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Application note: 
M12 Optics 
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Application note: 

M12 -, also called Boardlevel - or S-Mount Optics, are very common in CCTV --- less so in Machine 
Vision. 
 
Nowadays many machine vision applications work well with inexpensive cameras like the AVTAVTAVTAVT----
Guppy. Guppy. Guppy. Guppy. For lower resolution applications together with basic requirements (contrast, distortion, 
parallelism), inexpensive M12 optics are worth considering. 
 
Even some challenging applications require the use of small or lightweight lenses. In this case one 
could use M12 optics too.  For example on a robot manipulator-arm the weight saved on the camera 
side permits more load-capacity or higher speed. Some M12 optics only protrude 10 mm out of the 
camera-mount. C- or CS-Mount optics need some 30 mm of additional space - where space is scarce, 
an M12 can be advantageous. 
 
Ok, now the need is clear, but what is this application note for?   
With M12 optics there is less standardization than in the 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)-Mount, relative to the maximum sensor format: The lens 
should at least be recommended for the sensor size - the sensor size may only be smaller but not 
larger. 
 
But one needs further calculations of the depth of field, because M12 lenses have only a fixed iris, 
so the depth of field can’t be extended. Hence the shutter has to regulate the exposure which 
introduces the risk of smearing for low shutter and high light conditions. 
But for larger quantities of lenses a customized iris could be an option. 
 
The next problem is the most significant: 
The back focal length (BFL) refers to the distance between the last image-side lens and the image 
plane (@ object in infinity). Mostly the last lens (sensor-side) is near the lens mount - but 
sometimes the mount is about 2 mm further back towards the sensor. This difference between 
manufacturer data sheet figures and reality can cause some problems. In the worst case the lens is 
not usable with the camera, as there is no way to focus 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 filter or the protection glass of the camera. This results  
in more space for the lens. Some lenses have a built in IR-Cut coating, some illuminations do not 
emit IR in their spectra. And in some cases the IR-light would not disturb the image too much.  But 
without these filters in the camera the CCD / CMOS sensor is susceptible to dust and dirt! 
 
AVTAVTAVTAVT----MarlinMarlinMarlinMarlin cameras have the possibility to remove the IR-Cut or protection glass filter to bring the 
lens closer to the sensor, and get the image in focus.  With this setup, the same lenses as with the 
BBBBoardleveloardleveloardleveloardlevel----Guppy Guppy Guppy Guppy could be used. With the filter few lenses fit. 
The AVTAVTAVTAVT----BoardlevelBoardlevelBoardlevelBoardlevel----GuppyGuppyGuppyGuppy already has the filter closest to the sensor, but there is no way to 
remove it.  
 
The normal GuppyGuppyGuppyGuppy shows the greatest variability: One can remove the filter together with its ring, so 
one comes extremely close to the sensor.  In the other direction, using extension tubes for M12 
optics with longer back focal lengths is recommended.  
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One further possible problem is the flange back length (FBL) in relation to the thread length of the 
M12 optics: Some of the M12 lenses have the M12 thread over the whole length - but the others 
with limited thread length may present a problem in trying to focus at infinity. With short flange 
back length one could try to shorten the adapter, but this may cause instability, because of the 
shorter thread. Furthermore the thread is sometimes intermittent, which can cause stability issues 
as well. 
 
Last but not least: Regarding the optical quality one should test if the lens works acceptably in the 
application. Most M12 are not as good quality as C-Mount lenses. Bad edge sharpness and 
parallelism are often seen. 
 
Please feel free to contact us for further information! 
  
The M12 lenses could be adapted to C- and CS-Mount cameras with our adapter (K5000786). This 
adapter is screwed in the normal mount of the camera. Inside that adapter the lens could be 
screwed in. It could be locked either with a nut, or with screw-locking-glue. The method with glue is 
that one with lower space requirements and therefore the one used in our tests. 
 
The following table lists M12 lenses either distributed by AVT or recommended by AVT. A ‘‘+’’ 
indicates that the lens can be used for the specific camera family.  
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AVT distributed M12 lenses 
 

 

Further recommended M12 lenses 

 

Edmund OpticsEdmund OpticsEdmund OpticsEdmund Optics    Focal Focal Focal Focal 
Length Length Length Length 
[mm][mm][mm][mm]    

BoardBoardBoardBoard----
level level level level CSCSCSCS----
MountMountMountMount    

Guppy Guppy Guppy Guppy 
CSCSCSCS----
MountMountMountMount    

High Resolution Infinite Conjugate 57908 (for approximately 
infinite distances) K4100517 

4.4 + + 

Infinite Conjujate 57684 (for approximately infinite distances) 

K4100518 

6.0 + + 

High Resolution Infinite Conjugate 57910 (for approximately 
infinite distances) K4100519 

7.2 + + 

Megapixel Finite Conjugate 58203 (for smaller distances) 
K4100520 

8 + - 

Edmund OpticsEdmund OpticsEdmund OpticsEdmund Optics    Focal Focal Focal Focal 
Length Length Length Length 
[mm][mm][mm][mm]    

BoardBoardBoardBoard----
level level level level CSCSCSCS----
MountMountMountMount    

Guppy Guppy Guppy Guppy 
CSCSCSCS----
MountMountMountMount    

Megapixel Finite Conjugate 58201 5 + - 

Infinite Conjugate 55574  8 + - 

Finite Conjugate 54853 8 + + 

Infinite Conjugate 56775 12 + - 

Finite Conjugate 54854 12 + + 

High Res Finite Conjugate 58205 12.5 + + 

Megapixel Finite Conjugate 58206 17.5 + + 
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Disclaimer 
Due to continual product development, technical specifications may be subject to change without notice. All trademarks are acknowledged as property of their respective owners. We 
are confident that this information is correct. We acknowledge that it may not be fully comprehensive. Nevertheless we cannot be held responsible for any damage to equipment or 
subsequent loss of data in consequence of following the application note. Copyright © 2007 
 
This document was prepared by the staff of Allied Vision Technologies GmbH ("AVT") and is the property of AVT, which also owns the copyright therein. All rights conferred by the law 
of copyright and by virtue of international copyright conventions are reserved to AVT. This document must not be copied, or reproduced in any material form, either wholly or in part, 
and its contents and any method or technique available there from must not be disclosed to any other person whatsoever without the prior written consent of the AVT. 

We invite comments or constructive criticism on this application note. 

Please write to: info@alliedvisiontec.com 

Or e-mail the author: Markus.Keinath@alliedvisiontec.com 

Lechner electricLechner electricLechner electricLechner electric    Focal Focal Focal Focal 
Length Length Length Length 
[mm][mm][mm][mm]    

BoardBoardBoardBoard----
level level level level CSCSCSCS----
MountMountMountMount    

Guppy Guppy Guppy Guppy 
CSCSCSCS----
MountMountMountMount    

DW9704 3.6 + + 

DW9607 6 + - 

DW9610 8 + + 

DW9611 12 + - 

DW25425 25 + - 

DW350420 35 + + 

DW500425 50 + - 

Vision & ControlVision & ControlVision & ControlVision & Control    Focal Focal Focal Focal 
Length Length Length Length 
[mm][mm][mm][mm]    

BoardBoardBoardBoard----
level level level level CSCSCSCS----
MountMountMountMount    

Guppy Guppy Guppy Guppy 
CSCSCSCS----
MountMountMountMount    

VCK 2/2.5 2.5 + + 

VCK 2/6 6 + + 

VCK 2/8 8 + - 

VCK 2/10 10 + + 

VCK 2/16 16 + + 


