm

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and Wﬁfgfgaggﬂ ik

Transmission from 900 to 1700 nm o0 S I
The calculated MTF values are displayed i Z | \\\\\\\V
below and are verified at the maximum i ? | 1
F/N and the best focus plane. The colored é Z | |
lines represent the F.O.V. starting from the ; -

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

center (0%) to the corner (100%).

POLYCHROMATIC DIFFRACTION MTF

MON AUG 31 2809
DATA FOR ©@.900@ TO 1.70B0 pm.
SURFACE: IMAGE

HORUS-BB2-SUNTI . L17.ZMX
CONFIGURATION | OF (2

FIELD CURVATURE DISTORTION

S JEESS o

2.50 ?.00 2.50 5.00 ?.00 5.00 —
MILLIMETERS PERCENT =
R ?G%Gﬁﬂ 1000 1i00 i200 i 1400 im0n @00 i700 42
NN TR BrefR?Ts 10,258 MILLTMETERS — — = — = o - R -
WAVELENGTHS: @.900 1,300 1,700
—HBRUS-BB2-SUNI . L17. ZMX]
CONFIGURATION 1 OF 12
Optical parameters for wavelength range 0.9 — 1.7 um
. o Glass Transmission without o
Resolution MTF >45 %@25Ip/mm coating > 98%
Distortion < 3% Antireflection Coating R<1%
Average axial chromatic : . 0
aberration <0.0328 mm Vignetting 0%

Specification are subject to change without notice
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1 December 2014 Rev 002

MTF, Field Curvature, Distortion and 1 v o H Ew
Transmission from 1700 to 2300 nm j :

The calculated MTF values are displayed . : .
Below and are verified at the maximum ; : :
F/N and the best focus plane. The colored T : :
lines represent the F.O.V. starting from the e ;M S £ N Mé
center (0%) to the corner (100%). FOLYCHROMATIC DIFFRACTION MTF

WED AUG & 2808
DATA FOR 1.70@@ TO 2.3000 wm.
SURFACE: IMAGE

HORUS-B@2-SUNI.L17 1700-2300. ZMX
CONFIGURATION 1 OF 1

FIELD CURVATURE DISTORTION
+;<W S5 +X
\ -
\ 1
\
\ 100% T
VT |
2%
\ €
\
|
\ -
i
;.,
|
o e e e e A e e o e e
-1.00 0.00 1.00 -5.00 2.00 5.00
MILLIMETERS PERCENT e
FIELD CURVATURE / DISTORTION
WED AUG 6 2008 P, an ann . PO,
MAXIMUM FIELD IS 1@.250 MILLIMETERS T sl 1200 2200 2300
WAVELENGTHS: 1.7@8@ 2.100 qul
Em— e HORUS-B@2-SUNI. L7 17@0-2300, ZMX
CONFIGURATION 1 OF 1

Optical parameters for wavelength range 1.7 — 2.3 um

Resolution MTF > 20%@15lp/mm Glass Tra'j;”a“t‘;jm without > 84%
Distortion <3% Antireflection Coating R<1%

Specification are subject to change without notice
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OB — SWIR 35

MTF, Field Curvature, Distortion and

Transmission from 900 to 2300 nm

The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

1 December 2014 Rev 002

& -~ N W £ O o N @O Vv 8

TS DIFF. LIMIT TS
TS 8.00 MM

““TS 2.50 MM “
——m T

L L L L L L L L
D.00 7.50 15.00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

MON AUG 31 2009
DATA FOR B.900B TO 2.3000 pm.
SURFACE: IMAGE

HORUS-B@2-SUNT . L17.90@-2300 ., ZMX
CONFIGURATION 1 OF 12

FIELD CURVATURE DISTORTION
SIS +Y
\\\\\\\\\\\\\\\\\\\\\
5.00 D.00 5.00
MILLIMETERS PERCENT

FIELD CURVATURE / DISTORTION

MON AUG 31 2009
MAXIMUM FIELD IS 1@.258 MILLIMETERS
VAVELENGTHS: 0500 1,300 1.700

HORUS-B@2-SUNT . L17 . 900-2300 . ZMX
CONFIGURATION 1 OF 12

T3%

0%

65%

60%

Transmittance
]
&

SWIR 35 mm f/4 BFL 17,5 mm - FIN C0414

Wavelength: 900 - 2300 nm

44

SHHT TOHHD 100 120HY 10D 18000 TH0 THO0 1/TH) 1800 149000 IR I 200 2300
Wavelength [nm]

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 30%@15lp/mm S e > 84%
Distortion <3% Antireflection Coating R<1%

More details are available upon request and technical drawings are open for the

customers and their needs.

Specification are subject to change without notice
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27 March 2018 Rev 003

LENS OB-SWIR35/1.4 — P/N C0411

General Description

This family of high resolution SWIR lenses
image from 0.9 — 2.3 um making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and
excellent transmission characteristics allow
superior imaging in these wavelengths of

OB —-SWIR 35 LF

interest.
Optical and mechanical parameters
Focal length 35 mm N. of elements 10 45
Image format (diagonal) 32.8 mm Dimensions Dia 100 x 135 mm
F.O.V. (diagonal) 50.2 degrees Weight 1.2 Kg
Max aperture FIN=1.4 Options
Object format N.A. P
Min working distance 8 m Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max FIN=1.4 Other mount type Upon request
Min F/N =22 Customization Upon request
P/N wavelength range mount type note
C0411.001 Canon FD Without iris diaphragm
C0411.051 A0 i Canon FD With iris diaphragm

The lenses can be used with C-Mount Adapter C0999 050_000 but the image will be

vignetted.

Specification are subject to change without notice
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OB —-SWIR 35 LF

27 March 2018 Rev 003

MTF, Field Curvature, Distortion and ol [ E S,
Transmission from 900 to 1700 nm X I

The calculated MTF values are displayed ; Z :

below and are verified at the maximum ; : :

F/N and the best focus plane. The colored : T L T T .
lines represent the F.O.V. starting from the e ém ‘ zmé

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

center (0%) to the corner (100%).

0B. NIR 35MM F=1.Y4

WED MAY 12 2018

DATA FOR @.98B@ TO 1.7000 um,
SURFACE: IMAGE

TOS-SUNI  ZMX
CONFIGURATION 1 DOF 12

FIELD CURVATURE
SSE YT
Bul

DISTORTION
SWIR 35 mm /1,4 BFL 42 mm - PIN C0411

Wavelength: 900 -1700 nm

+Y

100%
[ ]

g

:

Transmittanc
==
o
=

B80%
“olso | o.00 "o 50 “igos | o.en | io.o0 75%
MILLIMETERS PERCENT 46
FIELD CURVATURE / DISTORTION T0%
0By NEE 73"gTa" " 900 1000 1100 1200 1300 1400 1500 1600 1700
EHHUELI&%?HS:FIZE;%BIS 16 e MIH%@EETERS 1,700 Wavelength [nm]
[CoNFZGURATION | OF 15
Optical parameters for wavelength range 0.9 — 1.7 um
. o Glass Transmission without 0
Resolution MTF > 15%@20Ip/mm coating > 92%
Distortion <12% Antireflection Coating R <0.5%
Average axial chromatic . .
aberration <0.05 mm Vignetting <22%

Specification are subject to change without notice
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LENS OB-SWIR44/1.4 — P/N C0417

General Description

This family of high resolution SWIR lenses

image from 0.9 — 2.3 um making them
especially well-suited for PCB inspection,
special laser applications, surveillance and

alignment and tracking. A high F/N and
excellent transmission characteristics allow

superior imaging in these wavelengths of
interest.
Optical and mechanical parameters
Focal length 44 mm N. of elements 9 50
Image format (diagonal) 20.5 mm Dimensions Dia 78 x 100 mm
F.O.V. (diagonal) 26.2 degrees Weight 0.75 Kg
Max aperture FIN=1.4 Options
Object format N.A.
Min working distance 4m Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max FIN=1.4 Other mount type Upon request
Min F/N =22 Customization Upon request
P/N wavelength range mount type note
C0417.001 Canon FD
C0417.002 Nikon Without iris diaphragm
C0417.003 900-1700 nm M42 Screw
C0417.051 Canon FD
C0417.052 Nikon With iris diaphragm
C0417.053 M42 Screw
C0417.005 Canon FD
C0417.006 1700-2300 nm Nikon Without iris diaphragm
C0417.007 M42 Screw

Specification are subject to change without notice
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P/N wavelength range mount type note

C0417.055 Canon FD

C0417.056 1700-2300 nm Nikon With iris diaphragm
C0417.057 M42 Screw

C0417.010 Canon FD

C0417.011 900-2300 nm Nikon Without iris diaphragm
C0417.012 M42 Screw

C0417.060 Canon FD

C0417.061 900-2300 nm Nikon With iris diaphragm
C0417.062 M42 Screw

MTF, Field Curvature, Distortion and

Transmission from 900 to 1700 nm
The calculated MTF values are displayed
below and are verified at the maximum

F/N and the best focus plane. The colored

TS_DIFF. LIMIT
TS 8.00 MM
“TS 2.50 MM

s

& —~ N W £ 0 0 N O 9 8

OB —SWIR 44

lines represent the F.O.V. starting from the S e

. 25.00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

center (0%) to the corner (100%).

WED AUG & 2008 51
DATA FOR @.900@ TO |.700@ um.

SURFACE: IMAGE

HORUS-B6 . DISE . L29.ZMX

CONFIGURATION 1 OF 12
FIELD CURVATURE DISTORTION
$97TSE S +y SWIR 44 mm /1,4 BFL 42 mm - PiN C0417
Y \\ Wavelength: 900 - 1700 nm
100%
i
1 95%
B & 90%
<
g I
T 8%
T i
<
m
g = oo
F 8%
“““““ —— T
8.50 2.00 ©.50 -5.00 ?.00 5.00 750
MILLIMETERS PERCENT o
FIELD CURVATURE / DISTORTION
T0%
WED_AUG & 2008 2 7
MRXImUM FIELD IS 1@.250 MILLIMETERS %00 1000 1o 1200 1300 1400 1500 1600 1700
WAVELENGTHS: 0,900 1.300 1700
—HBRUS-B6& . DISE.L29. ZMX Wavelength [nm]
CONFIGURATION 1 OF 12

Optical parameters for wavelength range 0.9 — 1.7 um

Resolution MTF > 40%@25lp/mm OIS T e WUt > 95%
Distortion <3% Antireflection Coating R<1%
Aer et I <0.0144 mm Vignetting <12%

Specification are subject to change without notice
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TS DIFF, LWIT TS 5?@ MM i
. . . o [ e |

MTF, Field Curvature, Distortion and =

8 |
Transmission from 1700 to 2300 nm |

6
The calculated MTF values are displayed 5|

ML
Below and are verified at the maximum -

2| i
F/N and the best focus plane. The colored ml ]
lines represent the F.O.V. starting from the Yo 7 50 RENT

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

Center (O%) to the COrner (1 00%) POLYCHROMATIC DIFFRACTION MTF

WED AUG 6 2008
DATA FOR |.7000 TO 2.3000 pm.
SURFACE: IMAGE

HORUS-B6 . DISE.L29 1760-2300. ZMX
CONFIGURATION 1 OF |

FIELD CURVATURE DISTORTION
+YT STSTS ™
AN . o
\

SRV 4

- \\‘\ \. -+

T \\\\ \ T 90% :

\
1 \\ .
+ g 52
e i o e e o
MILLIMETERS PERCENT
FIELD CURVATURE / DISTORTION 4000 !
WED AUG 6 2008 1700 1800 1500 2200 2300
MAXIMUM FIELD IS 1©.500 MILLIMETERS
WAVELENGTHS: 1 .700 2.100 el
E— — HORUS-B6. DISE.L29 1700-2300. ZMX
CONFIGURATION 1 OF 1
Optical parameters for wavelength range 1.7 — 2.3 um
[ Glass Transmission without
Resolution MTF > 30%@15Ip/mm o > 56%
Distortion < 3% Antireflection Coating R<1%

Specification are subject to change without notice
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1o an 1959828 e

MTF, Field Curvature, Distortion and vo L[ A |

R
Transmission from 900 to 2300 nm BL

Nan
The calculated MTF values are displayed s

5L
Below and are verified at the maximum o

3L
F/N and the best focus plane. The colored 2

L i
lines represent the F.O.V. starting from the e

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

center (O%) to the corner (1 OO%) FOLYCHROMATIC DIFFRACTION MTF

TUE SEP | 2009
DATA FOR ©@.9000 TO 2.3000 um,
SURFACE: IMAGE

HORUS-B6 . DISE. L29.900-2300. ZMX
CONFIGURATION 1 OF 12

FIELD CURVATURE DISTORTION
SSYTSISISTSTS 'y s
& 10044
W T T T T T T T T T T
1 \ - L | | | | | I
\ L i i
|
} T 0%
i 1 o 80%
o
<
] T £_
£ 0%
4 4 7
& 53
. + = 50%
T T L s s o |
-0.50 2.00 2.50 -5.00 0.00 5.00 .
MILLIMETERS PERCENT Bl
FIELD CURVATURE / DISTORTION
40%
TUE _SEP 1 2009 OAN Annn sann A4Ann 4 Aman A
MAXIMUM FIELD IS 10.250 MILLIMETERS SULIUD TOU AR 200 23
VRVELENCTHS:  0.98D 130 1,780 2.1
— HORUS-B6 . DISE . L29.900-2300. ZMX
CONFIGURRTION 1 OF 12

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 20%@20Ip/mm Glass Tragi’;“j;jm without > 56%
Distortion <3% Antireflection Coating R<1%

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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LENS OB-SWIR50/1.4 — P/N C0810

General Description

This family of high resolution SWIR lenses
image from 09 - 2.3 um making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and
excellent transmission characteristics allow

superior imaging

in these wavelengths of

OB - SWIR 50

interest.
Optical and mechanical parameters
Focal length 50 mm | | N. of elements 8 55
Image format (diagonal) 20.5 mm Dimensions Dia 107 x 122 mm
F.O.V. (diagonal) 23 degrees Weight 1.67 Kg
Max aperture FIN=1.4 Options
Object format N.A.
Min working distance 10 m Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max F/N = 1.4 Other mount type Upon request
Min F/N = 11 Customization Upon request
P/N wavelength range mount type note

C0810.001 Canon FD

C0810.002 900-1700 nm Nikon

C0810.003 M42 Screw

C0810.005 Canon FD

C0810.006 1700-2300 nm Nikon With iris diaphragm

C0810.007 M42 Screw

C0810.010 Canon FD

C0810.011 900-2300 nm Nikon

C0810.012 M42 Screw

Specification are subject to change without notice
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P/N wavelength range mount type note
C0810.071 Canon FD
C0810.072 900-1700 nm Nikon
C0810.073 M42 Screw
C0810.081 Canon FD
C0810.082 1700-2300 nm Nikon With motorized iris
C0810.083 M42 Screw
C0810.091 Canon FD
C0810.092 900-2300 nm Nikon
C0810.093 M42 Screw
C0810.074 Canon FD
C0810.075 900-1700 nm Nikon
C0810.076 M42 Screw
C0810.084 Canon FD
C0810.085 1700-2300 nm Nikon With motorized focus
C0810.086 M42 Screw
C0810.094 Canon FD
C0810.095 900-2300 nm Nikon
C0810.096 M42 Screw
C0810.077 Canon FD
C0810.078 900-1700 nm Nikon
C0810.079 M42 Screw
¢ 08108 Cemom AL With motorized iris and >0
C0810.088 1700-2300 nm Nikon focus
C0810.089 M42 Screw
C0810.097 Canon FD
C0810.098 900-2300 nm Nikon
C0810.099 M42 Screw

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and . ﬁﬁfgfé?iﬂ WTS‘?S‘QQ M
Transmission from 900 to 1700 nm o o T
The calculated MTF values are displayed o \\\\\\ 7
below and are verified at the maximum f -

F/N and the best focus plane. The colored Z : :
lines represent the F.O.V. starting from the ; I ]
center (0%) to the corner (100%). [ TP e v

POLYCHROMATIC DIFFRACTION MTF

WED AUG & 2008
DATA FOR ©.900@ TO 1.7000 wkm,
SURFACE: IMAGE

HORUS- C3-SUNI.L3@.ZMX
CONFIGURATION 1 OF 1

FIELD CURVATURE DISTORTION
oy SWIR 50 mm f/1,4 BFL 42 mm - P/N C0810
Wavelength: 900 - 1700 nm
100% ‘ |
95% |
0%
@ .
¢ w5y
£
g 80%
& 7% 57
=
70%
e e e
-0.20 .00 .20 -5.00 @.00 5.00 .
MILLIMETERS PERCENT 65%
FIELD CURVATURE / OISTORTION 60%
ﬂgglﬂﬂﬁ EIéE%BIS 4 ste MILLIMETeRS 900 1000 1100 1200 1300 1400 1500 1600 1700
WAVELENGTHS: ~ 0,900 ‘ 1300 1,700 Wavelength [nm]
IHORUS- C3-SUNT.L30, ZMX
CONFIGURATION 1 OF 1

Optical parameters for wavelength range 0.9 — 1.7 um

Resolution MTF > 35%@40lp/mm e e o > 93%
Distortion <2.5% Antireflection Coating R<1%
Average axial S <0.0163 mm Vignetting <2%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 1700 to 2300 nm
The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

TS_DIFF, LIMIT TS

1 January 2014 Rev 001

5 — N W £ 0 o N o 0 8

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

FIELD CURVATURE DISTORTION
%;: T +Y
. \ _
e s e e s e e e e e s e e s e e o
-0.50 8.00 0.50 -5.00 0.00 5.00
MILLIMETERS PERCENT

FIELD CURVATURE / DISTORTION

WED RAUG 6 2008
MAXIMUM FIELD IS 18.250 MILLIMETERS

WED AUG 6 2008
DATA FOR 1.7000 TO 2.3000 pm,
SURFARCE: IMAGE

100%

HORUS- C3-SUNI.L30. 170@-2300. ZMX
CONFIGURATION 1 OF

SWIR 50 mm f/1,4 BFL 42 mm - PIN C0810

Wavelength: 1700 - 2300 nm

90%

80%

70%

Transmittance

60%

58

50%

40%
1700

1800 1900 2000 2100 2200 2300

WAVELENGTHS: 1.700 i Wavelength [nm]
T T
Optical parameters for wavelength range 1.7 — 2.3 um
Resolution MTF > 30%@25Ip/mm R o >50%
Distortion < 2.5% Antireflection Coating R<1%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 900 to 2300 nm

The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

1 January 2014 Rev 001

S DIFF. LINTT SN

o HHTSZSMMM H
9|
8|
7
6|
s T
L |
3| i
2| i
1
0 ‘

.00 15.00

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

TUE SEP | 2889
DATA FOR B.9000 TO 2.3000 wm,
SURFRCE: IMRGE

HORUS- C3-SUNI.L30@.908-2300 . ZMX
CONFIGURATION | OF 1L

OB - SWIR 50

FIELD CURVATURE DISTORTION
iy SWIR 50 mm f/1,4 BFL 42 mm - PIN C0810
T Wavelength: 900 - 2300 nm
T 100%
T 90%
1 ] 80%
g 59
E 0%
L @
c
5
-+ = 60%
\JZ‘\S\ZHH\éﬂéuuu@\‘ém\ ‘f‘E“@‘BHH‘é“Z‘@‘HH‘E“D!Z‘ o0t
MILLIMETERS PERCENT
FIELD CURVATURE / DISTORTION 40%

