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achine Micro Lens

Mega Pixel

Non-Distortion

ML'HR Series

-High Resolution

The MML-HR Series supports mega pixel cameras with 410
thousand or more pixels. The series is designed for high
resolution in all areas of the lens and for high contrast the
emphasizes the difference in S/N. The quality of Moritex lenses
s in a difference in image quality that cannot be compared
ging only catalog specifications.

@ A lineup offering the long-awaited WD of 110 mm in
addition to a WD of 65 mm.

@ Non-distortion design.

@ High contrast design.

@ An ultra-uniform coaxial incident illumination function

" NonDistortion model is set in all lens types.
Low Cost @ Achievement of thorough cost reductions through
Uniform lllumination.of Image Surface revisions of the design and manufacturing processes.

MML'ST Series

MML-Standard

The MML-ST Series has, through combination with a 410
thousand pixel camera, renewed the design and
manufacturing processes with high level optical capabilities.
Furthermore, compact models with a diameter from 16 and
featuring long-depth design are available for installation into
manufacturing equipment. This series is the next generation in
machine vision, pursuing the highest level of optical
capabilities and ease of use.

@ 4 types of WD to match customer needs
(65, 100, 150, 300 mm).

@ Non-distortion design.

@ An ultra-uniform coaxial incident illumination
function model is set in all lens types.

@ Achievement of thorough cost reductions through
revisions of the design and manufacturing processes.

0O:

{ HighContrast

MML Series

The MML Series consists of high capability fixed magnification
lenses that provide the optical qualities required for alignment or
parts recognition.

The series features compact and long-width design for the purpose
of installation into machines.

@ Telecentric optical system realizes low bending of the image.
@ Equipped with a uniform coaxial incident illumination function
that covers the entire field of vision.
@ A variety of models are offered with differing WD and camera mounts.

MML'ST'CM Series
MML'CS 1 Series

The MML-ST-CM/CS1 Series consists of small diameter, light weight
models that achieve fine pitch and small space through special
mounting of compact camera heads.

[MM;-ST-CM: for use with diameter 17 mm (M15.5 P0.5) mount]
[MM;-CS1: for use with diameter 12 mm (M10.5 P0.5) mount]

MMVL-Zoom Lens Sseries

The MML-Zoom Lens Series consists of high capability zoom lenses 0 ‘

with coaxial incident illumination functions designed with telecentric Prlsm <] dap Z-e/,
optics. These lenses support all type of work recognition through the
use of a wide zoom range and a long-width design, as well as
uniform coaxial incident illumination that covers the entire field of These prism adapters are for the MML-ST Series. Prism
vision. Zoom models include both a manual type and a power zoom adapters make it possible to bend the optical axis at a right
typeithatiincludes a'stepping motor. angle of 90 degrees, and to perform mark recognition for
microscopic work by modifying the pitch between 2 MML

lenses to a fine pitch.
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- Non-Distortion DISTOTION DISTOTION ~ lllumination Uniformity

+Y +Y

The pursuit of high capabilities with no However, in this type of use, the brightness of the center of the screen is raised due to reflection from the lens of the illumination light.

aberration has resulted in the elimination 1 The ST/HR Series solves this problem with a design the vastly reduces reflection from the lens. This improves the uniformity of lighting for the
of bending of the image. This means that 1F image surface for even mat-shaped work.
it is no longer necessary to consider
distortion offsets. Recognition using coaxial incident illumination was performed for microcomputer surfaces (rough surfaces). The MML-ST/HR brightness graph

shows that the difference in brightness at the center and periphery of the screen is very small, and the highlight area has been removed from

the center of the image itself.

-1.00 0.00 1.00 -1.00 0.00 1.00
PERCENT PERCENT

- High Contrast

Improvement of contrast has made possible image recognition with greater emphasis on the shadings of black and white. By converting the
resolution chart image to binary form and then graphing and comparing the brightness levels, it can be observed that the MML-HR greatly

emphasizes the difference in brightness between black and white when compared to conventional Mega MML.

Conventional MML © MML-HR&MMLST
C Mount 3 Mounts of Differing Type

. MML-STandard MML-High Resolution -

: Format 1/2" Format 2/3 : . . . .

: . C t Pixel Size 6.354m Pixel Size 4.654m : Diameter 34 Ring Type Diameter 30 Ring Type Screw Type

: Ign Loncep 0 o MML MML-ST / HR MML-ST

. /- .

g 5 E .

: 0

S Pixel size, resolution limitation frequency, Fno relation E o 15 .

: g 15 / 20 £ :

. The MML-HR/ST series consists of two type of optical designs % 20 E—— - 25 :

. combined with CCD cameras. & / Fro U

. 25 / 35 . Moritex provides custom response to requests for
. 30 40 . modifications of mounts and special mounts.
: 5 50 100 150 200 :

. Spatial Frequency [Ip/mm] .
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The MML-HR Series is a high capability model that supports mega pixel cameras with 410 916%; ‘ ‘L'fg < el he &
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al [ |8 === @l q= =
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F : E \ 8 ‘
| i S
‘ |

