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TELECENTRIC LENS

Magnification chart of Telecentric lens for C mount

Telecentric Lens for Image Processing

Magnification
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Coaxial type is ‘C’ included on the model name
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The most suitable optical system for measurement in high accuracy

Telecentric optical system is an optical design that where the principal ray in parallel to the optical

axis. It eliminates distortion problems by collimating the light entering the lens and suitable for

imaging 3D objects. Co-axial illumination is suitable for recognizing object with high reflectance

5 MEGA PIXEL
1.1 page
i such as wafer, glass, and metal.
- Non-telecentric lens
MGTLO3V P32
MGTLO3VC P32
- Principal Ray
- I CCD Side
: Object Side I
MGTLO5-1.1 P39
R Smaller size
- The number of lenses is fewer.
. Object size changes as the object goes up and down.
- Object side telecentric lens
: Principal Ray
N I Iris
MGTL10V P37 | e T CCD Side
MGTL10VC P37 Object Side v

Principal ray of object side is parallel to optical axis.
Required for co-axial illumination

Object size does not change when object goes up and down.

Small size, compared to double side telecentric lens

Standard Lens

Double side telecentric lens

Principal Ray

CCD Side

Object Side

Primary lays of object and image side are parallel to optical axis.
Object size does not change when object goes up and down.
Large size and high cost

Image side telecentric lens

Object Side
Principal Ray

Principal ray of image side is parallel to optical axis.
Object size changes when object size goes up and down.

A lens for video camera should be this optical system to correct
color aberration.

Telecentric lens

Size of 3D object changes when it goes up and down when non-telecentric lens is used.

Telecentric lens is suitable for accurate measurement of 3D object.
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TELECENTRIC LENS

12 Mega Pixel Vari Focal Telecentric lens for 1.1 inch

Vari Focal Telecentric Lens at 0.7x - 1.4x
Possible to change magnification range by using front converter

Suitable for 12 Mega Pixel (1.1 inch, 3.45 um)
Super high resolution
Adjustable the depth of field and the Contrast

Magnification can be converted from 0.35 x to 0.7 x by using front converter

165.5 (@0.7X)
173.0(@1.4X) 135.6 (@0.35X) FB=17526
121.7(@0.7X) FB=17.526 (in Air)
(in Air)
ail T E Bl T
wf ! < T ol T | 8 AN E NP
oy E i =N Z|S o) ol 5 f s od QeSS
W e BT :*
=g < = = L 8 =
- WD=296.4(@0.35X)
WD=1077(@1.4X),| WD=160.0(@0.7X). ———
WD=1747 (@0.7X)
Magnification 0.7x-1.4x Magnification 0.35x-0.7x
WD 160mm - 108 mm WD 296mm - 175mm
Maximum Compatiblesensor ¢ 17.6mm (1.1 inch) Application For VTLO714V

Mount C

* Indicated specifications are design values. * Resolution indicates a theoretical resolution at a wavelength of 550nm.
*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 ).

Vari Focal Telecentric Lens

Vari Focal Telecentric Lens at 0.5x - 1.3x
Possible to change magnification range by using front converter

. e v 0.5x
Telecentric lens at the whole range of magnification
Suitable for 5 Mega Pixel
Magnification of VTLO513 can be converted
from 0.25x - 2.6x by using front converter
v0.75x
Reduce relative illumination
TV distortion less than 0.01% ey
VTLO513 is suitable for large format, up to 1.1 inch
even though original optical design is for 2/3 inch e v1.3x
VTL0513 VTL0O510
129.6(x1.3) 119.5(x1.0)
111(x1.0) 104.5(x0.75)
80(x0.5) 17526 | 89.5(x0.5) 117.526
e -
P —— i 5 S fie |
AR R N ol | T 3 g
1Y I =N s Wel-——="1"1l
2 N = B o 1
AL R 4 R =
WD=97.2(x1.3) WD=114(x1.0) ﬂm 1-32 UNF
WD=1151(:1.0) WD=134G:0.75)_ 288  Mount
‘WD=177.1(x0.5)_| WD=174(x0.5) 3 - M2 of tapped hole to fix zoom function
Magnification 0.5x-1.3x Depth of field  1.68mm - 0.47mm Magnification 0.5x-1.0x Depth of field  1.20mm - 0.47mm
F No. 5.26-10 Resolution 42u-29u F No. 3.76-5.89 Resolution 7.4u-5u
Objectside NA 0.048 - 0.065 TV distortion 0.01% Object side NA  0.066 - 0.085 TV distortion 0.01%
WD 173mm - 97mm Maximum Compatible sensor 2/ 3 WD 174mm - 114mm  Maximum Compatiblesensor  1/1.8
Ol 271mm - 244mm  Mount o] Ol 28Tmm-25Tmm  Mount o]
VTL0513 + VTLO5FC VTL0513 + VTL20FC
141.6(x1.0) 140.6 (x2.6)
107.5(x0.47) 106.5(x1.78)
92(x0.25) 17,526 91(x1.4) 17.526
G N
e e s I a7l b 15
g e <150 ool &1 1T 1 2.
§§E\ e ] T 8Ty ¥ R i = "I Sy 3
| T T T U e gl ! i U 42
1] [ T e U I = X
WD=1156(x1.0) | WD=42.6 (x2.6)
WD=190.9 (x0.47) WD=50(x1.78)
WD=3232(x0.25) WD=56.2 (x1.4)
Magnification 0.25x - 1.0x Magnification 1.4x-2.6x
WD 323.2mm-115.6mm WD 56.2mm -42.6mm
Application For VTLO513 Application For VTLO513

*Indicated specifications are design values. *Resolutionindicates atheoreticalresolutionatawavelength of 550nm.
*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 u).
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MGTL-V Series MGTL-V Series

