Zeiss Industrial Telecentric Optics

Telecentric VISIONMES® Lens Systems and Module (TVM)

for industrial image processing
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General Information
Telecentric VISIONMES® |enses

The polychromatic MTF curves of all VISIONMES lenses covers the hatched area.

MTF
1,0
0.8+
0.7
0,6
0.5 {— 5 it
0,4 \
0.3
0.2
0,1
04—

Definition of Telecentric Range:
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|
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Spectral range:
480 nm...690 nm

Imaging performance:
Excellent, close to diffraction limit

Camera mounts:
C-mount for image fields up to 18 mm
(1[2“’ 2/3“, 1“)

Distortion (image side)
The distortion is < 3um for the total image field for lens
types < 150 mm obiject field

The distortion is < Spym for the total image field for lens
types 150 mm, 225 mm, 300 mm object field.

Temperature range of operation
23°C +5°C (~70°F + 10°F)

Range of axial displacement causing a variation in image size by less than 1 um

Calculation of Depth of Field:
Assuming Circle of Confusion of 50um



Nomenclature
Telecentric VISIONMES® |enses

NumericalAperture

m@m‘® Image Side

Visionmes Lens

Diameter of the

Maximum Diameter of Sensor in mm
the Field in mm

1/3* =6 mm
1/2* =8 mm
2/3“ =11 mm

1“=16 mm




General Overview

Telecentric VISIONMES® |lenses

Carl Zeiss Telecentric Visionmes Lenses

Max. imaged ]
Object Size / o 7]
FFeF‘; Telecentric | Depth of |Imaging WD100' Measured Field @ % g
Lens Name cco|wp? Range (2) | Field (1) | Scale | Mag. ) (Calculated) 5. o 32
2
Object  Image Image | Chip| S Height Width E ® 2
Field@ Field@d  Aperture] Size | [mm] T [mm] [mm] IF:OF ) [mm] [mm] [mm] = 20
18/ 6 /0,1 173" | 66 +10 +3 1:30 [ 0,33 300.0 10,8 x 14,4 0,05% 4.8
35/ 6 /01 173" | 67 +25 +75 1:58 | 0,17 188.0 21 x 28 0,05% 24
70/ 6 /0,1 173" | 113 +13 + 25 1:11,7] 0,09 339.0 42 x 56 0,05% 24
105/ 6 /01 1/3" | 183 +16 + 50 1:17,5] 0,08 487.5 63 x 84 0,05% 24
11/ 8 /0,01 1/2" | 160 +9 +6 1:14 | 0,73 288.5 6,6 x 8,8 0,04% 24
35/ 8 /01 12" | 64 +2 +4 1:44 | 0,23 192.0 21 x 28 0,04% 24
70/ 8 /01 1/2" | 103 +10.5 + 16 1:88 | 0,11 3354 42 x 56 0,04% 24
105/ 8 /01 172" | 171 +12 + 33 1:13,1] 0,08 484.0 63 x 84 0,04% 24
150/ 8 /01 1/2" | 228 + 35 +75 1:18,8] 0,05 527.0 90 x 120 0,06% 24]c)
225/ 8 /01 172" | 342 + 55 +165 | 1:28/1] 0,04 807.0 135 x 180 0,06% 24]c)
300/ 8 /01 1/2" | 456 +75 +£300 |1:37,5] 0,03 1126 180 x 240 0,06% 24]c)
11/ 11 /0,02 2/3" | 54 +25 +125 J1:10 ] 1,00 187.3 6,6 x 8,8 0,03% 12]b)
13/ 11 /0,01 2/3" | 66 +2 + 1 1:12 | 0,85 188.8 7,8 x 10,4 0,03% 24
22/ 11 /0,05 2/3" | 66 +25 +2 1:20 | 0,50 263.0 13,2 x 17,6 0,03% 4,8
2/ 11 /0,05 2/3" | 56 +5 +2 1:20 | 0,50 218.7 13,2 x 17,6 0,03% 4.8]b)
35/ 11 /01 2/3" | 59 +14 +2 1:32 | 0,31 192.0 21 x 28 0,03% 24
70/ 11 /01 2/3" | 75 +8 +9 1:64 | 0,18 311.0 42 x 56 0,03% 24
105/ 11 /0,1 2/3" | 121 +10 + 20 1:95 | 0,10 436.5 63 x 84 0,03% 24
150/ 11 /0,1 2/3" | 168 + 25 + 38 1:13,6] 0,07 472.0 90 x 120 0,05% 24]c)
225/ 11 /0,1 2/3" | 252 +40 + 90 1:20,5] 0,05 721.0 135 x 180 0,05% 24]c)
300/ 11 /0,1 2/3" | 335 + 55 +150 |1:27,3] 0,04 1008 180 x 240 0,05% 24]c)
70/ 16 /0,1 1" 55 +4 +4 1:44 | 0,23 291.0 42 x 56 0,02% 24
150/ 16 /0,1 1" 113 + 20 +17 1:94 | 0,11 420.0 90 x 120 0,03% 24]c)
225/ 16 /0,1 1" 175 + 30 +40 1:14,1] 0,07 643.5 135 x 180 0,03% 24]c)
300/ 16 /0,1 1" 230 +40 + 60 1:18,8] 0,05 907.0 180 x 240 0,03% 24]c)
8/ 16 ~/ 0,08 1" 50 +1 +0.1 2:1 2,00 263.0 45x86 0,02% 3,00c)
16 / 16 /0,1 1" 92 +2 +0.2 1:1 1,00 365.0 9,5 x 12,5 0,03% 24]c)
32/ 16 /0,1 1" 78 +4 +08 [2:1 2,00 263.0 19 x 25 0,03% 24]c)
6/ 18 /0,029 - 85 +1 +0.1 3:1 3,00 331.8 4 x4 0,02% 8,2)c)