N O N )
MML6-HR65D MML4-HR65D-VI MML6-HR65D-VI
30 230
g —
Product name Magnification| WD | Resolution | Depthoffield | NA | EffectiveFno | TV distortion Largestgg[r)npatible Weight |  Mount Con;g':jc;dity g{ &t s ;‘vt@ﬂﬂ
MMLO5-HR65D x0.5 65mm| 12.8um 3.04mm | 0.026 055 -0.001%less 2/3" 759 | C Mount A-3029 K Qﬁ i ;:‘F |
MML1-HR65D x1.0 65mm 7.5um 0.88mm | 0.045 1 -0.02% 2/3" 58g | C Mount A-3031 = a?A !
MML1.5-HR65D %15 |esmm| 5.4um |  0.42mm |0.063] 12 20.036% 172" 53g | CMount | A-3032 N a 2228 El [ o224
MML2-HR65D %x2.0 65mm 4.5pm 0.27mm | 0.074 13.5 0.02% 2/3" 52g | C Mount A-3033 @ N < ["ﬂ' " o =
MML4-HR65D x4.0 65mm 3um 0.09mm | 0.112 17.9 0.018% 2/3" 94g | C Mount A-3034 o E o é é’ E{ [ :5 = 3
MML6-HR65D x6.0 65mm ~3pm 0.06mm | 0.112 26.7 0.006% 2/3" 102g | C Mount A-3035 g g bs #—WE: § B EI
MML4-HR65D-VI x4.0 65mm | 3~13.3um | 0.09~0.53mm | 0.112 | 17.9~79.2 0.018% 2/3" 95g | C Mount A-3094 % é N M3 X 4 é =
MML6-HR65D-VI x6.0  |65mm| 3~13.9ym | 0.06~0.58mm | 0.112 | 26.7~124 |  0.006% 2/3" 102g | CMount |  A-3095 QI \ Mo aBEEN hexagon st - R e
= B ﬁi(asﬁémﬁide or LED . fca ight gide or LED fsl:‘as ﬁsr;%‘;vglﬁide or LED
*Resolution indicates a theoretical resolution at a wavelength of 550nm. « = o a
*Depth of field is calculated assuming a horizontal 320 TV resolution using a 1/2 CCD camera. (Permissible circle of confusion on the image-formation side: 40um) E I E 8_
E | = z
‘ |
\_ NS 2N — )
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o—— f Depth of Effective f q Largest " Commodity
Product name Magnification| WD | Resolution field NA Fro TV distortion compatible CCD Weight| Mount e \_ JAN AN AN U PJAG )
MMLO5-HR65 x0.5 65mm 12.8ym 3.04mm | 0.026 9.5 -0.001% 2/3" 70g | C-mount A-3044
MML1-HR65 x1.0 65mm 7.5um 0.88mm | 0.045 11 -0.02% 2/3" 50g | C-mount A-3045
MML1.5-HR65 x1.5 65mm 5.4um 0.42mm | 0.063 12 -0.036% 1/2" 46g | C-mount A-3046 Do : -
L } pth of Effective ’ ’ Largest : Commodity
MML2-HR65 2.0 65mm 4.5um 0.27mm | 0.074 13.5 0.02% 2/3" 469 | C-mount A-3047 Product name Magnification| WD |Resolution field NA Fno TV distortion compatible CCD Weight Mount saile
MML4-HR65 x4.0 65mm 3um 0.09mm | 0.112 17.9 0.018% 2/3" 86g | C-mount A-3048 MMLO5-HR110D x0.5 110.0mm | 12.8um 3.0mm | 0.026 9.5 0.018% 2/3" 1429 C-mount A-3037
MML6-HR65 x6.0 65mm 3um 0.06mm | 0.112 26.7 0.006% 2/3" 94g | C-mount A-3049 MMLO8-HR110D x0.8 110.0mm 9.3pum 1.4mm | 0.036 11 0.009% 2/3" 1129 C-mount A-3038
MML1-HR110D x1.0 110.0mm 7.4pm | 0.88mm | 0.045 11 0.003% 2/3" 120g C-mount A-3039
*Resolution values are for theoretical resolution at a wavelength of 550 nm. MML1.5-HR110D x1.5 111.0mm 5.4pm | 0.42mm | 0.063 12 0.025% 2/3" 110g C-mount A-3040
*Field depth values were calculated assuming a resolution equivalent to 1/2” CCD horizontal 240 TV display resolution (permitted circle of confusion diameter 40 um). MML2-HR110D %2.0 110.0mm 4.5pm | 0.27mm | 0.074 13.5 0.014% 2/3" 1109 C-mount A-3041
MML4-HR110D x4.0 110.0mm| 3.7uym 0.11mm | 0.09 22.2 -0.001% 2/3" 1259 C-mount A-3042
MML6-HR110D x6.0 110.0mm| 4.5pm | 0.088mm | 0.075 39.9 0.022% 2/3" 140g C-mount A-3043
MMLO5-HR110 x0.5 110.0mm| 12.8um 3.0mm | 0.026 9.5 0.018% 2/3" 1379 C-mount A-3051
MMLO08-HR110 x0.8 110.0mm 9.3pum 1.4mm | 0.036 11 0.009% 2/3" 1099 C-mount A-3052
MML1-HR110 x1.0 110.0mm 7.4pm | 0.88mm | 0.045 11 0.003% 2/3" 1169 C-mount A-3053
MML1.5-HR110 x1.5 111.0mm 5.4pm | 0.42mm | 0.063 12 0.025% 2/3" 98g C-mount A-3054
Newly Released MML2-HR110 x2.0 1100mm|  4.5um | 0.27mm |0.074 | 135 | 0.014% 2/3" 100g | C-mount | A-3055
MML-PL25HR
Dedi ism for MML-HR Ref 136 " *Resolution values are for theoretical resolution at a wavelength of 550 nm.
edicated 90 degree prism for ] efer to page L36 for details *Field depth values were calculated assuming a resolution equivalent to 1/2” CCD horizontal 240 TV display resolution (permitted circle of confusion diameter 40 pm).