12 Mega Pixel Telecentric Lens for 1.1 inch Telecentric Lens for 1 inch

Suitable for 6.5 Mega Pixel — 12 Mega Pixel sensor Design for 1inch High resolution and suitable for large field of view
0.3x Bi-telecentric lens for 12 Mega Pixel (1.1 inch, 3.1 u ) Over 4 Mega Pixel telecentric lens series for linch
Super high resolution, suitable 3.1 u or smaller pixel 0.275x and 0.37x are available
Long working distance, 150mm with excellent brightness MGTLO275V is designed for long working distance, 150mm
Variable iris, possible to adjust DOF Excellent relative illumination
Suitable for measurement and inspection, required for high accuracy Adjustable iris, possible to adjust depth of field

Co-axial type is also available

MGTLO3V MGTLO3VC MGTLO0275V MGTLO37V
01=329.7 01=329.7
WD=150 132 17.526
WD=150.5 161.6 FB=17.526 WD=150.5 161.6 FB=17.526 i 01=252.9
12 21 315 38 336 _ 255 14 WD=111.4
12 21 315 38 336 _ 255 4 o Iris Ring
2 | s 2 5
9 ] 2 S B ] I = £
el : - el T A T e R EE ? oit-3 ool [8l212
°la g[S ®la g[S g o - | =6
N R 5|3 N o | 4 53
= — | &= = T[T = =t 8= 1
I 2o L 210 | 1
E- L s || i
- @ Q @ [Eo]
3 3 3 3 69 63 123.98 17.526
N N
S S
Magnification 0.3x Depth of field 4.26mm Magnification 0.3x Depth of field 4.26mm Magnification 0.275x Depth of field 7.2mm Magnification 0.37x Depth of field 4.7mm
F No. 4.8 Resolution 10.8 u F No. 4.8 Resolution 10.8 u F No. 6.8 Resolution 16.8 u F No. 8 Resolution 14.6 u
Object side NA 0.031 TV distortion 0.00% Object side NA 0.031 TV distortion 0.00% Object side NA 0.02 TV distortion 0.01% Object side NA 0.023 TV distortion 0.01%
WD 15Tmm Maximum Compatible sensor 1.1 WD 15Tmm Maximum Compatible sensor 1.1 WD 150mm Maximum Compatible sensor 1 WD T1Tmm Maximum Compatible sensor 1
Ol 330mm Mount C Ol 330mm Mount C Ol 298mm Mount C Ol 253mm Mount C
* Indicated specifications are design values. * Resolution indicates a theoretical resolution at a wavelength of 550nm. * Indicated specifications are design values. * Resolution indicates a theoretical resolution at a wavelength of 550nm.
*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 ). *Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 ).
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MGTLO14VM

MGTL-VM Series

Low Magnification Telecentric Lens for 5 Mega Pixel

Possible to capture large field of view with high resolution

Bring out the best quality in 5 Mega Pixel (3.45 u of 2/3 inch)

MGTLO14VM-180

Suitable for 3.45 u or smaller pixel size 01=3302
_WD=150.3 1328 17.526
. WD=180 132.7 17.526
0.14x, 0.17x, 0.22x are available |
Long working distance, WD150mm o
8l L I 2 2 T T
. . P =Y 4 =)
WD180mm type is available for 0.14x Nk il ale 3
Lz g = "
. . i . o3 z|e
Compact design with low magnification ==l 8|2 v L HE
- []
Zlo
Adjustable iris, possible to adjust depth of field
Magnification 0.14x Depth of field 17.5mm Magnification 0.14x Depth of field 18mm
F No. 4.3 Resolution 20.5u F No. 4.4 Resolution 21 u
Objectside NA 0.016 TV distortion 0.01% Object side NA 0.016 TV distortion -0.01%
WD 150.3mm Maximum Compatible sensor  2/3 WD 180mm Maximum Compatible sensor 2/3
Ol 300.6mm Mount o] Ol 330.2mm Mount C
MGTLO17VM MGTL022VM
_WD=150.6 126.6 17.526 WD=1507 s 17506
o T [ —
~ =T e _—
g4 . 3 51 3
": . S o
= w e g h—
Z|E | [T
L - -k
®lo ‘('V’g
Magnification 0.17x Depth of field 14.4mm Magnification 0.22x Depth of field 8.5mm
F No. 5.2 Resolution 20.5u F No. 5.2 Resolution 15.8 u
Objectside NA 0.016 TV distortion 0.00% Object side NA 0.021 TV distortion 0.00%
WD 150.6mm Maximum Compatible sensor 2/3 WD 150.7mm Maximum Compatible sensor 2/3
Ol 294.7mm Mount Cc Ol 279.7mm Mount c

* Indicated specifications are design values. * Resolution indicates a theoretical resolution at a wavelength of 550nm.
*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion

40u).
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MGTL-VM Series

Telecentric Lens for 5 Mega Pixel

Suitable for the inspection in ultra high accuracy

Bring out the best quality in 5 Mega Pixel (3.45 u of 2/3 inch)

Suitable for 3.45 u or smaller pixel size

Excellent brightness, compared to Mega Pixel telecentric lenses

Adjustable iris, possible to adjust depth of field

1.0x is compatible with 1.1 inch sensor

Compact design

Reduce hot spots of co-axial illumination

C Mount

MGTLO23H
115
2
elf | lg LI
By g 8| J g
: Lo
WD=
108.7
Magnification 0.23x
F No. 5.2
Object side NA 0.022
WD 109mm
Ol 24Tmm
Depth of field 7.9mm
Resolution 8.7u
TV distortion 0.00%
Maximum Compatible sensor 2/3
Mount ©
MGTLO3VM
134.8
o S
sl ol - Hed 2
S % 3 @
= | ¥ 1
WD=
110.7
Magnification 0.3x
F No. 5.0
Object side NA 0.03
WD 111Tmm
Ol 263mm
Depth of field 4.4mm
Resolution 6.6 u
TV distortion -0.04%
Maximum Compatible sensor 2/3
Mount c

139.5

=0.75_|

M49 P:

Magnification

F No.