a) Lens will be manufactured on request, minimum volume necessary

b) Available with 90° bended view

c) Lenses with variable aperture stop
(1) Valid at focal distance 17,52 mm (C-Mount) / Calculated for 50 pm Circle of Confusion
(2) Max. change of image size within T is 1 um.
Spectral Range for all lenses 480 - 690 nm

e e e e e’ e

O 0 o o Q0 o



Telecentric Lenses
Available from Stock

Zeiss Telecentric Visionmes Lenses

Max. imaged @
Object Size / o 7]
Free | Telecentric | Depth of | Imaging WD OO’ Measured Field 73 -
Lens Name ccD |wD | Range (2 | Field (1) | Scale | Mag. K (Calculated) < * £
5] o —~
Object  Image Image | Chip| S Height Width s o2
Fieldd Field@ Aperture] Size | [mm] T [mm] [mm] IF:OF] [mm] [mm] [mm] B 20
18/ 6 /0,1 1/3" 66 +10 +3 1:30 0,33 300.0 10,8 x 14 4 0,05% 4.8
35/ 6 / 0.1 1/3" 67 £2.5 7.5 1:58 0,17 188.0 21 x 28 0,05% 2,4
70/ 6 /0.1 13" | 113 +13 25 1:11,7] 0,09 339.0 42 x 56 0,05% 2.4
35/ 8 / 0.1 1/2" 64 2 +4 1:44 0,23 192.0 21 x 28 0,04% 2.4
70/ 8 /0.1 12" | 103 +10.5 + 16 1:8,8 0,11 3354 42 x 56 0,04% 2.4
105/ 8 / 0.1 1/2" 171 12 + 33 1:13,1] 0,08 484 .0 63 x 84 0,04% 2,4
150 / 8 /0.1 12" | 228 + 35 75 1:18,8] 0,05 527.0 90 x 120 0,06% 2.4
1M1/ 1 /0,02 2/3" 54 +25 +1.25 1:10 1,00 187.3 6,6 x 8,8 0,03% 11,9
35/ 1 /0,1 2/3" 59 14 2 1:32 0,31 192.0 21 x 28 0,03% 2,4
70/ 1 /01 2/3" 75 +8 +9 1:64 0,16 311.0 42 x 56 0,03% 2.4
105/ 1 /0,1 2/3" 121 + 10 + 20 1:95 0,10 436.5 63 x 84 0,03% 2,4
150 / 1 /0.1 2/3" 168 + + 38 1:13,6] 0,07 4720 90 x 120 0,05% 2.4