Telecentric Lens

Part Dimension
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Main Usage = Alignment

High Magnification Machine Micro Lens SOD-10X

MRear Converter Lens (Optional)

SOD-10X SOD-1.5X o (6 2

(=2 sop High Magnification Machine Micro Lens

10X A
+ 3
L - 4 ’ 0. _ L
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Z 1-M3x4hexagon socket set screw to = 5\"\9 £ Z
= . fixalight guide ~-O L
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S Application Sample S

Silicon Wafers

Recognition of wafer patterns by using coaxial illumination. Recognition of
damage and foreign objects by using ring illumination.

Hard Disk Reading Head

Highly uneven work is covered by using a wide focus range.

10 X optical magnification. 15 X, 20 X is possible
when using high capability rear converter.
Long WD of 55 mm. gt

« High resolution of 0.23 NA. Pattern of T
Compact design.

©

The high magnification MML is a new introduction to the industry that uses machine vision to realize high
magnification and high resolution of the microscopic region. - '_l
Enlarged observation with 15 power or 20 power is possible when using high capability rear converter. — —

The MML provides a solution for machine vision users who wish to install a microscopic vision system

( ’ — ) — ( ) —
in their machines. I Coaxial lllumination Ring lllumination M Coaxial lllumination -
luminatio
Model CCD size | Magnification WD Effective Fno | NA | Resolution D?i;;tltéof Mount Corggf\j%dity
SID-10X 2/3" 10X 55.2mm 22 | 0.23 1.5um 17um C-mount A-0098
Dedicated Rear Converter
SOD-1.5X 2/3" 15X 55.2mm 33 | 0.23 1.5um 12pm C-mount A-0100
SOD-2X 2/3" 20X 55.2mm 44 | 0.23 1.5um 9um C-mount A-0101
—
Wafer (Pattern) Wafer (Damage) - -

-

Compact

Compact design makes it
possible to downsize peripheral
parts and machinery.

" Even Better Images
|
High Resolution The World of 0.23 NA

Wide Focus Range
Long-depth design 17 1 m Telecentric Optical System

" Ease of Use Long WD of 55 mm
) |

Improved ease of use through longer WD (working distance) while
maintaining high resolution.

[ ]
| JB |
L
Achievement of high resolution that is beyond
comparison with conventional machine vision
lenses.

Objective Lens
NA=0.26

SOD-10X
NA=0.23

High resolution equivalent to
an objective lens and even
longer depth have been
pursued and a telecentric
optical system has been
implemented in order to widen
the range of focus when
looking with a CCD camera.

Sufficient space for tools and picking has | A variety of emission lighting is i . | :
been es’zablished, allov’v)ing 9 the possible,y such as coaxialg incigdem Recggnmon is possible at a Observauon. can be
performance of operations which were | fignting and ring illumination. The location sgpara1ed from the h(leat performed wnlhout etfef:ts
thought to be mppsmble vvw.th conventional | jncrease is illumination options helps | SOurce. Alignment and inspection from water, oil, or foreign
models. Operating position and work | oo cadier to see work which, until | @re also possible during thermo objects generated during
status can be confirmed by eye, resulting now, had been difficult to see. ' compression bonding. processing.

in a reduction of operating misses.

Convention Lens 10 power magnification 55 mm WD

17um

) v
N\ .—k—.

¢

Focus Position

P

<€

Establishment of operating space
Confirmation of operation status
and position is possible by eye

Environment in which
substances such as
water and oil are scattered

Oblique illumination is possible Separation

from heat source
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MML‘ST Series

MML-Standard

SUES ESartes

* Compact design with a lens barrel diameter of 16~
* Long-width design
* Number of pixels: ~410 thousand pixels Element size: 1/2” or less

The MML-ST Series has, through combination with a 410 thousand pixel camera,
renewed the design and manufacturing processes with high level optical capabilities.
Furthermore, compact models with a diameter from 16 and featuring long-depth design

are available for installation into manufacturing equipment.

Dimension
Measurement

Product name Magnification WD Resolution D?ipet lr; of NA Eﬁlgncgve TVdistortion Largestccgg FEUEE Weight Mount Cor;;r(;(;dlty
MML1-ST40D x1.0 40.0mm|  7.2um 0.88mm | 0.046 | 11.0 |-0.013% orless 1/2" 31g C Mount A-3086
MML1.5-ST40D x1.5 40.1mm 5.6pum 0.44mm | 0.060| 12.5 0.011% or less 172" 31g C Mount A-3088
MML2-ST40D x2.0 40.1mm 4.8um 0.29mm | 0.070 | 14.3 0.006% or less 1/2" 349 C Mount A-3090
MML3-ST40D x3.0 37.9mm 4.8uym 0.199mm | 0.070 | 21.3 |-0.049% or less 172" 33g C Mount A-3092
MML4-ST40D x4.0 40.9mm| 4.8um 0.14mm | 0.070 | 28.5 0.005% or less 1/2" 369 C Mount A-3077
MML6-ST40D x6.0 40.3mm| 4.8um 0.10mm | 0.070 | 42.8 |-0.012% or less 1/2" 399 C Mount A-3079
MML8-ST40D x8.0 40.0mm| 4.8ym 0.07mm | 0.070 | 57.0 -0.011% or less 1/2" 429 C Mount A-3081
MML1-ST40 x1.0 40.0mm 7.2pm 0.88mm | 0.046 | 11.0 |-0.013% orless 1/2" 269 C Mount A-3087
MML1.5-ST40 x1.5 40.1mm 5.6pum 0.44mm | 0.060 | 12.5 0.011% or less 1/2" 269 C Mount A-3089
MML2-ST40 x2.0 40.1mm 4.8um 0.29mm | 0.070 | 14.3 0.006% or less 172" 299 C Mount A-3091
MML3-ST40 x3.0 37.9mm 4.8um 0.19mm | 0.070 | 21.83 |-0.049% or less 1/2" 289 C Mount A-3093
MML4-ST40 x4.0 40.9mm 4.8um 0.14mm | 0.070 | 28.5 0.005% or less 1/2" 31g C Mount A-3078
MML6-ST40 x6.0 40.3mm| 4.8ym 0.10mm | 0.070 | 42.8 |-0.012% orless 1/2" 359 C Mount A-3080
MML8-ST40 x8.0 40.0mm| 4.8ym 0.07mm | 0.070 | 57.0 -0.011% or less 172" 379 C Mount A-3082