Object side NA
WD

Ol

Depth of field

Resolution

TV distortion

Maximum Compatible sensor

Mount

=0

0.345x
4.9
0.035
1T1Tmm
267mm
3.3mm
5.5u
0.00%
2/3

Cc

$31.5

U254,

€ Mount

et -
o

MGTL0345VM

MGTLO04VM
1482
o
98— 9t
g Al Y
wD=
109.4
Magnification 0.4x
F No. 5.0
Object side NA 0.04
WD 109mm
(e]] 275mm
Depth of field 2.5mm
Resolution 4.9 u
TV distortion 0.00%
Maximum Compatible sensor 2/3
Mount C

M25.4
C Mount

MGTLO5VM
161.6

-

T < <
g R

=1 k-

[i]

WD=
109.2

Magnification
F No.

Object side NA
WD

Ol

Depth of field
Resolution

TV distortion

0.5x
4.7
0.05
109mm
288mm
1.5mm
3.8u
-0.03%

Maximum Compatible sensor 2/3

M25.4
C Mount

Mount C
MGTLO3VMC
1107

Magnification
F No.

Object side NA
WD

Ol

Depth of field
Resolution

TV distortion

$31.5

0.3x
5.0
0.03
111Tmm
267mm
4.4mm
6.6 u
-0.04

Maximum Compatible sensor 2/3

Mount G
MGTLO5VMC
96.7 :P
i
°lél | < i =

Magnification
F No.

Object side NA
WD

Ol

Depth of field
Resolution

TV distortion

0.5x
4.7
0.05
109mm
293mm
2.3mm
3.8u
-0.03%

Maximum Compatible sensor 2/3

Mount

* Indicated specifications are design values.

C

C Mount,
¢31.5

MGTLO69VM
180.6 17.526
S| i
WD=
109.16
Magnification 0.69x
F No. 6.6
Object side NA 0.052
WD 109mm
Ol 307mm
Depth of field 1.Tmm
Resolution 3.9u
TV distortion -0.04%
Maximum Compatible sensor 2/3
Mount Cc
MGTL0345VMC
2
5|5 EER
%;% #1218
WD=
1107 |
Magnification 0.345x
F No. 4.9
Objectside NA 0.035
WD 111Tmm
Ol 272mm
Depth of field 3.3mm
Resolution 55u
TV distortion 0.00%
Maximum Compatible sensor 2/3
Mount ©
MGTLO69VMC
[k
2& < < 272 )
— ]
WD=
109.16 |
Magnification 0.69x
F No. 6.6
Object side NA 0.052
WD 109mm
Ol 312mm
Depth of field 1.Tmm
Resolution 39u
TV distortion -0.04%
Maximum Compatible sensor 2/3
Mount c

MGTL10V
107.6
wes |

Magnification 1.0x
F No. 5.4
Object side NA 0.093
WD 7Tmm
Ol 196mm
Depth of field 0.43mm
Resolution 2.5u
TV distortion 0.00%
Maximum Compatible sensor 1.1
Mount C
MGTL04VMC
17.52
2 —
2|f N[ IE
®lo (I
=
wD=
1094 |
Magnification 0.4x
F No. 5.0
Object side NA 0.04
WD 109mm
Ol 280mm
Depth of field 2.5mm
Resolution 4.9 u
TV distortion 0.00%
Maximum Compatible sensor 2/3
Mount ©
MGTL10VC
WD=71.0 111.0 17.526
far T y
8
S‘;’ (E)
o =

Magnification 1.0x

F No. 5.4
Object side NA 0.093
WD 7Tmm
Ol 200mm
Depth of field 0.43mm
Resolution 2.5u
TV distortion 0.00%
Maximum Compatible sensor 1.1
Mount c

* Resolution indicates a theoretical resolution at a wavelength of 550nm.
*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 ).

37



TELECENTRIC LENS

MGTL Series

Mega Pixel Telecentric Lens

Suitable for Mega Pixel Sensor

High resolution, compatible with Mega Pixel camera
Compact design, suitable for small device
MGTLO5-1.1 is compatible with 1.1 inch
MGTLO275 is compatible with ¢ 12.8mm sensor
Adjustable iris, possible to adjust depth of field

TV distortion less than 0.05%

{il

MGTLO14
105.3 17.526
T la
o 1l
AR
©|
=
L 175
WD=
108.5, 445

Magnification 0.14x Depth of field 32.7mm
F No. 4.0 Resolution 19.7 u
ObjectsideNA 0.017 TV distortion 0.02%
WD 108mm Maximum Compatible sensor  1/2
Ol 23Tmm Mount ©
98.3 17.526
.
g g [F I
g7 s
Sy 7U
= L]
vl 24.4 1-32 UNF
WD= C Mount
1115, 32
Magnification 0.23x Depth of field 12mm
F No. 5.5 Resolution 16.0 u
Objectside NA 0.021 TVdistortion 0.01%
WD T1Tmm Maximum Compatible sensor 2/ 3
Ol 227mm Mount ©
104.8 17.52€
22
S 8 ]
o|d e
°l2 Il
30 W
WD= 245 1320NF
110.3 355 C Mount
Magnification  0.3x Depth of field 6.2mm
F No. 7.0 Resolution 16.0 u
Objectside NA 0.021 TVdistortion 0.05%
WD 110mm Maximum Compatible sensor 2/ 3
Ol 233mm Mount c
MGTLO05-1.1
178
160.5 17.526)
& I g 42
ol T s 4 ol ©
8 5 RER
= ¥
= 4
wD=
108.5
Magnification  0.5x Depth of field 2mm
F No. 6.37 Resolution 8.6u
Objectside NA 0.039 TV distortion 0.00%
WD 108mm Maximum Compatible sensor 1.1
Ol 286mm Mount Cc

* Indicated specifications are design values.

1104 17.526
K B ‘
ol7 K
sl T T
©
=
174 ]ﬂ
WD= C Mount
1085 |, 445
Magnification 0.19x Depth of field 17.7mm
F No. 4.0 Resolution 140 u
Objectside NA 0.024 TV distortion 0.01%
WD 108mm Maximum Compatible sensor 2/ 3
Ol 236mm Mount Cc
MGTL0275-2
D=110 106.9 FB=v1 7.526
T
el
'\‘ w
=N SRR N I | N O 1 i =+
S - e 715 Q9]
@ L
=
50 56.9
Magnification 0.275x Depth of field 8.1mm
F No. 7.6 Resolution 18.6 u
Objectside NA 0.018 TV distortion 0.00%
WD 110mm Maximum Compatible sensor 2/ 3
(e]] 234mm Mount ©
1104 17.526
.85,
p‘77 g 3 7%‘
o7 2 E |
Ya
|
eg 7J_|
r 1 L]
WD= 2454 1-32 UNF
110.8 435 C Mount
Magnification 0.4x Depth of field 4.6mm
F No. 9.2 Resolution 15.2u
Objectside NA 0.022 TV distortion 0.00%
WD 110mm Maximum Compatible sensor 2/ 3
Ol 239mm Mount c

*Resolution indicates a theoretical resolution at a wavelength of 550nm.

