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WD and Magnification Chart for Line Scan Lenses P2

Super High Resolution of 3.5x Lens for 
8K/12K Line Scan Camera P3

Super High Resolution Lens for 8K/12K 
Line Scan Camera P4-5

Line Scan Lens for Large Image Circle, φ 90mm P6-7

Fixed Magnification Lens for F Mount P8-9

High Resolution Telecentric Lens for F Mount P10

Line Scan Lens for Large Aperture P11

High Resolution and Wide Angle Lens for 
Area and Line Scan Camera P12-13

Macro Lens for Area and Line Scan Sensor P14

Line Scan Lens for Wide Field of View P15
TELEC
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Low Magnification Telecentric Lens for 5 Mega Pixel P16-17

Telecentric Lens for 5 Mega Pixel P18-19

Mega Pixel Telecentric Lens P20-21

Vari Focal Telecentric Lens P22

10x Telecentric Lens P23

WD65 High NA Mega Pixel Telecentric Lens P24-25

WD110 High NA Mega Pixel Telecentric Lens P26-27

WD40 Built-in type Telecentric Lens Series P28-29

WD65 Built-in type Telecentric Lens Series P30-31

WD110  Built-in type Telecentric Lens Series P32-33

WD220 Built-in type Telecentric Lens Series P34

WD240 High Magnification
Telecentric Lens for Long WD P35

WD300mm Telecentric Lens for Super Long WD P36

Description of Telecentric Lens P37

M
ACROZOOM

 LENS

F1.0, 6.0x Macro Zoom Lens P38-39

Low Magnification Zoom Lens with
Co-axial Illumination P40

8.0x Compact Macro Zoom Lens P41

F1.0, 6.0x Zoom Lens Ⅱ P41

C
C

TV LEN
S

Area Scan Lens for TFL- Ⅱ Mount P42-43

High Resolution Machine Vision Lens for 
5 Mega Pixel P44-45

2 Mega Pixel CCTV Lens P46-47

Mega Pixel Low Distortion CCTV Lens P48-49

CCTV Lens P50-51

ATTAC
H
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T

Extension Ring P52-54

Rear Converter P55

Filter P56

Prism Adapter P57

Optical Component P58

M
ATERIAL

Glossary P59

Optical Data P60-61

Shooting examples of various illuminations

INDEX

Selection chart for magnification and resolution

Co-axial illumination
Recognition of fine scratch 
on IC and silicon wafer　

Dome illumination
Suitable for inspection of 
curved and reflective objects

Dark field illumination
Recognition of concave and 
convex parts or scratches

Penetrated illumination
Suitable for inspection of 
film and LCD　

LED lighting
Various types of LEDs are available.
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Super High Resolution of 3.5x Lens for 8K/12K Line Scan Camera

Suitable for the inspection in high accuracy such as LCD, TFT, and wafer

Compatible with 8K and 12K line scan camera 

Maximum compatible sensor is 62mm.

Long working distance, WD100mm

Reduce relative illumination and excellent uniformity

Very low distortion

Excellent brightness, suitable for high speed applications

Custom mount is available

LSP350

Dimension of LSP350 + Dalsa HS Mount

LSP350

Magnificat ion 3.5× OI 616mm
F No. 11 Maximum 

Compat ib le CCD φ62mm
WD 100mm

* Please ask for customized mount. 

※Indicated specifications are design values.

WD and Magnification Chart for Line Scan Lens

LINE SENSOR LENS

Model No.  Image 
Circle ∞ 0.3x 0.4x 0.5x 0.6x 0.7x 0.8x 0.9x 1x 1.5x 2x 3.5x Page

LS05 φ36 188mm 
(0.5x) P8

LS07 φ36 151mm
(0.7x) P8

LS10 φ36 123mm
(1.0x) P8

LS15 φ36 102mm
(1.5x) P8

LSTL10H-F φ44 113mm
(1.0x) P10

LSTL15H-F φ44 109mm
(1.5x) P10

LSTL20H-F φ44 109mm
(2.0x) P10

SP05 φ62 276mm
(0.5x) P4

SP07 φ62 211mm
(0.7x) P4

SP10 φ62 165mm
(1.0x) P4

SP14 φ62 112mm
(1.4x) P4

SP20 φ62 90mm
(2.0x) P4

LSP350 φ62 100mm
(3.5x) P3

XLS03 φ90 680mm
(0.2x)

477mm
(0.3x)

376mm
(0.4x) P6

XLS05 φ90 386mm
(0.4x)

324mm
(0.5x)

274mm
(0.625x) P6

XLS075 φ90 279mm
(0.625x)

246mm
(0.75x)

222mm
(0.875x) P6

XLS10 φ90 215mm
(0.875x)

197mm
(1.0x)

177mm
(1.2x) P6

XLS14 φ90 185mm
(1.2x)

170mm
(1.4x)

154mm
(1.7x) P6

XLS20 φ90 157mm
(1.7x)

146mm
(2.0x)

133mm
(2.5x) P6

Model No.  Image 
Circle ∞ 0.05x 0.1x 0.15x 0.2x 0.25x 0.3x 0.35x 0.4x 0.45x 0.5x Page

LSF2528 φ45 1,000mm
(0.025x)

142mm
(0.15x) P12

LSF3528 φ45 1,413mm
(0.025x)

223mm
(0.15x) P12

LSF5028 φ45 2064mm
(0.025x)

163mm
(0.3x) P12

FV3526L φ36 507mm
(0.07x)

178mm
(0.2x) P14

FV5026W φ45 2,063mm
(0.025x)

297mm
(0.18x) P15

FV5026L φ45 521mm
(0.1x)

246mm
(0.22x) P14

HB5014 φ45 2,058mm
(0.025x)

266mm
(0.2x) P11

FV8528W φ62 3,423mm
(0.025x)

463mm
(0.2x) P15

FV8528L φ62 445mm
(0.2x)

250mm
(0.4x) P14
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Dimension of SP07 + Dalsa HS Mount

* Indicated specifications are design values.

SP05

Magnificat ion 0.5× OI 463mm
F No. 4.3 Maximum 

Compat ib le CCD φ62mm
WD 276mm

SP10

Magnificat ion 1.0× OI 407mm
F No. 5.8 Maximum 

Compat ib le CCD φ62mm
WD 165mm

SP20

Magnificat ion 2.0× OI 463mm
F No. 8.6 Maximum 

Compat ib le CCD φ100mm
WD 90mm

SP07

Magnificat ion 0.7× OI 421mm
F No. 5 Maximum 

Compat ib le CCD φ62mm
WD 211mm

SP14

Magnificat ion 1.4× OI 419mm
F No. 6.8 Maximum 

Compat ib le CCD φ86mm
WD 112mm

* Please ask for customized mount.

Super High Resolution Lens for 8K/12K Line Scan Camera

Suitable for high speed and high-end applications

Compatible with 8K and 12K and 16K, φ 62mm sensor

Magnification can be changed by reversing a lens

Reduce relative illumination and excellent uniformity

Very low distortion

Excellent brightness, ∞ F No. 2.7

Customized mount is available

SP Series
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XLS05-F

XLS05-M

XLS05-Q

XLS05-E

XLS05-N

XLS10

Magnificat ion 1.0×
∞F No. 4.7
F No. 9.0
WD 197mm
OI 465mm
Maximum Compat ib le CCD φ90mm

XLS14

Magnificat ion 1.4×
∞F No. 4.7
F No. 11.4
WD 170mm
OI 494mm
Maximum Compat ib le CCD φ90mm

XLS20

Magnificat ion 2.0×
∞F No. 4.7
F No. 14.5
WD 146mm
OI 540mm
Maximum Compat ib le CCD φ90mm

XLS05-H

Model Compat ib le Camera Screw P i tch Back Foca l D istance

XLS□□□-F F Mount Camera F Mount 46.5mm

XLS□□□-Q NED ： 3 L ine Camera NUCLi7300 M84.5 （P=0.5） 41mm

XLS□□□-N NED ： CLISBee 8k M72 （P=0.75） 31.8mm

XLS□□□-M DALSA ： P i ranha 2 8k ／ TAKE X ： TL-16000CL M72 （P= 0.75） 19.55mm

XLS□□□-D DALSA ： P i ranha 4 8k　P i ranha HS 3 16k M72 （P= 0.75） 12mm

XLS□□□-H DALSA ： P i ranha 3 12k　P i ranha HS 8k 12k　P i ranha ES 8k M72 （P= 0.75） 6.56mm

XLS□□□-E e2V: EL I IX A + 16K P i xe l s M95 x 1 9.4mm

* ±0.05x can be adjusted from the standard magnificat ion by us ing the mount ment ioned above .
* P lease ask for customized mount .

Example of a lens with mount (XLS05)

How to request if magnification 
is other than standard.  

XLS075（067）-H

* If a lens is not used at the standard magnification, 
　adjustable range is not ±0.05x. 
* Please select one of XLS series which magnification 
　is the closest from required magnification.

Ex.) 0.67x for Dalsa P3-12K

Model No. of a lens
Required magnification

Model No. of mount

Line Scan Lens for Large Image Circle, φ 90mm

Compat ib le wi th la rge image c i rc le, up to φ90mm sensor

Suitable for large sensor such as 「10μ x 7300 bit 」, 
　 「5.2μ x 12000 bit」, 「5μ x 16384bit」, etc...

Suitable for large area sensor of high resolution such as
　 12 Mega, 16 Mega, and 29 Mega

Reduce color aberration, suitable for 3 line sensor

Excellent uniformity of brightness and resolution

Possible to adjust ±0.05x from the original magnification 
　 by using the optional mount

Customized mount is available

「SP Series (Page 4)」 is suitable if brightness is essential 
�　 for the application

XLS Series XLS03

Magnificat ion 0.3×
∞F No. 4.7
F No. 6.0
WD 477mm
OI 666mm
Maximum Compat ib le CCD φ90mm

XLS05

Magnificat ion 0.5×
∞F No. 4.7
F No. 7.0
WD 324mm
OI 540mm
Maximum Compat ib le CCD φ90mm

XLS075

Magnificat ion 0.75×
∞F No. 4.7
F No. 8.1
WD 246mm
OI 491mm
Maximum Compat ib le CCD φ90mm

* Ind icated spec ificat ions are des ign va lues .

Model No. of Mount

● Mount tube is composed by three mechanica l parts ① , ② , and ③ . 
● Magnificat ion increases by extending the mount and decreases by shortening.

How to adjust magnification
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LS05F（F Mount）

Magnificat ion 0.5× Resolut ion 11μ
WD 188mm Opt ica l d istort ion -0.01%
Depth of fie ld 0.94mm Maximum Compat ib le CCD φ36mm
F No. 5.1 Mount F

LS07F（F Mount）

Magnificat ion 0.7× Resolut ion 10μ
WD 151mm Opt ica l d istort ion -0.07%
Depth of fie ld 0.54mm Maximum Compat ib le CCD φ36mm
F No. 6 Mount F

LS10F（F Mount）

Magnificat ion 1.0× Resolut ion 8μ
WD 123mm Opt ica l d istort ion -0.01%
Depth of fie ld 0.31mm Maximum Compat ib le CCD φ36mm
F No. 7.5 Mount F

LS15F（F Mount）

Magnificat ion 1.5× Resolut ion 7μ
WD 102mm Opt ica l d istort ion 0.26%
Depth of fie ld 0.17mm Maximum Compat ib le CCD φ36mm
F No. 9.9 Mount F

LS05C（C Mount）

Magnificat ion 0.5× Resolut ion 11μ
WD 188mm Opt ica l d istort ion -0.01%
Depth of fie ld 0.94mm Maximum Compat ib le CCD 4/3（φ22.6mm）
F No. 5.1 Mount C

LS07C（C Mount）

Magnificat ion 0.7× Resolut ion 10μ
WD 151mm Opt ica l d istort ion -0.07%
Depth of fie ld 0.54mm Maximum Compat ib le CCD 4/3（φ22.6mm）
F No. 6 Mount C

LS10C（C Mount）

Magnificat ion 1.0× Resolut ion 8μ
WD 123mm Opt ica l d istort ion -0.01%
Depth of fie ld 0.31mm Maximum Compat ib le CCD 4/3（φ22.6mm）
F No. 7.5 Mount C

LS15C（C Mount）

Magnificat ion 1.5× Resolut ion 7μ
WD 102mm Opt ica l d istort ion 0.26%
Depth of fie ld 0.17mm Maximum Compat ib le CCD 4/3（φ22.6mm）
F No. 9.9 Mount C

* Indicated specifications are design values.　* Resolution is calculated based on MTF.　* Resolution indicates a theoretical resolution at wavelength of 550nm. 
* Depth of field is calculated assuming F No. (∞) 5.6 and resolution of 14μ camera.  

Fixed Magnification Lens for F Mount

Sui tab le for LCD, fi lm, and PCB inspect ion

Excellent uniformity

High resolution from the center to the edge of image

Compact design

High durability

Optical distortion less than 0.1%

Suitable for area sensor, over 1 inch

TFL-Ⅱ mount for 12 Mega camera is available

LS Series

High Resolut ion and h igh contrast
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Line Scan Lens for Large Aperture

Large aper ture and des ign for machine v is ion

Excellent brightness, F No. 1.4

Suitable for high speed applications such as printing, food inspection, etc..

