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TC CORE bi-telecentric lenses for sensors up to 2/3” feature a truly 
revolutionary ultra compact opto-mechanical design. These lenses 
deliver high-end optical performances and at the same time are 
up to 70% smaller than other double-sided telecentric lenses on 

K E Y  A D V A N T A G E S

Excellent optical performance
CORE telecentric lenses and illuminators deliver excellent optical 
performances as other comparable Opto Engineering® telecentric 
optics.

Extremely compact
CORE optics are up to 70% smaller than other telecentric lenses 
and illuminators on the market.

Designed for flexibility and smart integration 
CORE lenses and illuminators integrate a camera phase adjustment 
and can be mounted on multiple sides, allowing to cut the costs.

Save you money 
Systems integrating CORE telecentric optics take much less space, 
resulting in lower manufacturing, shipping and storage costs.

Boost your sales
A smaller vision system or measurement machine is the solution 
preferred by the industry.

the market, thus allowing to significantly downsize a vision system. 
The unique shape has been expressly developed for maximum 
mounting flexibility.

Space saving bi-telecentric lenses for matrix detectors up to 2/3”

TC CORE series

Detector type Optical specifications Mechanical specs
Part Mag. Image shape 1/3” 1/2.5” 1/2” 1/1.8” 2/3” - 5 MP WD wF/# Telecentricity Distortion Field CTF 
number dimensions w x h w x h w x h w x h w x h typical typical depth @70 Mount Phase Dimensions

Ø, x 4.8 x 3.6 5.70 x 4.28 6.4 x 4.8 7.13 x 5.37 8.45 x 7.07 (max) (max) lp/mm adj.
(x) (mm) (mm × mm) (mm × mm) (mm × mm) (mm × mm) (mm × mm) (mm) (deg) (%) (mm) (%) (mm)

8 9 1 2 3 4 5 7
Object field of view (mm x mm)  6 A B C

TCCR 12 120 0.052 Ø=8.2, x=6.7 92.1 x 69.1 109.4 x 82.0 122.8 x 92.1 136.7 x 103.0 Ø = 135.5 334.5 8 < 0.08 (0.10) < 0.10 (0.12) 247 > 45 C Yes 182 220 231

TCCR 23 120 0.072 Ø=11.2, x=9.3 67.0 x 50.3 79.6 x 59.7 89.4 x 67.0 99.5 x 75.0 117.9 x 98.7 334.5 8 < 0.08 (0.10) < 0.10 (0.12) 131 > 35 C Yes 182 220 231

CORE Product family enlargement

Comparison of a “classic“ 
telecentric lens present 
on the market and 
a TC CORE bi-telecentric lens: 
TC CORE lens delivers best optical 
performances and is extremely 
compact.

OPTICS

1 Working distance: distance between the front end of the mechanics and the object. 
 Set this distance within +/- 3% of the nominal value for maximum resolution 
 and minimum distortion.
2  Working F-number (wF/#): the real F-number of a lens when used as a macro.
 Lenses with smaller apertures can be supplied on request. 
3  Maximum slope of chief rays inside the lens: when converted to milliradians, 
 it gives the maximum measurement error for any millimeter of object displacement.  
 Typical (average production) values and maximum (guaranteed) values are listed.
4  Percent deviation of the real image compared to an ideal, undistorted image:  
 typical (average production) values and maximum (guaranteed) values are listed.
5  At the borders of the field depth the image can be still used for measurement  
 but, to get a perfectly sharp image, only half of the nominal field depth should
 be considered. Pixel size used for calculation is 5.5 μm.

6  In case the of vignetting, FOV dimensions are indicated with “Ø = , x= “, 
 where “Ø =” stands for diameter and “x=” indicates the nominal FOV height 
 and length (see TechInfo for related drawing).
7  Indicates the availability of an integrated camera phase adjustment feature. 
8  Due to the special shape of TCCR120xx it might be necessary to check 
 the mechanical compatibility with your camera.
9  Indicates the dimensions and shape of image, where “Ø =” stands for diameter  
 and “x=” indicates the nominal image height and length 
 (see TechInfo for related drawing).

Image shape dimensions (Ø, x).

Technical information:
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LTCLHP CORE illuminator dimensions (A, B, C).

Space-saving high-resolution telecentric lenses for sensors up to 4/3”

Ultra compact telecentric illuminators

TC2MHR-TC4MHR CORE series

LTCLHP CORE series

TC2MHR CORE and TC4MHR CORE series are ultra compact 
telecentric lenses tailored for high-resolution sensors up to 4/3”. 
They deliver excellent optical performances in a super compact 
shape. 

LTCLHP CORE Series are ultra compact telecentric illuminators.They 
are up to 60% more compact than other collimated illuminators on 
the market. The ultra compact size allows to greatly reduce the size 
of your machine and to easily integrate true collimated illumination 

Thanks to the unique opto-mechanical design, these lenses offer 
very high resolution, nearly zero distortion and high field depth 
while saving up to 70% in length compared to similar FOV lenses 
on the market.

instead of common flat backlights, thus improving your system’s 
performance. The smart design also makes them easy to retrofit 
into existing systems. They can easily be mounted in different 
directions using any of their 4 sides.