*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 u).

* Depth of field of MGTLO14, 019, and 023 indicate values at effective F No. 8
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WDG65 High NA Mega Pixel Telecentric Lens

Design for Mega Pixel Compact and high durability

Mega Pixel telecentric lens for 2/3 inch

Suitable for 2 Mega Pixel - 5 Mega Pixel camera

High contrast with co-axial illumination

TV distortion less than 0.01%

HuH

FT05-65 FT08-65
WD=65.2 87.0 17.526 WD=66.2 679 17526
g 8 g g
) 'K i}
Sl - HERE!
~lo ?lo ©
¥ - ¥ —
Magnification 0.5x Depth of field 3.Tmm Magnification 0.8x Depth of field 1.3mm
F No. 9.6 Resolution 129 u F No. 10 Resolution 8.4u
Objectside NA 0.026 TV distortion 0.00% Objectside NA 0.04 TV distortion 0.00%
WD 65mm Maximum Compatible sensor 2/ 3 WD 66mm Maximum Compatible sensor 2/ 3
Ol 170mm Mount C Ol 152mm Mount C
FT10-65 FT15-65 FT20-65
WD=65.2 726 17.526 WD=65.1 72.0 17.526 WD=65.1 77.4 17.526
8\ ] N 8
9 . S _ e —
Lle HS Hi
Zlo ~le ~l©
T L] L] L
Magnification 1.0x Magnification 1.5x Magnification 2.0x
F No. 11.1 F No. 11.9 F No. 18.8
Object side NA 0.045 Object side NA 0.063 Object side NA 0.074
WD 65mm WD 65mm WD 65mm
ol 155mm Ol 155mm Ol 160mm
Depth of field 0.9mm Depth of field 0.4mm Depth of field 0.3mm
Resolution 7.5u Resolution 53u Resolution 4.5u
TV distortion 0.00% TV distortion 0.01% TV distortion 0.00%
Maximum Compatible sensor 2/3 Maximum Compatible sensor 2/3 Maximum Compatible sensor 2/3

Mount

Cc

Mount c

¢34

Mount C

FT40-65
WD=65.0 104.5 17.526
& q
=3 A3 —
gc
Magnification 4.0x
F No. 17.8
Object side NA 0.11
WD 65mm
Ol 187mm
Depth of field 0.09mm
Resolution 3.0u
TV distortion 0.00%
Maximum Compatible sensor 2/3
Mount C
FT0O8C-65
WD=66.2 67.9 17.526
g
K )
HE
e s R
365
Magnification 0.8x
F No. 10
Object side NA 0.04
WD 66mm
Ol 152mm
Depth of field 1.3mm
Resolution 8.4
TV distortion 0.00%
Maximum Compatible sensor 2/3
Mount ©
FT20C-65
WD=65.1 774 17.526
g )
%5 <
| BE |2
Q= h
T L¢16
33 ’
Magnification 2.0x
F No. 18.8
Object side NA 0.074
WD 65mm
Ol 160mm
Depth of field 0.3mm
Resolution 4.5u
TV distortion 0.00%
Maximum Compatible sensor 2/3
Mount (&

* Indicated specifications are design values.

Magnification

F No.

Object side NA

WD

Ol

Depth of field
Resolution

TV distortion
Maximum Compatible sensor
Mount

FT60-65
WD=65.0 1195 17.526
& 8§
=3 el —
g2 |e
Magnification 6.0x
F No. 26.8
Objectside NA 0.11
WD 65mm
Ol 202mm
Depth of field 0.06mm
Resolution 3.0u
TV distortion 0.00%
Maximum Compatible sensor 2/3
Mount Cc
FT10C-65
WD=65.2 726 17.526
g 8 _
?|o
¥ T U
O
.16
37.5
Magnification 1.0x
F No. 11.1
Object side NA 0.045
WD 65mm
Ol 155mm
Depth of field 0.9mm
Resolution 7.5u
TV distortion 0.00%
Maximum Compatible sensor 2/3
Mount ©
FT40C-65
WD=65.0 104.5 17.526
& Q
e 8 —
g
415

4.0x
17.8
0.11
65mm
187mm
0.09mm
3.0u
0.00%
2/3

C

FT05C-65
WD=65.2 87.0 17.526
L] j
I g P
54 —ete
Magnification 0.5x
F No. 9.6
Objectside NA 0.026
WD 65mm
Ol 170mm
Depth of field 3.Tmm
Resolution 1291
TV distortion 0.00%
Maximum Compatible sensor 2/3
Mount C
FT15C-65
WD=65.1 72.0 17.526
g _
Magnification 1.5x
F No. 11.9
Objectside NA 0.063
WD 65mm
Ol 155mm
Depth of field 0.4mm
Resolution 53u
TV distortion 0.01%
Maximum Compatible sensor 2/3
Mount ©
FT60C-65
WD=65.0 1195 17.526
Q &
S =3 —
°s
Magnification 6.0x
F No. 26.8
Object side NA 0.11
WD 65mm
Ol 202mm
Depth of field 0.06mm
Resolution 3.0u
TV distortion 0.00%
Maximum Compatible sensor 2/3
Mount c

* Resolution indicates a theoretical resolution at a wavelength of 550nm.

*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 u).
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TELECENTRIC LENS

WD110 High NA Mega Pixel Telecentric Lens

FT20-110

D=110, 1233

17.526

Design for Mega Pixel Compact and high durability

928

922

Mega Pixel telecentric lens for 2/3 inch
Suitable for 2 Mega Pixel - 5 Mega Pixel camera

High contrast with co-axial illumination

TV distortion less than 0.01%

HHHHH

FT05-110

D=1102 127.0

933
022

[

Magnification

F No.