High durability

Metal design, avoid aged deterioration of plastic and gum, concerned about 
�　 photographic lenses

Suitable for large image circle and high speed camera

HB5014-F

* Indicated specifications are design values.

HB5014-F

Foca l length 50mm Optical d istort ion 0.17%
∞FNO 1.4 Maximum Compat ib le CCD φ45mm
Range of WD 0.27m - ∞ Mount F
Magnification at MOD 0.2×

High Resolution Telecentric Lens for F Mount

The h ighest NA for φ44mm sensor in the opt ica l industr y

Telecenric lens for line scan, φ44mm 

Suitable for large area sensor of high resolution 　
　 such as 12 Mega, 16 Mega, and 29 Mega

Design for large aperture

Excellent uniformity of brightness and resolution 

Suitable for high speed and precise measurement

Adjustable iris, possible to adjust depth of field

Customized mount is available

LSTL-H Series

* Indicated specifications are design values.   * Resolution indicates the theoretical resolution at wavelength of 550nm.
* Depth of field is calculated assuming F No.(∞) 5.6 and resolution of 14μ camera. 

LSTL15H-F

Magnificat ion 1.5× Resolut ion 3.5μ
WD 109mm Opt ica l d istort ion 0.02%
Depth of fie ld 0.17mm Maximum Compat ib le CCD φ44mm
F No. 7.8 Mount F

LSTL10H-F

Magnificat ion 1.0× Resolut ion 4.3μ
WD 113mm Opt ica l d istort ion 0.01%
Depth of fie ld 0.31mm Maximum Compat ib le CCD φ44mm
F No. 6.4 Mount F

LSTL20H-F

Magnificat ion 2.0× Resolut ion 2.9μ
WD 109mm Opt ica l d istort ion -0.02%
Depth of fie ld 0.12mm Maximum Compat ib le CCD φ44mm
F No. 8.7 Mount F
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LSF2528-F

Foca l length 25mm Optical d istort ion 0.66％
∞F No. 2.8 Maximum Compat ib le CCD φ44mm
Range of WD 140mm - ∞ Mount F
Magnification at MOD 0.15×

LSF5028-F

Foca l length 50mm Optical d istort ion -0.40％
∞F No. 2.8 Maximum Compat ib le CCD φ44mm
Range of WD 190mm - ∞ Mount F
Magnification at MOD 0.3×

LSF3528-F

Foca l length 35mm Optical d istort ion -0.31％
∞F No. 2.8 Maximum Compat ib le CCD φ44mm
Range of WD 230mm - ∞ Mount F
Magnification at MOD 0.15×

* Indicated specifications are design value.

High Resolution and Wide Angle Lens for Area and Line Scan Camera

Exce l lent re lat ive i l luminat ion  High resolut ion at whole work ing distance

Design for high resolution and low distortion, stable performance 
�　 at whole working distance

Possible to use for small pixel size, 3.5 μ line scan camera

Very low color aberration, compatible with 3-line camera

「LSF5028-F」 is available to 0.3x without extension ring  

Wide angle, f25mm is available

Suitable for large area sensor, 12 Mega, 16 Mega, and 29 Mega

LSF Series
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Line Scan Lens for Wide Field of View

FV-W Series

Adjustable focus and iris

Design for infinite distance ( ∞ ), suitable for wide 
　 field of view

Design for machine vision application

Suitable for various applications such as printing, 
　 large size of PCB and glass, textile, etc..

FV8528W is compatible with M72 mount

FV5026W is compatible with TFL-II mount

Compatible with large image format of high 
　 resolution area camera

* Indicated specifications are design value.　* □ = Mount: F = Nikon F Mount, M = Dalsa P2 (FB19.55mm), H = Dalsa P2-HS and P3 (FB6.56mm), N = NED ClisBee (FB31.8mm)

FV5026W-F

Foca l length 50mm Optical d istort ion 0.23%
∞F No. 2.6 Maximum Compat ib le CCD φ45mm
Range of WD 0.32m - ∞ Mount F
Magnification at MOD 0.18×

FV8528W- □

Foca l length 85 mm Optical d istort ion 0.04%
∞F No. 2.8 Maximum Compat ib le CCD φ62mm
Range of WD 0.46m - ∞ Mount F or M72
Magnification at MOD 0.2×

* Drawing is for FV8528W-N (NED Clis Bee, FB31.8mm).

Macro Lens for Line and Area Scan Sensor

Design for macro imaging, su i tab le for la rge area and l ine scan camera

FV-L Series

Adjustable focus and iris

Design for macro imaging, suitable for machine 
　 vision application

Suitable for inspection of wafer, PCB, electronic  
　 parts, etc..., required for high resolution at short  
　 working distance

FV8528L-M is compatible with M72 mount

Compatible with large image format of high
　 resolution area camera

* Indicated specifications are design value.　* □ = Mount: F = Nikon F Mount, M = Dalsa P2 (FB19.55mm), H = Dalsa P2-HS and P3 (FB6.56mm), N = NED ClisBee (FB31.8mm)

* Drawing is for FV8528L-M (Dalsa P2, FB19.55mm).

Machine v is ion lens for la rge fie ld of v iew

FV3526L-C

Magnificat ion 35mm
∞F No. 2.6
Range of WD 0.18m - 0.4m
Magnificat ion at MOD 0.2×
Opt ica l d istort ion -0.05%
Maximum Compat ib le CCD 1.2 inch (φ21.4mm)
Mount C

FV3526L-F

Magnificat ion 35mm
∞F No. 2.6
Range of WD 0.18m - 0.4m
Magnificat ion at MOD 0.2×
Opt ica l d istort ion -0.42%
Maximum Compat ib le CCD φ36mm
Mount F

FV5026L-C

Magnificat ion 50mm
∞F No. 2.6
Range of WD 0.25m - 0.4m
Magnificat ion at MOD 0.22×
Opt ica l d istort ion -0.01%
Maximum Compat ib le CCD 1.2 inch (φ21.4mm)
Mount C

FV5026L-F

Magnificat ion 50mm
∞F No. 2.6
Range of WD 0.25 - 0.4m
Magnificat ion at MOD 0.22×
Opt ica l d istort ion -0.24%
Maximum Compat ib le CCD φ45mm
Mount F

FV8528L- □

Magnificat ion 85mm
∞F No. 2.8
Range of WD 0.25m - 0.45m
Magnificat ion at MOD 0.4×
Opt ica l d istort ion -0.18%
Maximum Compat ib le CCD φ62mm
Mount F or M72

FV5026LⅡ-F

Magnificat ion 50mm
∞F No. 2.6
Range of WD 0.15m - 0.35mm
Magnificat ion at MOD 0.32×
Opt ica l d istort ion -0.80%
Maximum Compat ib le CCD φ45mm
Mount F
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MGTL014VM

Magnificat ion 0.14x Depth of fie ld 17.5mm
F No. 4.3 Reso lut ion 20.5μ
Object s ide NA 0.016 TV d istort ion 0.01％
WD 150.3mm Maximum Compat ib le CCD 2/3
OI 300.6mm Mount C

MGTL022VM

Magnificat ion 0.22x Depth of fie ld 8.5mm
F No. 5.2 Reso lut ion 15.8μ
Object s ide NA 0.021 TV d istort ion 0.00％
WD 150.7mm Maximum Compat ib le CCD 2/3
OI 279.7mm Mount C

MGTL017VM

Magnificat ion 0.17x Depth of fie ld 14.4mm
F No. 5.2 Reso lut ion 20.5μ
Object s ide NA 0.016 TV d istort ion 0.00％
WD 150.6mm Maximum Compat ib le CCD 2/3
OI 294.7mm Mount C

Low Magnification Telecentric Lens for 5 Mega Pixel

MGTL Series

Poss ib le to capture la rge fie ld of v iew wi th h igh reso lut ion

Bring out the best quality in 5 mega pixel (3.45 μ of 2/3 inch)

0.14x, 0.17x, 0.22x are available

Long working distance, WD150mm

Compact design with low magnification

Adjustable iris, possible to adjust depth of field

* Ind icated spec ificat ions are des ign va lues .  * Reso lut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm.
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion us ing 1/2 CCD camera (Permiss ib le c i rc le of confus ion 40μ) .
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* Ind icated spec ificat ions are des ign va lues .　* Reso lut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm. 
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion us ing 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  

MGTL05VM

Magnificat ion 0.5x
F No. 4.7
Object s ide NA 0.05
WD 109mm
OI 288mm
Depth of fie ld 2.3mm
Resolut ion 3.8μ
TV d istort ion -0.03％
Maximum Compat ib le CCD 2/3
Mount C

MGTL05VMC

Magnificat ion 0.5x
F No. 4.7
Object s ide NA 0.05
WD 109mm
OI 293mm
Depth of fie ld 2.3mm
Resolut ion 3.8μ
TV d istort ion -0.03％
Maximum Compat ib le CCD 2/3
Mount C

MGTL03VMC

Magnificat ion 0.3x
F No. 5.0
Object s ide NA 0.03
WD 111mm
OI 267mm
Depth of fie ld 4.4mm
Resolut ion 6.6μ
TV d istort ion -0.04
Maximum Compat ib le CCD 2/3
Mount C

MGTL069VM

Magnificat ion 0.69x
F No. 6.6
Object s ide NA 0.052
WD 109mm
OI 307mm
Depth of fie ld 1.1mm
Resolut ion 3.9μ
TV d istort ion -0.04％
Maximum Compat ib le CCD 2/3
Mount C

MGTL069VMC

Magnificat ion 0.69x
F No. 6.6
Object s ide NA 0.052
WD 109mm
OI 312mm
Depth of fie ld 1.1mm
Resolut ion 3.9μ
TV d istort ion -0.04％
Maximum Compat ib le CCD 2/3
Mount C

MGTL0345VMC

Magnificat ion 0.345x
F No. 4.9
Object s ide NA 0.035　
WD 111mm
OI 272mm
Depth of fie ld 3.3mm
Resolut ion 5.5μ
TV d istort ion 0.00％
Maximum Compat ib le CCD 2/3
Mount C

MGTL10V

Magnificat ion 1.0x
F No. 5.4
Object s ide NA 0.093
WD 71mm
OI 196mm
Depth of fie ld 0.43mm
Resolut ion 2.5μ
TV d istort ion 0.00％
Maximum Compat ib le CCD 1.1
Mount C

MGTL10VC

Magnificat ion 1.0x
F No. 5.4
Object s ide NA 0.093
WD 71mm
OI 200mm
Depth of fie ld 0.43mm
Resolut ion 2.5μ
TV d istort ion 0.00％
Maximum Compat ib le CCD 1.1
Mount C

MGTL04VMC

Magnificat ion 0.4x
F No. 5.0
Object s ide NA 0.04
WD 109mm
OI 280mm
Depth of fie ld 2.5mm
Resolut ion 4.9μ
TV d istort ion 0.00％
Maximum Compat ib le CCD 2/3
Mount C

Telecentric Lens for 5 Mega Pixel

Sui tab le for the inspect ion in u l t ra h igh accuracy

Bring out the best quality in 5 mega pixel (3.45 μ of 2/3 inch)

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

MGTL  Series

MGTL023H

Magnificat ion 0.23x
F No. 5.2
Object s ide NA 0.022
WD 109mm
OI 241mm
Depth of fie ld 7.9mm
Resolut ion 8.7μ
TV d istort ion 0.00％
Maximum Compat ib le CCD 2/3
Mount C

MGTL03VM

Magnificat ion 0.3x
F No. 5.0
Object s ide NA 0.03
WD 111mm
OI 263mm
Depth of fie ld 4.4mm
Resolut ion 6.6μ
TV d istort ion -0.04％
Maximum Compat ib le CCD 2/3
Mount C

MGTL0345VM

Magnificat ion 0.345x
F No. 4.9
Object s ide NA 0.035
WD 111mm
OI 267mm
Depth of fie ld 3.3mm
Resolut ion 5.5μ
TV d istort ion 0.00％
Maximum Compat ib le CCD 2/3
Mount C

MGTL04VM

Magnificat ion 0.4x
F No. 5.0
Object s ide NA 0.04
WD 109mm
OI 275mm
Depth of fie ld 2.5mm
Resolut ion 4.9μ
TV d istort ion 0.00％
Maximum Compat ib le CCD 2/3
Mount C
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* Ind icated spec ificat ions are des ign va lues .　 *Reso lut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm. 　
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion us ing 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  
* Depth of fie ld of MGTL014, 019, and 023 ind icate va lues at effect ive F No. 8

Mega Pixel Telecentric Lens

Sui tab le for Mega Pixe l Sensor

High resolution, compatible with mega pixel camera

Compact design, suitable for small device

MGTL05-1.1 is compatible with 1.1 inch sensor

Adjustable iris, possible to adjust depth of field 

TV distortion less than 0.05%

MGTL  Series

MGTL60C

Magnificat ion 6x Depth of fie ld 0.06mm
F No. 27.5 Reso lut ion 3.1μ
Object s ide NA 0.11 TV d istort ion 0.00％
WD 65mm Maximum Compat ib le CCD 2/3
OI 190mm Mount C

MGTL05SC

Magnificat ion 0.5x Depth of fie ld 2.79mm
F No. 8.73 Resolut ion 11.7μ
Object s ide NA 0.0286 TV d istort ion 0.00％
WD 71mm Maximum Compat ib le CCD 1/2
OI 173mm Mount C