TUE SEP | 2009
MAXIMUM FIELD IS 1@ 250 MILLIMETEES
VAVELENGTHS:  8.900 2.1

HORUS- C3-SUNI.L30.908-2308. ZMX
CONFIGURATION | OF 1

900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
Wavelength [nm]

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 45%@15Ip/mm

Lens Transmission without
coating

> 50%

Distortion <2.5%

Antireflection Coating R<1%

Specification are subject to change without notice
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Motor model

Motor nominal voltage
Motor maximum power
Current limit

Feedback

Potentiometer model
Gearhead reduction ratio

Motor model

Motor nominal voltage
Motor maximum power
Current limit

Feedback

Potentiometer model
Gearhead reduction ratio

Electrical data & Interfaces

IRIS FUNCTION

1 January 2014 Rev 001

Faulhaber 1516T009SR

9 VDC
0.54 W
0.19 A

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%

592:1

FOCUS FUNCTION

Faulhaber 1516T009SR

9 VDC
0.54 W
0.19 A

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%

592:1

Hirose HR10A-10P-12P connector Pin list

PIN MOTORIZED IRIS
Ve

Gnd

NA

Analog Iris position
Identification resistor #1
Identification resistor #2
NA

NA

Iris Motor +

Iris Motor —

O 0 3 O i B W N —

[a—
S

@CD
Q00
D @@
MOTORIZED FOCUS
Vce
Gnd

Analog Focus position
NA

Identification resistor #1
Identification resistor #2
Focus Motor +

Focus Motor —

NA

NA

60

MOTORIZED IRIS & FOCUS
Vcce

Gnd

Analog Focus position
Analog Iris position
Identification resistor #1
Identification resistor #2
Focus Motor +

Focus Motor —

Iris Motor +

Iris Motor —

Every shipped motorized lens will be provided with potentiometers values of end
positions for both focus and iris motor

Specification are subject to change without notice
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LENS OB-SWIRS50/2 — P/N C0024

General Description

This family of high resolution SWIR lenses
image from 0.9 — 2.3 pum making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and
excellent transmission characteristics allow
superior imaging in these wavelengths of

interest.
Optical and mechanical parameters
Focal length 50 mm | | N. of elements 6 61
Image format (diagonal) 16 mm Dimensions Dia 79 x 76 mm
F.O.V. (diagonal) 18 degrees Weight 1 Kg
Max aperture FIN=2 Obtions
Object format N.A. P
Min working distance 3m Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max F/N = 2 Other mount type Upon request
Min F/N = 16 Customization Upon request
P/N wavelength range mount type note
C0024.001 Canon FD
C0024.002 900-1700 nm Nikon With iris diaphragm
C0024.003 M42 Screw

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and Ly R ikats

Transmission from 900 to 1700 nm o T

The calculated MTF values are displayed Z

below and are verified at the maximum ? r

F/N and the best focus plane. The colored 2 - ]

lines represent the F.O.V. starting from the ;
o.00 1250 25 o8

SPATIAL FREQUENCY IN CYCLES FER MILLIMETER

center (0%) to the corner (100%).

POLYCHROMATIC DIFFRACTION MTF

TUE APR B 2008
OATA FOR @.5@0@00 TO 1.700@ Aim,
SURFRCE: IMAGE

HORUS-NEWFS@-MWIR-DISE-L@Z, ZMX
CONFICURATION 1 OF 1

FIELD CURVATURE DISTORTION
"5y /”S ! vy SWIR 50 mm /2 BFL 42 mm - P/N C0024
Wavelength: 900 - 1700 nm
95% |
90%
3 85%
c
£ 80% 62
£ 75%
T c
SR A N S Z 70%
-@.58 0.00 B.50 -0.508 @. 8@ @.50
MILLIMETERS PERCENT 65%
FIELD CURVATURE ~ DISTORTION 6096
TUE_FFR B 2008 900 1000 1100 1200 1300 1400 1500 1600 1700
MAXIMUM FIELD IS B.3%45 DEGEEES
WAVELENGTHS:  B.9@8 1.300 L7
PN TEURAT IO L GE T Wavelength [nm]
Optical parameters for wavelength range 0.9 — 1.7 um
. Lens Transmission without
Resolution MTF > 40%@25lp/mm ens ira foating >91%
Distortion <0.3% Antireflection Coating R<1%
Average axial chromatic ; : (o)
aberration <0.0868 mm Vignetting <3%

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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LENS OB-SWIR50/2 — P/N C0840

General Description

This family of high resolution SWIR lenses image
from 0.9 — 2.3 um making them especially well-suited
for PCB inspection, special laser applications,
surveillance and alignment and tracking. A high F/N
and excellent transmission characteristics allow
superior imaging in these wavelengths of interest.

Optical and mechanical parameters

Focal length 50 mm N. of elements 8
Image format (diagonal) 20.5 mm Dimensions Dia 107 x 122 mm
F.O.V. (diagonal) 23 degrees Weight 2 Kg 63
Max aperture FIN=2 Options
Object format N.A.
Min working distance 7m Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max F/N = 2 Other mount type Upon request
Min F/N = 11 Customization Upon request
P/N wavelength range mount type note

C0840.001 Canon FD

C0840.002 900-1700 nm Nikon

C0840.003 M42 Screw

C0840.005 Canon FD

C0840.006 1700-2300 nm Nikon With iris diaphragm

C0840.007 M42 Screw

C0840.010 Canon FD

C0840.011 900-2300 nm Nikon

C0840.012 M42 Screw

Specification are subject to change without notice
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OB - SWIR 50

P/N wavelength range mount type note
C0840.071 Canon FD
C0840.072 900-1700 nm Nikon
C0840.073 M42 Screw
C0840.081 Canon FD
C0840.082 1700-2300 nm Nikon With motorized iris
C0840.083 M42 Screw
C0840.091 Canon FD
C0840.092 900-2300 nm Nikon
C0840.093 M42 Screw
C0840.074 Canon FD
C0840.075 900-1700 nm Nikon
C0840.076 M42 Screw
C0840.084 Canon FD
C0840.085 1700-2300 nm Nikon With motorized focus
C0840.086 M42 Screw
C0840.094 Canon FD
C0840.095 900-2300 nm Nikon
C0840.096 M42 Screw
C0840.077 Canon FD
C0840.078 900-1700 nm Nikon
C0840.079 M42 Screw
08408 e HE With motorized iris and
C0840.088 1700-2300 nm Nikon focus 64
C0840.089 M42 Screw
C0840.097 Canon FD
C0840.098 900-2300 nm Nikon
C0840.099 M42 Screw

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and i BBEw
1@ TS 2.5
Transmission from 900 to 1700 nm I
The calculated MTF values are displayed . I
5 i
below and are verified at the maximum i |
3 i
F/N and the best focus plane. The colored 2| |
lines represent the F.O.V. starting from the ol ]
D. 0o 17.50 35.00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER
center (0%) to the corner (1000/0) POLYCHROMATIC DIFFRACTION MTF

THU SEP 11 20038
DATA FOR @.90P® TO |.7000 km,
SURFACE: IMRGE

HORUS- C3-SUNT.L30.F2,ZMX
CONFIGURATION | OF 1

FIELD CURVATURE DISTORTION
e T +Y SWIR 50 mm f/2 BFL 42 mm - PIN C0840
§ Wavelength: 900 - 1700 nm
i 100% ‘
il 95%
R 90%
| @
2 85%
il g
| E 80% 65
& 75%
T T =
L I I I O B O N B N B B B LN I I S B O S S B B N B B B 70%
-0.20 2.00 8.20 -5.00 8.00 5.00
MILLIMETERS PERCENT 65%
FIELD CURVATURE / DISTORTION 60%
THU SEP 11 20088 900 1000 1100 1200 1300 1400 1500 1600 1700
MRXITE;’\HSFIF\EEQIS 18 .250 MILML;%ETERS i
WAVELE CL 40
FHERUS- C3-SUNI.L3D.F2.ZMX Wavelength [nm]
CONFIGURARTION | OF 1

Optical parameters for wavelength range 0.9 — 1.7 um

Resolution MTF > 45%@35lp/mm Y watng o > 93%
Distortion < 2.5% Antireflection Coating R<1%
Average axial i <0.0163 mm Vignetting <2%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 1700 to 2300 nm
The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

TS DIFF. LIMIT

TS_0.00 MM

“TS 2.50 MM
— T

1 January 2014 Rev 001

—

0.

lala}

I
10.00 20.00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

THU SEP 11 2008
DATA FOR 1.7000 TO 2.3000 Ko,
SURFACE! IMAGE

HORUS- C3-SUNI.L30.F2.1700-2300. ZMX

OB - SWIR 50

CONFIGURATION 1 OF
FIELD CURVATURE DISTORTION
S Hy ST . SWIR 50 mm f/2 BFL 42 mm - P/N C0840
M \\\ \ | Wavelength: 1700 - 2300 nm
\| \
ik \\ s
% 100%
T 90%
\ €
\ | g 80%
\ 3 66
i £ 70%
L ]
&
1 F 60%
e A -
MILLIMETERS PERCENT
FIELD CURVATURE / DISTORTION 40%
THU SEP 11 2008 1700 1800 1900 2000 2100 2200 2300
MAXIMUM FIELD IS 18,250 MILLIMETERS
WRVELENGTHS: 1,700 2.100 il Wavelength [nm]
— HORUS-€3-SUNI.L30. F2. 1700-23D0. ZMX
CONFIGURATION 1 OF 1
Optical parameters for wavelength range 1.7 — 2.3 um
: Lens Transmission without
Resolution MTF > 30%@20lp/mm coating > 50%
Distortion < 2.5% Antireflection Coating R<1%

Specification are subject to change without notice
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OB - SWIR 50

MTF, Field Curvature, Distortion and

Transmission from 900 to 2300 nm

The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

TS DIFF. LIMIT
TS 0.00
““TS 2. 5@ MM

1 January 2014 Rev 001

I I I I
.00 10.00

I
20.00

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

TUE SEP 1 2009
DATA FOR ©.9000 TO 2.3000 pm,
SURFACE: IMAGE

HORUS- C3-SUNT. L30. F2. 508-2300. 2K
CONFIGURATION 1 OF 1
FIELD CURVATURE DISTORTION
SERETSTST oy SWIR 50 mm /2 BFL 42 mm - P/N C0840
\ | T
} ‘ \ Wavelength: 900 - 2300 nm
| {
! [ _+
; 100%
1 i
LR 4 90%
e
a “:“ ‘ _+
BN 1 8 80%
| & 67
T r g 70%
i | | 2
[ [
il 1 E 60%
T T A T 500t
MILLIMETERS PERCENT
FIELD CURVATURE / DISTORTION 40%
TUE SEP 1 2009 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
MAXTNUM FTELD'TS 1p 258 MILLIMETERS
VRELEIETIS: 0,900 1t Wavelength [nm]
R HORUS- C3-SUNT.L30. F2. 580-2300. ZHK
CONFIGURATION 1 OF 1

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 30%@20lp/mm Y o, >50%
Distortion < 2.5% Antireflection Coating R<1%

Specification are subject to change without notice
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Motor model

Motor nominal voltage
Motor maximum power
Current limit

Feedback

Potentiometer model
Gearhead reduction ratio

Motor model

Motor nominal voltage
Motor maximum power
Current limit

Feedback

Potentiometer model
Gearhead reduction ratio

Electrical data

1 January 2014 Rev 001

& Interfaces

IRIS FUNCTION

Faulhaber 1516T009SR

9VDC

0.54 W

0.19 A

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%

592:1

FOCUS FUNCTION

Faulhaber 1516T009SR

9VDC

0.54 W

0.19 A

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%

592:1

Hirose HR10A-10P-12P connector Pin list

PIN MOTORIZED IRIS

1 Ve

2  Gnd

3 NA

4 Analog Iris position

5 Identification resistor #1
6  Identification resistor #2
7 NA

8 NA

9  Iris Motor +
10 Iris Motor —

Every shipped motorized lens will be provided with potentiometers values of end

200
Q00
D @@
MOTORIZED FOCUS MOTORIZED IRIS & FOCUS
Vce Vce
Gnd Gnd

Analog Focus position

NA

Identification resistor #1
Identification resistor #2

Focus Motor +
Focus Motor —
NA
NA

Analog Focus position
Analog Iris position
Identification resistor #1
Identification resistor #2
Focus Motor +

Focus Motor —

Iris Motor +

Iris Motor —

positions for both focus and iris motor

Specification are subject to change without notice
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LENS OB-SWIR50/4 — P/N C0410

General Description

This family of high resolution SWIR lenses image
from 0.9 — 2.3 um making them especially well-
suited for PCB inspection, special laser
applications, surveillance and alignment and
tracking. A high F/N and excellent transmission

characteristics allow superior imaging

wavelengths of interest.

in these

Optical and mechanical parameters

Focal length 50 mm N. of elements 4
Image format (diagonal) 20.5 mm Dimensions Dia 50 x 60 mm 69
F.O.V. (diagonal) 23 degrees Weight 155 gr
Max aperture F/N = 4 (fixed) Options
Object format N.A.
Min working distance 1.5m Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Optional / If iris Other mount type Upon request
Min F/N = 22 Customization Upon request
P/N wavelength range mount type note
C0410.001 900-1700 nm C-Mount Without iris diaphragm
C0410.005 1700-2300 nm C-Mount Without iris diaphragm
C0410.010 900-2300 nm C-Mount Without iris diaphragm

Specification are subject to change without notice
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OB — SWIR 50

MTF, Field Curvature, Distortion and

Transmission from 900 to 1700 nm §

The calculated MTF values are displayed ; 04

below and are verified at the maximum ® o

F/N and the best focus plane. The colored o a w o i R R

lines represent the F.O.V. starting from the e |

center (0%) to the corner (100%). P S - —
Legend items refer o Field pasiions Contamation L of1

Field Curvature F-Tan(Theta) Distortion
=T / = SWIR 50 mm f/4 BFL 17,5 mm - P/N C0410
f Wavelength: 900 - 1700 nm
80 80 |
[ 100%
x |
J‘ o 95%
4,0 40 | g
8 90%
b=
£ 85%
0 1 0 g
05 0 0,5 6,0 0 6,0
Millimeters Percent E 80%
|—
75% 20
Field C t F-T. ta) Distorti 70%
fekd Cutvatute [ ETan(Thela] Dtoton e 900 1000 1100 1200 1300 1400 1500 1600 1700
13/01/2017 Optical & Optoelectronic Systems
erpig ]
CO410.001000.2mx Wavelength [nm]
Configuration 1 of 1

Optical parameters for wavelength range 0.9 — 1.7 um

Resolution MTF >40%@40lp/mm Lans T winout > 98%
Distortion < 2% Antireflection Coating R<1%
Average o s T <0.016 mm Vignetting 0%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 1700 to 2300 nm
The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

Modulus of the OTF

1 January 2017 Rev 003

Lo

08

06

04

02

o] 40 80 120 16,0 20,0 240 280 320 36,0
Spatial Frequency in cycles per mm

40,0

Polychromatic Diffraction MTF

13/01/2017

Data for 1,7000 to 2.4000 um.
Surface: Image

Legend items refer to Field positions

— OPIECSpA.
Optical & Optoelectronic Systems

€0410.001.000.1700-2400 nm.zmx
Configuration 1 of 1

Field Curvature F-Tan(Theta) Distortion
ne T 1 VERETY [ [ | | D=1 7 1 1 1| FE T 1 1 1 SWIR 50 mm fi4 BFL 17,5 mm - PIN C0410
! f Wavelength: 1700 - 2300 nm
80 .‘L' 1 “\‘ 80 ‘f
L} AR f 100%
> AR \\. |“ T
% P\ | 95% —
40 \ \ 40 \' 90%
. \ .
i g 85%
©
o \ 0 £ 8%
05 0 05 60 0 60 | &
Millimeters Percent E 75%
70%
- = 65%
Field Curvature / F-Tan(Theta) Distortion
— OPIECSpA. 60%
13/01/2017 Optical & Optoelectronic Systems
e e el v 1700 1600 1900 2000 2100 2200 2300
c'o-zm.gﬁggxﬂ&;ﬁf;z«z .z Wavelength [nm]
Optical parameters for wavelength range 1.7 — 2.3 um
: Lens Transmission without
Resolution MTF > 30%@40lp/mm coating >81%
Distortion <2% Antireflection Coating R<1%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

. . L0
Transmission from 900 to 2300 nm
08
The calculated MTF values are displayed g
5
Below and are verified at the maximum 3 o
o
=
0.2
F/N and the best focus plane. The colored
0
H H 40 80 2,0 6,0 20, 24,0 280 320 36,0 40,0
lines represent the F.O.V. starting from the ’ gl Pt Bl 1
center (0%) to the corner (100%). e
Polychromatic Diffraction MTF
13/01/2017 Optical & ggﬁéﬁ é}'\ﬁm Systems
Snggizr&z?qof to 2,4000 pm.
Legend items refer to Field positions ey nm
i F-Tan(Theta) Distorti
e i C”N?t.”re PR L el B8 SWIR 50 mm fi4 BFL 17,5 mm - PIN C0410
: " Wavelength: 900 - 2300 nm
80 80
100%
% I —
95%
- - N
90% 9
g 5w
c
g
0 0 £ 80%
05 0 05 6,0 0 6,0 0
Millimeters Percent E 75%
[
0%
Er—m == 65%
Field Curvature / F-Tan(Theta) Distortion 60%
_ OPTECSpA. 0
Miastnom Feld s 11447 Degrees Egiah & Ogfosiectanic e 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
Legend items refer to Wavelenaths
CO410,001.000.500-2400 nm.zmx Wavelength [nm]
Configuration 1 of 1

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 20%@40lp/mm QY o whout >81%
Distortion < 2% Antireflection Coating R<1%

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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LENS OB-SWIR75/1.4 — P/N C0811

General Description

This family of high resolution SWIR lenses
image from 0.9 — 2.3 um making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and
excellent transmission characteristics
allow superior imaging in these
wavelengths of interest.

Optical and mechanical parameters

Focal length 75 mm N. of elements 6 /3
Image format (diagonal) 20.5 mm Dimensions Dia 100 x 112 mm
F.O.V. (diagonal) 15.5 degrees Weight 1.16 Kg
Max aperture FIN=14 Options
Object format N.A.
Min working distance 5000 mm Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max F/N = 1.4 Other mount type Upon request
Min F/N = N.A Customization Upon request
P/N wavelength range mount type note
C0811.001 Canon FD
C0811.002 900-1700 nm Nikon
C0811.003 M42 Screw
C0811.005 Canon FD
C0811.006 1700-2300 nm Nikon With iris diaphragm
C0811.007 M42 Screw
C0811.010 Canon FD
C0811.011 900-2300 nm Nikon
C0811.012 M42 Screw

Specification are subject to change without notice

|
P opiec...