Objectside NA

WD

Ol

Depth of field
Resolution

TV distortion
Maximum Compatible sensor
Mount

FT08-110 FT10-110 FT15-110
)= § % =110, § % 120.7. 17.526 D=110. il % 121.8 17526

$34

0.5x%
9.6
0.026
110mm
255mm
3.1mm
129 u
0.00%
2/3

©

Magnification
F No.

Object side NA
WD

(e]]

Depth of field
Resolution
TV distortion

Maximum Compatible sensor

Mount

(Zur]

T fount

0.8x
11.1
0.036
110mm
236mm
1.4mm
9.3u
0.01%
2/3

Magnification

F No.

Object side NA

WD

Ol

Depth of field
Resolution

TV distortion
Maximum Compatible sensor
Mount

\E ]
Vit
34

1.0x
11.1
0.045
110mm
248mm
0.9mm
7.5u
0.00%
2/3

©

Magnification

F No.

Object side NA

WD

Ol

Depth of field
Resolution

TV distortion
Maximum Compatible sensor
Mount

]

C Mount

934

1.5x%
11.9
0.063
110mm
249mm
0.4mm
5.3u
0.00%
2/3

©

%
-

Magnification
F No.

Object side NA
WD

Ol

Depth of field
Resolution

TV distortion

W
.|

1-32 UNF
C wout
34

2.0x
13.5
0.074
110mm
25Tmm
0.3mm
4.5u
0.00%

Maximum Compatible sensor 2/3

Mount

FT05C-110

ID=110.

17,526

FT30-110R

|_WD=1123 1263

FT40-110R

Wo-112.3 130.1 7.526

lsso

0236

Magnification 3.0x
F No. 17.2
Object side NA 0.087
WD 112mm
Ol 256mm
Depth of field 0.15mm
Resolution 39u
TV distortion 0.00%
Maximum Compatible sensor 2/3
Mount C
FT08C-110

WD=110.1 107.9

17.526

28
922

916 [T

s

Magnification
F No.

Object side NA
WD

Ol

Depth of field
Resolution

TV distortion

0.5x%
9.6
0.026
110mm
255mm
3.Tmm
129 u
0.00%

Maximum Compatible sensor 2/3

Mount

FT20C-110

D=110; 1233

928

916

Magnification
F No.

Object side NA
WD

Ol

Depth of field
Resolution

TV distortion

4ﬂ
|

2.0x
13.5
0.074
110mm
251Tmm
0.3mm
4.5 u
0.00%

Maximum Compatible sensor 2/3

Mount

* Indicated specifications are design values.

C

ey
S
®34

63 018

Magnification 0.8x
F No. 11.1
Object side NA 0.036
WD 110mm
Ol 236mm
Depth of field 1.4mm
Resolution 9.3u
TV distortion 0.01%
Maximum Compatible sensor 2/3
Mount C

FT30C-110R

WD=112.3 1263

430

FT60-110R

_wp-1123 1406

#30%2
-

Magnification 4.0x Magnification 6.0x
F No. 22.0 F No. 33.0
Object side NA 0.091 Object side NA 0.091
WD 112mm WD 112mm
Ol 260mm Ol 270mm
Depth of field 0.1Tmm Depth of field 0.07mm
Resolution 3.7u Resolution 3.7u
TV distortion 0.00% TV distortion 0.00%
Maximum Compatible sensor 2/3 Maximum Compatible sensor 2/3
Mount Cc Mount Cc
FT10C-110 FT15C-110
D=110, 1207 17.526 D=110. 121.8 17526
] K

934

132 UNF.

 Mount

63

Magnification 1.0x

F No. 11.1
Object side NA 0.045
WD 110mm
Ol 248mm
Depth of field 0.9mm
Resolution 7.5u
TV distortion 0.00%

Maximum Compatible sensor 2/3
Mount C

FT40C-110R

WD=11234 1301 752

1T ORE,
C Mount
934

Magnification 1.5x
F No. 11.9
Objectside NA 0.063
WD 110mm
Ol 249mm
Depth of field 0.4mm
Resolution 5.3u
TV distortion 0.00%
Maximum Compatible sensor 2/3
Mount Cc
FT60C-110R

_WD=1123 1406

Magnification

F No.

Object side NA

WD

Ol

Depth of field
Resolution

TV distortion
Maximum Compatible sensor
Mount

3.0x
17.2
0.087
112mm
256mm
0.15mm
3.9u
0.00%
2/3

€

9185

445
4236

‘

]

‘
L1

L]

G Mount

930

Magnification 4.0x

F No. 22.0
Object side NA 0.091
WD 112mm
Ol 260mm
Depth of field 0.11Tmm
Resolution 3.7u
TV distortion 0.00%

Maximum Compatible sensor 2/3
Mount C

* Resolution indicates a theoretical resolution at a wavelength of 550nm.

a
9236

Magnification

F No.

Objectside NA

WD

Ol

Depth of field
Resolution

TV distortion
Maximum Compatible sensor
Mount

*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 u).

6.0x
33.0
0.091
112mm
270mm
0.07mm
3.7u
0.00%
2/3

©
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TELECENTRIC LENS

WDA40 Built-in type Telecentric Lens Series

Short WD: WD40mm Suitable for small device and limited space

¢ 16mm telecentric lens

Suitable for bonding, chip mounter, etc..