MGTL05S

Magnificat ion 0.5x Depth of fie ld 2.79mm
F No. 8.73 Resolut ion 11.7μ
Object s ide NA 0.0286 TV d istort ion 0.00％
WD 71mm Maximum Compat ib le CCD 1/2
OI 173mm Mount C

MGTL05-1.1

Magnificat ion 0.5x Depth of fie ld 2mm
F No. 6.37 Resolut ion 8.6μ
Object s ide NA 0.039 TV d istort ion 0.00％
WD 108mm Maximum Compat ib le CCD 1.1
OI 286mm Mount C

MGTL04

Magnificat ion 0.4x Depth of fie ld 4.6mm
F No. 9.2 Reso lut ion 15.2μ
Object s ide NA 0.022 TV d istort ion 0.00％
WD 110mm Maximum Compat ib le CCD 2/3
OI 239mm Mount C

MGTL03

Magnificat ion 0.3x Depth of fie ld 6.2mm
F No. 7.0 Reso lut ion 16.0μ
Object s ide NA 0.021 TV d istort ion 0.05％
WD 110mm Maximum Compat ib le CCD 2/3
OI 233mm Mount C

MGTL023

Magnificat ion 0.23x Depth of fie ld 12mm
F No. 5.5 Reso lut ion 16.0μ
Object s ide NA 0.021 TV d istort ion 0.01％
WD 111mm Maximum Compat ib le CCD 2/3
OI 227mm Mount C

MGTL019

Magnificat ion 0.19x Depth of fie ld 17.7mm
F No. 4.0 Reso lut ion 14.0μ
Object s ide NA 0.024 TV d istort ion 0.01％
WD 108mm Maximum Compat ib le CCD 2/3
OI 236mm Mount C

MGTL014

Magnificat ion 0.14x Depth of fie ld 32.7mm
F No. 4.0 Reso lut ion 19.7μ
Object s ide NA 0.017 TV d istort ion 0.02％
WD 108mm Maximum Compat ib le CCD 1/2
OI 231mm Mount C

MGTL40C

Magnificat ion 4x Depth of fie ld 0.09mm
F No. 18.3 Reso lut ion 3.1μ
Object s ide NA 0.11 TV d istort ion 0.00％
WD 65mm Maximum Compat ib le CCD 2/3
OI 178mm Mount C
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10x Telecentric Lens

High reso lu t i on, poss ib l e to use i n l im i ted space

TL Series

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

Compact design with high resolution

TL100C-55

Magnificat ion 10x Depth of fie ld 0.023mm
F No. 29.7 Reso lut ion 2μ
Object s ide NA 0.17 TV d istort ion 0.02％
WD 55mm Maximum Compat ib le CCD 1/1.8
OI 237mm Mount C

* Ind icated spec ificat ions are des ign va lues .　＊Resolut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm. 
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion us ing 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  

Vari Focal Telecentric Lens

VTL Series

Telecenric lens at the whole range of magnification

Suitable for 5 Mega Pixel camera

Magnification of VTL0513 can be converted 
　 from 0.25x - 2.6x by using front converter

Reduce relative illumination

TV distortion less than 0.01%

VTL0513 is possible to use for 1.1 inch sensor 
　(Optical design is for 2/3 in catalogue.)

VTL0513

Magnificat ion 0.5× - 1.3× Depth of fie ld 1.68mm - 0.47mm
F No. 5.26 - 10 Resolut ion 4.2μ - 2.9μ
Object s ide NA 0.048 - 0.065 TV distortion 0.01％
WD 173mm - 97mm Maximum Compat ib le CCD 2/3
OI 271mm - 244mm Mount C

VTL0510

Magnificat ion 0.5× - 1.0× Depth of fie ld 1.20mm - 0.47mm
F No. 3.76 - 5.89 Resolut ion 7.4μ - 5μ
Object s ide NA 0.066 - 0.085 TV distortion 0.01％
WD 174mm - 114mm Maximum Compat ib le CCD 1/1.8
OI 281mm - 251mm Mount C

VTL0513＋ VTL05FC

Magnificat ion 0.25x - 1.0x
WD 323.2mm - 115.6mm
Appl icat ion For VTL0513

VTL0513＋ VTL20FC

Magnificat ion 1.4x - 2.6x
WD 56.2mm - 42.6mm
Appl icat ion For VTL0513

* Ind icated spec ificat ions are des ign va lues .　＊Resolut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm. 
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion us ing 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  

1.3x
1.3x

0.75x

0.5x

0.5x

Te lecentr ic lens at the whole range of magnificat ions (0.5x - 1.3x) 
Poss ib le to change magnificat ion range by us ing f ront conver ter
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* Ind icated spec ificat ions are des ign va lues .　＊Resolut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm. 
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion us ing 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  

FT20-65

Magnificat ion 2.0× Depth of fie ld 0.3mm
F No. 13.5 Reso lut ion 4.5μ
Object s ide NA 0.074 TV d istort ion 0.00％
WD 65mm Maximum Compat ib le CCD 2/3
OI 160mm Mount C

FT20C-65

Magnificat ion 2.0× Depth of fie ld 0.3mm
F No. 13.5 Reso lut ion 4.5μ
Object s ide NA 0.074 TV d istort ion 0.00％
WD 65mm Maximum Compat ib le CCD 2/3
OI 160mm Mount C

FT15-65

Magnificat ion 1.5× Depth of fie ld 0.4mm
F No. 11.9 Reso lut ion 5.3μ
Object s ide NA 0.063 TV d istort ion 0.01%
WD 65mm Maximum Compat ib le CCD 2/3
OI 155mm Mount C

FT15C-65

Magnificat ion 1.5× Depth of fie ld 0.4mm
F No. 11.9 Reso lut ion 5.3μ
Object s ide NA 0.063 TV d istort ion 0.30％
WD 65mm Maximum Compat ib le CCD 2/3
OI 155mm Mount C

FT10-65

Magnificat ion 1.0× Depth of fie ld 0.9mm
F No. 11.1 Reso lut ion 7.5μ
Object s ide NA 0.045 TV d istort ion 0.00%
WD 65mm Maximum Compat ib le CCD 2/3
OI 155mm Mount C

FT10C-65

Magnificat ion 1.0× Depth of fie ld 0.9mm
F No. 11.1 Reso lut ion 7.5μ
Object s ide NA 0.045 TV d istort ion 0.00%
WD 65mm Maximum Compat ib le CCD 2/3
OI 155mm Mount C

FT08-65

Magnificat ion 0.8× Depth of fie ld 1.3mm
F No. 10 Resolut ion 8.4μ
Object s ide NA 0.04 TV d istort ion 0.00%
WD 66mm Maximum Compat ib le CCD 2/3
OI 152mm Mount C

FT08C-65

Magnificat ion 0.8× Depth of fie ld 1.3mm
F No. 10 Resolut ion 8.4μ
Object s ide NA 0.04 TV d istort ion 0.00%
WD 66mm Maximum Compat ib le CCD 2/3
OI 152mm Mount C

WD65 High NA   Mega Pixel Telecentric Lens

FT Series

Des ign fo r Mega P i xe l　 Compac t and h igh du rab i l i t y

Mega pixel telecentric lens for 2/3 sensor

Suitable for 2 mega - 5 mega pixel camera

High contrast with co-axial illumination

TV distortion less than 0.01%

FT05-65

Magnificat ion 0.5× Depth of fie ld 3.1mm
F No. 9.6 Reso lut ion 12.9μ
Object s ide NA 0.026 TV d istort ion 0.00%
WD 65mm Maximum Compat ib le CCD 2/3
OI 170mm Mount C

FT05C-65

Magnificat ion 0.5× Depth of fie ld 3.1mm
F No. 9.6 Reso lut ion 12.9μ
Object s ide NA 0.026 TV d istort ion 0.00%
WD 65mm Maximum Compat ib le CCD 2/3
OI 170mm Mount C
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* Ind icated spec ificat ions are des ign va lues .　＊Resolut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm. 
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion us ing 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  

FT20-110

Magnificat ion 2.0× Depth of fie ld 0.3mm
F No. 13.5 Reso lut ion 4.5μ
Object s ide NA 0.074 TV d istort ion 0.00%
WD 110mm Maximum Compat ib le CCD 2/3
OI 250mm Mount C

FT20C-110

Magnificat ion 2.0× Depth of fie ld 0.3mm
F No. 13.5 Reso lut ion 4.5μ
Object s ide NA 0.074 TV d istort ion 0.00%
WD 110mm Maximum Compat ib le CCD 2/3
OI 250mm Mount C

FT15-110

Magnificat ion 1.5× Depth of fie ld 0.4mm
F No. 11.9 Reso lut ion 5.3μ
Object s ide NA 0.063 TV d istort ion 0.00%
WD 110mm Maximum Compat ib le CCD 2/3
OI 249mm Mount C

FT15C-110

Magnificat ion 1.5× Depth of fie ld 0.4mm
F No. 11.9 Reso lut ion 5.3μ
Object s ide NA 0.063 TV d istort ion 0.00%
WD 110mm Maximum Compat ib le CCD 2/3
OI 249mm Mount C

FT10-110

Magnificat ion 1.0× Depth of fie ld 0.9mm
F No. 11.1 Reso lut ion 7.5μ
Object s ide NA 0.045 TV d istort ion 0.00%
WD 110mm Maximum Compat ib le CCD 2/3
OI 248mm Mount C

FT10C-110

Magnificat ion 1.0× Depth of fie ld 0.9mm
F No. 11.1 Reso lut ion 7.5μ
Object s ide NA 0.045 TV d istort ion 0.00%
WD 110mm Maximum Compat ib le CCD 2/3
OI 248mm Mount C

FT08-110

Magnificat ion 0.8× Depth of fie ld 1.4mm
F No. 11.1 Reso lut ion 9.3μ
Object s ide NA 0.036 TV d istort ion 0.01%
WD 110mm Maximum Compat ib le CCD 2/3
OI 236mm Mount C

FT08C-110

Magnificat ion 0.8× Depth of fie ld 1.4mm
F No. 11.1 Reso lut ion 9.3μ
Object s ide NA 0.036 TV d istort ion 0.01%
WD 110mm Maximum Compat ib le CCD 2/3
OI 236mm Mount C

FT Series

FT05-110

Magnificat ion 0.5× Depth of fie ld 3.1mm
F No. 9.6 Reso lut ion 12.9μ
Object s ide NA 0.026 TV d istort ion 0.00%
WD 110mm Maximum Compat ib le CCD 2/3
OI 255mm Mount C

FT05C-110

Magnificat ion 0.5× Depth of fie ld 3.1mm
F No. 9.6 Reso lut ion 12.9μ
Object s ide NA 0.026 TV d istort ion 0.00%
WD 110mm Maximum Compat ib le CCD 2/3
OI 255mm Mount C

WD110 High NA  Mega Pixel Telecentric Lens

Des ign fo r Mega P i xe l　 Compac t and h igh du rab i l i t y

Mega pixel telecentric lens for 2/3 sensor

Suitable for 2 mega - 5 mega pixel camera

High contrast with co-axial illumination

TV distortion less than 0.01%
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* Ind icated spec ificat ions are des ign va lues .　* Reso lut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm. 
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion us ing 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  

TL60-40

Magnificat ion 6x Depth of fie ld 0.09mm
F No. 41.6 Reso lut ion 4.7μ
Object s ide NA 0.072 TV d istort ion -0.10％
WD 40mm Maximum Compat ib le CCD 1/2
OI 118mm Mount C

TL60C-40

Magnificat ion 6x Depth of fie ld 0.09mm
F No. 41.6 Reso lut ion 4.7μ
Object s ide NA 0.072 TV d istort ion -0.10％
WD 40mm Maximum Compat ib le CCD 1/2
OI 118mm Mount C

TL20C-40

Magnificat ion 2x Depth of fie ld 0.28mm
F No. 14.1 Reso lut ion 4.7μ
Object s ide NA 0.071 TV d istort ion 0.13％
WD 40mm Maximum Compat ib le CCD 1/2
OI 98mm Mount C

TL80-40

Magnificat ion 8x Depth of fie ld 0.07mm
F No. 54.8 Reso lut ion 4.6μ
Object s ide NA 0.073 TV d istort ion  0.11％
WD 40mm Maximum Compat ib le CCD 1/2
OI 130mm Mount C

TL80C-40

Magnificat ion 8x Depth of fie ld 0.07mm
F No. 54.8 Reso lut ion 4.6μ
Object s ide NA 0.073 TV d istort ion 0.11％
WD 40mm Maximum Compat ib le CCD 1/2
OI 130mm Mount C

TL40C-40

Magnificat ion 4x Depth of fie ld 0.14mm
F No. 28.2 Reso lut ion 4.7μ
Object s ide NA 0.071 TV d istort ion -0.19％
WD 40mm Maximum Compat ib le CCD 1/2
OI 106mm Mount C

WD40 Built-in type Telecentric Lens Series

TL Series

TL20-40

Magnificat ion 2x Depth of fie ld 0.28mm
F No. 14.1 Reso lut ion 4.7μ
Object s ide NA 0.071 TV d istort ion 0.13％
WD 40mm Maximum Compat ib le CCD 1/2
OI 98mm Mount C

TL40-40

Magnificat ion 4x Depth of fie ld 0.14mm
F No. 28.2 Reso lut ion 4.7μ
Object s ide NA 0.071 TV d istort ion -0.19％
WD 40mm Maximum Compat ib le CCD 1/2
OI 106mm Mount C

φ16mm telecentric lens

Suitable for bonding, chip mounter, etc..