*Field depth values were calculated assuming a resolution equivalent to 1/2” CCD horizontal 240 TV display resolution (permitted circle of confusion diameter 40 um).
*Resolution values are for theoretical resolution at a wavelength of 550 nm.
Caution) The WD 40 mm series does not have a setting for the prism adapter option.
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Optica| Specifications .for.Macl?ine Types Product Name Converter |Magnification | Resolution gé%lgh VFa:g
Recommended for Combination with the Rear MML1.STesD/6s | S9P-1:5X 15X 12.5/m |0.99mm| 27.9
Converter SOD-2X 2.0X 12.5m |0.74mm| 37.2
Caution) If machines other than those recommended for MML1.5-ST65D/65 SOD-1.5X 225X 7im 870im 28.4
combination are used, foreign objects and damage of the rear SOD-2X 3X 7im 280im | 31.3
converter may be contained in the images. For this reason, do SOD-1.5X 3X 5.8im 230pm 26
not use any machines other than the recommended types. MML2-ST65D/65 SOD-2X 4X 5.8ym 170im 34.6
P ) Depth of . . ) Largest compatible n Commaodity - - n
Product name Magnification| WD Resolution - NA | Effective Fno| TV distortion Weight Mount
L field CCD L code Product name Magnification| WD  |Resolution D?i’;tlzm NA Eﬂsrc:gve TV distortion Largestccgg il Weight | Mount Cor:cr;ljc;dlty
MMLO08-ST65D x0.8 65mm | 12.4pm | 1.86mm | 0.027 14.9 0.0003% 1/2" 499 C-mount A-3011
" MMLO08-ST65 x0.8 65mm | 12.4pm | 1.86mm | 0.027 14.9 0.0003% 1/2" 449 C-mount A-3085
MML1-ST65D x1 65mm | 12.5pm | 1.49mm | 0.027 18.6 0.002% 1/2 449 C-mount A-3012
MML1-ST65 x1 65mm | 12.5pm | 1.49mm | 0.027 18.6 0.002% 1/2" 38g C-mount A-3025
MML1.5-ST65D x1.5 65mm 7pum 0.56mm | 0.048 15.5 -0.036% 1/2" 43g C-mount A-3062 "
MML1.5-ST65 x1.5 65mm 7pum 0.56mm | 0.048 15.5 -0.036% 1/2 369 C-mount A-3063
MML2-ST65D x2 65mm | 5.8uym | 0.35mm | 0.057 17.3 0.011% 172" 449 C-mount A-3013
" MML2-ST65 x2 65mm | 5.8um | 0.35mm | 0.057 17.3 0,011% 1/2" 38¢g C-mount A-3026
MML2-ST65DS x2 65mm 5.6pym | 0.35mm | 0.06 17.3 0.004% 1/2 379 C-mount A-3101
MML2-ST65S x2 65mm | 5.6um | 0.35mm | 0.06 17.3 0.004% 1/2" 329 C-mount A-3105
MML3-ST65DS x3 65mm | 4.7um | 0.19mm | 0.069 21.9 0.003% 1/2" 359 C-mount A-3102 =
MML3-ST65S x3 65mm | 4.7um | 0.19mm | 0.069 21.9 0.003% 1/2 309 C-mount A-3106
MML4-ST65D x4 65mm | 4.6uym |0.135mm | 0.073 27 0.0017% 1/2" 55¢g C-mount A-3014
- MMLA4-ST65 x4 65mm | 4.6pym | 0.135mm | 0.073 27 0.0017% 1/2" 50g C-mount A-3056
MML4-ST65DS x4 66mm 4.4pm | 0.13mm | 0.076 25.9 0.011% 1/2 41g C-mount A-3103
MML4-ST65S x4 66mm | 4.4pm | 0.13mm | 0.076 25.9 0.011% 1/2" 369 C-mount A-3107
MML6-ST65D x6 65mm | 4.6uym |0.091mm | 0.073 40.9 0.0023% 1/2" 60g C-mount A-3015 "
MML6-ST65 x6 65mm 4.6uym |0.091mm | 0.073 40.9 0.0023% 1/2 55¢g C-mount A-3057
MML6-ST65DS x6 65.3mm| 4.4pm | 0.09mm | 0.076 39.3 0.002% 1/2" 439 C-mount A-3104
MMLS-ST65DS <8 s4.9mm| 24um 1 0.07mm 1 0.076 50 0.003% 2" 26 © : A-3081 MML6-ST65S x6 65.3mm| 4.4pm | 0.09mm | 0.076 39.3 0.002% 1/2" 38¢g C-mount A-3108
: Al : : LEETE g el MML8-ST65S %8 |64.9mm| 4.4um | 0.07mm |0.076 | 50 -0.003% 1/2" 429 | C-mount | A-3081

*Field depth values were calculated assuming a resolution equivalent to 1/2” CCD horizontal 240 TV display resolution (permitted circle of confusion diameter 40 um).