¥

s

WD=41.2
Magnification 2x
F No. 14.1
Objectside NA 0.071
WD 40mm
Ol 98mm

<

]

=l

9

Depth of field 0.28mm
Resolution 4.7 1
TV distortion 0.13%
Maximum Compatiblesensor  1/2
Mount c

TL40-40
475 17526
B
25 g <
© = &
s - >
WD=41.2 425 9
Magnification 4x Depth of field 0.14mm
F No. 28.2 Resolution 4.7 u
Objectside NA 0.071 TV distortion -0.19%
WD 40mm Maximum Compatible sensor  1/2
Ol 106mm Mount Cc

TL60-40
59.5
o3 <
of T~ —— 1 —1— &
',; =)
WD=41.2 54.5 9
Magnification 6x Depth of field 0.09mm
F No. 41.6 Resolution 4.7 u
Objectside NA 0.072 TV distortion -0.10%
WD 40mm Maximum Compatible sensor  1/2
Ol 118mm Mount Cc
TL20C-40
39.5 17526
%J
25 % 3
S T I TQHHF s
w g
=t
I
|
I
WwD=412 | 111 | ¢16 |74| 9
Magnification 2x Depth of field 0.28mm
F No. 14.1 Resolution 4.7 1
Objectside NA 0.071 TV distortion 0.13%
WD 40mm Maximum Compatible sensor  1/2
Ol 98mm Mount Cc
TL60C-40
59.5 17526
23 3
Al IR [ I
H ‘ S
|
e
|
I
wD=412 | 1.1 |_ 16 37.4 9
Magnification 6x Depth of field 0.09mm
F No. 41.6 Resolution 4.7 u
Objectside NA 0.072 TV distortion -0.10%
WD 40mm Maximum Compatible sensor  1/2
Ol 118mm Mount Cc

* Indicated specifications are design values.

TL80-40
715 17526
o3 <
’w -T- - — — - — &
= (-}
WD=41.2 66.5 9
Magnification 8x Depth of field 0.07mm
F No. 54.8 Resolution 4.6 u
Objectside NA 0.073 TV distortion 0.11%
WD 40mm Maximum Compatible sensor  1/2
Ol 130mm Mount c
TL40C-40
475 _17.526
<5 B <
s B £
s \ £ b
L g
\ = B
|
|
l
wD=41.2 | 11.1 | ¢16 154 | 9
Magnification 4x Depth of field 0.14mm
F No. 28.2 Resolution 4.7 u
Objectside NA 0.071 TV distortion -0.19%
WD 40mm Maximum Compatible sensor  1/2
Ol 106mm Mount c
TL80C-40
715 _17.526
23 o
N I - - . [Te]
e ] S
I
=
|
I
wD=41.2 | 111 | ¢16 9
Magnification 8x Depth of field 0.07mm
F No. 54.8 Resolution 4.6 u
Objectside NA 0.073 TV distortion 0.11%
WD 40mm Maximum Compatible sensor  1/2
Ol 130mm Mount Cc

* Resolution indicates a theoretical resolution at a wavelength of 550nm.

*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 ut).
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TELECENTRIC LENS

TL30-65 TL40-65 TL60-65 TL80-65

o o ° o
WDG65 Built-in type Telecentric Lens Series I

< © <

— ® - @ © < © N ‘ _ 13
R E NN A 4

WD65 62.1 9 WD85) 92.2 S,
1-32 UNF 1-32 UNF WD65 751 9 1.32 UNF \ 1-32 UNF
C Mount C Mount C Mount

Middle WD: WD65mm  Short Ol and High NA

Magnification  3x Magnification 4x Magnification 6x Magnification 8x
F No. 19.9 F No. 26.0 F No. 39.0 F No. 52.0
Objectside NA 0.075 Objectside NA 0.077 Objectside NA 0.077 Objectside NA 0.077

¢ 16mm telecentric lens WD 65mm WD 65mm WD 65mm WD 65mm
(o] 149mm (o] 150mm Ol 163mm (0] 180mm
TL-**"R" type is improved contrast and relative illumination. Depthof field  0.18mm Depthof field  0.13mm Depthof field  0.09mm Depth of field  0.07mm
Resolution 4.47 u Resolution 4.36 u Resolution 4.36 u Resolution 4.36 u
TV distortion 0.15% TV distortion 0.30% TV distortion 0.33% TV distortion 0.20%
Maximum Compatible sensor  2/3 Maximum Compatible sensor 2/ 3 Maximum Compatible sensor 2/ 3 Maximum Compatiblesensor  2/3
Mount C Mount C Mount C Mount C
TLO8C-65R TL10C-65R TL15C-65R TL20C-65R
83.2 17.526 83.3 17.526 69.3 17.526
) | | 66.9 17.5% |
= gle T sle & of. uf.
I+ —aiE i Tl e e
EE - — Q -
856 505 [p16].210 807 460 [s16] 255 wD= ‘ wo-
| 653 | 270 |¢16| 280 651 229 |#16| 254 |9
Magnification  0.8x Magnification 1x Magnification 1.5x Magnification 2x
F No. 14.8 F No. 18.5 F No. 16.0 F No. 16.7
Objectside NA 0.027 Objectside NA 0.027 Objectside NA 0.047 Objectside NA 0.06
WD 65mm WD 65mm WD 65mm WD 65mm
(o] 166mm Ol 166mm Ol 150mm ol 152mm
Depth of field 1.85mm Depth of field 1.48mm Depth of field 0.57mm Depth of field 0.33mm
Resolution 12.3 u Resolution 12.4 u Resolution 7.22 1 Resolution 5.6 u
TV distortion 0.00% TV distortion 0.00% TV distortion 0.00% TV distortion -0.01%
Maximum Compatiblesensor  1/71.8 Maximum Compatiblesensor  1/1.8 Maximum Compatiblesensor  1/1.8 Maximum Compatiblesensor  1/2
Mount C Mount C Mount C Mount C
TLO8-65R TL10-65R TL15-65R TL20-65R TL30C-65 TL40C-65 TL60C-65 TL80C-65
832 17.526 833 17.526 66.9 17.526 69.3 17,526 661 17528 o7 17528 801 7528 o7.2 L7528
3 ‘ L | - =l | < @**y—y—ia d e ] 3 9 ,,,,,,,% 77777 ‘ 777777 Hl s
S T TH Es: o — e gl g R 3 3 1 3 1l 13 s :
] | | e I I %al= s 11 i = S|y { g :{,:}é 3 :ﬁé g i?]a ;
850 875 WD a5 wo- 7 g . 850 < 132 UNF 132 UNF 1.32 UNF : \1:32 UNF
woes136] s16 | 315 |9 ©Mount w065 |136 | sts | 325 |g| CMount WD65|136| o16_| 455 9| CMount  wnes|136| st6 ‘ 62.6 | 8| © Mount

