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Application note:

M12 -, also called Boardlevel - or S-Mount Optarg, very common in CCTV - less so in Machine
Vision.

Nowadays many machine vision applications work wigl inexpensive cameras like thRVIVT
Guppy. For lower resolution applications togeth@hvbasic requirements (contrast, distortion,
parallelism), inexpensive M12 optics are worth adesng.

Even some challenging applications require the assmall or lightweight lenses. In this case one
could use M12 optics too. For example on a robanipulator-arm the weight saved on the camera
side permits more load-capacity or higher speedn8d12 optics only protrude 10 mm out of the
camera-mount. C- or CS-Mount optics need some 3@faiditional space - where space is scarce,
an M12 can be advantageous.

Ok, now the need is clear, but what is this applica note for?
With M12 optics there is less standardization tharthe CS- and C-Mount world. So one has to take
care to select a lens that can be properly focused.

The same general rule applies as with C(S)-Moeldtive to the maximum sensor format: The lens
should at least be recommended for the sensor sittee sensor size may only be smaller but not
larger.

But one needs further calculations of the depthfi¢ld, because M12 lenses have only a fixed iris,
so the depth of field can’t be extended. Hence thlutter has to regulate the exposure which
introduces the risk of smearing for low shutter ahigjh light conditions.

But for larger quantities of lenses a customizeis icould be an option.

The next problem is the most significant:

The back focal length (BFL) refers to the distaregween the last image-side lens and the image
plane (@ object in infinity). Mostly the last lengsensor-side) is near the lens mount - but
sometimes the mount is about 2 mm further back togsathe sensor. This difference between
manufacturer data sheet figures and reality can @agome problems. In the worst case the lens is
not usable with the camera, as there is no way txfis the object at infinity - for this you have to
screw in the lens in the adapter.

In some cases one could take out the IR cut fil@rthe protection glass of the camera. This results
in more space for the lens. Some lenses have & bulR-Cut coating, some illuminations do not
emit IR in their spectra. And in some cases thell§ht would not disturb the image too much. But
without these filters in the camera the CCD / CM®Ssor is susceptible to dust and dirt!

AVTMarlin cameras have the possibility to remove tiReCut or protection glass filter to bring the
lens closer to the sensor, and get the image indiesc With this setup, the same lenses as with the
BoardllevelGuppy could be used. With the filter few lenses fit

TheAXIBoardlevelGuppy already has the filter closest to the sendmrf there is no way to
remove it.

The normaBapppyshows the greatest variability: One can resrbe filter together with its ring, so
one comes extremely close to the sensor. In thbetdirection, using extension tubes for M12
optics with longer back focal lengths is recommedde




One further possible problem is the flange backgtn(FBL) in relation to the thread length of the
M12 optics: Some of the M12 lenses have the M1@atirover the whole length - but the others
with limited thread length may present a problemtitying to focus at infinity. With short flange
back length one could try to shorten the adaptemtithis may cause instability, because of the
shorter thread. Furthermore the thread is sometinmsrmittent, which can cause stability issues
as well.

Last but not least: Regarding the optical qualitye should test if the lens works acceptably in the
application. Most M12 are not as good quality aM@unt lenses. Bad edge sharpness and
parallelism are often seen.

Please feel free to contact us for further informart!

The M12 lenses could be adapted to C- and CS-Manmtras with our adapter (K5000786). This
adapter is screwed in the normal mount of the caménside that adapter the lens could be
screwed in. It could be locked either with a nuty avith screw-locking-glue. The method with glue is
that one with lower space requirements and thereftte one used in our tests.

The following table lists M12 lenses either distited by AVT or recommended by AVT. A “+”
indicates that the lens can be used for the speciiamera family.




AVT distributed M12 lenses

High Resolution Infinite Conjugate 57908 (for apgimately 4.4 + +
infinite distances) K4100517

High Resolution Infinite Conjugate 57910 (for apgimately 7.2 + +
infinite distances) K4100519

Further recommended M12 lenses

Megapixel Finite Conjugate 58201 5 + -

Finite Conjugate 54853 8 + +

Finite Conjugate 54854 12 + +

Megapixel Finite Conjugate 58206 175 + +




DwW9704 3.6 + +

DW9610 8 + +

DW25425 25 + -

DW500425 50 + -

VCK 2/2.5 25 + +

VCK 2/8 8 + -

VCK 2/16 16 + +
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