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Qioptig, an Excelitas Technologies Company, designs
and manufactures photonic products and solutions that
serve a wide range of applications across the medical,

In October 2013, Qioptig was acquired by Excelitas
Technologies Corp., a global photonic technology
leader focused on delivering innovative, customized

life sciences, industrial manufacturing, defense, solutions to meet the high-performance illumination,

semiconductor, aerospace, and scientific sectors. optical and, detection technology demands of OEM
customers worldwide. Today, the Excelitas team proudly

Qioptig customers benefit from the integrated includes more than 7,500 employees across North

knowledge and expertise of Avimo, Gsanger, LINOS, America, Europe and Asia.

Optem, Point Source, Rodenstock, Spindler & Hoyer

and others. Visit www.excelitas.com for more information.
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Apo-Rodagon-HR

High-Resolution Lenses for Line- and
Area-Scan Applications

The new Apo-Rodagon-HR is designed to close the
gap between the high-resolution lenses of the
inspec.x L Series, and the Apo-Rodagon-D lenses,
both in terms of imaging quality and price.

The robust mechanics of this lens make it suitable
for applications in the harshest environments.
Thanks to the use of a fixed aperture there are no
moving parts to shake out of adjustment due to
vibrations in extreme applications. The standard
aperture of 5.6 is the value at which the lens
achieves the optimum performance. Other aper-
tures are available on request.

The high resolution of 80 Ip/mm at the sensor side
in combination with the large image circle of
62 mm makes the Apo-Rodagon-HR 0.5x a very
good match with the popular 12k / 5 ym line-scan
cameras.

The Apo-Rodagon-HR 0.5x features the same focal
length as the Apo-Rodagon-D 4.5/75 2x and can
therefore replace this lens if higher resolution is
needed.

e |deal for 12 k /5 um sensors

e Compact and robust mechanics
 High performance / price value
e Large image circle up to 62 mm

Apo-Rodagon-HR

Apo-Rodagon-HR 5.6/75 0.5x

e Magnification range: -0.35 ... -0.65
e Camera mount: V-groove

e |ris diaphragm: fix

e Filter thread: M37x0.75

e Lens length: 47 mm

e Lens diameter: 46 mm
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MTF of Apo-Rodagon-HR 5.6/75 0.5x @ '=-0.5 and f-stop = 5.6

Product Focal length F-number Magpnification Image circle Interface Part No.
(mm) (mm)
L L L L L L
Apo-Rodagon-HR 5.6/75 0.5x 75 5.6 -0.65...-0.35 62 V-groove 0703-109-000-20
Apo-Rodagon-HR 8/75 0.5x 75 8 -0.65 ... -0.35 62 V-groove 0703-109-000-21




APO-Rodagon-D

High-Performance Lenses for Large
Imaging Sensors

The high resolution of the Apo-Rodagon-D lenses
makes them an optimum solution for cameras with
a pixel size down to 7 ym. The high resolution is
accompanied by ultra-low distortions and negligible
color fringing. The lenses are optimized for a magni-
fication range from 1:2 to 2:1

The 6-element, apochromatically corrected lenses
feature high contrast and sharpness right up to the
picture corners with practically no color fringes.

Distortion is corrected to near zero and cannot be
seen even in critical subjects with straight-lined
structures. The optimum working aperture is bet-
ween /5.6 and f/8. This is important because the
effective aperture of a lens focused for a scale of
about 1:1 is approximately two f-stops smaller than
the nominal aperture and therefore stopping down
to smaller apertures than nominal /8 would result in
visible blur due to diffraction.

All standard models are fitted with click-stop
aperture rings.