*Resolution values are for theoretical resolution at a wavelength of 550 nm. Field depth values were calculated assuming a resolution equivalent to 1/2” CCD horizontal 240 TV display resolution (permitted circle of confusion diameter 40 pm).

*Resolution values are for theoretical resolution at a wavelength of 550 nm.
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Product name Magnification| WD  [Resolution Deﬁpetlr(; e NA EffFer::(t)we TV distortion coml;;:tri?)le:tCCD Weight Mount Co?(;r;c;dlty Product name Magnification WD Resolution Diﬁ:& ui NA | Effective Fno TV distortion Largestézglgn FEUE Weight Mount Con;g:jt:}dlty
MML08-ST110D x0.8 110.0mm | 13.5pm | 2.00mm | 0.024 16.1 0.002% 1/2" 85¢g C-mount A-3002 MMLO08-ST110 x0.8 110.0mm| 13.5pm | 2.00mm | 0.024 16.1 0.002% 1/2" 78.59 C-mount A-3019
MML1-ST110D x1 113.0mm| 14pm | 1.68mm |0.024 20.9 0.05% 172" 589 C-mount A-3003 MML1-ST110 x1 113.0mm| 14pm | 1.68mm |0.024 20.9 0.05% 1/2" 509 C-mount A-3020
MML2-ST110D x2 110.0mm| 11uym | 0.66mm | 0.03 33.2 0.006% 1/2" 559 C-mount A-3004 MML2-ST110 x2 110.0mm| 11ym | 0.66mm | 0.03 33.2 0.006% 1/2" 50g C-mount A-3021
MML2-ST110DS x2 112.0mm | 11.2um | 0.66mm | 0.03 33.2 0.008% 2/3" 399 C-mount A-3109 MML2-ST110S x2 112.0mm | 11.2um | 0.66mm | 0.03 33.2 0.008% 2/3" 349 C-mount A-3111
MML3-ST110DS x3 108.3mm | 11.2pm | 0.44mm | 0.03 49.7 0.008% 2/3" 43g C-mount A-3110 MML3-ST110S x3 108.3mm | 11.2pm | 0.44mm | 0.03 49.7 0.008% 2/3" 379 C-mount A-3112
MML4-ST110D x4 110.8mm 7ym 0.22mm | 0.045 44.4 0.021% 1/2" 439 C-mount A-3005 MML4-ST110 x4 110.8mm 7um 0.22mm | 0.045 44.4 0.021% 1/2" 38¢g C-mount A-3064
MML6-ST110D x6 109.8mm |  7pm 0.17mm | 0.045 66.4 -0.005% 172" 489 C-mount A-3006 MML6-ST110 x6 109.8mm |  7pm 0.17mm | 0.045 66.4 -0.005% 1/2" 439 C-mount A-3065
MML8-ST110D x8 109.3mm | 7ym | 0.17mm |0.045 | 88.4 -0.007% 1/2" 54g | C-mount A-3007 MML8-ST110 x8 109.3mm | 7um | 0.17mm |0.045| 88.4 -0.007% 1/2" 499 C-mount A-3066

Optical Specifications for Machine Types Recommended for
*Field depth values were calculated assuming a resolution equivalent

Combination with the Rear Converter to 1/2” CCD horizontal 240 TV display resolution (permitted circle of
Product Name Converter | Magnification | Resolution ReptlofiifiErective confusion diameter 40 pm).
field Fno *Resolution values are for theoretical resolution at a wavelength of
SOD-1.5X 1.2X 13.5um 1.34mm 24.2 550 nm.
MMLO8-ST110D/110 H nm
SOD-2X 1.6 X 13.5pm 1.00mm 32.2
SOD-1.5X 1.5 X 14pm 1.11mm 31.4 Caution) If machines other than those recommended for combination
MML1-ST110D/110 SOD-2X 20X 14pm 0.84mm 1.8 are used, foreign objects and damage of the rear converter may be
MML2-ST110D/110 | SOD-1.5X 3X T1um 0.44mm 49.8 contained in the images. For this reason, do not use any machines other
than the recommended types.
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Product name Magnification | WD Resolution | Depthoffield | NA | Effective Fno | TV distortion | Largest compatible CCD | Weight Mount Commodity code 3 5| T g 2 l
MMLO08-ST170D x0.8 172.9 12pm | 1.79mm | 0.028 14 0.022% 1/2" 809 CMount A-3008 o o ob3
MML1-ST150D x1 156.0 8.8um | 1.05mm | 0.038 13 0.021% 1/2" 90g CMount A-3009 5 — § g8 ; 075 E
MMLO08-ST170 x0.8 172.9 12um | 1.79mm | 0.028 14 0.022% 1/2" 769 | CMount A-3022 ; < = 2 o~ 85 A
MML1-ST150 x1 156.0 8.8um | 1.05mm | 0.038 13 0.021% 1/2" 84g | CMount A-3023 A ez i Wi o7
*Resolution values are for theoretical resolution at a wavelength of  Optical Specifications for Machine Types Recommended for Combination with Rear Converter T et I : = T
550 nm. P . epth o ective T arges . ommodi
*Field depth values were calculated assuming a resolution equivalent Product name Converter | Magnification | Resolution | Depthoffield |Effective Fno Productname | Magnification) WD Resolution field NA Fno TV distortion compatible CCD Weight |~ Mount code
to 1/2” CCD horizontal 240 TV display resolution (permitted circle of MMLO8-ST170D/170 SOD-1.5X 1.2X 12im 1.17mm 21 MMLO18-110D x0.18 110.4mm| 24pm 15mm | 0.01 6.4 0.1%or less 2/3" 7009 | C-mount A-0041
confusion diameter 40 um). " SOD-2X 1.6 X 12im 0.88mm 28 MMLO03-110D x0.3 109.2mm| 16um 6mm | 0.02 7 0.1%or less 2/3" 380g | C-mount A-0043
SOD-1.5X 1.5X 8.8ym 0.69mm 19.5 MMLO18-110 x0.18 110.4mm| 24pm 15mm | 0.01 6.4 0.1%or less 2/3" 700g | C-mount A-0040
MML1-ST150D/150 —onm 20X sem | 0s2mm | 26 MML03-110 %03 |109.2mm| 16um 6mm | 002 | 7 0.1%or less 2/3" 380g | C-mount | A-0042