OPTICAL & OPTOELECTRONIC SYSTEMS



1 April 2015 Rev003

OB —SWIR 75

P/N wavelength range mount type note
C0811.071 Canon FD
C0811.072 900-1700 nm Nikon
C0811.073 M42 Screw
C0811.081 Canon FD
C0811.082 1700-2300 nm Nikon With motorized iris
C0811.083 M42 Screw
C0811.091 Canon FD
C0811.092 900-2300 nm Nikon
C0811.093 M42 Screw
C0811.074 Canon FD
C0811.075 900-1700 nm Nikon
C0811.076 M42 Screw
C0811.084 Canon FD
C0811.085 1700-2300 nm Nikon With motorized focus
C0811.086 M42 Screw
C0811.094 Canon FD
C0811.095 900-2300 nm Nikon
C0811.096 M42 Screw
C0811.077 Canon FD
C0811.078 900-1700 nm Nikon
C0811.079 M42 Screw s
C0811.087 Canon FD . . .
C0811.088 1700-2300 nm Nikon il m°tfr'zed Iris and
C0811.089 M42 Screw ocus
C0811.097 Canon FD
C0811.098 900-2300 nm Nikon
C0811.099 M42 Screw

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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TS _DIFF. LIMIT TS
TS _@.00 MM
““TS 2.50 MM “

=T

MTF, Field Curvature, Distortion and

Transmission from 900 to 1700 nm T

The calculated MTF values are displayed T

below and are verified at the maximum o

F/N and the best focus plane. The colored s 8

lines represent the F.O.V. starting from the 2 :

.00 15.00

I
. 30.00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

center (0%) to the corner (100%).

WED AUG &6 2808
DATA FOR ©.9000 TO 1.7D00 um,

SURFACE:! IMAGE

HORUS- G3 - SUNI.L17.ZMX
CONFIGURATION 1 OF |
FIELD CURVATURE DISTORTION
SETy ST vy SWIR 75 mm f/1,4 BFL 42 mm - PIN C0811
Wavelength: 900 - 1700 nm
100%
95%
90%
@
2 85%
£
= 80%
2
E 75% 75
70%
MILLIMETERS PERCENT B5%
FIELD CURVATURE / DISTORTION 0%
ﬂgglgﬁa ?IEESSIS 18.250 MILLIMETERS 0l 900 1000 1100 1200 1300 1400 1500 1600 1700
WAVELENGTHS: 0,500 1,300 1.7 T Wavelength [nm]
CONFIGURATION ! OF !
Optical parameters for wavelength range 0.9 — 1.7 um
. Lens Transmission without
Resolution MTF > 25%@30lp/mm coating > 96%
Distortion <0.2% Antireflection Coating R<1%
Average axial chromatic : : o
aberration <0.0392 mm Vignetting <1%

Specification are subject to change without notice
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RS RS

MTF, Field Curvature, Distortion and Lo HWS 250 i

R
Transmission from 1700 to 2300 nm 8L

7L
The calculated MTF values are displayed o

5
Below and are verified at the maximum s

3L
F/N and the best focus plane. The colored 2L

L
lines represent the F.O.V. starting from the ol L

SPATIAL FREQUENLCY IN tYCLES PER MILLIMETER

center (0%) to the corner (100%) POLYCHROMATIC DIFFRACTION MTF

WED AUG 6 2008
OATA FOR 1.7000 TO 2.3000 Km.
SURFACE: IMAGE

HORUS- G3 - SUNL.L17.1700-2300. ZMX
CONFIGURATION 1 OF

FIELD CURVATURE DISTORTION
STTTS iy SWIR 75 mm /1,4 BFL 42 mm - P/N C0811
1 Wavelength: 1700 - 2300 nm
7: 100%
iy 90%
il 8 80%
1 3
| £ 7% —| V76
il 4 g
I I
T b F 60%
T ‘ Bpm D s
MILLIMETERS PERCENT 50%
FIELD CURVATURE / DISTORTIGON
40%
EE%QE@E?E%%S 10,250 MILLIVETERS 1700 1800 1900 2000 2100 2200 2300
_ HORUS~ G3 - SUNT.L17. 7B0-2300, ZMX Wavelength [nm]
CONFIGURARTION 1 OF 1
Optical parameters for wavelength range 1.7 — 2.3 um
. Lens Transmission without
Resolution MTF > 30%@12lp/mm coating > 65%
Distortion <0.2% Antireflection Coating R<1%

Specification are subject to change without notice
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. . . . LIM .00 MM
MTF, Field Curvature, Distortion and . ﬁﬁf@iﬁ s
~{ e ]
9L e i
Transmission from 900 to 2300 nm 8|
7L
The calculated MTF values are displayed 6l
51
Below and are verified at the maximum Al
3L
F/N and the best focus plane. The colored 2]
L il
lines represent the F.O.V. starting from the L S
D.00 7.50 15.00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER
center (0%) to the corner (100%). FOLYCHROMATIC DIFFRACTION MTF

TUE SEP 1 20089
DATA FOR @.9000 TO 2.3080 wum,
SURFRCE: IMRGE

HORUS- G3 - SUNI.LI7.9@@-2300.ZMX
CONFIGURATICON 1 OF 1

FIELD CURVATURE DISTORTION
SST TS, TS oy SWIR 75 mm f/1,4 BFL 42 mm - P/N C0811
Wavelength: 900 - 2300 nm
100%
90%
2 80%
=
£
T 70%
| n
&
. F 60% 77
T S P s
MILLIMETERS PERCENT
FIELD CURVATURE / DISTORTION 40%
TUE SEP 1 2009 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
MAXIMUM FIELD IS 18.250 MILLIMETERS
VAELENGTHS:  0.500 1.9 1,700 2400 Wavelength [nm]
— HORUS- G3 - SUNI.L17.900-2300. ZMX
CONFIGURATION 1 OF 1

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 20%@715lp/mm Y o > 65%
Distortion <0.2% Antireflection Coating R<1%

Specification are subject to change without notice
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Motor model

Motor nominal voltage
Motor maximum power
Current limit

Feedback

Potentiometer model
Gearhead reduction ratio

Motor model

Motor nominal voltage
Motor maximum power
Current limit

Feedback

Potentiometer model
Gearhead reduction ratio

Electrical data & Interfaces

IRIS FUNCTION

1 April 2015 Rev003

OB —SWIR 75

Faulhaber 1516T009SR

9 VDC
0.54 W
0.19 A

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%

592:1

FOCUS FUNCTION

Faulhaber 1516T009SR

9 VDC
0.54 W
0.19 A

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%

592:1

Hirose HR10A-10P-12P connector Pin list

PIN MOTORIZED IRIS

1 Ve

2  Gnd

3 NA

4 Analog Iris position

5 Identification resistor #1
6  Identification resistor #2
7 NA

8 NA

9  Iris Motor +

10 Iris Motor —

200
=TTl
D @@
MOTORIZED FOCUS
Vce
Gnd

Analog Focus position
NA

Identification resistor #1
Identification resistor #2
Focus Motor +

Focus Motor —

NA

NA

78

MOTORIZED IRIS & FOCUS
Vcce

Gnd

Analog Focus position
Analog Iris position
Identification resistor #1
Identification resistor #2
Focus Motor +

Focus Motor —

Iris Motor +

Iris Motor —

Every shipped motorized lens will be provided with potentiometers values of end
positions for both focus and iris motor

Specification are subject to change without notice
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LENS OB-SWIR75/2 — P/N C0841

General Description

This family of high resolution SWIR lenses
image from 0.9 - 2.3 pum making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and

OB — SWIR 75

excellent transmission characteristics allow
superior imaging in these wavelengths of
interest.
Optical and mechanical parameters
Focal length 75mm | | N. of elements 6 79
Image format (diagonal) 20.5 mm Dimensions Dia 100 x 112 mm
F.O.V. (diagonal) 15.5 degrees Weight 1.15 Kg
Max aperture FIN=2 Options
Object format N.A.
Min working distance 5000 mm Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max F/N = 2 Other mount type Upon request
Min F/N = N.A Customization Upon request
P/N wavelength range mount type note
C0841.001 Canon FD
C0841.002 900-1700 nm Nikon
C0841.003 M42 Screw
C0841.005 Canon FD
C0841.006 1700-2300 nm Nikon With iris diaphragm
C0841.007 M42 Screw
C0841.010 Canon FD
C0841.011 900-2300 nm Nikon
C0841.012 M42 Screw

Specification are subject to change without notice
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P/N wavelength range mount type note
C0841.071 Canon FD
C0841.072 900-1700 nm Nikon
C0841.073 M42 Screw
C0841.081 Canon FD
C0841.082 1700-2300 nm Nikon With motorized iris
C0841.083 M42 Screw
C0841.091 Canon FD
C0841.092 900-2300 nm Nikon
C0841.093 M42 Screw
C0841.074 Canon FD
C0841.075 900-1700 nm Nikon
C0841.076 M42 Screw
C0841.084 Canon FD
C0841.085 1700-2300 nm Nikon With motorized focus
C0841.086 M42 Screw
C0841.094 Canon FD
C0841.095 900-2300 nm Nikon
C0841.096 M42 Screw
C0841.077 Canon FD
C0841.078 900-1700 nm Nikon
C0841.079 M42 Screw
¢ 08415 Cemom HD With motorized iris and %
C0841.088 1700-2300 nm Nikon focus
C0841.089 M42 Screw
C0841.097 Canon FD
C0841.098 900-2300 nm Nikon
C0841.099 M42 Screw

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 900 to 1700 nm
The calculated MTF values are displayed
below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

1 January 2014 Rev002

1.8

TS_DIFF. LIMIT
HTS 0.00 MM

HTS 2.50 MM

==l

=

)

I I
12.50 25.00

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

FRI SEP 5 2008
DATA FOR ©.3080 TO 1.7000 pm.

SURFACE: TMAGE HORUS- G3 - SUNI.L17.F2ZMX.ZMX
CONFIGURATION 1 OF 1
FIELD CURVATURE DISTORTION
SEIL ST 4y SWIR 75 mm f/2 BFL 42 mm - PIN C0841
Wavelength: 900 =1700 nm
100%
95%
90%
" 81
2 8%
g
F 80%
1]
§ 5%
=
0%
©.00 ©.20 -0.20 0.00
MILLIMETERS PERCENT 65%
FIELD CURVATURE / DISTORTION 60%
FRI StP S 2u08 900 1000 4100 1200 1300 1400 500 1600 1700
A e R vl L7 Wavelength [m]
—HOBRUS- G3 - SUNI.LI7.F2ZMX.ZMX
CONFIGURATION | OF |
Optical parameters for wavelength range 0.9 — 1.7 um
. Lens Transmission without
Resolution MTF > 45%@25lp/mm coating > 96%
Distortion <0.2% Antireflection Coating R<1%
Average axial chromatic ; : (o)
aberration <0.0392 mm Vignetting <1%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 1700 to 2300 nm
The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

1 January 2014 Rev002

TS _DIFF, LIMIT TS
TS 0.00 M
““TS 2.50 MM “

I
L) 7.50 15.00

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

FRI SEP 5 2008
DATA FOR 1.700@ TO 2.3000 um,
SURFACE:

IMAGE

HORUS- G3 - SUNI.L17.F2 1706-2300. ZHX
CONFIGURATION 1 OF 1

FIELD CURVATURE DISTORTION
ST +Q’Z v

£ 4

L B e B L B s e L
-0.50 0.00 .50 -0.50 0.00 .50
MILLIMETERS PERCENT

FIELD CURVATURE / DISTORTION

FRI SEP 5 2008
MAXIMUM FIELD IS 18.250 MILLIMETERS
WAVELENGTHS: 1,700 .10

HORUS G3 - SUNT.L17.F2 1700-2300.2HX
CONFIGURATION | DF |

100%

90%

80%

Transmittance
=1
<
=

60%

50%

40%

1700 1800 1900 2000 2100 2200 2300

SWIR 75 mm f/2 BFL 42 mm - P/N C0841

Wavelength: 1700 - 2300 nm

82

Wavelength [nm]

Optical parameters for wavelength range 1.7 — 2.3 um

Resolution MTF > 30%@15lp/mm O e o > 65%
Distortion < 0.5% Antireflection Coating R<1%

Specification are subject to change without notice

A

=
] Je'pic e

OPTICAL & OPTOELECTRONIC SYSTEMS



1 January 2014 Rev002

R T 185
MTEF, Field Curvature, Distortion and Lo ||t [
9| T I
. . \
Transmission from 900 to 2300 nm oL S :
an \\ il
The calculated MTF values are displayed or ™~ 1
5L N J
Below and are verified at the maximum e \‘\\\ .
3L SSoe
F/N and the best focus plane. The colored 2t 1
L B
lines represent the F.O.V. starting from the el e T
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER
center (0%) to the corner (1000/0) POLYCHROMATIC DIFFRACTION MTF
TUE SEP 1 2009
DATA FOR ©@.900WB TO 2.3000 Mm,
SURFACE: IMAGE
HORUS- G3 - SUNI.L17.F2,900-2300.ZMX
CONFIGURATION | OF 1
FIELD CURVATURE DISTORTION
SIS e Ts +Y SWIR 75 mm f/2 BFL 42 mm - P/N C0841
(it ) Wavelength: 900 - 2300 nm
100%
90%
: @ 80%
‘a g 83
‘ | £ 70% —
‘ g E 60%
oo MILLIMETERS 950 oz PES&E%T 920 0%
FIELD CURVATURE / DISTORTION 40%
TUE_SEP 1| 2009 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
MAXIMUM FIELD IS 10@.250 MILLIMETERS
VRVELENGTHS: 1,300 0.0 1,100 2,100 Wavelength [nm]
— HORUS- G3 - SUNI,L17.F2,900-230D. ZMX
CONFIGURATION 1 OF 1

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 20%@715lp/mm o Transrmiss on without > 65%
Distortion < 0.5% Antireflection Coating R<1%

Specification are subject to change without notice
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Electrical data

1 January 2014 Rev002

& Interfaces

IRIS FUNCTION
Motor model Faulhaber 1516TO09SR
Motor nominal voltage 9VDC
Motor maximum power 0.54 W
Current limit 0.19 A

Feedback 10 kOhm multi-turn potentiometer
Potentiometer model Spectrol 533-10K +5%
Gearhead reduction ratio 592:1

FOCUS FUNCTION

Motor model Faulhaber 1516TO09SR
Motor nominal voltage 9VDC
Motor maximum power 0.54 W
Current limit 0.19 A

Feedback
Potentiometer model
Gearhead reduction ratio

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%
592:1

Hirose HR10A-10P-12P connector Pin list

84
)
QDO
D @@
PIN MOTORIZED IRIS MOTORIZED FOCUS MOTORIZED IRIS & FOCUS

1 Vece Vce Vcce
2  Gnd Gnd Gnd
3 NA Analog Focus position Analog Focus position
4 Analog Iris position NA Analog Iris position
5 Identification resistor #1 Identification resistor #1 Identification resistor #1
6  Identification resistor #2 Identification resistor #2 Identification resistor #2
7 NA Focus Motor + Focus Motor +
8 NA Focus Motor — Focus Motor —
9  Iris Motor + NA Iris Motor +
10  Iris Motor — NA Iris Motor —

Every shipped motorized lens will be provided with potentiometers values of end
positions for both focus and iris motor

Specification are subject to change without notice
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LENS OB-SWIR75/4 — P/N C0415

General Description

This family of high resolution SWIR lenses image
from 0.9 — 2.3 um making them especially well-
suited for PCB inspection, special laser
applications, surveillance and alignment and
tracking. A high F/N and excellent transmission
characteristics allow superior imaging in these
wavelengths of interest.

Optical and mechanical parameters

Focal length 75 mm N. of elements 5
Image format (diagonal) 20.5 mm Dimensions Dia 80 x 60 mm 85
F.O.V. (diagonal) 15.5 degrees Weight 0.7 Kg
Max aperture F/N = 4 (fixed) Options
Object format N.A.
Min working distance 2000 mm Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Optional / If iris Other mount type Upon request
Min F/N = 22 Customization Upon request
P/N wavelength range mount type note
C0415.004 900-1700 nm C-Mount Without iris diaphragm
C0415.008 1700-2300 nm C-Mount Without iris diaphragm
C0415.013 900-2300 nm C-Mount Without iris diaphragm

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 900 to 1700 nm
The calculated MTF values are displayed
below and are verified at the maximum
F/N and the best focus plane. The colored

lines represent the F.O.V. starting from the

TS DIFF. LIMIT TS §5.2202 DEG
TS ©.0000 DEG TS 7.8383 DEG
TS 2.61@1 DEG
1.0 (|
B T

.9 L i

8 |
w
= .7
= L
w .6
w L
z
T
o
o 1L
3
5 3| il
[m}
g 2| i

At

.0 L L

©.00 35.00

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

center (0%) to the corner (100%).

POLYCHROMATIC DIFFRACTION MTF

TUE SEP 1 2009
DATA FOR @.9000
SURFACE: IMAGE

TO 1.7000 p«o,

HORUS-5LE-D@3-SUNT. L13.ZMX
CONFIGURATION | OF 12

FTELD CURVATURE
TS +S(

DISTORTION

+Y

MILLIMETERS

FIELD CURVATURE / OTISTORTION

TUE_SEP 1 2009
MAXIMUM FIELD IS 7.83@ DEGREES
WAVELENGTHS: 1,300 0.900 1. 100

—[HORUS-5LE-DB3-SUNI.L13.ZMX

CONFIGURATION 1 OF 12

SWIR 75 mm /4 BFL 17,5 mm - P/N C0415

Wavelength: 900 - 1700 nm

100%

95%
o 90%

o
£ 85%

E 80%
0

S 75%
S

" 70%
900

1000 1100 1200 1300 1400 1500 1600 1700

Wavelength [nm]

Optical parameters for wavelength range 0.9 — 1.7 um

Resolution MTF >50%@35lp/mm R > 98%
Distortion < 2% Antireflection Coating R<1%
Average axial iR <0.0614 mm Vignetting 0%

Specification are subject to change without notice

A

-
] Je'p e

OPTICAL & OPTOELECTRONIC SYSTEMS

86



MTF, Field Curvature, Distortion and

Transmission from 1700 to 2300 nm
The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

1 December 2014 Rev 002

TS DIFF. LIHIT
TS B

IS 5.2202 OEG
|TS 78303 EG
T

B . . . .
.5
.B J
.7 : i
" -
5
l
3
2| ]
al ]
B . .

©.80 18.29

E.0@
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

TUE APE_15 2088
DATR FOR 1.7E@@ TD 2.300@ xa.
SURFACE: IMRCE

HIRUS-SLE-93-3ME. LI 1780-2308 . I%
CONFTGURATION 1 OF 1

FIELO CURVATURE DISTORTION
S EETS -

- .'- “ .‘
[} ]
T i !