* Specially designed for scanning applications
and large imaging sensors

* Optimized for 1:2 to 2:1 imaging

e Large image circle up to 102 mm

Apo-Rodagon-D

Apo-Rodagon-D 4.0/75 1x
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MTF of Apo-Rodagon-D 4.5/75 2x @ B'=-0.5 and f-stop = 5.6

e Focal length: 75, 120 mm

e Magnification range: -0.33 ... -3.0
e Spectral range: 400-750 nm

e |ris diaphragm: manual, click-stop
* Mount: M39x1/26" (Leica)

e Filter thread: M40.5x0.5

* Wide range of mechanical accessories

Product Focal length F-number Magpnification Image circle Interface Part No.
(mm) range (mm)
L L L L L L
Apo-Rodagon-D 4.0/75 1x 75 4.0 -12..-08 82 M39x1/26" 0703-005-000-40
Apo-Rodagon-D 4.5/75 2x 75 45 -08..-04 86.8 M39x1/26" 0703-028-000-21
Apo-Rodagon-D 5.6/120 2x 120 56 -0.8..-0.33 102 M39x1/26" 0703-043-000-20




Rodagon-F

Precision Optics for F-Mounts

The Rodagon-F Series was developed by Qioptiq to
adapt precision industrial-grade optics to an F-Mount
camera, with a great price/performance ratio. Now,
for the first time, users can integrate world re-
knowned Rodenstock image quality in 40 - 60 mm
focal lengths directly onto F-Mount cameras. A
revolutionary design eliminates all moving parts to
offer exceptionally robust performance. The smooth
focusing is locked with a massive retaining ring that
is fixed with additional screws.

The Rodagon-F lenses are available in different
versions with fixed apertures. The fixed aperture
prevents accidental misadjustment of the iris or
slowly shifting aperture values due to vibrations. The
image circle of these lenses is 44 mm and is there-
fore large enough for sensors with 35 mm format
and the popular 41 mm line sensors.

¢ Integrated manual focussing

e Suitable for line-scan cameras and
large imaging sensors

e Large image circle up to 46 mm

* High numerical aperture

e Focal length: 40 ... 60 mm

e Magnification range: 0 ... -0.5
e Spectral range: 400-750 nm

* Iris diaphragm: fix

* Mount: F-Mount

e Filter thread: M40.5x0.5

Rodagon-F
Product Focal length F-number Magnification Image circle Interface Part No.
(mm) range (mm)
L L L L
Rodagon-F 4/40 40 4 0.5..0 44 F-Mount 0703-090-000-25
Rodagon-F 5.6/40 40 56 05..0 44 F-Mount 0703-090-000-26
Rodagon-F 8/40 40 8 0.5..0 44 F-Mount 0703-090-000-27
Rodagon-F 2.8/50 50 2.8 05..0 46 F-Mount 0703-089-000-24
Rodagon-F 4/50 50 4 -05...0 46 F-Mount 0703-089-000-25
Rodagon-F 5.6/50 50 56 0.5..0 46 F-Mount 0703-089-000-26
Rodagon-F 4/60 60 4 05..0 44 F-Mount 0703-087-000-25
Rodagon-F 5.6/60 60 56 0.5..0 44 F-Mount 0703-087-000-26
Rodagon-F 8/60 60 8 05..0 44 F-Mount 0703-087-000-27




Rodagon-M4g2

Precision Optics for M42 Mounts

The Rodagon lenses are successfully implemen-
ted in many different machine vision applications
for many years already. Now, the Rodagon fami-
ly grows further and Qioptig sets a new standard
with the Rodagon M42 series in terms of price-
performance-ratio.

The new Rodagon M42 series is available with
40, 50 or 60 mm focal length. The lenses feature
integrated manual focusing that can be adjus-
ted precisely and fixed by a locking ring and ad-
ditional clamping screws. Even strong vibrations
will not cause defocusing of the setup. The flan-
ge focal distance of the M42 mount is specifically
optimized for industrial line scan cameras like
UNIIQA, Linea or Racer made by leading camera
manufacturers to cover the complete magnification
range of typical machine vision applications. The
fixed aperture of the Rodagon M42 lenses further
enhances the robustness as no accidental change of
aperture setting is possible. The result is a simple and
robust as well as cost-effective system comprising of
camera and lens without any moving parts.