Magnification 0.8x Magnification 1x Magnification 1.5x Magnification 2x Magnification  3x Magnification 4x Magnification 6x Magnification 8x

F No. 14.8 F No. 18.5 F No. 16.0 F No. 16.7 F No. 19.9 F No. 26.0 F No. 39.0 F No. 52.0
Objectside NA 0.027 Objectside NA 0.027 Objectside NA 0.047 Objectside NA 0.06 Objectside NA 0.075 Objectside NA 0.077 Objectside NA 0.077 Objectside NA 0.077
WD 65mm WD 65mm WD 65mm WD 65mm WD 65mm WD 65mm WD 65mm WD 65mm
Ol 166mm Ol 166mm Ol 150mm Ol 152mm Ol 149mm Ol 150mm Ol 163mm Ol 180mm
Depth of field 1.85mm Depth of field 1.48mm Depth of field 0.57mm Depth of field 0.33mm Depth of field 0.18mm Depth of field 0.13mm Depth of field 0.09mm Depth of field 0.07mm
Resolution 12.3 u Resolution 12.4 u Resolution 7.22 u Resolution 5.6 u Resolution 4.47 u Resolution 4.36 u Resolution 4.36 u Resolution 4.36 u
TV distortion 0.00% TV distortion 0.00% TV distortion 0.00% TV distortion -0.01% TV distortion 0.15% TV distortion 0.30% TV distortion 0.33% TV distortion 0.20%

Maximum Compatiblesensor  1/1.8 Maximum Compatiblesensor  1/71.8 Maximum Compatiblesensor  1/71.8 Maximum Compatiblesensor  1/2 Maximum Compatible sensor 2/ 3 Maximum Compatible sensor 2/ 3 Maximum Compatiblesensor  2/3

Mount Cc Mount Cc Mount C Mount C Mount C Mount © Mount C Mount C

Maximum Compatible sensor 2/ 3

* Indicated specifications are design values. * Resolution is calculated based on MTF.
*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 u).



TELECENTRIC LENS

WD110 Built-in type Telecentric Lens Series

Long WD: 10mm Compact and suitable for customized optical systems

¢ 16mm telecentric lens

TL-**"R" type is improved contrast and relative illumination.

TLO8-110R

1116 17526
©
e
HES
- 53 |3
: IéL §§ )
WD=110.7 116.0
Magnification 0.8x Depth of field 2.09mm
F No. 16.7 Resolution 14 u
Objectside NA 0.024 TV distortion 0.00%
WD T1Tmm Maximum Compatiblesensor  1/1.8
Ol 240mm Mount c

48

it

TL10-110R

1124 17.526

WL
© % é
s g(ﬁ)
WD=110.0
Magnification 1x Depth of field 1.67mm
F No. 20.9 Resolution 14 1
Objectside NA 0.024 TV distortion 0.00%
WD 110mm Maximum Compatiblesensor  1/1.8
Ol 240mm Mount Cc

®34

TL20-110R

* Indicated specifications are design values.

895 17.526
447
5
3
=
11 I I P P = —
3 S %
WD=110.56
Magnification 2x Depth of field 0.67mm
F No. 33.45 Resolution 11.2u
Objectside NA 0.03 TV distortion -0.03%
WD 110mm Maximum Compatiblesensor  1/2
Ol 218mm Mount ©
112.4 17.526
W
o 25
iy g(ﬁ)
©
¢16
WD=110.0 68
Magnification 1x Depth of field 1.67mm
F No. 20.9 Resolution 14 u
Objectside NA 0.024 TV distortion 0.00%
WD 110mm Maximum Compatiblesensor  1/1.8
Ol 240mm Mount ©
90.1 17526
© <
£ I A T8
|
©
« & g
! 1-32 UNF
t C Mount
wD110.2 238 $16 453 9
Magnification  3x Depth of field 0.27mm
F No. 30.4 Resolution 6.8u
Objectside NA 0.049 TV distortion 0.06%
WD 110mm Maximum Compatiblesensor 2/ 3
Ol 218mm Mount c
104.9 17.526
= L €
o I I [l 55 |z
® I I [ 83 |°
| | | o6
WD=110.0 405
Magnification 6x Depth of field 0.15mm
F No. 66.7 Resolution 7.5u
Objectside NA 0.045 TV distortion 0.00%
WD 110mm Maximum Compatiblesensor  1/1.8
Ol 232mm Mount Cc

¢34

TLO8C-110R

111.6 17.526
©o
s
gl
& =} g <
B %E 2
@
WD=110.7 655 $16 345
Magnification 0.8x Depth of field 2.09mm
F No. 16.7 Resolution 14 u
Objectside NA 0.024 TV distortion 0.00%
WD T1Tmm Maximum Compatiblesensor  1/1.8
Ol 240mm Mount ©
89.5 17.526
gt
© =1 <
I —— — 7%% b
WD=110.56 32.3 36.2 9
Magnification 2x Depth of field 0.67mm
F No. 33.45 Resolution 11.2u
Objectside NA 0.03 TV distortion -0.03%
WD 110mm Maximum Compatiblesensor  1/2
(e]] 218mm Mount ©
82.3 17526
T8
o 2l |y
© - 5]
s % 3 B
$16
WD=110.0 40.5
Magnification 4x Depth of field 0.22mm
F No. 44.4 Resolution 7.5u
Objectside NA 0.045 TV distortion 0.00%
WD 110mm Maximum Compatiblesensor  1/1.8
Ol 210mm Mount c
127.5 17.526
H
o I I I EERE
: 7T | B
[ et
WD=110.0 40.5
Magnification 8x Depth of field 0.11Tmm
F No. 88.9 Resolution 7.5u
Objectside NA 0.045 TV distortion 0.00%
WD 110mm Maximum Compatiblesensor  1/1.8
Ol 255mm Mount Cc

* Resolution indicates a theoretical resolution at a wavelength of 550nm.

*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 ut).