Shor t WD: WD40mm   Su i tab le fo r sma l l dev i ce and l im i ted space
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TL30C-65

Magnificat ion 3x
F No. 19.9
Object s ide NA 0.075
WD 65mm
OI 149mm
Depth of fie ld 0.18mm
Resolut ion 4.47μ
TV d istort ion 0.15％
Maximum Compat ib le CCD 2/3
Mount C

TL08C-65R

Magnificat ion 0.8x
F No. 14.8
Object s ide NA 0.027
WD 65mm
OI 166mm
Depth of fie ld 1.85mm
Resolut ion 12.3μ
TV d istort ion 0.00％
Maximum Compat ib le CCD 1/1.8
Mount C

TL30-65

Magnificat ion 3x
F No. 19.9
Object s ide NA 0.075
WD 65mm
OI 149mm
Depth of fie ld 0.18mm
Resolut ion 4.47μ
TV d istort ion 0.15％
Maximum Compat ib le CCD 2/3
Mount C

TL40C-65

Magnificat ion 4x
F No. 26.0
Object s ide NA 0.077
WD 65mm
OI 150mm
Depth of fie ld 0.13mm
Resolut ion 4.36μ
TV d istort ion 0.30％
Maximum Compat ib le CCD 2/3
Mount C

TL10C-65R

Magnificat ion 1x
F No. 18.5
Object s ide NA 0.027
WD 65mm
OI 166mm
Depth of fie ld 1.48mm
Resolut ion 12.4μ
TV d istort ion 0.00％
Maximum Compat ib le CCD 1/1.8
Mount C

TL40-65

Magnificat ion 4x
F No. 26.0
Object s ide NA 0.077
WD 65mm
OI 150mm
Depth of fie ld 0.13mm
Resolut ion 4.36μ
TV d istort ion 0.30％
Maximum Compat ib le CCD 2/3
Mount C

TL60C-65

Magnificat ion 6x
F No. 39.0
Object s ide NA 0.077
WD 65mm
OI 163mm
Depth of fie ld 0.09mm
Resolut ion 4.36μ
TV d istort ion 0.33％
Maximum Compat ib le CCD 2/3
Mount C

TL15C-65R

WD=
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Magnificat ion 1.5x
F No. 16.0
Object s ide NA 0.047
WD 65mm
OI 150mm
Depth of fie ld 0.57mm
Resolut ion 7.22μ
TV d istort ion 0.00％
Maximum Compat ib le CCD 1/1.8
Mount C

TL60-65

Magnificat ion 6x
F No. 39.0
Object s ide NA 0.077
WD 65mm
OI 163mm
Depth of fie ld 0.09mm
Resolut ion 4.36μ
TV d istort ion 0.33％
Maximum Compat ib le CCD 2/3
Mount C

TL80C-65

Magnificat ion 8x
F No. 52.0　
Object s ide NA 0.077
WD 65mm
OI 180mm
Depth of fie ld 0.07mm
Resolut ion 4.36μ
TV d istort ion 0.20％
Maximum Compat ib le CCD 2/3
Mount C

TL20C-65R

Magnificat ion 2x
F No. 16.7
Object s ide NA 0.06
WD 65mm
OI 152mm
Depth of fie ld 0.33mm
Resolut ion 5.6μ
TV d istort ion -0.01％
Maximum Compat ib le CCD 1/2
Mount C

TL80-65

Magnificat ion 8x
F No. 52.0
Object s ide NA 0.077
WD 65mm
OI 180mm
Depth of fie ld 0.07mm
Resolut ion 4.36μ
TV d istort ion 0.20％
Maximum Compat ib le CCD 2/3
Mount C

TL08-65R

Magnificat ion 0.8x
F No. 14.8
Object s ide NA 0.027
WD 65mm
OI 166mm
Depth of fie ld 1.85mm
Resolut ion 12.3μ
TV d istort ion 0.00％
Maximum Compat ib le CCD 1/1.8
Mount C

TL10-65R

Magnificat ion 1x
F No. 18.5
Object s ide NA 0.027
WD 65mm
OI 166mm
Depth of fie ld 1.48mm
Resolut ion 12.4μ
TV d istort ion 0.00％
Maximum Compat ib le CCD 1/1.8
Mount C

TL15-65R

Magnificat ion 1.5x
F No. 16.0
Object s ide NA 0.047
WD 65mm
OI 150mm
Depth of fie ld 0.57mm
Resolut ion 7.22μ
TV d istort ion 0.00％
Maximum Compat ib le CCD 1/1.8
Mount C

TL20-65R

Magnificat ion 2x
F No. 16.7
Object s ide NA 0.06
WD 65mm
OI 152mm
Depth of fie ld 0.33mm
Resolut ion 5.6μ
TV d istort ion -0.01％
Maximum Compat ib le CCD 1/2
Mount C

WD65 Built-in type Telecentric Lens Series

Middle WD: WD65mm   Shor t OI and High NA

TL Series

φ16mm telecentric lens

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

* Ind icated spec ificat ions are des ign va lues .　* Reso lut ion is ca lcu lated based on MTF.  
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion us ing 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  
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* Ind icated spec ificat ions are des ign va lues .　＊Resolut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm. 
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion us ing 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  

TL60C-110R

Magnificat ion 6× Depth of fie ld 0.15mm
F No. 66.7 Reso lut ion 7.5μ
Object s ide NA 0.045 TV d istort ion 0.00%
WD 110mm Maximum Compat ib le CCD 1/1.8
OI 232mm Mount C

TL80C-110R

Magnificat ion 8× Depth of fie ld 0.11mm
F No. 88.9 Reso lut ion 7.5μ
Object s ide NA 0.045 TV d istort ion 0.00%
WD 110mm Maximum Compat ib le CCD 1/1.8
OI 255mm Mount C

TL30C-110

Magnificat ion 3× Depth of fie ld 0. 27mm
F No. 30.4 Reso lut ion 6.8μ
Object s ide NA 0.049 TV d istort ion 0.06%
WD 110mm Maximum Compat ib le CCD 2/3
OI 218mm Mount C

TL40C-110R

Magnificat ion 4× Depth of fie ld 0. 22mm
F No. 44.4 Reso lut ion 7.5μ
Object s ide NA 0.045 TV d istort ion 0.00%
WD 110mm Maximum Compat ib le CCD 1/1.8
OI 210mm Mount C

TL10C-110R

Magnificat ion 1× Depth of fie ld 1.67mm
F No. 20.9 Reso lut ion 14μ
Object s ide NA 0.024 TV d istort ion 0.00%
WD 110mm Maximum Compat ib le CCD 1/1.8
OI 240mm Mount C

TL20C-110R

Magnificat ion 2× Depth of fie ld 0.67mm
F No. 33.45 Resolut ion 11.2μ
Object s ide NA 0.03 TV d istort ion -0.03%
WD 110mm Maximum Compat ib le CCD 1/2
OI 218mm Mount C

TL20-110R

Magnificat ion 2× Depth of fie ld 0.67mm
F No. 33.45 Resolut ion 11.2μ
Object s ide NA 0.03 TV d istort ion -0.03%
WD 110mm Maximum Compat ib le CCD 1/2
OI 218mm Mount C

TL08C-110R

Magnificat ion 0.8× Depth of fie ld 2.09mm
F No. 16.7 Reso lut ion 14.0μ
Object s ide NA 0.024 TV d istort ion 0.00%
WD 111mm Maximum Compat ib le CCD 1/1.8
OI 240mm Mount C

WD110 Built-in type Telecentric Lens Series　

TL Series

φ16mm telecentric lens

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

TL08-110R

Magnificat ion 0.8× Depth of fie ld 2.09mm
F No. 16.7 Reso lut ion 14.0μ
Object s ide NA 0.024 TV d istort ion 0.00%
WD 111mm Maximum Compat ib le CCD 1/1.8
OI 240mm Mount C

TL10-110R

Magnificat ion 1× Depth of fie ld 1.67mm
F No. 20.9 Reso lut ion 14μ
Object s ide NA 0.024 TV d istort ion 0.00%
WD 110mm Maximum Compat ib le CCD 1/1.8
OI 240mm Mount C

Long WD: 110mm   Compact and su i tab le for customized opt ica l systems
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WD240  High Magnification Telecentric Lens for Long WD

Sui tab le for vacuum chamber, work ing env i ronment in h igh temperature, etc.., requi red for long WD

TL Series

Suitable for alignment, inspection, and other various applications

4, 6, 8, and 10x are available

All models are designed for co-axial illumination

* Ind icated spec ificat ions are des ign va lues .　＊Resolut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm. 
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion us ing 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  

TL80C-240

Magnificat ion 8x Depth of fie ld 0.07mm
F No. 57.1 Reso lut ion 4.8μ
Object s ide NA 0.07 TV d istort ion 0.03%
WD 239mm Maximum Compat ib le CCD 2/3
OI 476.7mm Mount C

TL100C-240

Magnificat ion 10x Depth of fie ld 0.06mm
F No. 71.4 Reso lut ion 4.8μ
Object s ide NA 0.07 TV d istort ion 0.32%
WD 239mm Maximum Compat ib le CCD 2/3
OI 479.8　mm Mount C

TL40C-240

Magnificat ion 4x Depth of fie ld 0.14mm
F No. 28.6 Reso lut ion 4.8μ
Object s ide NA 0.07 TV d istort ion 0.22%
WD 239mm Maximum Compat ib le CCD 2/3
OI 450.0mm Mount C

TL60C-240

Magnificat ion 6x Depth of fie ld 0.1mm
F No. 42.9 Reso lut ion 4.8μ
Object s ide NA 0.07 TV d istort ion 0.0%
WD 239mm Maximum Compat ib le CCD 2/3
OI 470.6mm Mount C

* Ind icated spec ificat ions are des ign va lues .　＊Resolut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm. 
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion us ing 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  

WD220 Built-in type Telecentric Lens Series

Long WD: 220mm  High reso lut ion and compact des ign

TL Series

Due to the compl icat ion of  product ion process , 
requ i rement  of  long work ing d is tance has been 
increasing.
In general, if long working distance, the size of a lens 
becomes large to maintain lens's NA.
TL-220 is designed for high resolution and compact 
design with long WD.

Suitable for various applications, alignment, inspection, 
　 measurement, etc..

Adjustable iris for 0.5x and 0.7x

High resolution with long WD

TL10C-220

Magnificat ion 1x Depth of fie ld 1.07mm
F No. 13.35 Resolut ion 9.0μ
Object s ide NA 0.037 TV d istort ion 0.00％
WD 222mm Maximum Compat ib le CCD 1/1.8
OI 384mm Mount C

TL20C-220

Magnificat ion 2x Depth of fie ld 0.53mm
F No. 26.42 Resolut ion 8.8μ
Object s ide NA 0.038 TV d istort ion 0.04％
WD 222mm Maximum Compat ib le CCD 1/1.8
OI 400mm Mount C

TL05C-220

Magnificat ion 0.5x Depth of fie ld 2.17mm
F No. 6.79 Resolut ion 9.1μ
Object s ide NA 0.037 TV d istort ion 0.02％
WD 222mm Maximum Compat ib le CCD 1/1.8
OI 357mm Mount C

TL07C-220

Magnificat ion 0.7x Depth of fie ld 1.55mm
F No. 9.50 Resolut ion 9.1μ
Object s ide NA 0.037 TV d istort ion 0.02％
WD 222mm Maximum Compat ib le CCD 1/1.8
OI 367mm Mount C
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Telecentric Lens for Image Processing

Standard Lens Telecentric lens

Smaller size
The number of lenses is fewer.  
Object size changes as the object goes up and down.

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

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  

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 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 
such as wafer, glass, and metal. 

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.