Rodagon-M42

Rodagon-M42 with 40, 50, 60mm focal length

¢ Integrated manual focusing

e Large image circle up to 41 mm

* High numerical aperture

e Compatible to cameras from leading

manufacturers

e Excellent price-performance ratio

e Focal length: 40 ... 60 mm

e Magnification range: -0.03 ... -0.5
e Spectral range: 400-750 nm
e Iris diaphragm: fix

°* Mount: M42x1

e Filter thread: M40.5x0.5

Product Focal length F-number Magpnification Image circle Interface Part No.
(mm) range (mm)
L L L L

Rodagon-M42 4/40 40 4 -0.5...0.05 412 M42x1 0703-118-000-25
Rodagon-M42 5.6/40 40 5.6 -0.5..0.05 412 M42x1 0703-118-000-26
Rodagon-M42 8/40 40 8 -0.5...0.05 41.2 M42x1 0703-118-000-27
Rodagon-M42 2.8/50 50 28 0.5..0.03 40.0 M42x1 0703-119-000-24
Rodagon-M42 4/50 50 4 -0.5..0.03 40.0 M42x1 0703-119-000-25
Rodagon-M42 5.6/50 50 5.6 0.5..0.03 40.0 M42x1 0703-119-000-26
Rodagon-M42 4/60 60 4 0.5..0.03 39.6 M42x1 0703-120-000-25
Rodagon-M42 5.6/60 60 5.6 -0.5...0.03 39.6 M42x1 0703-120-000-26

Rodagon-M42 8/60 60 8 -05 ..

0.03

39.6

M42x1

0703-120-000-27




Apo-Rodagon-N

Measuring Lenses for Large Imaging
Sensors

The Linos measuring lenses developed by Qioptig
feature the highest resolution, excellent contrast,
minimum distortion and color neutrality. Apo-
Rodagon-N Lenses produce crisp, sharp images to the

extreme edges of the object.

Apo-Rodagon-N
Apochromatically corrected lens designed to meet
the highest requirements in an especially broad
magnification range.

e Suitable for line-scan cameras and
large imaging sensors

e Large image circle up to 100 mm

e High numerical aperture

o Adapter available for all common camera
interfaces

e Focal length: 50 ... 105 mm

e Magnification range: -0.05 ... -0.5

e Spectral range: 400-750 nm

e Iris diaphragm: manual, click-stop

° Mount: M39x1/26" (Leica)

e Filter thread: M40.5x0.5

e Wide range of mechanical accessories

Apo-Rodagon-N

Apo-Rodagon-N 2.8/50
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MTF curve of Apo-Rodagon-N 2.8/50 @ B'=-0.1 and f-stop = 2.8

Product Focal length F-number Magnification Image circle Interface Part No.
(mm) range (mm)
1 1 1 1 1 1
Apo-Rodagon-N 2.8/50 50 2.8 -0.5...-0.05 44 M39x1/26" 0701-349-000-40
Apo-Rodagon-N 4.0/80 80 4.0 -0.5 ... -0.067 86 M39x1/26" 0703-092-000-40
Apo-Rodagon-N 4.0/90 %0 4.0 -0.5 ... -0.066 el M39x1/26" 0703-094-000-20
Apo-Rodagon-N 4.0/105 105 4.0 -0.5 ... -0.06 100 M39x1/26" 0703-096-000-40




Rodagon, Rodagon-WA

Measuring Lenses for Large Imaging Sensors

The Linos measuring lenses developed by
Qioptiq feature the highest resolution, excellent
contrast, minimum distortion and color neutrality.
They sharply reproduce images all the way to the
very edges of the object.

Rodagon

High-performance lens featuring a highly consistent

. . . e . Rodagon Rodagon-WA

imaging quality and broad magnification range.

Rodagon-WA

High-performance lens with extended-field viewing

angle and a large resulting image circle.

e Suitable for line-scan cameras and e Focal length: 35 ... 135 mm
large imaging sensors ¢ Magpnification range: -0.03 ... -0.5

* Large image circle up to 105 mm * Spectral range: 400-750 nm

¢ High numerical aperture e Iris diaphragm: manual, click-stop

e Adapter available for all common * Mount: M39x1/26" (Leica)
camera interfaces e Filter thread: M40.5x0.5

Rodagon
Product Focal length F-number Magnification Image circle Interface Part No.