SWIR 75 mm f/4 BFL 17,5 mm - P/N C0415

Wavelength: 1700 - 2300 nm

I 95%
| it 90%
1 ! g 85%
] 5 con
T1:1 € 75%
i | 1 a
! ' § 70% 87
I— IIIIIIIII g 1@ I—I G'A IIIIIII H IIIIIII y '_ 0,
1.8 MILLEI;ISEES Lo £ FE%.‘;:T =-ee 65 A’
FIELD CURVATURE 7 OISTORTION 60%
TUE FPR 15 28 1700 1800 1900 2000 2100 2200 2300
MAXIMLIM FIIIELEI IS 7.83a FIEE-‘I.ElEES
WRVELENGTHS 1. 730 AR WL TR Wavelength [nm]
CONFIGLURRTION I OF 1
Optical parameters for wavelength range 1.7 — 2.3 um
Resolution MTF > 30%@710lp/mm S . > 80%
Distortion <2% Antireflection Coating R<1%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and o TN
TS _0.0000 DEG TS 7.8303 DEG
1o HHTS 2.6101 DEG H
Transmission from 900 to 2300 nm ol T — ]
.8 L = S -
The calculated MTF values are displayed 7| L ]
6L \i\\:\\\\:i‘g;\\jl\ i
Below and are verified at the maximum 5| -
L i
F/N and the best focus plane. The colored al |
2L i
lines represent the F.O.V. starting from the gl |
.0 L L L L L L L L L
o (0] ) . .
Center (0 /0) to the Corner (1 00 /0) o.oe SPATIAL FREQUENCY IN? CSYBCLES PER MILLIMETER 1500
POLYCHROMATIC DIFFRACTION MTF
TUE SEP 1 2009
StRRARE. Dice. | 203000 ke
HORUS-5LE-D@3-SUNT L 13. 900 -2300 . ZMX
CONFIGURATION 1 OF (2
FIELD CURVATURE DISTORTION
TSy of s +Y SWIR 75 mm f/4 BFL 17,5 mm - P/N C0415
-+ Wavelength: 900 - 2300 nm
1 100% -y
“‘ 1 95%
I 1 90%
| 1 B5% |
| \ (%]
\ 1§ B0% 88
‘ ‘ ]
I I &5%
I (7]
1 §0%
“““““““““““““““““““““““““““ F55%
-1.00 0.00 {.00 -1.00 ©.00 1.00
MILLIMETERS PERCENT 600/0
FIELD CURVATURE / DISTORTION 9001000100200300400500600700800902002102202300
TUE SEP 1 2009
EH?EEE%%TTS%WEIELD = 1?:@@83@ DEGEE%}? 210 Wavelength [nm]
HORUS-5LE-D@3-SUNT. L 13.900-2300. ZMX
CONFIGURATION 1 OF 12

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 45%@15Ip/mm T e > 80%
Distortion <2% Antireflection Coating R<1%

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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LENS OB-SWIR100/1.4 — P/N C0812

General Description

This family of high resolution SWIR lenses
image from 0.9 — 2.3 um making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and
excellent transmission characteristics allow
superior imaging in these wavelengths of
interest.

1 April 2015 Rev003

Optical and mechanical parameters

OB - SWIR 100

Focal length 100 mm N. of elements 6 89
Image format (diagonal) 20.5 mm Dimensions Dia 107 x 150 mm
F.O.V. (diagonal) 11.7 degrees Weight 1.6 Kg
Max aperture FIN=14 Options
Object format N.A.
Min working distance 6.5m Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max F/N = 1.4 Other mount type Upon request
Min F/N = 11 Customization Upon request
P/N wavelength range mount type note
C0812.001 Canon FD
C0812.002 900-1700 nm Nikon
C0812.003 M42 Screw
C0812.005 Canon FD
C0812.006 1700-2300 nm Nikon With iris diaphragm
C0812.007 M42 Screw
C0812.010 Canon FD
C0812.011 900-2300 nm Nikon
C0812.012 M42 Screw

Specification are subject to change without notice
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P/N wavelength range mount type note
C0812.071 Canon FD
C0812.072 900-1700 nm Nikon
C0812.073 M42 Screw
C0812.081 Canon FD
C0812.082 1700-2300 nm Nikon With motorized iris
C0812.083 M42 Screw
C0812.091 Canon FD
C0812.092 900-2300 nm Nikon
C0812.093 M42 Screw
C0812.074 Canon FD
C0812.075 900-1700 nm Nikon
C0812.076 M42 Screw
C0812.084 Canon FD
C0812.085 1700-2300 nm Nikon With motorized focus
C0812.086 M42 Screw
C0812.094 Canon FD
C0812.095 900-2300 nm Nikon
C0812.096 M42 Screw
Cc0812.077 Canon FD
C0812.078 900-1700 nm Nikon
C0812.079 M42 Screw
C0812.087 Canon FD : . .
C0812.088 1700-2300 nm Nikon it m°t%r'czed neand |
C0812.089 M42 Screw us
C0812.097 Canon FD
C0812.098 900-2300 nm Nikon
C0812.099 M42 Screw

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and o e, ik
=l !

9L )
Transmission from 900 to 1700 nm 5|

7L
The calculated MTF values are displayed ek
below and are verified at the maximum tr
F/N and the best focus plane. The colored jf i ]
lines represent the F.O.V. starting from the e T T e o  mwm

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

Center (0%) to the Corner (100%) POLYCHROMATIC DIFFRACTION MTF

WED AUG 6 2008
DATA FOR B.90@0 TO |.7000 wm.
SURFACE: IMAGE

HORUS-G94-SUNT . L22.ZMX
CONFIGURATION 1 OF |

FIELD CURVATURE DISTORTION
TR S by SWIR 100 mm /1,4 BFL 42 mm - P/N C0812
WY
\V\ Wavelength: 900 - 1700 nm
\ 100%
95%
90%
8
| S 85%
\ s
T T 8%
o0 2
8 75%
1 1 -
70%
T o o P o5
MILLIMETERS PERCENT 91
FIELD CURVATURE / DISTORTION 60%
900 1000 1100 1200 1300 1400 1500 1600 1700
WED RAUG & 20808
MAXIMUM FIELD IS 1@.250 MILLIMETERS Wavelength [nm]
WAVELENGTHS: ~ 8.900 1.300 1,700
——HBRUS-G94-SUNI.L22. ZMX

CONFIGURATION 1 OF 1

Optical parameters for wavelength range 0.9 — 1.7 um

Resolution MTF > 40%@25Ip/mm R, > 95%
Distortion <0.5% Antireflection Coating R<1%
Average axial S <0.0243 mm Vignetting <3%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and . Wﬁfgfgaggﬂ Wré?ﬁég o
Transmission from 1700 to 2300 nm o] TG ]
The calculated MTF values are displayed ji I

Below and are verified at the maximum : I

F/N and the best focus plane. The colored : |

lines represent the F.O.V. starting from the T | |
center (0%) to the corner (100%). o s a0

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

WED RUG 6 2008
DATA FOR 1.7000 TO 2.3000 pao.
SURFACE: IMAGE

HORUS-G94-SUNIL . L22., 1700-2300 , ZMX
CONFIGURATION 1 OF 1

FIELD CURVATURE DISTORTION
TI]TS TS oy SWIR 100 mm f/1,4 BFL 42 mm - PIN C0812
\ \ Y / Wavelength: 1700 - 2300 nm
\ | T 100%
B T 90%
i 4/ 92
| i 2 80%
| c
s
T T £ 0%
w
T m c
°
. 1 F 60% -
B e SR A aea £ R S E
-0.50 0.00 2.50 -1.00 0. 00 .00 50%
MILLIMETERS PERCENT
FIELD CURUATURE / DISTORTION 40%
WED AUG 6 2008 1700 1800 1900 2000 2100 2200 2300
MAXIMUM FIELD IS 10,258 MILLIMETERS
WAVELENGTHS | 1.700 2100 Tal Wavelength [nm]
—_— HORUS-G94-SUNI. L22. 1700-2308, ZMX
CONFIGURATION | OF 1

Optical parameters for wavelength range 1.7 — 2.3 um

Resolution MTF > 35%@15Ip/mm Y wone > 56%
Distortion <0.5% Antireflection Coating R<1%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 900 to 2300 nm

The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

1 April 2015 Rev003

é;i\;‘mi‘md‘\]m;oé

TS DIFF. LIMIT
TS 0.00, 0.
““TS 0.00, 2 SB MM

0@

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

TUE SEP 1 2009
DATA FOR ©@.9000 TO 2.3000 Km,
SURFACE: IMAGE

HORUS-G9Y4-SUNT . L22.908-2300 . ZMX
CONFIGURATION 1 OF 1

FIELD CURVATURE DISTORTION
T pISs oy
1 T
wwwwwwwwwwwwwwwwwwwww
. .00 0.00 1.0
MILLIMETERS PERCENT

FIELD CURVATURE / DISTORTION

TUE SEP | 2089
MAXIMUM FIELD IS l@ 250 MILLIMETEES
WAVELENGTHS: 8,988 1.3 2.100

HORUS-G34-SUNT . L22.9p0-2300. ZMX
CONFIGURATION 1 OF

Transmittance

100%

90%

80%

70%

60%

50%

40%

SWIR 100 mm /1,4 BFL 42 mm - P/N C0812

Wavelength: 900 - 2300 nm

93

900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300

Wavelength [nm]

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 30%@15lp/mm

Lens Transmission without
coating

> 56%

Distortion <0.5%

Antireflection Coating

R<1%

Specification are subject to change without notice
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Electrical data & Interfaces

IRIS FUNCTION

Motor model

Motor nominal voltage
Motor maximum power
Current limit

Faulhaber 1516T009SR
9 VDC
0.54 W
0.19 A

Feedback 10 kOhm multi-turn potentiometer
Potentiometer model Spectrol 533-10K +5%
Gearhead reduction ratio 592:1
FOCUS FUNCTION
Motor model Faulhaber 1516TO09SR
Motor nominal voltage 9VDC
Motor maximum power 0.54 W
Current limit 0.19 A

Feedback
Potentiometer model
Gearhead reduction ratio

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%
592:1

Hirose HR10A-10P-12P connector Pin list

94
)
Q00
5@
PIN MOTORIZED IRIS MOTORIZED FOCUS MOTORIZED IRIS & FOCUS

1 Vece Vce Vcce
2  Gnd Gnd Gnd
3 NA Analog Focus position Analog Focus position
4 Analog Iris position NA Analog Iris position
5 Identification resistor #1 Identification resistor #1 Identification resistor #1
6  Identification resistor #2 Identification resistor #2 Identification resistor #2
7 NA Focus Motor + Focus Motor +
8 NA Focus Motor — Focus Motor —
9  Iris Motor + NA Iris Motor +
10  Iris Motor — NA Iris Motor —

Every shipped motorized lens will be provided with potentiometers values of end
positions for both focus and iris motor

Specification are subject to change without notice
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LENS OB-SWIR100/2 — P/N C0842

General Description

This family of high resolution SWIR lenses
image from 0.9 - 2.3 pum making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and

excellent

transmission characteristics allow

superior imaging in these wavelengths of
interest.
Optical and mechanical parameters
Focal length 100 mm N. of elements 6 95
Image format (diagonal) 20.5 mm Dimensions Dia 107 x 150 mm
F.O.V. (diagonal) 11.7 degrees Weight 1.4 Kg
Max aperture FIN=2 Options
Object format N.A.
Min working distance 6m Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max F/N = 2 Other mount type Upon request
Min F/N = 11 Customization Upon request
P/N wavelength range mount type note
C0842.001 Canon FD
C0842.002 900-1700 nm Nikon
C0842.003 M42 Screw
C0842.005 Canon FD
C0842.006 1700-2300 nm Nikon With iris diaphragm
C0842.007 M42 Screw
C0842.010 Canon FD
C0842.011 900-2300 nm Nikon
C0842.012 M42 Screw

Specification are subject to change without notice
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OB — SWIR 100

P/N wavelength range mount type note
C0842.071 Canon FD
C0842.072 900-1700 nm Nikon
C0842.073 M42 Screw
C0842.081 Canon FD
C0842.082 1700-2300 nm Nikon With motorized iris
C0842.083 M42 Screw
C0842.091 Canon FD
C0842.092 900-2300 nm Nikon
C0842.093 M42 Screw
C0842.074 Canon FD
C0842.075 900-1700 nm Nikon
C0842.076 M42 Screw
C0842.084 Canon FD
C0842.085 1700-2300 nm Nikon With motorized focus
C0842.086 M42 Screw
C0842.094 Canon FD
C0842.095 900-2300 nm Nikon
C0842.096 M42 Screw
Cc0842.077 Canon FD
C0842.078 900-1700 nm Nikon
C0842.079 M42 Screw
0842888 e HE With motorized iris and
C0842.088 1700-2300 nm Nikon focus 9%
C0842.089 M42 Screw
C0842.097 Canon FD
C0842.098 900-2300 nm Nikon
C0842.099 M42 Screw

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 900 to 1700 nm
The calculated MTF values are displayed
below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).
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TS DIFF., LIMIT TS 3.9816 DEG
TS_8.0000 DEG 7S '5.8524 DEG

o ‘ ||Ts 19508 TEG H

S
9L
8
7L
6|
5|
L ]
3L i
2 |
1
.0 . . . . . .

2.00 12.50 25.00

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

MON

DATA FOR B.9BBB TO | .7000 um.
SURFACE: IMAGE

MAY 24 2810

HORUS-G94-AL-L25.F2, ZMX
CONFIGURATION 1 OF 1

FIELD CURVATURE DISTORTION
sy o

L I S e
-.50 0.00 ?.50
MILLIMETERS

N e s s O
-1.00 0.00 1.0
PERCENT

FIELD CURVATURE / DISTORTION

MON MAY 24 2010
MAXIMUM FIELD IS 5.852 DEGREES
WAVELENGTHS: 1,308 0.900 1. 100

—HBRUS-GO4-AL-L25 . F2, ZMX
CONFIGURATION 1 OF 1

Transmittance

SWIR 100 mm f/2 BFL 42 mm - P/N C0842
Wavelength: 900 -1700 nm

100%

95%

90%

85%

80%

75%

70%

65%

97

60%

900 1000 1100 1200 1300 1400 1500 1600 1700
Wavelength [nm]

Optical parameters for wavelength range 0.9 — 1.7 um

Resolution MTF > 40%@25Ip/mm T e > 95%
Distortion <0.5% Antireflection Coating R<1%
Average axial S <0.0243 mm Vignetting <3%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and . Wﬁjg%@géggé&g WTSE%&EE&G
Transmission from 1700 to 2300 nm N T

The calculated MTF values are displayed Z I

Below and are verified at the maximum f I

F/N and the best focus plane. The colored z I I
lines represent the F.O.V. starting from the ; I |
center (0%) to the corner (100%). T e s e e

POLYCHROMATIC DIFFRACTION MTF

MON MAY 24 2010
DATA FOR 1|.700® TO 2.3000 pm.
SURFACE: IMAGE

HORUS-G94-AL-L25 .F2. 1700-2300., ZMX
CONFIGCURATION | OF 1

FIELD CURVATURE DISTORTION
TIBLYES S oy SWIR 100 mm /2 BFL 42 mm - P/N C0842
Wavelength: 1700 - 2300 nm
100%
\ 90%
g &% 98
W\ c
\ i
| £ 0%
\ @
| §
\ F 60%
A e e e e e e L e e e e e e L
-8.5 0.00 ?.50 -1.00 0.00 1.00 50%
MILLIMETERS PERCENT
FIELD CURVATURE / DISTORTION 0%
MON _MAY 24 2018 1700 1800 1900 2000 2100 2200 2300
MAXIMUM FIELD IS 5.852 DEGREES
WAVELENGTHS: 1,700 2.000 2.300 Wavelength [nm]
FHBRUS-G94-AL-L25 . F2, [700-2300. ZMX
CONFIGURATION | OF |

Optical parameters for wavelength range 1.7 — 2.3 um

Resolution MTF > 30%@20lp/mm Y oot o > 56%
Distortion <0.5% Antireflection Coating R<1%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 900 to 2300 nm

The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

1 January 2014 Rev001

TS DIFF. LIMIT
TS_©.0080 DEG
““TS 1.9508 DEG
T

TS 3.90816 DEG
‘ ‘TS 5.8524 DEG

8§ -~ b w £ 0o N O w e

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

MON MAY 24 2010
DATA FOR ©@.9000 TO 2.3000 um,
SURFACE: IMAGE

HORUS-GO4-AL-L25.F2.908-2300. ZMX

CONFIGURATION 1 OF

FTELD CURVATURE DISTORTION
TISE Jyle s +Y
T T
\ -+ /
/
£ /
/
\
‘ |
\f
’ -
-0.50 0.0 0.50 -1.00 0.00 |00
MILLIMETERS PERCENT

FIELD CURVATURE / DISTORTION

MON_MARY 24 281
MAXIMUM FIELD IS 5 852 DEGEEES
VAVELENGTHS: D500 700

2.100
— HORUS-G94-AL-L25.F2.900-2308. ZMX
CONFIGURATION | DOF

100%

90%

30%

70%

Transmittance

60%

50%

40%

SWIR 100 mm /2 BFL 42 mm - PIN C0842

Wavelength: 900 - 2300 hm

900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
Wavelength [nm]

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 15%@20lp/mm piis > 56%
Distortion <0.5% Antireflection Coating R<1%

Specification are subject to change without notice
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Motor model

Motor nominal voltage
Motor maximum power
Current limit

Feedback

Potentiometer model
Gearhead reduction ratio

Motor model

Motor nominal voltage
Motor maximum power
Current limit

Feedback

Potentiometer model
Gearhead reduction ratio

Electrical data & Interfaces

IRIS FUNCTION

1 January 2014 Rev001

OB — SWIR 100

Faulhaber 1516T009SR

9 VDC
0.54 W
0.19 A

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%

592:1

FOCUS FUNCTION

Faulhaber 1516T009SR

9 VDC
0.54 W
0.19 A

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%

592:1

Hirose HR10A-10P-12P connector Pin list

PIN MOTORIZED IRIS

1 Ve

2  Gnd

3 NA

4 Analog Iris position

5 Identification resistor #1
6  Identification resistor #2
7 NA

8 NA

9  Iris Motor +

10 Iris Motor —

200
D0 OO
5@
MOTORIZED FOCUS
Vce
Gnd

Analog Focus position
NA

Identification resistor #1
Identification resistor #2
Focus Motor +

Focus Motor —

NA

NA

100

MOTORIZED IRIS & FOCUS
Vcce

Gnd

Analog Focus position
Analog Iris position
Identification resistor #1
Identification resistor #2
Focus Motor +

Focus Motor —

Iris Motor +

Iris Motor —

Every shipped motorized lens will be provided with potentiometers values of end
positions for both focus and iris motor

Specification are subject to change without notice
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LENS OB-SWIR100/4 — P/N C0416

General Description

This family of high resolution SWIR lenses
image from 0.9 - 2.3 um making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and
excellent transmission characteristics allow
superior imaging in these wavelengths of
interest.

Optical and mechanical parameters

Focal length 100 mm N. of elements 5 101
Image format (diagonal) 20.5 mm Dimensions Dia 80 x 100 mm
F.O.V. (diagonal) 11.7 degrees Weight 0.9 Kg
Max aperture F/N = 4 (fixed) Options
Object format N.A.
Min working distance 3m Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Optional / If iris Other mount type Upon request
Min F/N = 22 Customization Upon request

Specification are subject to change without notice
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P/N wavelength range mount type note

C0416.001 Canon FD

C0416.002 Nikon Without iris diaphragm
C0416.003 900-1700 nm M42 Screw

C0416.051 Canon FD

C0416.052 Nikon With iris diaphragm
C0416.053 M42 Screw

C0416.005 Canon FD

C0416.006 Nikon Without iris diaphragm
C0416.007 1700-2300 nm M42 Screw

C0416.055 Canon FD

C0416.056 Nikon With iris diaphragm
C0416.057 M42 Screw

C0416.010 Canon FD

C0416.011 Nikon Without iris diaphragm
C0416.012 900-2300 nm M42 Screw

C0416.060 Canon FD

C0416.061 Nikon With iris diaphragm
C0416.062 M42 Screw

102

OB — SWIR 100

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and TSTé’jéfe‘eb%m%Eeggg) 137854 e

S'1.9508 (
i

Transmission from 900 to 1700 nm

The calculated MTF values are displayed

below and are verified at the maximum

Modulus of the OTF
T
I

F/N and the best focus plane. The colored

lines represent the F.O.V. starting from the

Spatial Frequency in cycles per mm

center (0%) to the corner (100%).

Polychromatic Diffraction MTF

Optec S.p.A.