Caution) If machines other than those recommended for combination are used, foreign objects and
damage of the rear converter may be contained in the images. For this reason, do not use any

N *Resolution values are for theoretical resolution at a wavelength of 550 nm.
machines other than the recommended types.

*Field depth values were calculated assuming a resolution equivalent to 1/2” CCD horizontal 240 TV display resolution (permitted circle of confusion diameter 40 pm).
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(not bonded) ‘ Product Name S((:)c:;v:rtse)r( Magnification | Resolution | Depth offield |Effective Fno o] L o ledo] é [olo]
! -1. 1.5X 15pm 1.21mm 341 57777773777 hell 2 3
\ MML1-ST300D . Tt S
- SOD-2X 20X 15pm 0.91mm 45.4
o : 027 %1
gg % Note: Combine each rear converter with the recommended models only. Otherwise, dust or scratch
° on the rear converter may form an image. " 5
\_ ' % Product name Magnification| WD | Resolution De_pth i NA Sitsie TV distortion Larlgest Weight Mount Gl
field Fno compatible CCD code
MML4-195D x4 197mm | 4.2pm | 130pm | 0.08 25.3 0.1% or less 2/3" 480g | C-mount A-0061
Product name | Magnification| WD | Resolution | Depthoffield | NA | Effective Fno | TV distortion Largest compatible CCD | Weight Mount Commodity code MML6-195D x6 195mm | 4.2um 80pm | 0.08 37.6 0.1% or less 2/3" 490g | C-mount A-0062
MML1-ST300D x1 305mm|  15um 1.82mm | 0.022 | 22.7-C32 0.05% 172" 150g | CMount A-3061 MML8-195D x8 194mm | 4.2um | 60um | 0.08 49.9 0.1% or less 2/3" 500g | C-mount A-0063
*Resolution indicates a theoretical resolution at a wavelength of 550nm. *Resolution values are for theoretical resolution at a wavelength of 550 nm.
*Depth of field is calculated assuming a horizontal 320 TV resolution using a 1/2” CCD camera. (Permissible circle of confusion on the image-formation side: 40pm) *Field depth values were calculated assuming a resolution equivalent to 1/2” CCD horizontal 240 TV display resolution (permitted circle of confusion diameter 40 pm).



== lelecentric Lenses

. m . . Part Dimension
MML SerleS Ixedviagnirication Series Mainuses | Alignment Recognitiong smeasurement

For use with compact camera (diameter 17 mm)