Non-telecentric lens

Object side telecentric lens

Double side telecentric lens

Image side telecentric lens

* Ind icated spec ificat ions are des ign va lues .　＊Resolut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm. 
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion us ing 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  

WD300mm Telecentric Lens for Super Long WD 

Sui tab le for appl icat ions requi red for super long WD

TL Series

TL10C-310

Magnificat ion 1.0x Depth of fie ld 1.2mm
F No. 15.5 Reso lut ion 10.5μ
Object s ide NA 0.032 TV d istort ion 0.00％
WD 311mm Maximum Compat ib le CCD 2/3
OI 505mm Mount C

TL07C-340

Magnificat ion 0.7x Depth of fie ld 1.9mm
F No. 11.6 Reso lut ion 7.8μ
Object s ide NA 0.043 TV d istort ion 0.00％
WD 341mm Maximum Compat ib le CCD 1/1.8
OI 506mm Mount C

Super long WD, over 300mm

TL10C-310 is compatible with 2/3 inch camera

TV distortion is less than 0.00%

The most su i tab le opt ica l system for measurement in h igh accuracy
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HMZ0745 (Manual Zoom/Straight type)

HMZ0745C-SM (Motorized Zoom/Co-axial type)

Lens

Model HMZ0745 / HMZ0745C / HMZ0745C-SM
Magnificat ion 0.7× - 4.5× Depth of fie ld 2mm - 0.08mm
WD 92mm T V d is to r t i on 0.05% - 0.08%
Resolut ion 11.5μ - 2.87μ Maximum Compat ib le CCD 1/1.8
Object s ide NA 0.03 - 0.12

Front Converter

Model Magnification WD with
converter

HMZ-FC03 0.3× 332mm
HMZ-FC04 0.4× 238mm
HMZ-FC05 0.5× 185mm
HMZ-FC067 0.67× 121mm
HMZ-FC20 2.0× 40mm

Rear Converter

Model Magnificat ion
HMZ-RC20 2.0×

HMZ0745C (Manual Zoom/Co-axial type)

（Wiring Diagram）HMZ0745C-SM
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Compatible with 1/1.8 CCD of mega pixel camera

High resolution and compact design

High contrast and low distortion

Improve uniformity of brightness for co-axial illumination 

Magnification and working distance can be converted to 
　 0.21x - 18x, WD40 - 332mm by using converters

High Resolution Macro Zoom Lens

High reso lut ion and compact des ign

HMZ Series

* Ind icated spec ificat ions are des ign va lues .
* Reso lut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm. 
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion 
　using 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  
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8.0x Compact Macro Zoom Lens

F1.0, 6.0x Zoom Lens

Sui tab le for h igh speed appl icat ions

Long WD, 189mm

Focus function is available

φ29mm, suitable for small and limited spaces

WD500mm - ∞
　*Macro photography: Possible to use at WD10mm by pulling a macro lever

Large aperture, suitable for high speed camera 

CMZ0540

Magnificat ion 0.5x - 4.0x Depth of fie ld 3.52mm - 0.19mm
WD 189.2mm TV distortion 0.04％
Resolut ion 14.6 - 6.45μ Maximum Compat ib le CCD 1/3
Object s ide NA 0.023 - 0.052

PH6 x 8Macro

Model Focal length 
(Zoom Rat io)

8 - 48mm
（6.0x）

Magnificat ion 
at WD500mm 0.017 - 0.1

∞F No. 1.0 Filter Pitch M46 P=75
WD 500mm - ∞ Maximum Compat ib le CCD 1/2

* Ind icated spec ificat ions are des ign va lues .　
* Resolut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm. 
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV 
reso lut ion us ing 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  

* Ind icated spec ificat ions are des ign va lues .　

Low Magnification Zoom Lens with Co-axial Illumination

Sui tab le for var ious appl icat ions, inspect ion of wafer, IC ch ip, etc...

10x Zoom (0.2x - 2.0x)

Compact design of 10x zoom ratio

Reduce relative illumination

High resolution at the whole magnification

Motorized zoom type is available

Long WD, 227mm

TLZ Series

Bui l t- in co-ax ia l i l luminat ion Compact and wide zoom rat io, su i tab le for inspect ion of var ious objects

TLZ0220C (Manual Zoom)

Magnificat ion 0.2x-2.0x Depth of fie ld 13.1mm - 0.45mm
WD 227mm TV distortion -0.16% - 0.16%
Resolut ion 22.4μ - 7.6μ Maximum

Compat ib le CCD 1/1.8Object s ide NA 0.015 - 0.044mm

TLZ0220C-SM (Motorized Zoom)

Magnificat ion 0.2x - 2.0x Depth of fie ld 13.1mm - 0.45mm
WD 227mm TV distortion -0.16% - 0.16%
Resolut ion 22.4μ - 7.6μ Maximum

Compat ib le CCD 1/1.8
Object s ide NA 0.015 - 0.044mm

（Wiring Diagram）TLZ0220C-SM

* Ind icated spec ificat ions are des ign va lues .　* Reso lut ion ind icates a theoret ica l reso lut ion at a wave length of 550nm. 
* Depth of fie ld is ca lcu lated assuming a hor izonta l 320 TV reso lut ion 　using 1/2 CCD camera (permiss ib le c i rc le of confus ion 40μ) .  
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LSTL20H-TFL Ⅱ (Telecentric type)

WD 109ｍｍ TV distort ion 0.00%
Depth of fie ld 0.12mm Maximum Compat ib le CCD φ44mm
F No. 8.7 Mount TFL-Ⅱ
Resolut ion 2.9μ

LSTL15H-TFL Ⅱ (Telecentric type)

WD 109ｍｍ TV distort ion 0.00%
Depth of fie ld 0.17mm Maximum Compat ib le CCD φ44mm
F No. 7.8 Mount TFL-Ⅱ
Resolut ion 3.5μ

LS15-TFL Ⅱ (for macro)

WD 102ｍｍ TV distort ion 0.06%
Depth of fie ld 0.17mm Maximum Compat ib le CCD φ36mm
F No. 9.9 Mount TFL-Ⅱ
Resolut ion 7μ

LSTL10H-TFL Ⅱ (Telecentric type)

WD 113ｍｍ TV distort ion 0.00%
Depth of fie ld 0.31mm Maximum Compat ib le CCD φ44mm
F No. 6.4 Mount TFL-Ⅱ
Resolut ion 2.9μ

LS07-TFL Ⅱ (for macro)

WD 151ｍｍ TV distort ion -0.02%
Depth of fie ld 0.54mm Maximum Compat ib le CCD φ36mm
F No. 6 Mount TFL-Ⅱ
Resolut ion 10μ

LS10-TFL Ⅱ (for macro)

WD 123ｍｍ TV distort ion 0.00%
Depth of fie ld 0.31mm Maximum Compat ib le CCD φ36mm
F No. 7.5 Mount TFL-Ⅱ
Resolut ion 8μ

LSF5028-TFL Ⅱ (for wide field of view)

Foca l length 50ｍｍ TV distort ion -0.07%
∞F No. 2.8 Maximum Compat ib le CCD φ44mm
Range of WD 190mm～∞ Mount TFL-Ⅱ
Maximum Magnification 0.3×

LS05-TFL Ⅱ (for macro)

WD 188ｍｍ TV distort ion -0.02%
Depth of fie ld 0.94mm Maximum Compat ib le CCD φ36mm
F No. 5.1 Mount TFL-Ⅱ
Resolut ion 11μ

Improve accuracy and durability, more stable than F mount

Suitable for 12 Mega camera 

「LSF series」 is designed for high resolution and low distortion at the whole range of 
　 WD, from macro to infinity

「LS series」 and 「LSTL series」 are suitable for macro imaging  

Area Scan Lens for TFLⅡMount

Design for TFLⅡ mount, improve accuracy of inspect ion

TFLⅡ Series

LSF2528-TFL Ⅱ (for wide field of view)

Foca l length 25ｍｍ TV distort ion -0.11%
∞F No. 2.8 Maximum Compat ib le CCD φ44mm
Range of WD 140mm～∞ Mount TFL-Ⅱ
Maximum Magnification 0.15×

LSF3528-TFL Ⅱ (for wide field of view)

Foca l length 35ｍｍ TV distort ion -0.20%
∞F No. 2.8 Maximum Compat ib le CCD φ44mm
Range of WD 230mm～∞ Mount TFL-Ⅱ
Maximum Magnification 0.15×

* TV d istort ion ind icates the va lue for 33mm sensor.* TV d istort ion ind icates the va lue for 33mm sensor.
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HF0528J

Foca l length 5mm TV distort ion 0.29%
∞F No. 2.8 F i l ter p i tch M55 P=0.75
MOD 50mm Maximum Compat ib le CCD 2/3
Maximum Magnification 0.076x

HF5018V

Foca l length 50mm TV distort ion -0.01%
∞F No. 1.8 F i l ter p i tch M49 P=0.75
MOD 192mm Maximum Compat ib le CCD 1.2
Maximum Magnification 0.3x

HF1214J

Foca l length 12mm TV distort ion -0.31%
∞F No. 1.4 F i l ter p i tch M37.5 P=0.5
MOD 100mm Maximum Compat ib le CCD 2/3
Maximum Magnification 0.1x

HF2514V

Foca l length 25mm TV distort ion -0.09%
∞F No. 1.4 F i l ter p i tch M52 P=0.75
MOD 80mm Maximum Compat ib le CCD 1.1
Maximum Magnification 0.3x

HF0818J

Foca l length 8mm TV distort ion 0.31%
∞F No. 1.8 F i l ter p i tch M40.5 P=0.75
MOD 100mm Maximum Compat ib le CCD 2/3
Maximum Magnification 0.078x

HF7518V

116.5 17.526
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1-32 UNF
C Mount

Foca l length 75mm TV distort ion 0.00%
∞F No. 1.8 F i l ter p i tch M55 P=0.75
MOD 290mm Maximum Compat ib le CCD 1.2
Maximum Magnification 0.3x

HF1618V

Foca l length 16mm TV distort ion -0.28%
∞F No. 1.8 F i l ter p i tch M49 P=0.75
MOD 33mm Maximum Compat ib le CCD 1.1
Maximum Magnification 0.3x

HF3514V

Foca l length 35mm TV distort ion -0.027%
∞F No. 1.4 F i l ter p i tch M46 P=0.75
MOD 110mm Maximum Compat ib le CCD 1.1
Maximum Magnification 0.3x

High Resolution Machine Vision Lens for 5 Mega Pixel

Sui tab le for inspect ion and a l ignment , requi red for h igh accuracy

Bring out the best quality in 5 mega pixel CCD

Focal length, longer than f16mm is compatible with 1.1 CCD

Excellent performance at macro imaging, compared with conventional CCTV lenses

Stable performance at different working distance by floating design

Large aperture

High durability, suitable for machine vision applications  

Design for mount slip mechanism, easy to adjust the lens rotation

(When slip is stopped, please do not tighten anymore. Lens mount is damaged. )  

HF Series

Comparison of resolution

5 Mega Pixel Lens Mega Pixel Lens

* Ind icated spec ificat ions are des ign va lues . *TV d istor i t ion ind icates a va lue for the min imum work ing d istance wi th 2/3 CCD.
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HS3514J

Foca l length 35mm Angle of view（V×H） 14°×11°
∞F No. 1.4 F i l ter p i tch M30.5 P=0.5
Range of WD 300mm - ∞ Maximum Compat ib le CCD 2/3
TV d istort ion -0.06%

HS1614J

1.3

Foca l length 16mm Angle of view（V×H） 30°×23°
∞F No. 1.4 F i l ter p i tch M30.5 P=0.5
Range of WD 200mm - ∞ Maximum Compat ib le CCD 2/3
TV d istort ion -0.14%

HS2514J

Foca l length 25mm Angle of view（V×H） 19°×15°
∞F No. 1.4 F i l ter p i tch M30.5 P=0.5
Range of WD 300mm - ∞ Maximum Compat ib le CCD 2/3
TV d istort ion -0.12%

HS5018J

Foca l length 50mm Angle of view（V×H） 10°×7.7°
∞F No. 1.8 F i l ter p i tch M30.5 P=0.5
Range of WD 500mm - ∞ Maximum Compat ib le CCD 2/3
TV d istort ion 0.07%

2 Mega Pixel CCTV Lens

High reso lut ion and large aper ture, F No. 1.4   Su i tab le for var ious appl icat ions

Excellent brightness, F No. 1.4, suitable for 　
　 high speed application

Design for 2 mega pixel (1/1.8 and 2/3 sensor)

Stable performance from macro to infinity ( ∞ )

Design for high durability

HS Series

HS0814J

Foca l length 8mm Angle of view（V×H） 56°×44°
∞F No. 1.4 F i l ter p i tch M34 P=0.5
Range of WD 100mm - ∞ Maximum Compat ib le CCD 2/3
TV d istort ion 0.83%

HS1214J

Foca l length 12mm Angle of view（V×H） 39°×30°
∞F No. 1.4 F i l ter p i tch M30.5 P=0.5
Range of WD 150mm - ∞ Maximum Compat ib le CCD 2/3
TV d istort ion -0.12%

* Ind icated spec ificat ions are des ign va lues .   * TV d istort ion ind icates a va lue for min imum work ing d istance .
* Angle of v iew ind icates a va lue when the max imum compat ib le CCD is used.

* Ind icated spec ificat ions are des ign va lues .   * TV d istort ion ind icates the va lue for min imum work ing d istance .
* Va lue of w ide angle is for max imum compat ib le CCD.
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FV1022
　

Focal length 10mm Angle of view（V×H） 26.31°×34.61°
∞ F No. 2.2 F i l ter p i tch M27 P=0.5
Range of WD 0.1m - ∞ Maximum Compat ib le CCD 1/2
TV d istort ion -0.08%

FV5025

Foca l length 50mm Angle of view（V×H） 7.82°×10.38°
∞ F No. 2.5 F i l ter p i tch M27 P=0.5
Range of WD 0.4m - 1m Maximum Compat ib le CCD 2/3
TV d istort ion 0.03%

FV2020

Foca l length 20mm Angle of view（V×H） 18.2°×24.11°
∞ F No. 2.0 F i l ter p i tch M27 P=0.5
Range of WD 0.1m - 1m Maximum Compat ib le CCD 2/3
TV d istort ion -0.10%

FV3020

Foca l length 30mm Angle of view（V×H） 12.55°×16.69°
∞ F No. 2.0 F i l ter p i tch M27 P=0.5
Range of WD 0.2m - 1m Maximum Compat ib le CCD 2/3
TV d istort ion -0.02%

FV1520

Foca l length 15mm Angle of view（V×H） 24.11°×31.79°
∞ F No. 2.0 F i l ter p i tch M27 P=0.5
Range of WD 0.1m - ∞ Maximum Compat ib le CCD 2/3
TV d istort ion -0.09%

FV7538

Foca l length 75mm Angle of view（V×H） 5.11°×6.81°
∞ F No. 3.8 F i l ter p i tch M27 P=0.5
Range of WD 0.4m - 1m Maximum Compat ib le CCD 2/3
TV d istort ion -0.01%

FV2520

Foca l length 25mm Angle of view（V×H） 14.75°×19.58°
∞ F No. 2.0 F i l ter p i tch M27 P=0.5
Range of WD 0.15m - 1m Maximum Compat ib le CCD 2/3
TV d istort ion -0.01%

FV3519

Foca l length 35mm Angle of view（V×H） 10.77°×14.32°
∞ F No. 1.9 F i l ter p i tch M27 P=0.5
Range of WD 0.3m - 1m Maximum Compat ib le CCD 2/3
TV d istort ion -0.03%

* Ind icated spec ificat ions are des ign va lues .　　* Angle of v iew ind icates a va lue when the max imum compat ib le CCD is used.　
* TV d istort ion ind icates a va lue for the min imum work ing d istance . 