12/07/2011
Data for 0.9000 to 1.7000 um.
Surface: Image

C02-dis1.113.zmx
Configuration 1 of 12

Field Curvature Distortion
TTS§9S +Y SWIR 100 mm fi4 BFL 42 mm - P/N C0416
‘ ‘ Wavelength: 900 - 1700 nm
100%
95%
90%
g 85
g
-E 80%
& 75%
T [
““““““““““ 70%
o Millir::ter‘s o - Per‘ctant ° 65%
Field Curvature / F-Tan(Theta) Distortion 60% 103
12/07/2011 Optec S.p.A. 90 1000 1100 1200 1300 1400 1500 1600 1700
Maximum Field is 5.852 Degrees.
Wavelengths: 1.100 1.300 1.700 . Wavelength [nm]
CO2-dis1.113.zmx
Configuration 1 of 12
Optical parameters for wavelength range 0.9 — 1.7 um
. Lens Transmission without
Resolution MTF >50%@50lp/mm coating >97%
Distortion <0.3% Antireflection Coating R<1%
Average axial chromatic . . o
aberration <0.0102 mm Vignetting <6%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and T‘STg’;gf?ggg:gs%gg) H“é'??%?zﬁd?ﬁég)

Transmission from 1700 to 2300 nm Ol 1

The calculated MTF values are displayed : ol

Below and are verified at the maximum : ol 1

F/N and the best focus plane. The colored il :

lines represent the F.O.V. starting from the . L L e e
Spatial Frequency in cycles per mm

center (0%) to the corner (100%). B rtscrentic otteocion w1 Optec S.p.A.

1 July 2014 Rev003

Data for 1.7000 to 2.3000 um.
Surface: Image

€02-dis1.113 1700-2300.ZMX
Configuration 1 of 1

Field Curvature Distortion
RS S y SWIR 100 mm f/4 BFL 42 mm - P/N C0416
\ A Wavelength: 1700 - 2300 nm
\\\ €
100%
T T 90%
4 '\,, 2 80%
\ c
\ s
4 i £
\ £ 70%
—+ 4 @
[ =
5
T T = 60%
-0.50 0.00 0.50 -8.5 ) e.5
Millimeters Percent 50%
Field Curvature / F-Tan(Theta) Distortion £0% 104
12/07/2011 Optec 5.p.A. 1700 1300 1900 2000 2100 2200 2300
Male.mum hField is 5.852 Degrees.
Wavelengths: 1.900 2.100
C@2-dis1.113 1700-2300.ZMX Wavelength [nm]
Configuration 1 of 1

Optical parameters for wavelength range 1.7 — 2.3 um

Resolution MTF > 40%@30lp/mm Lens Transrisson wifhout > 75%
Distortion <0.3% Antireflection Coating R<1%

Specification are subject to change without notice
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Ry R AR
MTF, Field Curvature, Distortion and L noe (o) -

Transmission from 900 to 2300 nm

The calculated MTF values are displayed

Below and are verified at the maximum

Modulus of the OTF
T

F/N and the best focus plane. The colored o |

] 3 3 9 12 15 18 21 2 27 E

lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

Spatial Frequency in cycles per mm

Polychromatic Diffraction MTF

12/07/2011 Optec S.p.A.

Data for 1.7000 to 2.3000 pum.
Surface: Image

C02-dis1.113 1700-2300.ZMX
Configuration 1 of 1

Field Curvature Distortion
+Y SWIR 100 mm f/4 BFL 42 mm - PIN C0416
T Wavelength: 900 - 2300 nm
T 100%
-+ 90%
\L 2 80%
i g 0%
I w
&
+ F 60%
o Milliran.zater‘s o e Per‘caent " 50% 105
Field Curvature / F-Tan(Theta) Distortion o
Optec S.p.A 40%
12/07/2011 14 is 5.852 Degrees P TP 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
Wavelengths: ER-TY) 2.100 - Wavelength [nm]
C02-dis1.113 1700-2300.ZMX
Configuration 1 of 1
Optical parameters for wavelength range 0.9 — 2.3 um
. Lens Transmission without
Resolution MTF > 40%@30lp/mm coating >70%
Distortion <0.3% Antireflection Coating R<1%

More details are available upon request and technical drawings are open for the

customers and their needs.

Specification are subject to change without notice
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LENS OB-SWIR200/2.4 — P/N C1116

General Description

This family of high resolution SWIR lenses
image from 0.9 — 2.3 pum making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and
excellent transmission characteristics allow
superior imaging in these wavelengths of
interest.

Optical and mechanical parameters

Focal length 200 mm N. of elements 6 107
Image format (diagonal) 20.5 mm Dimensions Dia 104 x 186mm
F.O.V. (diagonal) 5.87 degrees Weight 2.4 Kg
Max aperture FIN=24 Options
Object format N.A.
Min working distance 5m Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A.
Iris Max F/N = 2.4 Other mount type Upon request
Min F/N = 16 Customization Upon request
P/N wavelength range mount type note
C1116.001 Canon FD
C1116.002 900-1700 nm Nikon
C1116.003 M42 Screw
C1116.005 Canon FD
C1116.006 1700-2300 nm Nikon With iris diaphragm
C1116.007 M42 Screw
C1116.010 Canon FD
C1116.011 900-2300 nm Nikon
C1116.012 M42 Screw

Specification are subject to change without notice
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P/N wavelength range mount type note
C1116.071 Canon FD
C1116.072 900-1700 nm Nikon
C1116.073 M42 Screw
C1116.081 Canon FD
C1116.082 1700-2300 nm Nikon With motorized iris
C1116.083 M42 Screw
C1116.091 Canon FD
C1116.092 900-2300 nm Nikon
C1116.093 M42 Screw
C1116.074 Canon FD
C1116.075 900-1700 nm Nikon
C1116.076 M42 Screw
C1116.084 Canon FD
C1116.085 1700-2300 nm Nikon With motorized focus
C1116.086 M42 Screw
C1116.094 Canon FD
C1116.095 900-2300 nm Nikon
C1116.096 M42 Screw
C1116.077 Canon FD
C1116.078 900-1700 nm Nikon
C1116.079 M42 Screw Lo8
C1116.087 Canon FD . . .
C1116.088 1700-2300 nm Nikon il m°tfr'zed Iris and
C1116.089 M42 Screw ocus
C1116.097 Canon FD
C1116.098 900-2300 nm Nikon
C1116.099 M42 Screw

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

- - TS Diff. Limit TS 8.40 mm
Transmission from 900 to 1700 nm 1S 0.60 m

TS 10.25 mm
TS 5.95 mm “
|
u T T T

The calculated MTF values are displayed r —=F i

below and are verified at the maximum

F/N and the best focus plane. The colored

Modulus of the OTF
s
T

lines represent the F.O.V. starting from the > r
center (0%) to the corner (100%). M

I
15 17.5 » 0.5 5
Spatial Frequency in cycles per mm

Polychromatic Diffraction MTF

26/04/2011 Optec S.p.A.
Data for ©.9000 to 1.7000 pum.
Surface: Image

PROVA.8.B.zmx
Configuration 1 of 1
Field Curvature Distortion
ST s T3EST ™ SWIR 200 mm f/2.4 BFL 42 mm - P/N C1118
A
LA
| | ‘ 100%
i r 1
I i 95%
I T \\ T
“:\ T ““ o0% —
| 1 ;% 109
Va‘.se‘ T T T T T T T \0'%\ T T T T T T T \0.\52 70105\ T T T T T T T T . T T T T T T T T \al\as sEe
Millimeters Percent 85%
Field units changed to field angle
Field Curvature / F-Tan(Theta) Distortion 50,
26/04/2011 Optec S.p.A. 300 1000 1100 1200 1369 00 1500 1888 1788
Maximum Field is 2.936 Degrees.
Wavelengths: ©.900 1.100 .300 1.700 Wavelength [nm]
PROVA.8.B.zmx
Configuration 1 of 1
Optical parameters for wavelength range 0.9 — 1.7 gm
. Lens Transmission without
Resolution MTF > 45%@25lp/mm conting > 90%
Distortion < 0.05% Antireflection Coating R<1%
Average axial chromatic ; : [¢)
aberration Vlgnettmg <2 A)
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MTF, Field Curvature, Distortion and

Transmission from 1700 to 2300 nm

The calculated MTF values are displayed

Below and are verified at the maximum

F/N and the best focus plane. The colored

lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

Modulus of the OTF
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TS Diff. Limit

TS _8.40 mm

TS_0.00 mm
““‘TS 5.95 mm
T

“ TS 10.25 mm
|
T T
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Spatial Frequency in cycles per mm

Polychromatic Diffraction MTF

26/04/2011
Data for 1.7000 to 2.3000 pum.
Surface: Image

Optec S.p.A.

PROVA.8.B.zmx
Configuration 1 of 1

Field Curvature Distortion
Ly S Ss9IT oy
— \H
11
T T 1 — T
-0.50 0.00 .50 -0.05 [ 0.05
Millimeters Percent

Field units changed to field angle

Field Curvature / F-Tan(Theta) Distortion

26/04/2011

Maximum Field is 2.937 Deg
2

Wavelengths: 1.700 1.900

rees.
000

Optec S.p.A.

2.300

PROVA.8.B.zmx
Configuration 1 of 1

Transmittance

n fiz.4 BFL 42 mm

SWIR 200 m -PiNCiiie

100%

a0%

—
S
-
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~
T
~
0% .
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~
e
N
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50%
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Wavelength [nm]

Optical parameters for wavelength range 1.7 — 2.3 um

Resolution MTF > 30%@20lp/mm Y waine o >50%
Distortion < 0.05% Antireflection Coating R<1%
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MTF, Field Curvature, Distortion and

P80 an 1518°10.58
Transmission from 900 to 2300 nm : . | H |
The calculated MTF values are displayed 5
Below and are verified at the maximum f
F/N and the best focus plane. The colored ; |
lines represent the F.O.V. starting from the |
center (0%) to the corner (100%). Mo i e v w  w w x  w  ow

Spatial Frequency in cycles per mm

Polychromatic Diffraction MTF

26/04/2011 Optec S.p.A.
Data for ©.9000 to 2.3000 um.
Surface: Image

PROVA.8.B.zmx
Configuration 1 of 1
Field Curvature

Distortion
ST §VT S SSITT
1 |
LA

v SWIR 200 mm f/2.4 BFL 42 mm - PIN C1116

Wavslangth: 900 - 2300 nm

| \ i 100%
‘ LR E——
| il I~
1 1l Iy
“‘\“ \““ \‘:‘ 0% ~
=
80%
4 (1 3 <
| I g \ 111
£ 70% -
n
c
"
s F 60%
Millimeters Percent 0%
Field units changed to field angle
Field Curvature / F-Tan(Theta) Distortion
Optec S.p.A on
26/04/2011 : P PR 500 1000 1100 1200 1300 1400 1500 1600 1700 1800 1500 2000 2100 2200 2300
Marlru@“Flﬁ;g 1?%5.936 De%gees. o -
I s 1700 . ! 1.3 0.9 .
aielengths SROVA BB 2mx Wavelength [nm]
Configuration 1 of 1

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 45%@20lp/mm 1 e > 50%
Distortion < 0.05% Antireflection Coating R<1%
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Motor model

Motor nominal voltage
Motor maximum power
Current limit

Feedback

Potentiometer model
Gearhead reduction ratio

Motor model

Motor nominal voltage
Motor maximum power
Current limit

Feedback

Potentiometer model
Gearhead reduction ratio

Electrical data & Interfaces

IRIS FUNCTION

1 December 2014 Rev004

Faulhaber 1516T009SR

9VDC
0.54 W
0.19 A

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%

592:1

FOCUS FUNCTION

Faulhaber 1516T009SR

9 VDC
0.54 W
0.19 A

10 kOhm multi-turn potentiometer
Spectrol 533-10K +5%

592:1

Hirose HR10A-10P-12P connector Pin list

PIN MOTORIZED IRIS
1 Vce
2 Gnd
3 NA
4 Analog Iris position
5  Identification resistor #1
6  Identification resistor #2
7 NA
8 NA
9  Iris Motor +
10 Iris Motor —

MOTORIZED FOCUS
Vce
Gnd
Analog Focus position
NA
Identification resistor #1
Identification resistor #2
Focus Motor +
Focus Motor —
NA
NA

112

MOTORIZED IRIS & FOCUS
Vce

Gnd

Analog Focus position
Analog Iris position
Identification resistor #1
Identification resistor #2
Focus Motor +

Focus Motor —

Iris Motor +

Iris Motor —

Every shipped motorized lens will be provided with potentiometers values of end
positions for both focus and iris motor

Specification are subject to change without notice
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Le tolleranze si intendono applicate a trattamento eseguito

Tollerances must be applicable after coating
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LENS OB-SWIR300/3.5 — P/N C0245

General Description

This family of high resolution SWIR lenses
image from 0.9 — 2.3 um making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and
excellent transmission characteristics allow
superior imaging in these wavelengths of

interest.
Optical and mechanical parameters
Focal length 300 mm N. of elements 7
Image format (diagonal) 20.5 mm Dimensions Dia 99 x 293 mm
F.O.V. (diagonal) 3.9 degrees Weight 2 Kg
Max aperture F/IN =3.5 .
. Options
Object format N.A. 113
Min working distance 7000 mm Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A
Iri Max F/N = 3.5 Other mount type Upon request
s Min F/N = 22 Customization Upon request
P/N wavelength range mount type note

C0245.001 Without iris diaphragm

C0245.002 With manual iris diaphragm

C0245.003 Canon FD Without iris with motorized focus

C0245.077 With motorized iris and focus

C0245.004 Without iris diaphragm

C0245.005 With manual iris diaphragm

C-mount - — .

C0245.006 Without iris with motorized focus

C0245.076 900-1700 nm With r.notori.z<.ed i.ris and focus

C0245.031 Without iris diaphragm

C0245.032 Nikon With manual iris diaphragm

C0245.033 Without iris with motorized focus

C0245.078 With motorized iris and focus

C0245.007 Without iris diaphragm

C0245.008 M42 With manual iris diaphragm

C0245.009 Without iris with motorized focus

C0245.079 With motorized iris and focus

Specification are subject to change without notice
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P/N wavelength range mount type note
C0245.011 Without iris diaphragm
C0245.012 Canon ED 'With r.n'anu.al iris diaphragm
C0245.013 Without iris with motorized focus
C0245.087 With motorized iris and focus
C0245.014 Without iris diaphragm
C0245.015 With manual iris diaphragm
C-mount - — .
C0245.016 Without iris with motorized focus
C0245.086 1700-2300 nm With r.notori.z<.ed i.ris and focus
C0245.034 Without iris diaphragm
C0245.035 Nikon With manual iris diaphragm
C0245.036 Without iris with motorized focus
C0245.088 With motorized iris and focus
C0245.017 Without iris diaphragm
C0245.018 M42 With manual iris diaphragm
C0245.019 Without iris with motorized focus
C0245.089 With motorized iris and focus
C0245.021 Without iris diaphragm
C0245.022 Canon ED With manual iris diaphragm
C0245.023 Without iris with motorized focus
C0245.097 With motorized iris and focus
C0245.024 Without iris diaphragm
C0245.025 With manual iris diaphragm
C-mount - — .
C0245.026 Without iris with motorized focus
C0245.096 With motorized iris and focus
C0245.037 900-2300 nm Without iris diaphragm
C0245.038 Nikon With manual iris diaphragm
C0245.039 Without iris with motorized focus
C0245.098 With motorized iris and focus
C0245.027 Without iris diaphragm
C0245.028 M42 With manual iris diaphragm
C0245.029 Without iris with motorized focus
C0245.099 With motorized iris and focus
co245050 | OQNLYFORLASER Canon FD Without iris diaphragm.

1545-1555 nm

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 900 to 1700 nm
The calculated MTF values are displayed
below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).
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TS 8.00 MM

TS DIFF, LIMIT 18
Hrs‘z‘aa MM H
!

® —~ N W £ 0 o N 0 v ©

L
0.00 20.00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

FIELD CURVATURE

=5 & Y T Y

DISTORTION

THU SEP 11 2008
DATA FOR ©@.900@ TO 1.7000 Ko,
SURFACE: IMAGE

\\\\\\\\\\\\\\\\\\\\

SWIR 300 mm /3,5 BFL 42 mm - P/N C0245

Wavelength: 900 - 1700 nm

100%
95%
@ 90%
% 85%
§ 80%
75%
-0.10 o.00 ©.10 -0.20 ©.00 B.20
MILLIMETERS PERCENT 70%
FIELD CURVYATURE / DISTORTION 900 1000 1100 1200 1300 1400 1500 1600 1700
THU SEP 11 2008 Wavelength [nm]
MAXIMUM FIELD IS 10@.250 MILLIMETERS
WAVELENGTHS: ©.900 1.300 1,700
=31 -DISE.L21 . ZMX
CONFIGURATION | OF 12
Optical parameters for wavelength range 0.9 — 1.7 um
Resolution MTF > 60%@40lp/mm T e > 96%
Distortion <0.2% Antireflection Coating R<1%
Average axial chromatic . .
aberration <0.0477 mm Vignetting <12%
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MTF, Field Curvature, Distortion and

Transmission from 1700 to 2300 nm
The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).
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IFF. LIMIT

I
0 .00 20.00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

THU SEP 11 2008
DATA FOR 1.700@8 TO 2.3000 pm.
SURFACE: IMAGE

F31-DISE.L21 1508-23@0.ZMX
CONFIGURATION 1 OF 1

FIELD CURVATURE DISTORTION
STTT,y oy SWIR 300 mm /3,5 BFL 42 mm - P/N C0245
‘ ’J T T / Wavelength: 1700 - 2300 nm
Wl T T / 95% {
+ + 85%
/ @ ’
s + 8
1 4 £ 75%
i £
T 1 = 6% 116
AR N A ARas 550
MILLIMETERS PERCENT
FIELD CURVATURE / DISTORTION 45%
THU SEP 11 2008 1700 1800 1900 2000 2100 2200 2300
MAXIMUM FIELD IS 18.250 MILLIMETERS
WAVELENGTHS: | .700 2.100 AL Wavelength [nm]
—_— F31-0DISE.L2! 1500-2300.7ZMX
CONFIGURATION 1| OF 1
Optical parameters for wavelength range 1.7 — 2.3 um
. Lens Transmission without
Resolution MTF > 50%@40lp/mm coating > 56%
Distortion <0.2% Antireflection Coating R <0.5%
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MTF, Field Curvature, Distortion and

Transmission from 900 to 2300 nm
The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored

lines represent the F.O.V. starting from the

1.
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TS_DIFF, LIMIT
TS_0.00 MM
HHTS 2.56 MM

T

I
Rlupla}

0, (o) 0.00 .
Center (0 /0) tO the corner (100 /0) SPATIAL FREQUENCY IN CYCLES PER MILLIMETER
POLYCHROMATIC DIFFRACTION MTF
FRI SEP 4 2009
DATA FOR ©.5008 TO 2.3000 um,
SURFACE: IMAGE
F31-DISE.L21,900-2300 . ZMX
CONFIGURATION | OF 12
FIELD CURVATURE DISTORTION
TS T T o SWIR 300 mm /3,5 BFL 42 mm - PIN C0245
‘X / Wavelength: 900 - 2300 nm
I I
N [
95%
1/
/ 5%
€ / )
o
5
Tl £ 5%
E
1 7]
c
1 S 5504 117
'_ _
?.10 . 0.10 2.20 0.00 0.20
MILLIMETERS PERCENT 5%
FIELD CURVATURE / DISTORTION
45%
FRI SEP 4 2009
MRX%MUM FIELD IS 38‘25@ MILLIMETERS 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
WRVELENCTHS: .90 30 .70
— [F31-DISE.L21.908-2300 . ZMX Wavelength [nm]
‘CONFIGURHTIDN 1 OF 12

Optical parameters for wavelength range 0.9 — 2.3 ym

Resolution MTF > 50%@40lp/mm e > 56%
Distortion <0.2% Antireflection Coating R<1%

More details are available upon request and technical drawings are open for the

customers and their needs.
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Electrical data & Interfaces

IRIS FUNCTION

Motor model Faulhaber 1516TO09SR
Motor nominal voltage 9VDC
Motor maximum power 0.54 W
Current limit 0.19 A
Feedback 10 kOhm multi-turn potentiometer
Potentiometer model Spectrol 533-10K +5%
Gearhead reduction ratio 592:1

FOCUS FUNCTION
Motor model Faulhaber 1516TO09SR
Motor nominal voltage 9VDC
Motor maximum power 0.54 W
Current limit 0.19 A
Feedback 10 kOhm multi-turn potentiometer
Potentiometer model Spectrol 533-10K +5%
Gearhead reduction ratio 592:1

Hirose HR10A-10P-12P connector Pin list

118

PIN MOTORIZED IRIS & FOCUS

1 Vce

2 Gnd

3 Analog Focus position
4 Analog Iris position

5 Identification resistor #1
6 Identification resistor #2
7 Focus Motor +

8 Focus Motor —

9 Iris Motor +

10 Iris Motor —

Every shipped motorized lens will be provided with potentiometers values of end
positions for both focus and iris motor

Specification are subject to change without notice
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LENS OB-SWIR500/7 — P/N C0615

General Description

This family of high resolution SWIR lenses
image from 0.9 — 2.3 um making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and
excellent transmission characteristics allow
superior imaging in these wavelengths of
interest.