TELECENTRIC LENS

TELECENTRIC LENS
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WD220 Built-in type Telecentric Lens Series

WD240 High Magnification Telecentric Lens for Long WD

Long WD: 220mm High resolution and compact design

Suitable for vacuum chamber, working environment in high temperature, etc.., required for long WD

Suitable for various applications, alignment, inspection, Suitable for alignment, inspection, and other various applications

m remen . .
easurement, etc 4,6, 8, and 10x are available

Adjustable iris for 0.5x and 0.7x All models are designed for co-axial illumination

Compatible with 2 Mega Pixel of 1/1.8 inch

o S

— e
TL40C-240 TL60C-240
WD=239 1934 17.526 WD=239 21441 17.526
TLO5C-220 TLO7C-220 < <
3 3 3 3
| < S
17 17,526 127 17.526 T I Tl 2 # [ [ | 2
[ 1 g [ [ ] 2
_ | o = | o z il I T
re) 0 < = 0 < = ole 104 ‘ ‘ ¢14 %é 3ls 104 ‘ ‘ 914 %5
3 5 +—-—H—-1 %11+ ——&O 35 S8 NUS I y :  A = —7QO HE 143 B %g gi 143 1 %3
° 2 < el ° 2 § 5|8 e
| | | I | | | I ok
78.55 7855
WD=222.5 WD=222.5
Magnification 4x Depthof field 0.14mm Magnification 6x Depthof field 0.1Tmm
F No. 28.6 Resolution 4.8 1 F No. 42.9 Resolution 4.8 1
Magnification 0.5x Depth of field 2.17mm Magnification 0.7x Depth of field 1.55mm Objectside NA 0.07 TV distortion 0.22% Objectside NA 0.07 TV distortion 0.0%
FNo. 6.79 Resolution 9.Tu FNo. 9.50 Resolution 9.1u WD 239mm Maximum Compatible sensor 2/ 3 WD 239mm Maximum Compatible sensor 2/ 3
Objectside NA 0.037 TV distortion 0.02% Objectside NA 0.037 TV distortion 0.02% ol 450.0mm Mount c ol 470.6mm Mount ©
WD 222mm Maximum Compatiblesensor  1/1.8 WD 222mm Maximum Compatiblesensor  1/1.8
Ol 357mm Mount c Ol 367mm Mount C TLSOC 240 TL'I OOC 240
WD=239 2202 17.526 WD=239 2233 17.526
Sr <
144 17.526 1506 17.526 ) N | g
F 5 # 5 # o
; ; TR T
] I I N ISR M I Sl 84 1 5l oL = e = s
5 L 5y ° 1 Sy H - ﬁ B
I T T = als 104 ||| o4 B o 104 ||| o4 s
gﬂé ¢ :;% ¢ 8|z 143 HE 143 95
74.35 74.35 2 HE
WD=222.5 WD=222.5
Magnification 1x Depth of field 1.07mm Magnification 2x Depth of field 0.53mm Magnification 8x Depth of field 0.07mm Magnification  10x Depth of field 0.06mm
F No. 13.35 Resolution 9.0u F No. 26.42 Resolution 8.8u F No. 57.1 Resolution 4.8 u F No. 71.4 Resolution 4.8 u
Objectside NA 0.037 TV distortion 0.00% Objectside NA 0.038 TV distortion 0.04% Objectside NA 0.07 TV distortion 0.03% Objectside NA 0.07 TV distortion 0.32%
WD 222mm Maximum Compatiblesensor  1/1.8 WD 222mm Maximum Compatiblesensor  1/1.8 WD 239mm Maximum Compatible sensor 2/ 3 WD 239mm Maximum Compatible sensor 2/ 3
Ol 384mm Mount c Ol 400mm Mount Cc Ol 476.7mm Mount Cc Ol 479.8mm Mount Cc

* Indicated specifications are design values. * Resolution indicates a theoretical resolution at a wavelength of 550nm.

* Indicated specifications are design values. * Resolution indicates a theoretical resolution at a wavelength of 550nm.
*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 ut).

*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 u).
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TELECENTRIC LENS

TELECENTRIC LENS
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WD300 Telecentric Lens for Long WD

Suitable for applications required for long WD

LONG WD, over 300mm

TL10C-310 is compatible with 2/3 inch

TV distortion is less than 0.00%

17.526

1-32UN
C Mount

$31.5

TLO7C-340
NE I [ &
WD=340.5 89 ¢15‘9‘ 34.5 7.5

Magnification 0.7x

F No. 11.6
Objectside NA 0.03
WD 34Tmm
Ol 506mm

* Indicated specifications are design values.

Depth of field 1.9mm

Resolution 11.2u
TV distortion 0.00%
Maximum Compatiblesensor  1/1.8
Mount c

$31.5

176.2 17.526
tel I
©Q E % ‘%
S| 5 1 4 8|2
) i | Lo
= i I
?
|
WD=3105 89 ¢15.9‘ 63.8 75
016
Magnification 1.0x Depth of field 1.2mm
F No. 15.5 Resolution 10.5u
Objectside NA 0.032 TV distortion 0.00%
WD 311Tmm Maximum Compatible sensor 2/ 3
Ol 505mm Mount Cc

* Resolution indicates a theoretical resolution at a wavelength of 550nm.

*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 u).

10x Telecentric Lens

High resolution, possible to use in limited space

Magnification of 10x, similar to microscopic range for machine vision applications

Compact design with high resolution

TL100C-55
45
30
«©
S
55.0 31
= )]
e e At 10| Q|
TN
@ IS Q
P mJ Js
78 \TRIPPOD-SCREW © Mount
164.5 17526
Magnification  10x Depth of field 0.023mm
F No. 29.7 Resolution 2u
Objectside NA 0.17 TV distortion 0.02%
WD 55mm Maximum Compatiblesensor  1/1.8
Ol 237mm Mount Cc

* Indicated specifications are design values. * Resolution indicates a theoretical resolution at a wavelength of 550nm.
*Depth of field is calculating assuming a horizontal 320 TV resolution using 1/2 inch camera (permissible circle of confusion 40 u).
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