(mm) range (mm)

Rodagon 4.0/35 35 4.0 -0.2...-0.03 30 M39x1/26" 0701-357-000-20
Rodagon 2.8/50 50 2.8 -0.5...-0.07 44 M39x1/26" 0701-345-000-40
Rodagon 4.0/60 60 4.0 -0.5...-0.06 56 M39x1/26" 0701-393-000-40
Rodagon 4.0/80 80 4.0 -0.5...-0.06 62 M39x1/26" 0701-391-000-40
Rodagon 4.0/80 azimuth 80 4.0 -0.5...-0.06 62 M39x1/26" 0701-391-000-42
Rodagon 5.6/105 105 5.6 -0.5...-0.06 104 M39x1/26" 0701-394-000-40
Rodagon 5.6/105 azimuth 105 5.6 -0.5...-0.06 104 M39x1/26" 0701-394-000-41
Rodagon 5.6/135 135 5.6 -0.5...-0.1 105 M39x1/26" 0701-398-000-40

Rodagon-WA
Product Focal length F-number Magnification Image circle Interface Part No.

(mm) range (mm)
1 1 1 1 1 1

Rodagon-WA 4.0/40 40 4.0 -0.25 ... -0.066 46 M39x1/26" 0701-399-000-40

Rodagon-WA 4.0/60 60 4.0 -0.25 ... -0.066 82 M39x1/26"

0701-276-000-40
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Rogonar-S

Measuring Lenses for Large Imaging Sensors

The Linos measuring lenses

developed by

Qioptig feature the highest resolution, excellent

contrast, minimum distortion and color neutrality.

They sharply reproduce images all the way to the

very edges of the object.

Rogonar-$

Inexpensive lens with good imaging performance.

Optimal price / performance ratio

® Suitable for line-scan cameras and

large imaging sensors

e Large image circle up to 82 mm

e High numerical aperture

o Adapter available for all common

camera interfaces

Rogonar-S

e Focal length: 50 ... 90 mm

* Magnification range: 0.075 ... -0.4

e Spectral range: 400-750 nm
* Iris diaphragm: manual, click-stop or continuous
with set screw

* Mount: M39x1/26" (Leica)
e Filter thread: M40.5x0.5

Rogonar-S
Product Focal length F-number Magnification Image circle Interface Part No.
(mm) range (mm)
1 1
Rogonar-S 2.8/50 50 238 0.4 ...-0.075 44 M39x1/26" 0801-397-000-40
Rogonar-S 4.5/60 60 45 0.5...-0.1 56 M39x1/26" 0801-324-000-40
Rogonar-S 4.5/75 75 45 -0.5...-0.1 44 M39x1/26" 0801-325-000-40
Rogonar-S 4.5/75 metal 75 45 0.5...-0.1 44 M39x1/26" 0801-325-000-41
Rogonar-S 4.5/90 %0 45 -0.5..-0.125 82 M39x1/26" 0801-398-000-41




Mechanical Accessories
Mechanical Adaptions

The LINOS Machine Vision Lenses from Qioptig have
different threads and most have no focusing device.
Therefore, we offer a complete range of mechani-
cal accessories to adapt the lenses to all types of
applications and camera systems.

Modular Focus

A helical mount with locking screw and travel range
of 25 mm. Lenses are mounted via an M45 thread
using the various lens adapters and extension tubes
that Qioptiq offers. A large variety of camera adap-
ters is mounted directly with 3 set screws. The com-
plete setup can be rotated freely for best azimuth
or convenient access to aperture and locking screw.
Smart mechanical design of the Modular Focus
prevents the lens from rotating during focusing.

Modular Focus

28.8 min.

Locking screw (3x)

Hub 25 mm
53.8 max.

72
@ 53.4
M 45 x0.75

three screws to take the lens
aperture display in the best

Example of application
lens adapter

ATAREATE

S snoo__&mmpow

scan lens

extention tube
(if required)

camera adapter

11
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Mechanical Accessories

Mechanical Adaptions

Qioptig’s LINOS Machine Vision Lenses have
different threads and most have no focusing device.
Therefore, we offer a complete range of mechani-
cal accessories to adapt the lenses to all types of
applications and camera systems.