Mega Pixel Low Distortion CCTV Lens

Design for low d istor t ion and mega p ixe l

High resolution, suitable for mega pixel camera

Design for machine vision application, 
　 excellent performance at short WD, less than 500mm

Reduce color aberration, compared with 
　 conventional CCTV lens

TV distortion less than 0.1% (except for f4mm)

Possible to use for macro imaging without 
　 extension ring

FV Series

FV0420

Foca l length 4mm Angle of view（V×H） 59.96°×75.14°
∞ F No. 2.0 F i l ter p i tch M27 P=0.5
Range of WD 0.1m - ∞ Maximum Compat ib le CCD 1/2
TV d istort ion 0.91%

FV0622

Foca l length 6.5mm Angle of view（V×H） 40.47°×52.35°
∞ F No. 2.2 F i l ter p i tch M30.5 P=0.5
Range of WD 0.1m - ∞ Maximum Compat ib le CCD 1/2
TV d istort ion -0.01%

* Ind icated spec ificat ions are des ign va lues .　　* Angle of  v iew ind icates a va lue when the max imum compat ib le CCD is used. 　
* TV d istort ion ind icates a va lue for the min imum work ing d istance . 

FV low distortion lens Conventional CCTV lens

FV0420　　0.9%　
　Conventional f4mm lens     Approx. 18%

Comparison of Distortion
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MV10035

Foca l length 100mm Angle of view（V×H） 3.8°×5.1°
∞F No. 3.5 F i l ter p i tch M30.5 P=0.5
MOD 1m Maximum Compat ib le CCD 2/3

MV1214

Foca l length 12mm Angle of view（V×H） 21.9°×29°
∞F No. 1.4 F i l ter p i tch M27 P=0.5
MOD 0.3m Maximum Compat ib le CCD 1/2

MV2514

Foca l length 25mm Angle of view（V×H） 21.6°×28.5°
∞F No. 1.4 F i l ter p i tch M27 P=0.5
MOD 0.5m Maximum Compat ib le CCD 2/3

MV5018

Foca l length 50mm Angle of view（V×H） 7.9°×10.5°
∞F No. 1.8 F i l ter p i tch M30.5 P=0.5
MOD 1m Maximum Compat ib le CCD 2/3

MV7527

Foca l length 75mm Angle of view（V×H） 4.9°×6.5°
∞F No. 2.7 F i l ter p i tch M30.5 P=0.5
MOD 1m Maximum Compat ib le CCD 2/3

MV0813

Foca l length 8.0mm Angle of view（V×H） 45°×57.8°
∞F No. 1.3 F i l ter p i tch M25.5 P=0.5
MOD 0.2m Maximum Compat ib le CCD 2/3

MV1614

Foca l length 16mm Angle of view（V×H） 23°×30.4°
∞F No. 1.4 F i l ter p i tch M27 P=0.5
MOD 0.4m Maximum Compat ib le CCD 2/3

MV3519

Foca l length 35mm Angle of view（V×H） 10.8°×14.4°
∞F No. 1.9 F i l ter p i tch M27 P=0.5
MOD 0.5m Maximum Compat ib le CCD 2/3

* Ind icated spec ificat ions are des ign va lues .    * Angle of v iew ind icates a va lue when a lens is used wi th the max imum compat ib le CCD.

CCTV Lens

Wide range of foca l length is ava i lab le  Sui tab le for var ious appl icat ions

Focal length f3.5mm - f100mm, 10 models are available

Available for focus and iris lock screws

Suitable for various applications

MV Series

MV0614

Foca l length 6.0mm Angle of view（V×H） 42.3°×54.6°
∞F No. 1.4 F i l ter p i tch M27 P=0.5
MOD 0.2m Maximum Compat ib le CCD 1/2

MV0316

Foca l length 3.5mm Angle of view（V×H） 68.9°×84.9°
∞F No. 1.6 F i l ter p i tch M43 P=0.75
MOD 0.1m Maximum Compat ib le CCD 1/2

* Ind icated spec ificat ions are des ign va lues .    * Angle of v iew ind icates a va lue when a lens is used wi th the max imum compat ib le CCD.
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Extension Ring

CCT V lens can be changed into macro lens wi th ex tens ion r ings
Magnificat ion, WD and FOV  Char t for Ex tens ion Ring
Mega P i xe l Low D is to r t i ng CCT V Lens (F V Se r i e s)

Magnificat ion, WD and FOV Char t for Ex tens ion Ring
CCT V Lens (MV Se r i e s)

Attach to the end of a lens to change magnification and WD Extension
Ring

（mm）

FV0420 FV0622 FV1022 FV1520
FOV （V x H） WD

(mm) magnification FOV （V x H） WD
(mm) magnification FOV （V x H） WD

(mm) magnification FOV （V x H） WD
(mm) magnification

1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD

0 126×168 95×126 97 0.038 86×114 64×86 97 0.056 49×65 37×49 91 0.098 33×44 24×33 92 0.147
- - - - - - - - - - - - - - - -

0.5 30×41 23×30 14 0.158 36×48 27×36 30 0.132 33×44 25×33 56 0.146 27×36 20×27 73 0.179
40×53 30×40 23 0.120 62×83 47×62 65 0.077 98×131 73×98 196 0.049 150×200 113×150 462 0.032

1 17×23 13×17 3 0.279 23×31 17×23 12 0.209 25×33 18×25 38 0.195 23×30 17×23 60 0.212
20×27 15×20 6 0.240 31×42 23×31 23 0.154 49×66 37×49 90 0.097 74×98 55×74 223 0.065

1.5 17×22 13×17 4 0.286 20×26 15×20 28 0.244 20×26 15×20 50 0.244
21×28 16×21 9 0.230 33×44 25×33 55 0.146 49×66 37×49 144 0.097

2 16×22 12×16 21 0.292 17×23 13×17 43 0.276
25×33 18×25 38 0.195 37×50 28×37 104 0.129

5 8.2×11 6.2×8.2 3 0.585 10×14 7.7×10 20 0.470
9.9×13 7.4×9.9 6 0.487 15×20 11×15 32 0.324

10 6.0×8.1 4.5×6.0 6 0.794
7.4×9.9 5.6×7.4 8 0.647

Extension
Ring

（mm）

MV0316 MV0614 MV0813 MV1214 MV1614
FOV （V x H） WD

(mm) magnification FOV （V x H） WD
(mm) magnification FOV （V x H） WD

(mm) magnification FOV （V x H） WD
(mm) magnification FOV （V x H） WD

(mm) magnification
1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD

0 147×196 110×147 100 0.03 165×221 124×165 200 0.03 96×128 72×96 148 0.05 103×137 77×103 248 0.05 109×145 82×109 358 0.04

0.5 28×37 21×28 10 0.17 44×58 33×44 43 0.11 43×57 32×43 59 0.11 55×73 41×55 125 0.09 64×86 48×64 206 0.07
35×46 26×35 14 0.14 60×79 45×60 63 0.08 77×102 57×77 115 0.06 119×159 89×119 289 0.04 156×208 117×156 515 0.03

1 25×34 19×25 19 0.19 27×37 21×27 34 0.18 38×50 28×38 80 0.13 45×61 34×45 143 0.11
30×40 22×30 25 0.16 38×51 29×38 52 0.13 59×79 45×59 136 0.08 78×104 58×78 252 0.06

1.5 20×27 15×20 22 0.24 29×38 21×29 57 0.17 35×47 26×35 108 0.14
26×34 19×26 31 0.19 40×53 30×40 85 0.12 52×69 39×52 164 0.09

2 23×31 17×23 42 0.21 29×38 22×29 86 0.17
30×40 22×30 59 0.16 39×52 29×39 120 0.12

5 14×18 10×14 35 0.35
16×21 12×16 42 0.31

10 7.3×9.7 5.4×7.3 14 0.66
7.8×10 5.8×7.8 15 0.62

Extension
Ring

（mm）

MV2514 MV3519 MV5018 MV7527 MV10035
FOV （V x H） WD

(mm) magnification FOV （V x H） WD
(mm) magnification FOV （V x H） WD

(mm) magnification FOV （V x H） WD
(mm) magnification FOV （V x H） WD

(mm) magnification1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD
0 87×115 65×87 458 0.06 66×87 49×66 500 0.07 90×120 68×90 943 0.05 60×80 45×60 1000 0.08 46×62 35×46 1000 0.1

0.5 64×85 48×64 338 0.08 55×73 41×55 422 0.09
242×322 181×242 1270 0.02 335×447 251×335 2459 0.01

1 50×67 38×50 269 0.1 47×63 35×47 366 0.1
121×161 91×121 637 0.04 168×223 126×168 1240 0.03

1.5 42×56 31×42 223 0.12 41×55 31×41 324 0.12 57×76 43×57 610 0.08
81×107 60×81 425 0.06 112×149 84×112 834 0.04 154×205 115×154 1577 0.03

2 36×47 27×36 191 0.13 37×49 28×37 291 0.13 51×67 38×51 548 0.1 43×57 32×43 776 0.11
60×81 45×60 320 0.08 84×112 63×84 631 0.06 115×154 86×115 1193 0.04 184×246 138×184 3189 0.03

5 19×25 14×19 103 0.25 22×30 17×22 185 0.22 31×41 23×31 347 0.16 30×40 23×30 607 0.16 27×37 21×27 724 0.18
24×32 18×24 130 0.2 34×45 25×34 265 0.14 46×61 35×46 503 0.1 74×98 55×74 1422 0.07 95×127 71×95 2413 0.05

10 11×14 8.0×11 60 0.45 13×18 10×13 121 0.36 18×25 14×18 226 0.26 20×27 15×20 475 0.24 19×26 15×19 609 0.25
12×16 9.1×12 66 0.4 17×22 13×17 143 0.29 23×31 17×23 273 0.21 37×49 28×37 833 0.13 48×63 36×48 1432 0.1

15 7.4×9.8 5.5×7.4 43 0.65 9.5×13 7.2×9.5 93 0.5 13×18 10×13 174 0.37 15×20 11×15 408 0.32 15×20 11×15 546 0.32
8.1×11 6.0×8.1 45 0.6 11×15 8.4×11 103 0.43 15×21 12×15 196 0.31 25×33 18×25 636 0.2 32×42 24×32 1105 0.15

20 5.6×7.5 4.2×5.6 34 0.85 7.4×9.9 5.6×7.4 78 0.65 10×14 7.7×10 145 0.47 12×16 9×12 369 0.4 12×16 9×12 505 0.39
6.0×8.1 4.5×6.0 35 0.79 8.4×11 6.3×8.4 82 0.57 12×15 8.6×12 158 0.42 18×25 14×18 538 0.26 24×32 18×24 941 0.2

25 6.1×8.1 4.6×6.1 68 0.79 8.4×11 6.3×8.4 126 0.57 10×14 7.6×10 342 0.47 10×14 8×10 478 0.46
6.7×8.9 5.0×6.7 70 0.72 9.2×12 6.9×9.2 134 0.52 15×20 11×15 479 0.33 19×25 14×19 843 0.25

30 7.1×9.4 5.3×7.1 113 0.68 8.7×12 6.5×8.7 323 0.55 9.0×12 6.7×9.0 458 0.54
7.7×10 5.8×7.7 119 0.63 12×16 9.2×12 440 0.39 16×21 12×16 778 0.3

35 6.1×8.2 4.6×6.1 104 0.78 7.6×10 5.7×7.6 309 0.63 7.9×11 5.9×7.9 443 0.61
6.6×8.8 4.9×6.6 108 0.73 11×14 7.9×11 412 0.46 14×18 10×14 731 0.35

40 5.4×7.2 4.1×5.4 97 0.89 6.7×9.0 5.1×6.7 297 0.71 7.1×9.4 5.3×7.1 430 0.68
5.8×7.7 4.3×5.8 100 0.83 9.2×12 6.9×9.2 391 0.52 12×16 8.9×12 696 0.4

45 6.1×8.1 4.6×6.1 289 0.79 6.4×8.5 4.8×6.4 421 0.75
8.2×11 6.1×8.2 375 0.59 11×14 7.9×11 669 0.45

50 5.5×7.4 4.1×5.5 281 0.87 5.8×7.8 4.4×5.8 412 0.82
7.4×9.8 5.5×7.4 361 0.65 9.5×13 7.1×9.5 647 0.5

