TELECENTRIC LENSES 1/3" TO 2/3" SENSORS

TC series

Bi-telecentric lenses for matrix detectors up to 2/3"

Detector type Optical specifications Mechanical specs
1/3" 1/2.5" 172" 1/1.8" 2/3" -5 Mpx
Part Mag. Image wxh wxh wxh wxh wxh WD wF/# Telecentricity Distortion Field CTF Mount Phase Length Diam.
number circle 4.80x3.60 570x4.28 6.40x4.80 7.13x5.37 8.45x7.07 typical (max) typical (max) depth @70lp/mm adj.
(X)) @(mm) (mmxmm) (Mmxmm) (MmMmxmm) (MmMmxmm) (Mmmxmm) (mm) (deg) (%) (mm) (%) (mm) (mm)
7 1 2 3 4 5 9 6

Object field of view (mm x mm) 8

TC23004 2.000 11.0 240x1.80 285x214  3.20x240 356x2.68 422x355 56.0 11 <0.08(0.10) <0.04(0.08) 0.23 >30 C 1014 28
TC23007 1.333 11.0 3.60x270 428x321  480x3.60 535x403 634x530 601 11 <008(0.10) <0.03(0.08) 0.5 >30 C 785 28
TC23009 1.000 11.0 4.80x3.60 570x428  640x480  7.13x537  844x7.06 622 11 <008(0.10) <0.04(0.08) 0.9 >25 C 650 28
TC23012 0.735 11.0 6.54x490 7.77x58  872x6.54  971x731  11.5x9.62 539 14 <004(0.10) <0.04(0.10) 1.2 >25 C 603 28
TC13016 0290 60 16.6x12.4 9 =148 ?=166 ?=185 na. 431 8 <0.04(0.10) <0.04(0.08) 8 > 40 C 80.9 377
TC12016 0385 80  125x9.36  148x11.1  166x125  185x14.0 =184 431 8 <004(0.10) <0.04(0.08) 5 > 40 C 930 377
TC23016 0528 11.0 9.09x6.82  10.8x810  121x9.09  135x102  160x134 431 8 <006(0.10) <0.04(0.07) 2 >30 C 1127 377
TC13024 0.192 60 250x187 9=223 ?=25 ?=28 na. 672 8 <0.08(0.10) <0.04(0.08) 19 > 45 C 1056 44
TC12024 0255 80 188x141  224x168  251x188  28.0x21.1 =277 672 8 <008(0.10) <0.04(0.08 10 > 45 C 1178 44
TC23024 0350 11.0 137x103  163x122  183x137  204x153  241x202 672 8 <0.08(0.10) <0.04(0.10) 5 > 45 C 1375 44
TC13036 0.133 60  36.0x27.0 ?=32.0 ?=36.0 0 =402 na. 1025 8  <0.04(0.08) <0.03(0.08) 38 >50 C 1330 61
TC12036 0.177 80  27.1x203  32.2x241  36.1x271  402x303 =399 1025 8  <003(0.08) <0.04(0.10) 21 > 40 C 1452 61
TC23036 0243 11.0 197x148 234x17.6  263x197  293x22.1  347x29.0 1025 8  <0.04(0.08) <0.04(0.10) 11 > 40 C 1649 61
TC13048 0.098 6.0  48.8x36.6 9 =435 0 =488 0 =546 na. 1334 8  <008(0.10) <0.06(0.10) 65 > 40 C 1679 75
TC12048 0.134 80 359x269  425x31.9  47.8x359  533x40.1 =528 1329 8 <007(0.10) <0.06(0.10) 37 > 40 C 1815 75
TC23048 0.184 11.0 26.1x196  31.0x233  348x26.1  388x292  460x384 1329 8  <0.08(0.10) <0.05(0.10) 20 > 40 C 201.0 75
TC13056 0.084 6.0  57.1x428 ?=50.9 ?=57.1 ?=63.9 na. 1578 8  <0.04(0.08) <0.04(0.08 93 >50 C 1915 80
TC12056 0.114 80  420x31.5  49.9x37.4  56.0x420  623x469 ?=618 1578 8  <0.04(0.08) <0.04(0.08) 51 >50 C 2050 80
TC23056 0.157 11.0 30.6x229  363x27.2 407x30.6  454x342 538x450 157.8 8  <0.05(0.08) <0.03(0.08) 27 >45 C 2250 80
TC series bi-telecentric lenses represent the key component of KEY ADVANTAGES TC13064 0.074 6.0  65.2x489 ?=58.1 ?=65.2 =729 na. 1819 8  <0.06(0.08) <0.03(0.07) 124 > 40 C 2123 100
any measurement system powered by machine vision: these lenses TC12064 0.100 80 48.0x360 57.0x427  640x480  71.2x53.6 =706 1818 8  <0.05(0.08) <0.04(0.07) 67 >50 C 2259 100