Smart Focus

A low cost version of the Modular Focus with
an M39x1/26" (Leica) lens thread. This enables
direct mounting of the lens without lens adapter. A
large variety of camera adapters is mounted direct-
ly with 3 set screws. The complete setup can be
rotated freely for best azimuth or convenient access
to aperture and locking screw. The travel range of
the Smart Focus is 12.4 mm and the lens is rotating
during focusing.

Smart Focus . 40.4 max.
28 min.
NS
]
3 ™ locking scri )
: o |- ocking screw
[*)]
0 8 C R
O <« N . z | i .
N >
Sl 8 g g .
Q
= o °
Hub 12.4 mm
15 min, 27.4 max
Example of application 12

extention tube
scan lens (if required) camera adapter
2408.021.108.00 (Modular-Focus system)

L/




Modular Focus

Product

Part No.

Modular Focus Helical mount

2408-009-000-42

Extension tube 24.5 mm M45x0.75

2408-009-113-00

Extension tube 60 mm M45x0.75

2408-009-123-00

Extension tube 87.5 mm M45x0.75

2408-009-122-00

Smart Focus

Product

Part No.

Smart focus

2408-021-000-43

Extension tube 12 mm M39x1/26"

2408-021-108-00

Extension tube 24 mm M39x1/26"

2408-021-109-00

Extension tube 48 mm M39x1/26"

2408-021-110-00

Extension tube 120 mm M39x1/26"

2408-021-111-00

Camera Adapter

Product

Part No.

Camera adapter C-Mount

2408-009-106-00

Camera adapter F-Mount

2408-009-142-00

Camera adapter TFL-| Mount

2408-009-174-00

Camera adapter M42x1

2408-009-119-00

Camera adapter M48x0.75 (TFL-Il Mount)

2408-009-148-00

Camera adapter M58x0.75

2408-009-132-00

Camera adapter M72x0.75

2408-009-134-00

Camera adapter M95x1.0

2408-009-155-00

Camera Extension Tubes

Product

Part No.

Extension tube M72x0.75-24mm

2408-009-135-00

Extension tube M90x1.0-24mm

2408-009-167-00

Extension tube M95x1.0-24mm

2408-009-156-00

Lens Adapter

Product

Part No.

Lens adapter M32.5x0.5

2408-009-111-00

Lens adapter M39x1/26"

2408-009-118-00

Lens adapter M39x1/26" ')

2408-009-112-00

Lens adapter M45-V-groove

2408-009-147-00

') To be used with Rodagon 5.6/135; Apo-Rodagon-D 4.5/75 2x;
Apo-Rodagon-D 5.6/120 2x; Apo-Rodagon-N 4.0/105

Retro Rings

Product

Part No.

Retro ring M40.5x0.5 - M39x1/26"

2408-009-158-00

Retro ring M37x0.75 - M45x0.75 2)

2408-009-152-00

2) To be used with Apo-Rodagon HR 75mm

Modular focus

Smart focus

O

o

Camera adapter M42

=

Extension tube M72

-

Retro ring

13
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MachVis Software

Lens Selection and Configurator Software

Excelitas has developed a software tool that simplifies
your tasks for imaging and machine vision needs

MachVis is specifically designed to help you identify
and select the most suitable lenses and accessories.
Your benefit is a high-resolution and stable image
on your sensor. With MachVis, Excelitas offers you a
software with a user-friendly interface for quick and
comprehensive solutions.

Based upon four key parameters of your application,

e Working distance

* Object size (or magnification)

e Sensor size

e Camera mount

MachVis will provide the lens solutions that are most

All necessary optical components as well as mechanical
accessories, are directly downloadable of the 3D data
for a smooth integration into the project are available
with a single click. Configurators are available for the
more complex microscope systems, where e.g. the
motorization, the installation of zoom systems, beam
splitters, filters and, last but not least, the coupling of
the illumination open up a virtually unlimited range of
possibilities and flexibility. With this features, MachVis
reaches a new level from selection to an optical confi-
guration software.