Extension
Ring

（mm）

FV5025 FV7538
FOV （V x H） WD

(mm) magnification FOV （V x H） WD
(mm) magnification

1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD

0 37×50 28×37 397 0.129 24×31 18×24 398 0.204 
96×128 72×96 993 0.050 62×83 47×62 988 0.077 

0.5 35×46 26×35 370 0.139 23×30 17×23 386 0.211
80×107 60×80 826 0.060 57×76 43×57 910 0.084

1 32×43 24×32 345 0.150 22×29 17×22 375 0.218
69×91 51×69 707 0.070 53×71 40×53 844 0.090

1.5 30×40 23×30 324 0.160 21×28 16×21 364 0.225
59×79 44×59 619 0.081 49×66 37×49 787 0.097

2 28×38 21×28 306 0.170 21×28 16×21 356 0.231
53×70 40×53 551 0.091 46×62 35×46 738 0.104

5 21×28 16×21 230 0.232 18×24 13×18 307 0.272
31×42 24×31 335 0.153 33×44 25×33 538 0.144

10 14×19 11×14 166 0.335 14×19 11×14 253 0.340
19×25 14×19 207 0.256 23×30 17×23 375 0.212

15 11×15 8.2×11 132 0.438 12×16 8.8×12 217 0.407
13×18 10×13 153 0.359 17×23 13×17 290 0.280

20 8.9×12 6.6×8.9 111 0.542 10×13 7.6×10 191 0.475
10×14 7.8×10 122 0.462 14×18 10×14 239 0.347

25 7.4×9.9 5.6×7.4 97 0.645 8.9×12 6.6×8.9 172 0.542
8.5×11 6.4×8.5 103 0.566 12×15 8.7×12 204 0.415

30 6.4×8.6 4.8×6.4 86 0.748 7.9×10 5.9×7.9 157 0.610
7.2×9.6 5.4×7.2 90 0.669 10×13 7.5×10 179 0.482

35 5.6×7.5 4.2×5.6 78 0.851 7.1×9.5 5.3×7.1 145 0.677
6.2×8.3 4.7×6.2 80 0.772 8.7×12 6.5×8.7 160 0.550

40 5.0×6.7 3.8×5.0 72 0.954 6.4×8.6 4.8×6.4 135 0.745
5.5×7.3 4.1×5.5 73 0.875 7.8×10 5.8×7.8 146 0.618

45 5.9×7.9 4.4×5.9 126 0.813
7.0×9.3 5.3×7.0 134 0.685

50 5.5×7.3 4.1×5.5 119 0.880
6.4×8.5 4.8×6.4 124 0.753

Extension
Ring

（mm）

FV2020 FV2520 FV3020 FV3519
FOV （V x H） WD

(mm) magnification FOV （V x H） WD
(mm) magnification FOV （V x H） WD

(mm) magnification FOV （V x H） WD
(mm) magnification

1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD

0 22×29 17×22 88 0.217 27×35 20×27 142 0.181 29×39 22×29 190 0.164 37×49 27×37 288 0.131
229×305 171×229 984 0.021 185×246 138×185 988 0.026 155×206 116×155 986 0.031 133×178 100×133 985 0.036

0.5 20×27 15×20 79 0.241 24×32 18×24 128 0.200 27×35 20×27 173 0.181 33×44 25×33 262 0.145
107×142 80×107 447 0.045 107×142 80×107 559 0.045 102×136 77×102 639 0.047 96×128 72×96 711 0.050

1 18×24 14×18 71 0.265 22×29 16×22 117 0.220 24×32 18×24 159 0.198 30×40 23×30 241 0.159
70×93 52×70 287 0.069 74×98 55×74 390 0.065 75×100 56×75 473 0.064 74×98 55×74 558 0.065

1.5 17×22 12×17 64 0.290 20×27 15×20 107 0.240 22×30 17×22 148 0.214 28×37 21×28 222 0.174
51×68 38×51 209 0.094 56×75 42×56 299 0.085 59×79 44×59 376 0.081 61×81 46×61 461 0.079

2 15×20 11×15 59 0.314 19×25 14×19 99 0.259 21×28 16×21 137 0.231 26×34 19×26 207 0.188
41×54 31×41 164 0.118 46×62 35×46 242 0.104 49×66 37×49 312 0.097 52×69 39×52 393 0.093

5 10×14 7.8×10 38 0.459 13×17 9.5×13 69 0.377 15×19 11×15 98 0.331 18×23 13×18 149 0.273
18×24 14×18 67 0.263 22×29 16.2×22 112 0.222 24×32 18×24 156 0.197 27×36 20×27 213 0.179

10 6.8×9.1 5.1×6.8 22 0.702 8.4×11 6.3×8.4 45 0.573 9.6×13 7.2×9.6 68 0.498 12×15 9×12 105 0.416
9.5×13 7.1×9.5 30 0.506 11×15 8.6×11 58 0.418 13×18 9.9×13 86 0.364 15×20 11×15 126 0.322

15 5.1×6.8 3.8×5.1 15 0.945 6.2×8.3 4.7×6.2 34 0.769 7.2×9.6 5.4×7.2 53 0.664 8.6×11 6.4×8.6 83 0.559
6.4×8.5 4.8×6.4 17 0.749 7.8×10 5.9×7.8 39 0.614 9.0×12 6.8×9.0 60 0.531 10×14 7.7×10 93 0.465

20 5.0×6.6 3.7×5.0 27 0.965 5.8×7.7 4.3×5.8 44 0.831 6.8×9.1 5.1×6.8 71 0.702
5.9×7.9 4.4×5.9 28 0.810 6.9×9.2 5.2×6.9 47 0.697 7.9×11 5.9×7.9 75 0.607

25 5.7×7.6 4.3×5.7 62 0.845
6.4×8.5 4.8×6.4 64 0.750

Model Spec ificat ion
SR-02 0.2mm
SR-05 0.5mm
SR-1 1mm
SR-2 2mm
SR-5 5mm
SR-10 10mm
SR-15 15mm
SR-20 20mm
SR-30 30mm
SR-40 40mm
SR-50 50mm
SR-100 100mm

SR-SET
0.5mm、1mm、2mm、

5mm、10mm、
20mm、40mm
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RC40

Magnificat ion 4.0x

RC25

Magnificat ion 2.5x

RC15

Magnificat ion 1.5x

RC30

Magnificat ion 3.0x

RC20

Magnificat ion 2.0x

Rear Converter

Rear converter for C mount

Easy to convert magnification without changing the working distance
　* Using rear converter lowers resolution and F No.  

Lens  Rear converter CCD camera

Configuration

WD and FOV Char t for Ex tens ion Ring
2 Mega CCT V Lens (HS Se r i e s)

Extension
Ring

（mm）

HS0818J HS1214J HS1614J

FOV （V x H） WD
(mm) Magnification

FOV （V x H） WD
(mm) Magnification

FOV （V x H） WD
(mm) Magnification

1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD

0
65×86 49×65 90 0.074 61×81 46×61 145 0.079 60ｘ80 45ｘ60 197 0.08

600×800 450×600 989 0.008 400×533 300×400 994 0.012 300ｘ400 225ｘ300 996 0.016

0.5
36×47 27×36 40 0.135 40×54 30×40 92 0.119 44ｘ58 33ｘ44 141 0.11

70×93 52×70 98 0.069 91×121 68×91 223 0.053 102ｘ136 77ｘ102 343 0.047

1
24×33 18×24 21 0.196 30×40 23×30 65 0.16 34ｘ45 26ｘ34 108 0.141

37×49 28×37 42 0.13 52×69 39×52 120 0.093 62ｘ83 47ｘ62 204 0.077

1.5
19×25 14×19 11 0.256 24×32 18×24 50 0.2 28ｘ37 21ｘ28 87 0.171

25×34 19×25 21 0.19 36×48 27×36 80 0.133 45ｘ60 34ｘ45 144 0.107

2
15×20 11×15 5 0.317 20×27 15×20 39 0.24 24ｘ32 18ｘ24 73 0.201

19×25 14×19 11 0.251 28×37 21×28 58 0.173 35ｘ46 26ｘ35 110 0.138

5
10×13 7.5×10 13 0.482 13ｘ17 9.4ｘ13 34 0.383

12×15 8.7×12 17 0.415 15ｘ20 11ｘ15 42 0.32

10
5.4×7.2 4.1×5.4 2 0.885 7ｘ9.3 5.2ｘ7 15 0.686

5.9×7.8 4.4×5.9 2 0.818 7.7ｘ10 5.8ｘ7.7 16 0.623

Extension
Ring

（mm）

HS2514J HS3514J HS5018J

FOV （V x H） WD
(mm) Magnification

FOV （V x H） WD
(mm) Magnification

FOV （V x H） WD
(mm) Magnification

1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD 1/2" CCD 1/3" CCD

0
55ｘ74 41ｘ55 291 0.087 47ｘ63 35ｘ47 337 0.102 43ｘ58 32ｘ43 438 0.111

185ｘ246 138ｘ185 988 0.026 98ｘ131 73ｘ98 701 0.049 80ｘ107 60ｘ80 813 0.06

0.5
45ｘ60 34ｘ45 236 0.107 41ｘ55 31ｘ41 295 0.116 40ｘ53 30ｘ40 402 0.121

107ｘ142 80ｘ107 560 0.045 75ｘ100 56ｘ75 542 0.064 69ｘ91 51ｘ69 693 0.07

1
38ｘ51 29ｘ38 200 0.126 37ｘ49 28ｘ37 263 0.13 37ｘ49 27ｘ37 371 0.131

74ｘ98 55ｘ74 390 0.065 62ｘ82 46ｘ62 441 0.078 60ｘ80 45ｘ60 604 0.08

1.5
33ｘ44 25ｘ33 172 0.146 33ｘ44 25ｘ33 235 0.145 34ｘ45 26ｘ34 345 0.141

57ｘ76 43ｘ57 298 0.084 52ｘ70 39ｘ52 371 0.092 53ｘ70 40ｘ53 536 0.091

2
29ｘ39 22ｘ29 151 0.166 21ｘ28 16ｘ21 145 0.231 24ｘ32 18ｘ24 239 0.203

46ｘ62 35ｘ46 241 0.104 27ｘ36 20ｘ27 188 0.178 32ｘ42 24ｘ32 317 0.152

5
17ｘ23 13ｘ17 87 0.283 13ｘ17 10ｘ13 87 0.374 16ｘ21 12ｘ16 159 0.305

22ｘ29 16ｘ22 111 0.221 15ｘ20 11ｘ15 101 0.321 19ｘ25 14ｘ19 188 0.254

10
10ｘ13 7.5ｘ10 50 0.479 9.3ｘ12 7ｘ9.3 62 0.517 12ｘ16 9ｘ12 118 0.408

12ｘ15 8.6ｘ12 57 0.417 10ｘ14 7.8ｘ10 67 0.464 13ｘ18 10ｘ13 133 0.357

15
7.1ｘ9.5 5.3ｘ7.1 35 0.674 7.3ｘ10 5.5ｘ7.3 47 0.66 9ｘ13 7.1ｘ9.4 95 0.51

7.8ｘ10 5.9ｘ7.8 37 0.613 7.9ｘ11 5.9ｘ7.9 50 0.607 10ｘ14 7.8ｘ10 103 0.459

20
5.5ｘ7.4 4.1ｘ5.5 26 0.87 6ｘ8 4.5ｘ6 37 0.803 7.8ｘ10.4 5.9ｘ7.8 78 0.613

5.9ｘ7.9 4.5ｘ5.9 27 0.808 6.4ｘ8.5 4.8ｘ6.4 39 0.75 8.5ｘ11.4 6.4ｘ8.5 83 0.562

30
6.7ｘ9 5ｘ6.7 67 0.715

7.2ｘ9.6 5.4ｘ7.2 70 0.664

35
5.9ｘ7.8 4.4ｘ5.9 59 0.818

6.3ｘ8.3 4.7ｘ6.3 60 0.767
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Filter

ＵＶ Cut F i ter　（Protect ion cover fi l ter）

Model F i l ter Screw Pitch
UV225 UV−CUT 22.5
UV255 UV−CUT 25.5
UV270 UV−CUT 27.0
UV305 UV−CUT 30.5

IR Cut F i ter

Model F i l ter Screw Pitch
IR225 IR−CUT 22.5
IR255 IR−CUT 25.5
IR270 IR−CUT 27.0
IR305 IR−CUT 30.5

Po lar ized F i ter

Model F i l ter Screw Pitch
PL225 　PL225 22.5
PL255R PL255 Rotat ion type 25.5
PL270R PL270 Rotat ion type 27.0
PL305R PL305 Rotat ion type 30.5

ND F i ter

Model F i l ter Screw Pitch
ND2225 ＮＤ2（50％） 22.5
ND2255 ＮＤ2（50％） 25.5
ND2270 ＮＤ2（50％） 27.0
ND2305 ＮＤ2（50％） 30.5
ND2405 ＮＤ2（50％） 40.5
ND4225 ＮＤ4（25％） 22.5

Color F i ter

Model F i l ter Screw P i tch
B225 Blue 22.5
B255 Blue 25.5
B270 Blue 27.0
B305 Blue 30.5
G225 Green 22.5
G255 Green 25.5
G270 Green 27.0
G305 Green 30.5
Y225 Yel low 22.5

Model F i l ter Screw Pitch
ND4255 ND4(25%) 25.5
ND4270 ND4(25%) 27.0
ND4305 ND4(25%) 30.5
ND4405 ND4(25%) 40.5
ND8270 ND8(12.5%) 27.0
ND8305 ND8(12.5%) 30.5

Model F i l ter Screw Pitch
Y255 Yel low 25.5
Y270 Yel low 27.0
Y305 Yel low 30.5
R225 Red 22.5
R255 Red 25.5
R270 Red 27.0
R305 Red 30.5
R405 Red 40.5

Prism Adapter

Prism adapters for telecentric lenses

Bend the optical axis at 90° and suitable for mark recognition

Attach to the tip of lenses and use for adjustment of wavelength and brightness

90° slide-looking rectangular mirror type　

Opt ica l ax is can be bent 90°degrees . Effect ive when there is no 
space above the object . Moni tored image is a mirror image.