v take advantage of high-resolution detectors such as 5 Moix High telecentricity for thick obiect imaging. TC23064 0.138 11.0 349x26.2  41.5x31.1  466x349  51.9x390 61.4x514 1818 8  <0.05(0.08) <0.03(0.07) 35 >50 C 2455 100
can t”ru Y e g : g ) S o p g y { 8ing TC23072 0.122 11.0 392x294  46.6x350 523x39.2 583x439 69.1x57.8 2267 8  <0.04(0.08) <0.03(0.07) 45 > 40 C Yes 299.2 116
- 2/3", acquiring images with exceptional fidelity and precision. i . TC13080 0.059 6.0  81.2x60.9 0=724 ?=81.2 ?=90.9 na. 2259 8  <005(0.08) <0.03(0.08) 192 > 40 C 259.2 116
Nearly zero distortion for accurate measurements. TC12080 0080 80 598x448 71.0x532 797x598 887x668  ©=880 2267 8 <003(008) <004(0.10) 104  >50 c 2715 116
The Opto Engineering® bi-telecentric design makes these optics TC23080 0.110 11.0 435x326 51.7x388  58.0x435  646x487  765x640 2267 8  <004(0.08) <0.02(0.10) 55 >50 C 2912 116
trUly telecentric: no magniﬂcation Chaﬂge occurs when an ObjeCt Excellent resolution for h|gh resolution cameras. TC23085 0.104 11.0 463x348 55.1x41.3 61.8%x46.3 68.8%51.8 815%x682 2797 8 <0.04(0.08) <0.02(0.08) 62 >45 C Yes 3445 143
is moved closer to or away from the lens, making TC series ideal TC13096 0050 60 960x720  ©=855 ?=96.0 ?=1074 na. 2796 8  <006(0.08) <0.04(0.10) 268 >50 C 3033 143
for measurement applications of mechanical parts ranging from Simple and robust design for industrial environments. TC12096 0.068 80 70.6x52.9  838x62.9  941x706 1048x789  ©=1039 2786 8 <0.06(0.08) <0.03(0.08) 145 >45 C 3170 143
extruded aluminium profiles to tiny clock gears. TC23096 0.093 11.0 51.4x385 61.0x458  685x51.4  763x57.5  90.4x756 2786 8  <0.06(0.08) <0.04(0.08) 77 > 40 c 336.6 143
Easy filter insertion. TC23110 0.079 11.0 605x454  71.8x539  80.6x60.5 89.8x67.6 1064x89.0 3345 8 <0.06(0.08) <0.03(0.07) 106 > 40 C Yes 4304 180
No other lenses can offer the same Optica| performance in terms of TC13120 0.038 6.0 125x93.9 ?2=1116 @=1252 @ =140 n.a. 3345 8 <0.06(0.08) <0.04(0.10) 450 >45 C Yes 398.1 180
telecentricity and distortion: additionally you can further enhance Detailed test report with measured optical parameters. TC12120 0052 80  921x69.1 109.4x820 1228x921 1367x1030 ©=1355 3345 8  <006(0.08) <0.04(0.10) 247 >45 C  Yes 4027 180
depth of field and optical accuracy by pairing our TC lenses with TC23120 0.072 11.0 67.0x503  79.6x59.7  89.4x67.0  995x750 117.9x987 3345 8  <0.07(0.08) <0.04(0.10) 131 >35 C Yes 4224 180
LTCLHP telecentric illuminators. TC23130 0.068 11.0 709x532  842x632  945x709 1053x793 1247x1043 3960 8  <0.05(0.08) <0.04(0.10) 146 > 40 C Yes  490.0 200
All of our TC lenses are rigorously tested and supplied with a TC13144 0033 60 1467x110.1 ©=1308 ?=146.7 ?=1642 na. 3960 8  <0.05(0.08) <0.04(0.10) 606 > 45 C Yes 4488 200
: TC12144 0.044 80 107.9x809 1282x962 143.9x107.9 1603x120.7 ©=1589 3960 8  <0.05(0.08) <0.05(0.08) 339 >35 C Yes 4621 200
detailed Test Report: We guarantee that 100% of our TC lenses
. A TC23144 0061 11.0 78.6x589  933x70.0 1048x786 116.7x87.9 1383x1157 3960 8  <0.05(0.08) <0.04(0.08) 180 > 40 C Yes  481.9 200