118

Optical and mechanical parameters

Focal length 500 mm N. of elements 5

Image format (diagonal) 20.5 mm Dimensions Dia 85x 400 mm

F.O.V. (diagonal) 2.35 degrees Weight 2.4 Kg

Max aperture FIN=7 Options

Obiject format N.A.

Min working distance 20000 mm Motorized focus Upon request

Zoom value N.A. Motorized iris Upon request

Focus Manual Motorized zoom N.A

Iris Max F/N =7 Other mount type Upon request
Min F/N = 22 Customization Upon request

Specification are subject to change without notice
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P/N wavelength range mount type note
C0615.001 Without iris diaphragm
C0615.002 900-1700 nm Canon FD With iris diaphragm
C0615.010 With motorized focus and iris
C0615.011 Without iris diaphragm
C0615.012 1700-2300 nm Canon FD With iris diaphragm
C0615.020 With motorized focus and iris
C0615.021 Without iris diaphragm
C0615.022 900-2300 nm Canon FD With iris diaphragm
C0615.030 With motorized focus and iris
C0615.003 Without iris diaphragm
C0615.004 900-1700 nm M42 With iris diaphragm
C0615.009 With motorized focus and iris
C0615.013 Without iris diaphragm
C0615.014 1700-2300 nm M42 With iris diaphragm
C0615.019 With motorized focus and iris
C0615.023 Without iris diaphragm
C0615.024 900-2300 nm M42 With iris diaphragm
C0615.029 With motorized focus and iris
C0615.005 Without iris diaphragm
C0615.006 900-1700 nm Nikon With iris diaphragm 119
C0615.008 With motorized focus and iris
C0615.015 Without iris diaphragm
C0615.016 1700-2300 nm Nikon With iris diaphragm
C0615.018 With motorized focus and iris
C0615.025 Without iris diaphragm
C0615.026 900-2300 nm Nikon With iris diaphragm
C0615.028 With motorized focus and iris

Specification are subject to change without notice

|
WP opiec...

OPTICAL & OPTOELECTRONIC SYSTEMS



MTF, Field Curvature, Distortion and

Transmission from 900 to 1700 nm

The calculated MTF values are displayed
below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).
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Optical parameters for wavelength range 0.9 — 1.7 gm

Resolution MTF > 60%@25lp/mm ittt >97%
Distortion <0.2% Antireflection Coating R<1%
Average axial U <0.0155 mm Vignetting <15%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 1700 to 2300 nm

The calculated MTF values are displayed

Below and are verified at the maximum

F/N and the best focus plane. The colored

lines represent the F.O.V. starting from the

center (0%) to the corner (100%).
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| |

TS_DIFF., LIMIT
TS 0.00 MM
““TS 2.56 MM

!
T

.00 12.50 25.00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

THU

DATA FOR 1.7000 TO 2.,3000 um,
SURFACE: IMAGE

SEP 11 2008

C6-DISE 17@0-2300 . ZMX
CONFICURATICON 1 OF 1

FIELD CURVATURE

DISTORTION
+Y

MILLIMETERS

FIELD CURVATURE / DISTORTION

THU SEP 11 2008

MAXIMUM FIELD IS 10.250 MILLIMETERS
0 L. 500 2.100

WRAVELENGTHS: 1.700

€6-DISE 1700-2300, ZMX
CONFIGURATION 1 DF 1

Transmittance

SWIR 500 mm f/7 BFL 42 mm - P/N C0615

Wavelength: 1700 - 2300 nm

100%
95%
90% —
85% —
80%
75%
70%
65%
60%
55%

50%
1700 1800 1900 2000 2100 2200 2300

Wavelength [nm]

Optical parameters for wavelength range 1.7 — 2.3 um

Resolution MTF > 40%@25Ip/mm B et > 70%
Distortion <0.2% Antireflection Coating R<1%

Specification are subject to change without notice

A

121

-
WP oplecs,.

OPTICAL & OPTOELECTRONIC SYSTEMS



MTF, Field Curvature, Distortion and

Transmission from 900 to 2300 nm

The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

TS_DIFF. LIMIT

1 January 2017 Rev003

0.00

I
. 30.00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

FRI SEP 4 2009
DATA FOR ©.9000 TD 2.3000 ko,
SURFACE: IMARGE

C6-DISE . 900-2300 . ZMX
CONFIGURATION 1 OF 12

FIELD CURVATURE DISTORTION
SSSIIT ;"YT
‘ o o SWIR 500 mm /7 BFL 42 mm - P/N C0615
i
I
M T Wavelength: 900 - 2300 nm
il €
il 100%
T 95%
I 1 90% N 122
il T L &% \
T T S 80% N\
T il £ 5%
T 1 £ 70%
- + & 65%
=
P I 60%
MILLIMETERS PERCENT 5596
FIELD CURVATURE / DISTORTION 50%
FRI SEP Y 2009 900 1100 1300 1500 1700 1900 2100 2300
MAXIMUM FIELD IS 10.250 MILLIMETERS
WVELENCTHS: 0.0 1w L3 1,700 2100 Wavelength [nm]
— C6-DISE . 900-2300 ., ZMX
CONFIGURATION 1 OF 12
Optical parameters for wavelength range 0.9 — 2.3 um
. o Glass Transmission without o
Resolution MTF > 35%@30lp/mm coating >70%
Distortion <0.2% Antireflection Coating R<1%

More details are available upon request and technical drawings are open for the

customers and their needs.

Specification are subject to change without notice
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Electrical data & Interfaces

IRIS FUNCTION
Motor model Faulhaber 1516TO09SR
Motor nominal voltage 9 VDC
Motor maximum power 0.54 W
Current limit 0.19 A
Feedback 10 kOhm multi-turn potentiometer
Potentiometer model Spectrol 533-10K +5%
Gearhead reduction ratio 592:1

FOCUS FUNCTION

Motor model Faulhaber 1516T009SR

Motor nominal voltage 9VDC

Motor maximum power 0.54 W

Current limit 0.19 A

Feedback 10 kOhm multi-turn potentiometer
Potentiometer model Spectrol 533-10K +5%

Gearhead reduction ratio 592:1

Hirose HR10A-10P-12P connector Pin list
123

PIN MOTORIZED IRIS & FOCUS
1 Vecce
2 Gnd
3 Analog Focus position
4 Analog Iris position
5 Identification resistor #1
6 Identification resistor #2
7 Focus Motor +
8 Focus Motor —
9 Iris Motor +
10 Iris Motor —

Every shipped motorized lens will be provided with potentiometers values of end
positions for both focus and iris motor

.
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LENS OB-SWIR1000/10 — P/N C0912

General Description

This family of high resolution SWIR lenses
image from 0.9 — 2.3 pum making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and
excellent transmission characteristics allow
superior imaging in these wavelengths of
interest.

Optical and mechanical parameters

Focal length 1000 mm N. of elements 6 123
Image format (diagonal) 20.5 mm Dimensions Dia 120x 562 mm
F.O.V. (diagonal) 1.18 degrees Weight 5 Kg
Max aperture F/N =10 Options
Object format N.A.
Min working distance 20m Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A
Iris Max F/N = 10 Other mount type Upon request
Min F/N = 32 Customization Upon request

Specification are subject to change without notice
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P/N wavelength range mount type note
C0912.001 Canon FD Without iris diaphragm
C0912.051 Canon FD With iris diaphragm
C0912.002 Nikon Without iris diaphragm
C0912.052 AU AU a1 Nikon With iris diaphragm
C0912.003 M42 Screw Without iris diaphragm
C0912.053 M42 Screw With iris diaphragm
C0912.005 Canon FD Without iris diaphragm
C0912.055 Canon FD With iris diaphragm
C0912.006 Nikon Without iris diaphragm
C0912.056 10022 Nikon With iris diaphragm
C0912.007 M42 Screw Without iris diaphragm
C0912.057 M42 Screw With iris diaphragm
C0912.010 Canon FD Without iris diaphragm
C0912.060 Canon FD With iris diaphragm
C0912.011 Nikon Without iris diaphragm
C0912.061 9002t Nikon With iris diaphragm
C0912.012 M42 Screw Without iris diaphragm
C0912.062 M42 Screw With iris diaphragm

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 900 to 1700 nm o _ Wﬁlgfg??és‘éggm ki

The calculated MTF values are displayed Z I

below and are verified at the maximum . I

F/N and the best focus plane. The colored i |

lines represent the F.O.V. starting from the 2 | |
center (0%) to the corner (100%). ; I | ]

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

MON MAR B8 2010
DATA FOR ©.9000@ TO 1.7000 um.
SURFRCE: IMAGE

HORUS-DB1 . LB5 . ZMX
CONFIGURATION | OF 2

FIELD CURVATURE DISTORTIDN
oLk oS Y SWIR 1000 mm /10 BFL 42 mm - P/N C0912

-+ ‘ ‘ Wavelength: 900 - 1700 nm

100%

IR 95% —

1 \

1 \ @

\ g 90%
£ \\ ég

1 \ ‘E 85%

| 7]

+ | = 125
| e 80% E—
-1.00 0.00 1.00 -0.20 ©.00 ©.20

MILLIMETERS PERCENT
75%

FIELD CURVATURE / DISTORTION

900 1000 1100 1200 1300 1400 1500 1600 1700
MON MAR 8 2010

MAXIMUM FIELD IS ©.587 DEGREES

WAVELENGTHS 1. 300 i 7a0 0500 1.1

Wavelength [nm]

7
HHeRUS-DB1 . L85 . ZMX
CONFIGURATION 1 OF 2

Optical parameters for wavelength range 0.9 — 1.7 um

Resolution MTF > 30%@30lp/mm Y et > 95%
Distortion <0.2% Antireflection Coating R<1%
Averag:bz):aalt;:)hnromatlc Vi gn ettin g <1%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 1700 to 2300 nm
The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

L.

TS _DIFF, LIMIT TS_0.3915 DEG
TS_0.0000 DEG TS 0.5873 DEG
2 “TS @.1958 DEG
I

1 January 2014 Rev001

0.00

I I I I
10.00 20 .00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

MON MAR 8 2010

DATA FOR 1.7000 TO 2.3000 pm,

SURFACE: IMAGE

HORUS-DD1.L0B5, 170@-2300, ZMX
CONFIGURATION 1 OF 2

FIELD CURVATURE DISTORTION
T Ty SWIR 1000 mm /10 BFL 42 mm - P/N C0912
Wavelength: 1700 - 2300 nm
100%
95% —
I —
90% e~
85% ™~
@ \\
S 80% C
| g 7o ~C
| 0% ~
T § 65% 126
i e e F 60% I
-2.00 0.00 2.00 -0.20 0.00 0.20
MILLIMETERS PERCENT 55%
FIELD CURVATURE / DISTORTION 50%
R 1700 1800 1900 2000 2100 2200 2300
WELoers Saa s 71°%0 PEORTE 2308
‘ = ‘ ~HBRUS-01,L05. 1700-230. ZWX Wavelength [nm]
CONFIGURATION | OF 2
Optical parameters for wavelength range 1.7 — 2.3 um
. o Glass Transmission without 0
Resolution MTF > 25%@20lp/mm coating >67%
Distortion <0.2% Antireflection Coating R<1%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and ﬁﬁ@@%ﬁ%ﬁ ﬁngggg?gEgEG
Transmission from 900 to 2300 nm : - e

The calculated MTF values are displayed - :

Below and are verified at the maximum Z i

F/N and the best focus plane. The colored : I

lines represent the F.O.V. starting from the T | ]
center (0%) to the corner (100%). o 500

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

MON MAR B 2010
DATA FOR ©.900D TO 2.3DDD um,
SURFACE: IMAGE

HORUS-D@1.LB5. 900-2300.ZMX
CONFIGURATION 1 OF 2

FTELD CURVATURE DISTORTION
b s vy SWIR 1000 mm /10 BFL 42 mm - P/N C0912

Wavelength: 900 - 2300 nm

100% -
95% —r—
90% \\
85% \
N
80%
75%
70% N
65%
60%

-2.00 0.00 2.00 -3.20 0. 00 D20
MILLIMETERS PERCENT 55%

127

—F
|
Transmittance

FIELD CURVATURE / DISTORTION 50%

VON MER B 2010 900100010020030040050060070080090200@102202300

MAXIMUM FIELD IS F

.587 DEGREES
WAVELENGTHS: 1,700 0.500 1.500

]

210
HORUS-DB1.LE5. 900-2300. ZMX Wavelength [nm]

CONFIGURATION 1 OF 2

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 25%@15Ip/mm Glass Tragi’:j;fgfc’” without > 67%
Distortion <0.2% Antireflection Coating R<1%

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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LENS ZOOM-SWIR 7x — P/N C0628

General Description

This family of high resolution SWIR lenses
image from 0.9 — 2.3 um making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and
excellent transmission characteristics allow
superior imaging in these wavelengths of
interest.

Optical and mechanical parameters

Focal length 75-500 mm N. of elements 12 129
Image format (diagonal) 20.5 mm Dimensions Dia 180x 530 mm
F.O.V. (diagonal) 12.6—2.35 Weight 9 Kg
egrees ]
Max aperture F/IN=6 LIPS
Object format N.A. Tele Lens Position | -
Min working distance 15000 mm Motorized focus Upon request
Zoom value 6.7 Motorized iris Yes
Focus compensated Motorized zoom Yes
Iris Max F/N = 6 Other mount type Upon request
Min F/N = 16 Customization Upon request
P/N wavelength range | mount type note
C0628.015 Canon
C0628.016 900-1700 nm Nikon
C0628.017 M42 Screw
0628.024 CETN Macro motorized working distance
C0628.026 1700-2300 nm Nikon from 15 m to infinity
C0628.027 M42 Screw
C0628.035 Canon
C0628.036 900-2300 nm Nikon
C0628.037 M42 Screw

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 900 to 1700 nm
The calculated MTF values are displayed
below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

01 December 2015 Rev004

T DIFF LIMIT

1.8
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. ZE . 8B
FREQUEMNCY IM CYCLES FER MILLIMETER

FPOLYCHROMATIC DIFFRACTION MTF
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SURFRCE: IMAGE

OF @.3008 TO 1.700@ pm,

HORUS-PR.3-F3-0ISE.L38. ZMX
CONFICURATION 1 OF 1

FIELD CURVRTURE
T 51T TB+$

DISTORTION

+Y

1.868 i) 1.668 2.00
MILLIMETERS FERCENT

@. @n 2,60

FIELD CURVATURE ~ OISTORTION

SWi

100%

IR 75-500 mm /6 BFL 42 mm - P/N C0628

Wavelength: 900 - 1700 nm

95%
90%

g 85%

130

& 80%
E 75%

®
E 70%
= 65%

60%

l.»\IED HPE! 9 Zees

LO IS 1.171 DEGREES

FIE
MRUELENGTHS B.36@

i.1o0

1.300

Ie]

—HBRUE-PR. 3-F9-DISE.L38. ZMX
CONFICURATION 1 OF

900

1000 1100 1200 1300 1400 1500 1600 1700

Wavelength [nm]

Optical parameters for wavelength range 0.9 — 1.7 um

Resolution MTF > 40%@25Ip/mm Glass Trar;’:tiﬁf;o” without > 95%
Distortion < 2% Antireflection Coating R<1%
Average axial i <0.139 mm Vignetting < 14%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and WTEIEFEE%EB WTE'T??%%ESEE

Lo || e e

Transmission from 1700 to 2300 nm Z - I - | |
The calculated MTF values are displayed Z

Below and are verified at the maximum ? :

F/N and the best focus plane. The colored 5

lines represent the F.O.V. starting from the T I ]
center (0%) to the corner (100%). . R T

POLYCHROMATIC DIFFRACTION MTF

WED APE 2 Z0@8
DATA FOE 1.7000 TO Z 3000 Ajm,
SURFACE: IMAGE

HORUS-PR, 3-F9-0ISE, 3B 1700-2388 . ZHX
CONFICURATION 1 OF 1

FIELD CURVATLRE OISTORTION
TET S: 5 +y SWIR 75-500 mm f/6 BFL 42 mm - P/N C0628
T - Wavelength: 1700 - 2300 nm
| 100%
b T 90% e —
! 1 8 N 131
1 1 s 80% =
T T 8 70%
s 4 & \
1 1 L 60%
= T 50%
MILLIMETERS PERCENT
FIELD CURUATURE ~ DISTORTION 40%
1700 1800 1900 2000 2100 2200 2300
WED APR 9 2002
T R
. ‘ . HBRUS-PR. 3-F9-DISE.L28 17002308, I Wavelength [nm]
CONFICURATION 1 OF 1

Optical parameters for wavelength range 1.7 — 2.3 um

Resolution MTF > 25%@15lp/mm e e ey > 65%
Distortion <2% Antireflection Coating R<1%

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and WTSEFS”?%E%EG ﬁg;é?glgmgm
Transmission from 900 to 2300 nm I:j - ——

The calculated MTF values are displayed i I

Below and are verified at the maximum Z i

F/N and the best focus plane. The colored Z I

lines represent the F.O.V. starting from the T |

center (0%) to the corner (100%). o 750

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

FRI SEP Y4 2009
DATA FOR ©.9000 TO 2.3000 pm,
SURFACE: IMAGE

HORUS-PR. 3-F9-DISE. L 38. 900-2300. ZMX
CONFIGURATION 1 OF 1

FIELD CURVATURE DISTORTION
TS TST ETSS o SWIR 75-500 mm /6 BFL 42 mm - P/N C0628
| [T T
\ “ LL | i Wavelength: 900 - 2300 nm
\ i 100%
‘ il r
‘ —
‘\ ”7“‘ | // 90% \\
Ik -/ A
INiin “ L 80%
| |
| iy L/ [ \
. / 2 70% \
I i g N\
\ | £
£ 60%
il L c
o
T T1T T 1 7T T T 11111111 rrrrr 11 rrrrrr1r 1111111 l- 50%
-2.00 0.00 2.00 -2.00 0.00 2.00
MILLIMETERS PERCENT
40%
FIELD CURVATURE / DISTORTION 9001000100200300400500600700800902002102202300
FRI SEP 4 2089
n@é%m&%ﬂEIEHqWIS fma?l DEGR%%E 2.108
¥ = . ! - HORUS-PR. 3-F9-DTSE 38, 900-2300. 2K Wavelength [nm]
CONFIGURATION | OF 1

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 20%@715lp/mm Glass Tra';f)’;“t‘;jf” without > 65%
Distortion < 2% Antireflection Coating R<1%

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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Electrical data & interfaces

Z00M FUNCTION

Motors Nominal Voltages
Motors Maximum Power
Encoder Maximum Voltages
Encoder Maximum Power
Lines per revolution

12 VDC

0.8 watts (over two different motors)
4.5-5-5VDC

0.1 watts (over two different encoders)
2560

IRIS FUNCTION
Motor Nominal Voltages 12 VDC
Motor Maximum Power 0.4 watts
Encoder Maximum Voltages 4.5-5-5VDC
Encoder Maximum Power 0.05 watts
Lines per revolution 2560

CONTROLLER

Controllers Nominal Voltages 12-28 VDC
Controllers Maximum Continuos current 5 Amp
Controllers Maximum Peak current 10 Amp
PWM switching frequency 62.5 kHz

Serial Port Interface
Program Memory

RS232 — 9600 (1200, 2400, 4800, 19200)
Serial EEPROM — 7936

FOCUS FUNCTION

Automatic focus compensation over full zoom range

Focus adjustment can be manually performed to change the working distance: mimimum working
distance is 15 m

LENS INTERFACE

Standard

Options

The standard version is provided with Canon F-
Mount

Other interfaces can be provided like Nikon F-
Mount

Customized interfaces can be also considered upon request

MOUNTING

Lens is able to support the camera
Special interface for tripod installation is also provided

Specification are subject to change without notice
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REFERENCE: P/N C0628.015.000

ZOOM SWIR 75-500/6

OPTEC PROPRIETARY
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LENS ZOOM VIS-SWIR 24-140/4.5 C-mount
P/N C1319

General Description

This family of high resolution SWIR lenses
image from 0.4 - 1.7 pm making them
especially well-suited for PCB inspection,
special laser applications, surveillance and
alignment and tracking. A high F/N and
excellent transmission characteristics allow
superior imaging in these wavelengths of
interest. In the picture is reported a
customized version for a special application.