MML-ST-CM seri RG]
Series Y
<
=
The MML-ST-CM/CS1 Series consists of small diameter, light <
o MMLO02-220D MML1-244D MML2-221D MML2-220 ) . ) . 9 =
= weight models that achieve fine pitch and small space through [
@ ween . . g Clmount special mounting of compact camera heads. (f|
& Clmotni'screw P . S The series is intended for use with diameter 17 mm (M15.5 2
2 — Mount securing screw & T
oot t s 2 R S ] NN mount sorew 4 P0.5) mounts. @
head locking screw L 41; 3 Mount securing screw =
et ovouion © 4 o}
- < = | g2 ] T2 2]
: Forsedutng M3 g 1-M3x 4 gl e g
e - @ hexagon socket = i g
B 5 Y e orLeD NBEE
: et
N = é load 3, o ||gmg:ume or LED
& ] <
g e = L o 240
g &
= I
I . Depth of Effective . . Largest . Commaodity
Product name Magnification| WD | Resolution field NA Fno TV distortion compatible CCD Weight Mount o
MMLO02-220D x0.2 222 16.7um 10mm 0.02 5 0.1% or less 2/3" 4509 C-mount A-0073 WDG 5 m m ® © 0 0000006060600 0000000000000 000000000000 000 0 00
MML1-244D x1 244.3 7.4um | 880um | 0.05 1 0.1% or less 2/3" 260g | C-mount A-0075
MML2-221D x2 221 7.4pm | 440pm | 0.05 21.9 0.1% or less 2/3" 320g | C-mount A-0076
MML2-220 x2 220 6.2um | 370pm | 0.05 18 0.2% or less 2/3" 400g | C-mount A-0074 Ve N N
MML1-ST65D-CM MML1.5-ST65D-CM MML2-ST65DS-CM
*Resolution values are for theoretical resolution at a wavelength of 550 nm. 017 %1 Depinte 017%) Depthie 5173,
*Field depth values were calculated assuming a resolution equivalent to 1/2” CCD horizontal 240 TV display resolution (permitted circle of confusion diameter 40 um). i - i Mis5F05 L Iwissxos
- J m Depth 16
m‘ ) Y -1
S T {f! SEmAN
. .° !
016%: | , | ™1+ ' 18_
‘ Sl 016, } a 0162, ‘10 3|
o) [HEHE o] [CEdk o (e
MES Bl SR i |4 \_ s
s ‘ § ° gl e 016.5, 1M3x4
hexagon socket of sl 1 ix a light guide
R i | [ g Sepine
g ‘% H < fix a lght guide or LED 2| i _—
= | C |
\_ AN ‘ AN J
N N [
MML3-ST65DS-CM MML4-ST65DS-CM MML6-ST65DS-CM
173 o 174,
" IM15.5 X 0.5 M15.5 X 0.5
4 T ™ " = EI *
= L LT
| 2 i 18 ¢ 016,
<| 0163, 10} 5, | 5216 % = 5 T
g [ s _ g ¢ L g E
g |¥ 4&%: i g |® F i’—i’lg n
s = 3 e 3 |,
< 0165, Q| 0168 N
: | e o B g
E ‘ e § i % g‘LE\gmg‘a
i =
\_ AN ‘ AN ‘ /
—— . Depth of Effective . 5 Largest 5 Commodity
Product name Magnification WD |Resolution field NA Fno TV distortion compatible CCD Weight Mount i -
MML1-ST65D-CM x1 65.0mm| 12.5pm | 1.49mm | 0.027 18.6 0.002% 1/2" 449 M15.5 P0.5 A-3073
MML1.5-ST65D-CM x1.5 65.0mm 7.0um | 0.56mm | 0.048 15.5 -0.036% 172" 43g M15.5 P0.5 A-3074
MML2-ST65DS-CM x2 65.0mm| 5.6pm | 0.35mm | 0.06 17.3 0.004% 1/2" 349 M15.5 P0.5 A-3113
MML3-ST65DS-CM x3 65.0mm 4.7um | 0.19mm | 0.069 21.9 0.003% 1/2" 32¢g M15.5 P0.5 A-3114
MML4-ST65DS-CM x4 66.0mm| 4.4pm | 0.13mm | 0.076 25.9 0.011% 172" 389 M15.5 P0.5 A-3115
MML6-ST65DS-CM x6 65.3mm| 4.4pm | 0.09mm | 0.076 39.3 0.002% 172" 409 M15.5 P0.5 A-3116

*Field depth values were calculated assuming a resolution equivalent to 1/2” CCD horizontal 240 TV display resolution (permitted circle of confusion
diameter 40 pm).
*Resolution values are for theoretical resolution at a wavelength of 550 nm.



MMVL-ST-CS 1 Series for Compact Camera (17 mm dia.)

—~A\ —~A
ST&M ST&M
N\ &
é WD65mm............................................ WD110mm.......................................... §
N n
w (2}
I I
2 4 N N N 4 N N O N 2
e MML1-ST65-CM MML1.5-ST65-CM MML2-ST65S-CM MML2-ST110DS-CM MML3-ST110DS-CM MML4-ST110D-CM MML6-ST110D-CM e
o o174, g P s Y o174 e @
g. ‘g‘ﬂ' s ‘gb' B s o Ay BT of7.4 M‘SD.Zp):hOfG 0179, Depthts : W58 Fos g
2 ‘ ) : Depth 16 o M‘Dﬁe;‘:?; t i e wI * i ¢