In addition to the LINOS® Machine Vision Lenses,
the OPTEM® Fusion Micro-imaging System and the
the PCO®
Scientific Cameras are also available from Excelitas

Qioptig mag.x® Microscope system,

2N MachVis 5.3.0- Lens Selector - o x
5659595 =0 B meen [omem | @ . ©
Pt Quote Undo Recal | New Open  SaveAs ViewPDF Llenses Pars | Standard mag.x Optem Hep End
Specilications]  Resuits Excalitas Lens Name FOSUS b lensEFL TotslWD. FreeWD.  0F%  jnageSize MagVae MagRange  o"'°  FangeFD. FlangeFD.Range ool
. Device Size Camera Fild
R »o ey 7ESmm  340mm E00WM  450mm 43imm 0,962 14 0mm
Free Working Disnce. + 4 Apo-Rodagon D 1x ModubrFoc. 1 74Smm  2854mm  i72mm  450mm <2008 1217mm  1341mm  125.7-151,7mm
2 Apo-Rodagon D 1x SmatFocus 2  748mm  2854mm  1172mm  450mm 433mm 0962 121008  1217mm  134imm  1222-1346mm  012mm
v
Object size
Objectsiz o
Full diameter -
v
Wanual Camera Dats -
Image [sensor] size: G
Emm
o [24,0mm
!y |36.0mm Schematic System Drawing
Depth ofField: 0.12mm
Camera adapter type: (Pixel size: 7.0um) Apo-Rodagon D 1x
Shount )‘ . ,{
CMount
TFL-Hount (1354075 Free Distance: 117.2mm Flange Focal Distance: 1341
F-Mouniikon
14251 L
TELIHMount (V48x0.75)
159 0.7
W72 %075
M0 1 Image
M5 x4 - Pl
46,5mm
v
EXCELITAS| Total Working Distance: 285 4mm
[System Schematic -not to scale]

o

MachVis: Example of the user face
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Apart from the geometric optical calculation based on

the parameters provided by the user, the software also
acts as a product database, providing quick and easy
access to all product data and presenting an instant
schematic representation of the entire optical system.

With MachVis Online it is possible to access MachVis
directly without the need to download and install any

MachVis or
MachVis Online:
Access for FREE!

MachVis

software. Let MachVis online convince you and receive
more flexibility and independence. MachVis not only
helps to identify the perfect lens solution, it saves your
time in the lens selection and configuration process.

Try our new online application today and create
your own user profile so you can access your indi-
vidual configurations on any mobile device!

For access or download and further

information, please go to www.excelitas.

com/product/machvis-lens-configurator.

/ O | B Kommunicstionswebsite~Home x | Bl Qioptia - Intranet

X | @ MachVis® Online |Excelitas X l +
& C @ O nitps//apps.excelitascom/machvis/#/ s
G - @ ses -
EXNCELITAS MachVis® OnLine © Lenses B8 eams Y
Lens Object Image Mag Mag
Object Distance # Lens Name Focus Device Ext Free WD.
EFL Size size Value. Range
Free Working Distance -
Theory Tesmm  31omm  l16000mm  45Omm  43mm 0862

160 wm

1 ApoRodsgonD1x [ Moduar Focus 1 aomm  286amm  172mm  ASOmm  43smm 096 120008
— o

2 ApoRodagen D 1x SmantFocus 2 7wemm  28samm  17omm  450mm  4asmm 0962 121008
Object Size.
Obiectsize -
Full Diameter -
s wm
Image [sensor] size.
35mm -

Solution 1 Lens: Apo Rodagon D 1x [0703-005-000-40] [ summary

[H: 12.8mm LA'3, 7mm CBD:46. 126.7-151.7mm

#po Rodagon D 1x Extension Tube [1x] Camera Adapter
0703-005-000-40 2408-008-123-00 2408-005-142-00
‘Camera Adapter Type
F-Mount/Nikon -
2408-009-118-00 2408-009-000-42
k = /

MachVis Online: Example of the user face
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Photonics for Innovation

Discover the capabilities, knowledge, equipment

and technology of Qioptiq

The Vision Technology product area covers the
whole range of industrial magnification tasks from
Macro to Micro and Line-Scan to Area-Scan.

Enabling the future through light.

ENCELITAS

TECHNOLOGIES®

www.excelitas.com
inspection@excelitas.com

Europe North America Asia/Pacific
+49 (0) 551 6935-0 +1 (800) 429 0257 +65 64 99 7777
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