135

Optical and mechanical parameters

Focal length 24-140 mm N. of elements 13
Image format (diagonal) 16.4 mm Dimensions 129 x 123 mm
F.0.V. (diagonal) +3.35° - +18.85° | | veight NA
Max aperture FIN =45 S
Object format N.A. Tele Lens Position -
Min working distance N.A. Motorized focus Yes
Zoom value 5.8x Motorized iris Yes
Focus compensated Motorized zoom Yes
Iris Max F/N = 4.5 Other mount type Upon request
Min F/N = 11 Customization Upon request
P/N wavelength range | mount type note
C1319.001 400-1700 nm C-mount -

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and Transmission from 400 to 1700 nm

The calculated MTF values are displayed below and are verified at the maximum F/N and the best
focus plane. The colored lines represent the F.O.V. starting from the center (0%) to the corner

(100%).
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Field Curvature

F-Tan(Theta) Distortion

Maximum Field is 18,864 Degrees.

1886 e SETEN 18,86 —
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1D \ 7/ {7
16,0 :'. 'i 160 1
E |
1 ] )\ (
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12,0 | ‘ i 12,0 \
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> | i [
+ | ! !
8,0 ] i -Il 8,0
? J
40 | | 4,0
0 . i 4 D k
-1,0 0 1,0 -2,0 0 2,0
Millimeters Percent
i e et F=24mm
B — L0000 Tangential [ - - 1,0000 Sagitnal  f—0,8000- Tangential
---08000 Sagimaet [l — 04500 Tangeatial - - - 04500 Saganal
B — 05500 Tangeniial - - - 05500 Sagiial [B—'I. 1900 §—17000 [@=05000 B— 10000 @=—0.0000 Bl 04300 §— 0.5500 l
Field Curvature / F-Tan(Theta) Distortion
| OPTEC S.p.A.
10/05/2016 Optical & Optoelectronic Systems

i C€1319.000.000.zmx
Configuration 7 of 7

Field Curvature

F-Tan(Theta) Distortion i

Maximum Field is 3,352 Degrees.,

335 1B 7 335 .
3,0 . 3,0 /
2,0 20
-
+
1.0 1,0
-1,0 0 1,0 -0,5 0 05
Millimeters Percent
B = 13300 Tangentiar - -+ L2900 Sagitst [ — L7000 Tangential F=140mm
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B = 05500 Tangential G- - - 05500 Sagiul [B— 13500 [@=—17000 EA==05000 f@-— 10000 [@A=—008000 [~ 04500 - 05500
Field Curvature / F-Tan(Theta) Distortion
| OPTEC S.p.A.
10/05/2016 Optical & Optoelectronic Systems

| (€1319.000.000.zmx
Confiquration 1 of 7
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0 0,335 0,67 1,006 1,34 1,676 2,01 2346 2,68 3,02 335
Field in Degrees
Vignetting Diagram
OPTEC S.p.A.
10/05/2016 Optical & Optoelectronic Systems
€1319.000.000.zmx
Configuration 1 of 7
1.000 r/_|‘|/ 1 I I 1 I I 7
0.500 r m 138
5 i |
§ | ]
s
= L 4
0000 L I I I I I I [ 5|
045000 1.07500 1.70000
Wavelength in pm
Transmission vs. Wavelength
OPTEC S.p.A.
%i]éf;gségg}gomﬂ, 0.0000 deg Optical & Optoelectronic Systems
Field is unpolarized.
(€1319.000.000.zmx
Configuration 7 of 7
Optical parameters for wavelength range 0.4 — 1.7 gm
. o Glass Transmission without o
Resolution MTF > 20%@50Ip/mm coating > 75%
Distortion <1.5% Antireflection Coating R<1%
Average axial chromatic ; H o)
aberratidl Vignetting <20%

More details are available upon request and technical drawings are open for the customers and their needs

Specification are subject to change without notice
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LENS RL-SWIR 1x 5.6— P/N C0219

General Description

This 1X relay lens is designed for
inspection imaging in the Short Wave
Infrared Region (0,9 — 3 um) and sized to
accomadate 320 x 240 pixels in GaAs
Sensors.

Its long back focal length (154 mm) makes
it well-suited to microscope applications.

In this particular design, the 1X
magnification value serves to increase the
back focal length of the standard Optec
NIR lenses (F Bayonet or C-Mount
interface) to image through a Liquid
Crystal Tunable Filter (LCTF) device.

Specification are subject to change without notice
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Optical and mechanical parameters

Magnification 1Xx N. of elements 6
Image format (diagonal) 16 mm Dimensions Dia 70x 323 mm
F.O.V. (diagonal) N.A Weight 1 Kg
Max aperture F/IN = 5.6

Object format (diagonal) 16 mm Options

Min working distance N.A.

Zoom value N.A. Motorized focus Upon request
Focus manual Motorized iris Yes

Iris (none, simply Max F/N =5.6 Motorized zoom Yes
removable discs) Min F/N = upon request Other mount type Upon request
Back focal length >150 mm Customization Upon request

P/N wavelength range mount type note
C0219.001 900-1700 nm .
Cozroor | 1m00z0mm | C%0000rNken Fron ierfce
C0219.021 900-2300 nm

139

INTERFACE CANON FD BAYONET

ly

Filters thickness: 2"

—Position is not crucial
—Telecentric lens to
optimize the tunable filter

870

1 Lse

42 (in air)
e 9,5
[ v M
! 1
1 i
.* N
i r T
R LCTF
% 50,8
™~
£ 20
152,4 (67
313,152

465,552

More details are available upon request and technical drawings are open for the
customers and their needs.

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 900 to 1700 nm

O f RL-SWIR only

The calculated MTF values are displayed
below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

1 January 2014 Rev001

TS OIFF. LIMIT TS 5.3308 MM
T35 B, @660 M TS 0. 0288 HN
‘|||TS Z.67HE MM
1.8 L .
R
8|
Eop
Eorl
w &
woe|
s
TRELRE
a
w 4L y
3
4 3 i
a
2 2 i
1
- MTF of RL-NIR only .
B L L L L L L
0. 08 2E. 88

SPATIAL FREQUENCY IW CYCLES FEE MILLIMETER

POLYCHROMATIC OIFFRACTION MTFE

LENS HAS NO TITLE.

WED TUN 18 ZBR2

DATA FOR 0.%00@ TO |.7000 wm,
SURFRCE: IMAGE

LEZ_SUMNI_KZ . Zrx
CONFICURATION 1 QOF 1

FIELD CURVATURE DISTORTION

2.08

RL-SWIR 1x /5,6 BFL 152,4 mm - P/N C0219
Wavelength: 900 - 1700 nm

100%
90%
© 80%
870% \
E60%

c
lg 50%
40%

900 1000 1100 1200 1300 1400 1500 1600 1700

Wavelength [nm]

Optical parameters for wavelength range 0.9 — 1.7 um

Resolution MTF > 40%@25Ip/mm Y i > 65%
Distortion < 2% Antireflection Coating R<1%
Average axial - <0.176 mm Vignetting < 14%

Specification are subject to change without notice
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MTF from 900 to 1700 nm

DIFF, LIMLT TS 4.0888 MM
T3_B. 0080 M T3_6,0980 HM
‘| TS 8,008 MM

3

2| 1
1L MTF of RL-NIR +25 mm Ff2 .
a D.Be I R I 5.0

SPATIAL FREQUENCY IW CYCLES PEE MILLIMETEE

1 January 2014 Rev001

FOLYCHROMATIC DIFFRACTION MTF

TS OIFF, LIMIT
T5_4. 2088 M1
||‘|TS -2 hbGh MM

TS -5.333¢ MM
|‘TS -8, Bea MM

MODULUS OF THE OTF

UL MTF of RL-NIR + 335 mm Fi2 .

.8 . . . . . . .
?.08 12,50 25 .08
SPATIAL FREQUENCY IN CYCLES FEE MILLIMETEE

POLYCHROMATIC OTFFRACTION MTF

C0029 +C0219

WED TUN 25 2002
DATA FOR B.90@0 TO 1.7@@@ um,
4 SURFACE: IMAGE

CERZF+REL . ZMX
CONFIGURATION | OF 1

0B, NIR F=35/2 SUNI COD28 00028 + 00219

WED TUN 25 Z0@s

OATA FOR @.90@0@ TO 1.7000 ja,
CcCuzZzg+=REL | ZMx
CONFICURATION 1 OF 12

SURFRACE: IMAGE

TS OIFF, LIMIT
T5_H, @ge 1
‘lTS Z.E@ER MM

1.2

MODULUS OF THE OTF

"' MTF of RL-NIR +75 mm Ff2 7

8 . | . | . | | | |
0. 06 12,60 26,80
SPATIAL FEEQUENCY TN CYCLES FER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

TS DIFF. LIMIT TS 5.0008 MM
“TS ,0080 MM | TS 0.2000 MH

1.0 “TS 2.50m8 M4

MOOULUS OF THE OTF

IVITF of RL NIR +1 00 mm Ff2 ]
B . . .

0.00 12.50 25,00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

WED TUN 18 2088
OATA FOR @.90@08 TO 1.700@ §a.
SURFACE: IMRGE

C0023 + C0219

POLYCHROMATIC OTFFRACTION MTF

CaR=22+REL . ZMx
CONFICURATION 1 OF 12

WED TUN 18 Z@@B
DATA FOR ©.980@8 TO 1.7000 tm,
SURFACE: IMAGE

C0022 + C0219

CURZZ2+REL . ZMX
CONFIGURRTION 1 OF 1

The optimum F/N (vis-a-vis the aperture of the LCTF device) and excellent transmission
are obtained using special optical glasses. The added bonus of superior transmission in
the visible range (0.4 — 0.7 um) suits alignment and tracking applications.

Specification are subject to change without notice

A

OPICC s,

141

OPTICAL & OPTOELECTRONIC SYSTEMS




MTF, Field Curvature, Distortion and
Transmission from 1700 to 2300 nm

O f RL-SWIR only

The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

1 January 2014 Rev001

TS DIFF, LIMIT TS 55,3300 MM
TS_B.GAGE MM 5 &,0B00 MM
' [|T5 2 678 hH
' I
A
8
a
b
5
L
3L
2L i
N
B ) \ . . .
@,00 7.5 1E.00
SPATIAL FREQUENCY IN CYCLES PER MILLIMETER
FOLYCHROMATIC DIFFRACTION MTF
LENS HRS NO TITLE.
WED FAPE o 2003

OARTA FOE 1 .7E00 TO 2. 300@ i,
SURFRCE: IMAGE

L@3_SUNI_KZ17@@-2300. MK
CONFICURATION 1 OF 1

FIELD CURVATURE DISTORTION
gy 3 ISTT +y RL-NIR 1x /5,6 BFL 152,4 mm - P/N C0219
T o
jx 1 Wavelength: 1700 - 2300 nm
1 1 100%
1 1§ 90% 142
80% 1 E—
T T 70% |
1 i 3
= 60%
1 i = 50%
T T S 40%
T T 7 30%
T e A 0%
MILLIMETERS FERCENT 10%
FIELD CURVATURE ~ DISTORTION 0%
LENS HAS NO TITLE, 0 ' ' '
WED APR 9 2088 1700 1800 1900 2000 2100 2200 2300
— . . [Lo3_=UNI_KZ1700-2300.ZMX Wavelength [nm]
CONFICURATION 1 OF 1
Optical parameters for wavelength range 1.7 — 2.3 um
. Glass Transmission without
Resolution MTF > 30%@15lp/mm coating >15%
Distortion <2% Antireflection Coating R<1%
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MTF, Field Curvature, Distortion and
Transmission from 900 to 2300 nm

O f RL-SWIR only

The calculated MTF values are displayed
Below and are verified at the maximum
F/N and the best focus plane. The colored
lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

1 January 2014 Rev001

TS OIFF, LIMIT TS 5.3300 MM
TS @.0008 MM TS 8.0000 MM
) ““TS 2.6700 MM ‘
: o
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L L
7.50 15.00

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

LENS HAS NO TITLE.
MON SEP 7 2009

DRATA FOR ©.900@8 TO 2.3000 pm,

SURFACE: IMAGE

L@3_SUNI_KZ50B-2300.ZMX
CONFIGURATION | OF 1

FIELD CURVATURE
;@TTS [

- 1

DISTORTION
+Y

MILLIMETERS PERCENT

FIELD CURVATURE / DISTORTION

LENS HAS NO TITLE.
MON_SEP 7 2009
MAXIMUM FIELD IS 8.880 MILLIMETERS
VAVELENGTHS: 0908 {100 1.300 1,700

2,100

CONFIGURATION 1 OF

L@3_SUNI_KZ900-2300 . ZMX

1

100%

RL-SWIR 1x f/5,6 BFL 152,4 mm - P/N C0219

Wavelength: 900 - 2300 nm

90%

80%
70%
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\ 143
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‘§.-

Transmittance

0%

900000100200300400500600700800902002102202300

Wavelength [nm]

Optical parameters for wavelength range 0.9 — 2.3 um

Resolution MTF > 40%@715lp/mm Glass Tra';f)’;“t‘;jf” without > 15%
Distortion < 2% Antireflection Coating R<1%

Specification are subject to change without notice
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Apochromatic Lens OB V-SWIR 16/1.6 — P/N C1326

General Description

A new  high resolution  V-SWIR
apochromatic lenses image from 0.4 — 1.7
um making them especially well-suited for
PCB inspection, special laser applications,
surveillance & defense, alignment and
tracking.

A high F/N and excellent transmission
characteristics allow superior imaging in
these wavelengths of interest.

.
&
>
¥
£

144

Optical and mechanical parameters

Focal length 16 mm N. of elements 9
Image format (diagonal) 12.3 mm Dimensions Dia 40 x 105 mm
F.O.V. (diagonal) 121 degrees Weight 0.400 Kg
Max aperture FIN=1.6 Options
Object format N.A.
Min working distance 1000 mm Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A
Iris Max F/N = 1.6 Other mount type Upon request
Min F/N = 11 Customization Upon request
P/N wavelength range mount type Note
C1326.001 400-1700 nm C-Mount -

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 400 to 1700 nm ol -

The calculated MTF values are displayed

below and are verified at the maximum
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center (0%) to the corner (100%).

Polychromatic Diffraction MTF

OPTEC S.p.A.

07/05/2014
Data for ©.4000 to 1.7000 pum.
Surface: Image

prova.2.zmx
Configuration 1 of 1
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07/05/2014 OPTEC S.p.A. ©7/05/2014 OPTEC S.p.A.
Maximum Field is 22.30@ Degrees. Field Pos: ©.0000, ©.0000 deg
Wavelengths: 1.050 1,760 0.400 1,500 0.650 Field is unpolarized.
. prova.2.zmx Vprova.g.zmx
Configuration 1 of 1 Configuration 1 of 1

Optical parameters for wavelength range 0.4 — 1.7 um

Resolution MTF > 40%@50Ip/mm R > 80%
Distortion < 5% Antireflection Coating R<1%
bty 0.018 mm Vignetting <1%

Outline Dimensions & Technical Notes

All the dimensions are reported to help the customer, mainly to define the interface with
the cameras. More details are available upon request and technical drawings are open for
the customers and their needs.

Specification are subject to change without notice
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Apochromatic Lens OB V-SWIR F16/4 — P/N C1038

General Description

A new  high resolution  V-SWIR
apochromatic lenses image from 0.4 — 1.7
um making them especially well-suited for
PCB inspection, special laser applications,
surveillance & defense, alignment and
tracking.

A high F/N and excellent transmission
characteristics allow superior imaging in
these wavelengths of interest.

Optical and mechanical parameters 146
Focal length 16 mm N. of elements 6
Image format (diagonal) 12.3 mm Dimensions Dia 19x17.6 mm
F.O.V. (diagonal) 42 degrees Weight 10 gr.
Max aperture FIN=4 Obtions
Object format N.A. P
5000 mm
. . : (without refocus) :
Min working distance 250 mm Motorized focus Upon request
(with focus)
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A
Iris Fixed Other mlour?t type Upon request
Customization Upon request
P/N wavelength range mount type note
C1038.001 400-1700 nm M14 Screw -

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and ) ||||mm H‘*’*az:"m
Transmission from 400 to 1700 nm i) |

The calculated MTF values are displayed % |

below and are verified at the maximum L I ;‘1
F/N and the best focus plane. The colored Z I |
lines represent the F.O.V. starting from the I — N N N B

Spatial Frequency in cycles per mm

center (0%) to the corner (100%).