meet or exceed our written specifications. TC23172 0051 11.0 946x71.0 112.4x843 126.1x946 1405x1058 166.5x139.3 5269 8  <0.05(0.08) <0.04(0.10) 260 > 40 C Yes  630.3 260
) ) ) } TC13192 0.025 6.0 1958x1469 @=174.6 ?=195.8 ?=219.1 na. 5270 8  <0.06(0.08) <0.04(0.10) 1050 > 45 C Yes  589.2 260
Opto Engineering® TC series offers the best performance to price TC12192 0.033 80 1441x108.0 171.1x1283 192.1x1441 2139x161.1 ©=2120 5269 8  <0.06(0.08) <0.04(0.08) 603 >45 C  Yes 6026 260
ratio available today and is the ideal choice when no compromise TC23192 0.046 11.0 1049x78.6 1246x93.4 139.8x1049 1557x117.3 1845x1544 5269 8  <0.06(0.08) <0.05(0.08) 320 >35 c Yes 6223 260
can be accepted in terms of reliabi\ity and ease of use. TC23200 0.044 11.0 110.0x825 130.7x98.0 146.7x110.0 1633x123.0 1935x161.9 4928 8  <0.06(0.08) <0.05(0.10) 352 > 40 C Yes 7920 322
Additionally we supply useful accessories including CMHO clamping TC23240 0037 11.0 1308x98.1 155.4x116.6 1744x130.8 1943x1463 230.2x1926 4928 8  <0.03(0.08) <0.04(0.08) 498 >45 C  Yes 7751 322
mechanics and CMPT mounting plates: mechanical support systems
for easy integration in industrial environments, where a solid and 1 Workipg Qistance: QisFance between the frpnt end of the mthanics and the object. 6 Mfeasured”from the front end of the mechanics to the camera flange.
secure assemb\y is mandatory. Set th|§¢j|stanch|th!n +/- 3% of the nominal value for maximum resolution 7 With 1/1.8" (9 mmvdlagqnal)detecvtors, the FOV of TC 12 yyy lenses N
and minimum distortion. may show some vignetting at the image corners, as these lenses are optimized
2 Working F-number (wF/#): the real F-number of a lens when used as a macro. for 1/2" detectors (8 mm diagonal).
Lenses with smaller apertures can be supplied on request. 8 For the fields with the indication “@ =", the image of a circular object
3 Maximum slope of chief rays inside the lens: when converted to milliradians, of such diameter is fully inscribed into the detector.
/ it gives the maximum measurement error for any millimeter of object displacement. 9 Indicates the availability of an integrated camera phase adjustment feature.
Typical (average production) values and maximum (guaranteed) values are listed. If missing, it can be supplied upon request (except for TC23004, TC23007,
4 Percent deviation of the real image compared to an ideal, undistorted image: TC23009, TC23012).

typical (average production) values and maximum (guaranteed) values are listed.
5 Atthe 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
Camera phase adjustment available on selected be considered. Pixel size used for calculation is 5.5 pm.
models for easy and hassle-free integration.
4 Ordering information
It's easy to select the right lens for your application: our part numbers are coded as TC xx yyy, where xx defines the camera sensor size (13 =1/3", 12 =1/2", 23 = 2/3") and yyy refers
to the width dimension of the object field of view (FOV), in millimeters. For instance, a TC 12 064 features a field of view of 64 (x 48) mm with a 1/2" camera sensor.