c) Lenses with variable aperture stop

(1) Valid at focal distance 17,52 mm (C-Mount) / Calculated for 50 um Circle of Confusion
(2) Max. change of image size within T is 1 um.

Spectral Range for all lenses 480 - 690 nm



ZEISS Telecentric lens
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Telecentric lens
VISIONMES® 35/6/0.1
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Telecentric lens
VISIONMES® 70/6/0.1
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Telecentric lens
VISIONMES® 35/8/0.1
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Telecentric lens
VISIONMES® 70/8 /0.1
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Telecentric lens
VISIONMES® 105/8/0.1
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Telecentric lens
VISIONMES® 150/8/0.1
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Telecentric lens
VISIONMES® 11/11/0.02
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Telecentric lens
VISIONMES® 35/11/0.1
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Telecentric lens
VISIONMES® 70/11/0.1
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Telecentric lens
VISIONMES® 105/ 11 /0.1
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Telecentric lens
VISIONMES® 150/ 11/0.1

50
r-—-] order number
US.S5t.17x 1/327 . .

: ! ‘ : BE 265442-3830-226

17,52
(C-Mount)

(C 208 ))

im Gerat
0o\

- 95,8/810x5, 7
cort oins 3x120°

|
1
&1 “10 he Anlageflache
I
3
I

Grm 292

11
=
v
2

et

¥y
=
<

o IL 2156 ll

=
~J—
N
95

M5-6H
3x120°=360"

(C 263 ))

OE



Telecentric Lenses
Available only on special request

Zeiss Telecentric Visionmes Lenses

a) Lenses only available on special request, minimum order volume necessary

b) Lenses available with 90° bended view

c) Lenses with vaniable aperture stop

Max. imaged @
Object Size / o o

Free | Telecentric | Depth of JImaging WD OO | Measured Field @ = =

Lens Name ccD |wD "] Range (2) | Field (1) | Scale | Mag. R (Calculated) S E 5

o 2

Object  Image Image | Chip| S Height width | =2 =

Field @ Field @  Aperture| Size | [mm] T [mm] [mm] IF:OF ] [mm] [mm] [mm] ?-‘j o
105/ 6 /7 01 173" | 183 x 16 £50 |1:17,5] 0,06 | 4875 63 x 84 0,05% 2,4
11/ 8 /0,01 1/2" 160 +9 6 1:14 0,73 288.5 6,6 x 8,8 0,04% 24
225/ 8 /0,1 1/2" 342 + 55 + 165 1:281] 0,04 807.0 135 x 180 0,06% 2.4
300/ 8 /0,1 12" | 456 75 + 300 1:37,5] 0,03 1126 180 x 240 0,06% 2.4
13/ 11 /0,01 2/3" 66 +2 1 1:1,2 0,85 188.8 7.8 x104 0,03% 24
22/ 11 /0,05 213" 66 +25 +2 1:20 0,50 263.0 13,2 x 17.6 0,03% 48
22/ 11 /0,05 23" 56 +5 2 1:2,0 0,50 218.7 13,2 x 17,6 0,03% 4.8
225/ 11 /01 213" 252 + 40 + 90 1:20,5] 0,05 721.0 135 x 180 0,05% 2.4
300/ 11 /0,1 2/3" 335 + 55 + 150 1:27,3] 0,04 1009 180 x 240 0,05% 2.4
70/ 16 /01 1™ 55 +4 +4 1:44 0,23 291.0 42 x 56 0,02% 2.4
150/ 16 /0,1 1" 113 + 20 + 17 1:94 0,11 420.0 90 x 120 0,03% 2.4
225/ 16 /01 1" 175 + 30 + 40 1:14,1] 0,07 6435 135 x 180 0,03% 2.4
300/ 16 /0,1 1" 230 + 40 + 60 1:18,8] 0,05 907.0 180 x 240 0,03% 2.4
8/ 16 ./ 0,08 1™ 50 +1 +0.1 2:1 2,00 263.0 45 x6 0,02% 3,0
16 / 16 /0,1 1" 92 +2 +0.2 1:1 1,00 365.0 95x125 0,03% 2.4
32/ 16 /01 1™ 78 +4 +0.8 2:1 2,00 263.0 19 x 25 0,03% 2.4
6/ 18 /0,029 - 85 +1 +0.1 3:1 3,00 331.8 4 x4 0,02% 8.2