Model Compat ib le model
TL-PM16-1 φ16 Te lecentr ic Ser ies
TL-PM22-1 WD220 Te lecentr ic φ22
TL-PM39-1 WD220 Te lecentr ic φ39 

Optical axis pitch conversion type

Narrow p i tch marks between two po ints can be recognized .
  

Model Compat ib le model
TL-PT16-1 φ16 Te lecentr ic（Pitch 8mm/One s ide 4mm）
TL-PT16-2 φ16 Te lecentr ic（Pitch 10mm/One s ide 5mm）
TL-PT16-3 φ16 Te lecentr ic（Pitch 20mm/One s ide 10mm）

Optical axis pitch 90°conversion type 

Narrow p i tch marks between two po ints can be recognized . 
Effect ive when there is no space above the object .

Model Compat ib le model
TL-PTV16-1 φ16 Te lecentr ic（Pitch 8mm/One s ide 4mm） 
TL-PTV16-2 φ16 Te lecentr ic（Pitch 10mm/One s ide 5mm）
TL-PTV16-3 φ16 Te lecentr ic（Pitch 20mm/One s ide 10mm）

90° slide-looking pentaprism type

Opt ica l ax is can be bent 90°degrees . Effect ive when there is no 
space above the object . Moni tored image is an e lect ing image.

Model Compat ib le model
TL-PP16-1 φ16 Te lecentr ic Ser ies
TL-PP22-1 WD220 Te lecentr ic φ22
TL-PP39-1 WD220 Te lecentr ic φ39

* P lease ask i f you need d ifferent fi l ters not l i s ted in the cata logue .
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F Number (F No)
The br ightness of a l ens a t in f in i ty . I t i s ca lcu la ted by d iv id ing 
the foca l length by the d iameter of entrance pupi l (D) (effect ive 
aperture) ) . 
 F No. = f/D

Effective F No
The br ightness of a lens at a certa in magnificat ion .
Effect ive F No. = (1 + M) x F No.

NA
The h igher the NA, the greater the reso lut ion and br ightness are .
When the ha l f ang le that an image makes on ex i t pup i l i s u ' and 
ref ract i ve index i s n ' , n ' xs in u ' i s ca l l ed image s ide number ica l 
aperture , NA' .
NA in th is cata logue ind icates object s ide numer ica l aperture . 

NA=M/2xF, NA'=1/2xF.
Re l a t i on o f NA and NA ' i s NA=NA ' x Opt i ca l magnf i f i ca t i on o r 
NA'=NA/opt ica l magnficiatt ion .

MTF
I t p r o v i d e s a g r a p h a n a l y z i n g a l e n s ’ a b i l i t y t o r e s o l v e s h a r p 
deta i l s in very fine sets of para l l e l l i nes , and a lens ’ contrast or 
ab i l i ty to prov ide a sharp transfer between l ight and dark areas in 
sets of th icker para l le l l ines .  

Depth of field
Images through lenses theoret ica l ly form as po ints . Acceptab le 
b lur on an acceptab ly c lear image is ca l led the permiss ib le c i rc le 
o f c o n f u s i o n . D e p t h i s t h e d i s t a n c e b e t w e e n t h e n e a r e s t a n d 
far thest po in ts that appear in acceptab ly sharp focus when an 
object is sh i f ted back and force from the best foca l po int . Depth 
range of the ob ject s ide i s ca l l ed depth of fie ld .Depth of fie ld = 
2(Permissible c irc le of confusion x Effect ive F No/Magnificait ion2)

Depth of focus
Depth i s the d is tance between the nearest and far thest po in ts 
tha t appear i n acceptab l y sharp fo rcus when a CCD i s sh i f ted 
back and fo rce f rom the bes t foca l po in t . Dep th r ange o f the 
image s ide is ca l led depth of focus .

Angle of view
The angle formed by imaginary l ines connect ing the lens second 
pr inc ipa l po in t w i th both ends of the image d iagona l . Ang le o f 
v i ew i s d i rec t l y assoc ia ted w i th l ens foca l l ength . As the foca l 
length is longer, the angle of v iew is narrower.  
Angle of v iew＝2xtanー1D（Image s ize）／2 f（Foca l length）

WD
Distance from the object to the front lens . 

OI
Distance from the object to the image sensor.

Focal length 
Foca l l ength i s the d i s tance f rom the opt i ca l sys tem 's p r inc ip l e 
po int to the foca l po int . D istance from the vertex of the last lens to 
the back foca l po int is ca l led back length . D istance from the vertex 
of the first lens to the front foca l po int is ca l led front foca l length .

Image size
The d iameter of the sharp image c i rc le formed by a l ens . Area 
senso r i s e xp ressed by i n ch , and d i ame te r o f image c i r c l e i s 
equa l t o d i agona l o f sensor. Image c i r c l e o f d i amete r fo r l i ne 
sensor i s equa l to the max imum sensor s i ze . I t i s expressed by 
p ixe l s ize x reso lut ion . 

Glossary

Resolution( μ m)
Resolut ion ind icates the ab i l i ty to recognize two po ints that are 
c lose together. 
Reso lut ion va lues in th is cata logue are theoret ica l reso lut ion at 
550nm. 
Reso lut ion = 0.61 x λ/NA

Resolving power(line/mm)
Reso lv ing power ind icates the number of b lack and wh i te l i nes 
d ist ingu ished wi th in 1mm in an image through a b lack and whi te 
gr id- l ike chart lens . I t i s expressed by l ine/mm.
F o r e x a m p l e , 100 l i n e / m m m e a n s t h a t b l a c k a n d w h i t e p i t c h 
1/100mm(10μ) can be d ist inguished. The width of both the b lack 
and whi te l ines is 1/200mm(5μ) .

Horizontal TV resolution 
The tota l number of b lack and wh i te hor i zonta l s t r ipes on a TV 
moni tor screen .
I t i s expressed in TV l i nes . For reso lv ing power, a pa i r o f b lack 
and whi te l ines is counted as one l ine . 
Howeve r, f o r TV l i n e s , one pa i r i s coun t ed a s 2 TV l i n e s . Fo r 
examp le , i f 470 hor i zon ta l TV l i nes o f 1/2 CCD (H = 6.4mm) i s 
u s e d ,　r e q u i r e d r e s o l v i n g p o w e r i s 1m m / ( 6. 4m m / ( 470/ 2) ) = 
36.72/mm. 

Distortion

Opt ica l d istort ion
Lens 's aberrat ion where a stra ight object outs ide of the opt ica l 
ax is appears curved.

TV d istort ion
Image d istort ion on a TV moni tor. The c loser to zero , the better 
the performance.

Aperture efficiency/Relative illumination (%)
Aperture efficiency ind icates the br ightness d ifference between 
the opt ica l ax is of the image format ion p lane and i ts surrounding 
area when an even ly br ight ob jec t i s captured w i th a l ens . I t i s 
expressed by percent(%) assuming that the center br ightness is 
100. I t i s one of a lens 's opt ica l character ist ics . 

Shading
S h a d i n g i s t h e b r i g h t n e s s d i f f e r e n c e b e t w e e n T V m o n i t o r ' s 
center and i t s edges when an even ly br ight ob jec t i s captured 
wi th a lens .  Shading ind icates comprehens ive performance of a 
lens and TV camera .

Chromatic aberration 
In lenses ' opt iona l systems, pos i t ions where images are formed 
and image magnificat ion d iffer accord ing  to l ight 's wave length . 
Rays w i th d i f fe rent wave lengths have d i f fe rent co lo rs . Th i s i s 
c a l l e d c h r o m a t i c a b e r r a t i o n . A b e r r a t i o n o n t h e o p t i c a l a x i s 
i s ca l l ed ch roma t i c abe r r a t i on on t he a x i s and magn i f i c a t i on 
d ifference is ca l led magnificat ion chromat ic aberrat ion .

Ideal image Actual image
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Optical Lens Parts

Wavelength 400nm-700nm

Coating 
Slope: Dielectric multilayer 
　　　 coating
Side: AR multi-coated

Spectral ratio T：R ＝ 50：50
Surface tolerance λ／4
Angle ±3°
Size tolerance +0.1／-0.3mm
Material BK-7

Beam splitter

Model Dimension（mm）
BS-10 10×10×10
BS-15 15×15×15
BS-20 20×20×20
BS-25 25×25×25

Wavelength 450nm-650nm

Coating 
Slope: Dielectric multilayer 
　　　 coating
Side: AR multi-coated

Spectral ratio Tp ＞ 95　Rs ＞ 95
Surface tolerance λ／4
Angle ±3°
Size tolerance +0.1／-0.3mm
Material BK-7

Polarized beam splitter

Model Dimension（mm）
BSP-03 3×3×3
BSP-05 5×5×5
BSP-08 8×8×8
BSP-10 10×10×10

Coating 
Surface: Dielectric multilayer 
　　　 　coating
Rear surface : AR multi-coated

Spectral ratio T：R ＝ 50：50
Surface tolerance λ - 3λ
Parallelism With in 1°
Angle of incidence 45°
Material Crown

Half mirror

Model Dimension（mm） Thickness（mm)
HM-30-1 30×30 1
HM-50-1 50×50 1
HM-100-1 100×100 1
HM-30-2 30×30 2
HM-50-2 50×50 2
HM-100-2 100×100 2

Coating S lope : A luminum coated
Vert ica l p lane : AR mult i -coated 

Surface tolerance λ／2
Angle ±3°
Size tolerance +0／-0.2mm
Material BK-7

Right angle prism

Model Dimension（mm）
TP-5 5×5×5
TP-10 10×10×10
TP-15 15×15×15
TP-20 20×20×20
TP-25 25×25×25
TP-30 30×30×30
TP-40 40×40×40
TP-50 50×50×50

Coating A luminum + S io
Surface tolerance λ
Size tolerance +0／-0.2mm
Material Crown

Aluminized surface mirror

Model Dimension（mm） Thickness（mm)
AM-5 5×5 1
AM-10 10×10 1
AM-30 30×30 2
AM-50 50×50 3
AM-100 100×100 3

Coating 
Two s ided: AR mult i -coated 
Two s ided: b lack coated 
　　　　　　 aluminum

Surface tolerance λ／2
Angle ±3°
Size tolerance ±0.2mm
Material BK-7

Penta prism 

Model Dimension（mm）
PP-5 5×5×5
PP-10 10×10×10
PP-15 15×15×15
PP-20 20×20×20
PP-25 25×25×25
PP-30 30×30×30
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Optical Data

Most of lenses in this catalogue are designed for finite distance. Image format (sensor size) 
divided by object size equal to optical magnification. It is the most important to select a lens.

 Area Sensor
Examples of area sensor used for machine vision.
Different size of sensor will be expected to be available for various applications.

 Field of View (FOV)
The actual size of a viewed object that can be taken when a lens is mounted to a camera.
Ex). Magnification: 0.5x    Image format: 1/2 

 Line Sensor
Length of line sensor is formed, depended on pixel size and resolution. As the sensor size is larger, design and 
manufacture of a lens for line sensor are more difficult and complicated.

 Electronic magnification
Magnification of an image on a CCD camera when it is displayed on a monitor screen.

 Magnification

 Monitor magnification
Magnification of an object displayed on a monitor screen through a lens.

Ex). Magnification: 0.5x   Image format: 1/2   Monitor size: 15 inch (1 inch = 25.4mm)

Image Format

Electronic magnification　15 x 25.4 ÷ 8 ＝ 47.6x　　　Monitor magnification　　0.5 x 47.65 ＝ 23.8x

Magnification (M) = Image format/FOV

Vertical FOV ＝ 4.8 ÷ 0.5 ＝ 9.6mm 　Horizontal FOV ＝ 6.4 ÷ 0.5 ＝12.8mm

M=y'/y
　＝ b/a

Formula of optical magnification

Electronic magnification and monitor magnification

Image Size（inch） 1/4 1/3 1/2 1/1.8 2/3 2/3 (5 Mega) 1 1.1 1.2

Vertical（mm） 2.7 3.6 4.8 5.35 6.6 7.1 9.6 12.2 15.15

Horizontal（mm） 3.6 4.8 6.4 7.14 8.8 8.47 12.8 12 15.15

Diagonal（mm） 4.5 6 8 8.93 11 11 16 17.4 21.4

Sensor Size（mm） 10.24 14.34 20.48 28.67 28.67 35 36 57.34 61.44

Pixel size（μm） 10 14 10 14 7 4.7 7 7 5

Resolution（pixel） 1024 1024 2048 2048 4096 7450 5150 8192 12288

How to ca lcu late opt ica l magnificat ion
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