Polychromatic Diffraction MTF

a3/89/2812
Data for ©.438@ to 1.7080 pm.
Surface: Image

prova.8_16 mm_definitivo.zmx
Configuration 1 of 1

Field Curvature Distortion
Tss . V-SWIR 16 mm fi4 - P/N C1038
™~ T Wavelength: 400 - 1700 nm
{ \":\Q\.__ {
(i 7%\‘ 100%
mii 1 """I [ et
T T 5%
i ¥ mm o
T 17 Z 9%
A e 2 %
—i 4+ E oo
il b F 6%
I 147
e RO o o . 84%
i1 units changed & fietd sigts i 82%
Field Curvature / F-Tan{Theta) Distortion 80%
83/09/2012 400 500 600 700 8OO 900 1000 1100 1200 1300 1400 1500 1800 1700
Maximum Field is 21.334 Degrees.
Moeletls: 1.8 [ L A Wavelength [nm]
————|prova.8_16 mm_definitivo.zmx
Configuration 1 of 1
Optical parameters for wavelength range 0.4 — 1.7 um
. o Glass Transmission without o
Resolution MTF > 40%@35Ip/mm Gechi > 95%
Distortion <0.2% Antireflection Coating R<1%
Average axial chromatic . . o
aberration 0.018 mm Vignetting <1%

Outline Dimensions & Technical Notes

All the dimensions are reported to help the customer, mainly to define the interface with
the cameras. More details are available upon request and technical drawings are open for
the customers and their needs. The main parameters are reported in the front table and
here below.

Specification are subject to change without notice

A

=
] Je'pic e

OPTICAL & OPTOELECTRONIC SYSTEMS



v| 000100 88010 S0

i AL ETER Y LR

CHEEDED
FL

AgLuessy)aEiausn sWaEsy

EEETR ] R PRI R S ]

148

oo (b

sosol
R i

1 January 2014 Rev001

ol Odv HIMS-A - 20

T R ]

Vo
s il
VLR T FL D

LMLV O sER v

k¥

il i

THIHTIVE © WY

g

L)

SOxFEN

Buneoo saye ajqesdde aq jsnw sesusIg|o |
gnfess ojuslug)el) B sledde ouopusiul 1S sTURIE|D) 87

6L

=

R ] ML YO
W R L LA T

P oplec...

OPTICAL & OPTOELECTRONIC SYSTEMS

A

U

Specification are subject to change without notice



1 January 2014 Rev002

Apochromatic Lens OB V-SWIR 25/2 — P/N C0952

General Description

A new high resolution V-SWIR
apochromatic lenses image from 0.4 — 1.7
um making them especially well-suited for
PCB inspection, special laser applications,
surveillance & defense, alignment and

tracking.

A high F/N and excellent transmission
characteristics allow superior imaging in
these wavelengths of interest.
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Optical and mechanical parameters

Focal length 25 mm N. of elements 9

Image format (diagonal) 20.5 mm Dimensions Dia 60x 114 mm

F.O.V. (diagonal) 44.6 degrees Weight 0.450 Kg

Max aperture FIN=2 Options

Object format N.A.

Min working distance 1000 mm Motorized focus Upon request

Zoom value N.A. Motorized iris Upon request

Focus Manual Motorized zoom N.A

Iris Max F/N = 2 Other mount type Upon request
Min F/N = 11 Customization Upon request

P/N wavelength range mount type note
C0952.001 400-1700 nm C-Mount -

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 400 to 1700 nm

The calculated MTF values are displayed

below and are verified at the maximum

F/N and the best focus plane. The colored

lines represent the F.O.

V. starting from the

center (0%) to the corner (100%).

TS_DIFF. LIMIT

1 January 2014 Rev002
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S -~ N W = o> N © O ©
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T
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I
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I
50.00

SPATIAL FREQUENCY IN CYCLES PER MILLIMETER

POLYCHROMATIC DIFFRACTION MTF

THU AUG 5 2018
DATA FOR ©.4000 TO 1,7000 Wm,
SURFACE: IMAGE

HORUS-H6 - DIS-MODIFICATO. L6 . ZMX
CONFIGURATION | OF 1

Optical parameters for wavelength range 0.4 — 1.7 um

Resolution MTF > 45%@50lp/mm S > 80%
Distortion < 6% Antireflection Coating R<1%
Average axial R 0.018 mm Vignetting < 9%

FIELD CURVATURE DISTORTION
T SIS v V-SWIR 256 mm F/2- PIN C0952
s -
\ Wavelength: 400 -1700 nm
\\ B N
N\ =+
\
\ £
100%
7 T 80% /
[
B - Q
g
4 | £ 60%
E
- L @
£
T 40%
R . =
“““““““““““““““ . 150
2.20 . 8.20 10.20 2.00 10.00 20%
MILLIMETERS PERCENT
FIELD CURVATURE / DISTORTION 0%
THU AUG S 2010 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
MAXIMUM FIELD IS 23.6@3 DEGREES .
HAVELENGTHS: 1,050 1700 .48 1,500 0,650 Wavelength [nm]
HORUS-Hé-DIS-MODIFICATO. L@6 . ZMX
CONFIGURATION 1 OF 1

Outline Dimensions & Technical Notes

All the dimensions are reported to help the customer, mainly to define the interface with
the cameras. More details are available upon request and technical drawings are open for
the customers and their needs. The main parameters are reported in the front table and
here below.

Specification are subject to change without notice
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Apochromatic Lens OB V-SWIR F100/2.0 — P/N C1602

General Description

A new high resolution  V-SWIR
apochromatic lenses image from 0.4 — 1.7
um making them especially well-suited for
PCB inspection, special laser applications,
surveillance & defense, alignment and
tracking.

A high F/N and excellent transmission
characteristics allow superior imaging in
these wavelengths of interest.

Optical and mechanical parameters 144
Focal length 100 mm N. of elements 6
Image format (diagonal) 16.6 mm Dimensions Dia 106 x 127 mm
F.O.V. (diagonal) 9.43 degrees Weight 1.6 Kg
Max aperture FIN=2 Options
Object format N.A.
Min working distance 7.5m Motorized focus Upon request
Zoom value N.A. Motorized iris Upon request
Focus Manual Motorized zoom N.A
Iris Max F/N = 2 Other mount type Upon request
Min F/N = 22 Customization Upon request
P/N wavelength range mount type note
C1602.001 400-1700 nm Canon FD With iris diaphragm
C1602.002 400-1700 nm Nikon With iris diaphragm

Specification are subject to change without notice
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MTF, Field Curvature, Distortion and

Transmission from 400 to 1700 nm

The calculated MTF values are displayed

below and are verified at the maximum

F/N and the best focus plane. The colored

lines represent the F.O.V. starting from the

center (0%) to the corner (100%).

Field Curvature
4735 N
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2 \
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-0,20 Q 0,20

Millimeters

F-Tan(Theta) Distortion
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Percent
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26

January 2017 Rev000

Field Curvature / F-Tan(Theta) Distortion

20/01/2017
Maximurn Field is 4,735 Degrees.
Legend items refer to Wavelengths

OPTEC S.p.A.

C1602,000,000.zmx
Configuration 1 of 1
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Wavelength in pm
Transmission vs. Wavelength
20/01/2017 OPTEC SpA
Field Pos: 0.0000, 0.0000 DATA 3 Optical & Optoelectronic Systems
€1602.000.000.zmx
Configuration 1 of 1

Optical parameters for wavelength range 0.4 — 1.7 um

Resolution MTF > 40% @ 50lp/mm e T > 95 %
Distortion <0.5% Antireflection Coating R<1%
Average axial < < 0.022 mm Vignetting <1%

Outline Dimensions & Technical Notes

All the dimensions are reported to help the customer, mainly to define the interface with
the cameras. More details are available upon request and technical drawings are open for
the customers and their needs. The main parameters are reported in the front table and

here below.

Specification are subject to change without notice
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1 March 2017 Rev 003

LENS SWIR 2X Magnifier — P/N C0435

General Description

This family of high resoluton SWIR lenses image
from 0.9 — 2.4 um making them especially well-
suited for PCB inspection, special laser
applications, surveillance and alignment and
tracking. A high F/N and excellent transmission
characteristics allow superior imaging in these
wavelengths of interest. To enlarge the variety of
focal length, a special 2X magnifier lens is
available to double the focal length lens available.

Optical and mechanical parameters

Focal length Magnification 2X N. of elements 5 183
Image format (diagonal) 18 mm Dimensions Dia 79 x 37 mm
F.O.V. (diagonal) N.A. Weight 0.25 Kg
Max aperture N.A. Options
Object format N.A.
Min working distance N.A. Motorized focus N.A.
Zoom value N.A. Motorized iris N.A.
Focus None Motorized zoom N.A.
Upon request
Canon
Iris None Sy e RpE C-Mount
Nikon
Customization Upon request

Simulations with specific OB-SWIR lenses available upon request.

Specification are subject to change without notice
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Outline Dimensions & Technical Notes

The lens outlines are shown here with further details available upon request.
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CANON EOS Adapter— P/N C0997_050_000

General Description

A very simple device able to adapt any kind of
optical instruments with photographic escape
thread 42x1 to the standard photocamere series
Canon EOS. All the M42 Screw bayonet
interfaces, can be adapted without particular
action.

In some special case, this adapter can produce a
vignetting phenomena, easily predictable if the
lens design available.

Outline Dimension
..... & Technical Notes 152

More details are available upon request.

The most important value is the BFL (Back Focal Length) of the Canon EOS adapter that
is 44.00 mm.

The BFL for M42 screw is 45.46 mm (only for information).

Specification are subject to change without notice
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C-Mount Adapter— P/N C0998 040 000
P/N C0998 050 000

General Description

A very simple device able to adapt any kind
of lens interface to the standard C-Mount
interface. All the bayonet interfaces, like
Canon and Nikon, can be adapted without
particular action.

In some special case, this adapter can
produce a vignetting phenomena, easily
predictable if the lens design available.

Outline Dimension 153

..... & Technical Notes

The technical drawing shows the main
dimensions and interfaces in order to guarantee
a proper assy (for Canon FD bayonet, but
others available t0o).

More details are available upon request.

The most important value is the BFL (Back Focal

) Image Flane
Length) of the C-Mount adapter that is 17.525 I/
mm. S . C-Mt 25,4-32 TP
2 —— -

The BFL for Canon is 42 mm and the BFL for = i —— s
Nikon is 46.5 mm (only for information). | © ;E;

1 g g

| ﬁ |
-

Interface NIKON Bayonet—

|
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C-Mount Adapter— P/N C0999 040 000
P/N C0999 041_000
P/N C0999 050_000
P/N C0999 051_000

General Description

A very simple device able to adapt any kind 4
of lens interface to the standard C-Mount | (. *’\ f
interface. All the bayonet interfaces, like - \
Canon and Nikon, can be adapted without '
particular action.

In some special case, this adapter can
produce a vignetting phenomena, easily
predictable if the lens design available.

Outline Dimension
..... & Technical Notes

w

154

The technical drawing shows the main dimensions and interfaces in order to guarantee a
proper assy (for Canon FD bayonet, but others available too).

More details are available upon request.

The most important value is the BFL (Back Focal Length) of the C-Mount adapter that is
17.525 mm.

The BFL for Canon is 42 mm and the BFL for Nikon is 46.5 mm (only for information).

Specification are subject to change without notice
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Parts List
Pos Part # Rev Object MU.|Qty
1 3 2 1 |C0029.250 000 |Baionetta Canon FD NR 1
2 |C0999_103_000 [000 |C-Mount with filter NR 1
3 |FL150003 Vite S-Testa-Brug M3x4 UNI 5927 NR 3

Customer 1" x 2mm Filter

21,82+002 (Q1)

OB SWIR
Note: ORI TN O

TRERTHENT CORTING | TPATTARENTS

1. Bloccare elemento in Pos. 3 con Loctite 222 Adapt. Canon/C-Mount with filter

a T DS C0999_040_000 |A
| \ \ \ \ \ Doplec o

Parts List 155

Pos Part # Rev Object M.U.|Q.ty|
1 3 1 |C0029.250 000 |Baionetta Canon FD NR | 1
2 |C0999 206_000 Adapter Canon/C-Mt with filter NR | 1
3 |FL150003 Vite 8-Testa-Brug M3x4 UNI 5927 NR | 3
P 4 |EM110005 Anello elastico di arresto DIN 472 -24x |[NR | 1
12
/
¥
%
ol
%
1 | vl 1
A
/
%
/

TLJ\/b 7, Customer 23.8 x 2mm Filter (2:1)

21,57+002 (Q1)

TR TERAL (R ER A EEETT EvEs

il OB SWIR

=

Note:
1. Bloccare elemento in Pos. 3 con Loctite 222

TREATYENT - S0MTING ITRATTAHENTD) EETE e

Adapt. Canon/C-Mount with filter

moilia

ae
l ‘ ‘ | ‘ ‘ q D qmc 05/07/2011

oSN | 20T e VERS

DS C0999_041_000 |A
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C-Mount Adapter Macro — P/N C0999 052 000

General Description

A very simple device able to adapt any
kind of Canon FD lens interface to the
standard C-Mount Interface with Macro
Option. All the Canon bayonet
interfaces, can be adapted without
particular action.

In some special case, this adapter can
produce a vignetting phenomena, easily
predictable if the lens design available.

Outline Dimension
..... & Technical Notes

The technical drawing shows the main dimensions and interfaces in order to guarantee a

1 January 2014 Rev001
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proper assy (for Canon FD bayonet, but others available too). More details are available
upon request. The most important value is the BFL (Back Focal Length) of the C-Mount
adapter that is 17.525 mm. The BFL for Canon is 42 mm and the BFL for Nikon is 46.5

mm (only for information).

260

/Image Plane

17.526

F.F: Flange |
Focale lenght

17,526

42 (in air)
39,15
53 (in air)

C )
FF: Flange |
Focale lenght

T
Interface CANON FD Bayonet/
F.F: Flange |
Focale lenght

OB SWIR

Canon FD-C-Mount Macro

DS C0999_052_000
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C1115.001.001 - Motion Controller

Overview

The Optec Motion Controller controls two
different DC motors at the same time with a
maximum output current of 480 mA (240 mA
for each motor). It implements a complete
PID position control system with continuous
movement on the entire working range and
with preset fixed positions.

To communicate with the PC the Optec
Motion Controller requires only a USB cable
(A-B) from which it receives also the power

supply.

163

Absolute Maximum ratings Size

Maximum 480 mA (for both :
output current channels) e 1259
Supply voltage 5V (from USB) Length 77 mm
Input analog 5V Depth 60 mm
voltage
Temperature 101070 °C Height 34 mm
working range

Maximum height (with connector) | 40 mm

USB overcurrent protection

The Optec Motion Controller has a resettable polyfuse that protects the computer's USB
ports from short-circuits and overcurrent. If more than 500 mA is applied to the USB port,
the fuse will automatically break the connection until the short or overload is removed.

|
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Electronic features

Minimum current

Operating voltage 5V consumption 30 mA
Number of Maximum current
independent 2 consumption 40 mA
channels (without motors)
Number of Siteted 2 Flash memory 32 KB
inputs
Analog IS Oto5V SRAM 2 KB
voltage
Output voltage 0 to 4,14 V (direction A
(tcﬁ’ motors? LOW), 0 to 4,39 V (dir EEPROM 1KB
A HIGH)
Quiput voligg Oto5V Clock speed 16 MHz

(to potentiometers)

Connector pin list

1 - Motor A +

2 - Motor A -
3-+5V

4 - Analog input 1
5 - Analog input 2
6 - GND

7 - Motor B -

8 - Motor B +
9-N/C

10 - N/C

Specification are subject to change without notice
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C1115.002.000 - Motion Controller

Overview

The Optec Motion Controller controls two
different DC motors at the same time with a
maximum output current of 4 A (2 A for each
motor). It implements a complete PID position
control system with continuous movement on
the entire working range and with preset fixed
positions.

To communicate with the PC the Optec
Motion Controller uses the standard serial
protocol RS232 thru USB or Serial DB9
connector.

165

Absolute Maximum ratings Size

Maximum DEgestRRt 2 A (for each motor) Weight 125¢
current

Maximum pEeg 3 A (for each motor) Length 77 mm
output current

Maximum Supply

voltage 20V Depth 60 mm
Input analog voltage 5V Height 34 mm
Temperature working .10 to 70 °C Maximum height (with 40 mm
range connector)

Specification are subject to change without notice
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USB overcurrent protection

1 January 2018 Rev002

The Optec Motion Controller has a resettable polyfuse that protects the computer's USB
ports from short-circuits and overcurrents. If more than 500 mA is applied to the USB port,
the fuse will automatically break the connection until the short or overload is removed.

Electronic features
Input voltage 12 V (from external Output voltage
. Oto5V
supply power pack) (to potentiometers)
Numbeigag Minimum current
independent 2 . 30 mA
consumption
channels
Number of analo Maximum current
inbuts 9 2 consumption 40 mA
P (without motors)
Analog input 0105V Analog input sampling 10.6 Mhz
voltage rate
Output voltage Oto 9_.79 V (in both Clock speed 16 MHz
(to motors) directions)
166
Serial Interface
Serial protocol RS232 (8-N-1) Data bits 8
Senal nig Standard DE-9 Parity None
connector
Baud rate 9600 bps Stop bit 1

Connector pin list

1-+5V

2-GND

3 - Analog input 1
4 - Analog input 2
5 - Reserved

6 - Reserved

7 - Motor 1 +

8 - Motor 1 -

9 - Motor 2 +

10 - Motor 2 -

Specification are subject to change without notice
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C0628.020.000 - Motion Controller

Overview

The Optec C0628 Motion Controller can
manage 4 different DC motors at the same
time with a maximum output power of 20 W
for each motor. It implements a complete PID
position control system with continuous _
movement on the preset fixed positions. It L mm) s
also provides an ECAM system for ] &
synchronized zoom lenses.

To communicate with the PC the Optec
C1107 Motion Controller requires an USB
cable (A-B) or an Ethernet cable.

167

Absolute Maximum ratings Size
Maximum :
output current (s kel 4 Kg
Supply voltage 24 Vcc / 110~240 VCA Length 350 mm
Temperature 0-70°C Depth 70 mm
working range
- 0 -
Humidity AT N, Mo Width 205 mm
condensing
Electronic features
Number of independent o Minimum current
channels consumption
Maximum current
Output el Otox12V consumption
motors) .
(without motors)
Program memory size 2000 lines x 80 Clock speed 15 MHz
characters

Specification are subject to change without notice
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“Lens control” connector pin list
1 Zoom 1 +5V 23 N.C.
2 Zoom 2 +5V 24 N.C.
3 Iris +5V 25 N.C.
4 Focus +5V 26 N.C.
5 Zoom 1 GND 27 N.C.
6 Zoom 2 GND 28 N.C.
7 Iris GND 29 Zoom 1 CHA+
8 Focus GND 30 Zoom 1 CHA-
9 Zoom 1 Mot+ 31 Zoom 1 CHB+
10 Zoom 1 Mot- 32 Zoom 1 CHB-
11 Zoom 2 Mot+ 33 Zoom 2 CHA+
12 Zoom 2 Mot- 34 Zoom 2 CHA-
13 Iris Mot+ 35 Zoom 2 CHB+
14 Iris Mot- 36 Zoom 2 CHB-
15 Focus Mot+ 37 Iris CHA+ 168
16 Focus Mot- 38 Iris CHA-
17 Zoom 1 Home 39 Iris CHB+
18 Zoom 2 Home 40 Iris CHB-
19 Iris Home 41 Focus CHA+
20 Focus Home 42 Focus CHA-
21 N.C. 43 Focus CHB+
22 N.C. 44 Focus CHB-

Specification are subject to change without notice
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