o
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[TV o U v 1]
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e e

O

(1) Valid at focal distance 17,52 mm (C-Mount) / Calculated for 50 ym Circle of Confusion
(2) Max. change of image size within T is 1 ym.

Spectral Range for all lenses 480 - 690 nm



Telecentric lens
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Telecentric lens
VISIONMES® 11 /8/0.01

U.S.St.1" x 1/32”
S A P T
BE -
——— -5
i NI

L 2 E
I L 4 ©
|
i
!
@ 9.5
i
i
i
i
- I
T ®$0h6
Lo o
S : &
i
]
i
!
|
2 @295
i
i
i
L !
7 i
L




Telecentric lens
VISIONMES® 225/8/0.1
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Telecentric lens
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Telecentric lens
VlSlONMES® 11 / 11 / 002 (on lens image side 90° angled)
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Telecentric lens w
VISIONMES® 11 / 11 / 002 (on lens object side 90° angled)
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Telecentric lens
VISIONMES® 13/11/0.01
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Telecentric lens
VISIONMES® 22 /11 /0.05
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Telecentric lens
VlSlONMES® 22 / 11 / 005 (on lens object side 90° angled)
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Telecentric lens
VISIONMES® 225/11/0.1
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Telecentric lens
VISIONMES® 300/11/0.1

US.St. 1% 1732”7

¥ BE
N § - i
-~ o~ E |
~ -~le |
V.
§ |
N 2208 ns
/ 2196
/ l \ Amf.crgefwche
LN"‘ | - im Gerdt
| [ #os/s14x8
i 3x?2;’ L%
Ll % /—_ m
| | 41&'1 &
. S
N 8250 1'
|
2268
|
~ |
R |
© :
Nt I
\h’ .
|
]
i
#8328
!
3k 0F




Telecentric lens
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Telecentric lens
VISIONMES® 16/16/0.1 — LD
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Telecentric lens
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Telecentric lens
VISIONMES®70/16/0.1
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Telecentric lens
VISIONMES® 150/16/0.1
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Telecentric lens
VISIONMES® 225/16/0.1
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Telecentric lens
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Telecentric lens
VISIONMES® 6/ 18/ 0.029
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Telecentric llHlumination Module for w
70 mm FoV VISIONMES® module (TVM 70)
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Customised Lenses and Modules

As the leading innovator in the world of optics Zeiss possesses the most sophisticated

tools and the experienced people for optical design and production.
Please ask for your customised solution tailored to your demands and take advantage

from our expertise.




Where to buy...
Telecentric VISIONMES® |enses

Please contact:

Carl Zeiss AG
Camera Lens Departement

Tel. +49 7364 20 5590
Email: lensesdindustry @zeiss.de

Website: www.zeiss.com/lenses4dindustry