1 Tolerance ± 10%.
2 Used in continuous (not pulsed) mode.
3  At max forward current. Tolerance is ±0.06V on forward voltage measurements.

4  At pulse width <= 10 ms, duty cycle <= 10% condition. 
 Built-in electronics board must be bypassed (see tech info online).

Example of off-line measurement systems 
with “classic“ telecentric lens and illuminator 
(left) and TCBENCH CORE (right).

SAVE
SPACE

Optical specs Electrical specifications Mechanical specs
Part Light color, Minimum Working Device power ratings LED power ratings
number wavelength Beam distance DC voltage Power cons Max LED fwd Forward voltage Max pulse Dimensions

peak shape range current current
diam. min max typ. max

(mm) (mm) (V) (V) (W) (mA) (V) (V) (mA) (mm)

1 2 3 4 A B C

LTCLCR 120-G green, 520 nm Ø = 156, x = 130 220-440 12 24 < 2.5 350 3.3 4.00 2000 182 220 231

LTCLCR 120-R red, 630 nm Ø = 156, x = 130 220-440 12 24 < 2.5 350 2.4 3.00 2000 182 220 231

LTCLCR 120-W white Ø = 156, x = 130 220-440 12 24 < 2.5 350 2.78 - 2000 182 220 231

Detector type Optical specifications Mechanical specs
1” 1.2”  4/3″

KAI 2020 KAI-04050 KAI-4022/4021 KAI-08050
14.8 mm diag. 16 mm diag. 21.5 mm diag. 22.6 mm diag.

Part Mag. Image shape w x h w x h w x h w x h WD wF/# Telecentricity Distortion Field CTF Mount Phase Dimensions

number dimensions 11.84 x 8.88 12.8 x 9.64 15.2 x 15.2 18.1 x 13.6 typical (max) typical (max) depth @50lp/mm adj.

(x) Ø,x (mm) (mm x mm) (mm x mm) (mm x mm) (mm x mm) (mm) (deg) (%) (mm) (%) (mm)
1 2 3 4  5 6 8

TCCR2MHR Object field of view (mm x mm)  7 A B C

TCCR2M 120-C 0.104 Ø=16.4, x=13.4 113.8 x 85.4 123.1 x 92.3 Ø=146.2 Ø=130.8 334.6 16 < 0.08 (0.10) < 0.10 (0.12) 110 > 40 C Yes 182 220 258

TCCR2M 120-F 0.104 Ø=16.4, x=13.4 113.8 x 85.4 123.1 x 92.3 Ø=146.2 Ø=130.8 334.6 16 < 0.08 (0.10) < 0.10 (0.12) 110 > 40 F Yes 182 220 233

TCCR2M 120-E 0.104 Ø=16.4, x=13.4 113.8 x 85.4 123.1 x 92.3 Ø=146.2 Ø=130.8 334.6 16 < 0.08 (0.10) < 0.10 (0.12) 110 > 40 M42x1 FD 16 Yes 182 220 260

TCCR4MHR

TCCR4M 120-C 0.143 Ø=22.3, x=18.2 82.6 x 62.0 89.3 x 67.0 106.1 x 106.1 126.3 x 94.9 334.6 16 < 0.08 (0.10) < 0.10 (0.12) 57.8 > 30 C Yes 182 220 282

TCCR4M 120-F 0.143 Ø=22.3, x=18.2 82.6 x 62.0 89.3 x 67.0 106.1 x 106.1 126.3 x 94.9 334.6 16 < 0.08 (0.10) < 0.10 (0.12) 57.8 > 30 F Yes 182 220 253

TCCR4M 120-E 0.143 Ø=22.3, x=18.2 82.6 x 62.0 89.3 x 67.0 106.1 x 106.1 126.3 x 94.9 334.6 16 < 0.08 (0.10) < 0.10 (0.12) 57.8 > 30 M42x1 FD 16 Yes 182 220 284

OPTICS

LIGHTING

Minimum beam shape dimensions:
A

C
B

x

x

Ø

1 Working distance: distance between the front end of the mechanics and the object. 
 Set this distance within +/- 3% of the nominal value for maximum resolution 
 and minimum distortion.
2 Working F-number (wF/#): the real F-number of a lens when used as a macro.
 Lenses with smaller apertures can be supplied on request.
3  Maximum slope of chief rays inside the lens: when converted to milliradians,
 it gives the maximum measurement error for any millimeter of object displacement.  
 Typical (average production) values and maximum (guaranteed) values are listed.
4  Percent deviation of the real image compared to an ideal, undistorted image:  
 typical (average production) values and maximum (guaranteed) values are listed.

5  At the borders of the field depth the image can be still used for measurement  
 but, to get a perfectly sharp image, only half of the nominal field depth should
 be considered. Pixel size used for calculation is 5 μm.
6  In case the of vignetting, FOV dimensions are indicated with “Ø = , x= “,
  where “Ø =” stands for diameter and “x=” indicates the nominal FOV height 
 and length (see TechInfo for related drawing)
7  Indicates the availability of an integrated camera phase adjustment feature.
8  Indicates the dimensions and shape of image, where “Ø =” stands for diameter  
 and “x=” indicates the nominal image height and length 
 (see TechInfo for related drawing).