< = iy am= o El r T e s e 2 =5
l j\l l ’T’ T Light guide insertion hole 26 i == i e ‘
o168, | | o 0164, - ria Light guide insertion hole I, CALE N
‘ 0163, l E N [les /% ¢ o 7 [ag 0165, i - ‘ s
2 S g ] |y == 3 {:H-. S g 1] 2% 3 L | (53 g ] e
A e g atie g | 3 |5 - { | ERE s o SmEerr 7 mSpiGE
3 5 E{ I~ E 5 o “I: I: 3 | ol le g I =
2 ‘ mn I8 8 ] 4 ! i =m8E
& ‘ < ‘ . 9 ot % ooz TMBX4 Q | § 9 ‘f% g ° —7: 2 o
™ ates, i | o169, ; o 20 hesagon socket w60, | | woxa | &
; \ 3 \ 8 2 B igonr 10 e I  —>
f i g i g g M3 type procsssing on g | fixa light guide or LED J heragon st < T 1
IS = <ﬁ = opposite side in same position 5| ‘ Mgtype pwc%ssqgen opposite = fix a light guide or LED ; ~ C:tscrewst:cw
> | g e RS s posten | | g
_ AN AN ) o AN AN AN
N N N e N N N O
MML3-ST65S-CM MML4-ST65S-CM MMLG-STGEOS-CM MML8-ST110D-CM MML2-ST110S-CM MML3-ST110S-CM MML4-ST110-CM
0174, ﬂf' a’_EM155x05 A ey LAz oy .
. [ s xos . e G — o . Higaxes i s ] s
o T v E3 LT == - = 3| i %
g ks | ]l ] — g
i 01638, 5B 016 41
<| o168, ‘ w| 18 s ] ol ~ ‘ | 216 = Il
1 H |® o o 3 |2 3 Tl 2 | . iE %
8 ] 3 i al EIIT] a) I HAL a | <[ (156) &
5 |3 5|« i & E=MAEE 2 o g |° % 5
Al & i EHE 5 RO 3 |9 8 d || g 3 ‘
9 o163, e 0164; N oozl | N tz 3l ‘ LRk | ‘ &) 8 |
o o o 3 016 & 3 b | o168,
8 3 i ! & 3 d N 016 4 E .
g | s T - ] -
: ! : H 7 &P E a |
\_ 2N ‘ 2N ‘ % \_ AN 2N NS /
N
MML6-ST110-CM MML8-ST110-CM
s (] R
¥ S i
T sos) |
816 % ; i
Z T otes. 4 H
S B g 1 016 %
9 < 5 <
< S I
o AN /
- . Depth of Effective ) ) Largest ) Commodity - ) Depth of Effective . . Largest ’ Commaodity
Product name Magnification | WD | Resolution field NA Fno TV distortion compatible CCD Weight Mount i Product name Magnification | WD | Resolution field NA Fno TV distortion compatible CCD Weight| Mount i
MML1-ST65-CM x1 65.0mm| 12.5pym | 1.49mm | 0.027 18.6 0.002% 1/2" 38g | M55 P0.5 A-3075 MML2-ST110DS-CM x2 112.0mm| 11.2uym | 0.66mm | 0.030 33.2 0.008% 1/2" 36g | M15.5 P0.5 A-3121
MML1.5-ST65-CM x1.5 65.0mm 7.0pm | 0.56mm | 0.048 15.5 -0.036% 1/2" 36g | M15.5 P0.5 A-3076 MML3-ST110DS-CM x3 108.3mm| 11.2pm | 0.44mm | 0.030 49.7 0.008% 1/2" 40g | M15.5 P0.5 A-3122
MML2-ST65S-CM x2 65.0mm 5.6pm | 0.35mm | 0.06 17.3 0.004% 1/2" 299 M15.5 P0.5 A-3117 MML4-ST110D-CM x4 110.8mm| 7.5pm | 0.22mm | 0.045 44.4 0.021% 1/2" 40g | M15.5 P0.5 A-3067
MML3-ST655-CM x3 65.0mm 4.7um | 0.19mm | 0.069 21.9 0.003% 1/2" 279 M15.5 P0.5 A-3118 MML6-ST110D-CM x6 109.8mm| 7.5pm | 0.17mm | 0.045 66.4 -0.005% 1/2" 459 | M15.5 P0.5 A-3068
MML4-ST65S5-CM x4 66.0mm 4.4pm | 0.13mm | 0.076 25.9 0.011% 1/2" 33g | M55 P0.5 A-3119 MML8-ST110D-CM x8 109.3mm| 7.5pum 0.177mm | 0.045 88.4 -0.007% 172" 51g | M15.5 P0.5 A-3069
MML6-ST65S-CM x6 65.3mm 4.4pm | 0.09mm | 0.076 39.3 0.002% 1/2" 35g | M155 P0.5 A-3120 MML2-ST110S-CM x2 112.0mm | 11.2um | 0.66mm | 0.030 33.2 0.008% 1/2" 31g | M15.5 P0.5 A-3123
MML3-ST110S-CM x3 108.3mm| 11.2pm | 0.44mm | 0.030 49.7 0.008% 1/2" 34g | M15.5 P0.5 A-3124
*Field depth values were calculated assuming a resolution equivalent to 1/2” CCD horizontal 240 TV display resolution (permitted circle of confusion MML4-5T110-CM* x4 110.8mm| 7.5um | 0.22mm | 0.045| 44.4 0.021% 1/2" 35g | M155 P0.5| A-3070
diameter 40 um). MML6-ST110-CM* x6 109.8mm| 7.5um | 0.17mm | 0.045| 66.4 -0.005% 1/2" 40g | M15.5 P0.5 A-3071
*Resolution values are for theoretical resolution at a wavelength of 550 nm. MML8-ST110-CM* «8 109.3mm| 7.5pm | 0.17mm |0.045| 88.4 -0.007% 1/2" 46g | M15.5 P0.5 A-3072

* Made-to-Order

*Field depth values were calculated assuming a resolution equivalent to 1/2” CCD horizontal 240 TV display resolution (permitted circle of confusion
diameter 40 ym). However, design values from resolution are used for *1.
*Resolution values are for theoretical resolution at a wavelength of 550 nm.
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; ; . Dimension R 0 o ; . , ; : ;
m Main uses . Alignment J Part recognition melznlsure%ent w Main Uses Invisible image servation A Void inspection X SAW filter (LiNb03 LiTa03 inspection)

MEMS inspection Wafer positioning on wafer FCB positioning

Image recognition through film X Wire recognition on TAB board X Wafer surface observation and OCR
'
for Near-infrared Camera (770 to 1200 nm) SeiEaEEE

MML'NIR Series

The MML-NIR Series is designed for the wavelength band

for Compact amera (12 mm dia.)

MML'CS1 Series

MML-CS1 Series models are thin, space-saving, and lightweight

Y

@

&

§ so they can be mounted on micro-head cameras. from 770 to 1200 nm
= . .
8 MML-CS1 Series models are mounted on 12mm(M10.5 p0.5). This series provides special MML-use lenses that allow .
b
c_r; the observation of in-wafer defects and rear patterns if o
g combined with an infrared camera and illumination. =3
8 s
WDGsmm...l..l..............-.....I..I..I....l..l.l g
MML4-80D-IR | MML6-80D-IR| MML8-80D-IR
=
D-IRMagnification 4 X 6 X 8 X =
=
WD 82.4mm 81.5mm 81mm '
MML2-65D-CS1 MML4-65D-CS1 MML6-65D-CS1 Resolution 2.0um =z
. ny)
. /oD - 1/3'ccD. o 113coD Depth of field 50um \ 33um \ 27um »
M10.5P=0.5 1 [~ M105P=05 ‘ M10.5P=05 NA 0.15 g
[ Deetn 10 | Peetni0 g e Effective Fno 13.3 ‘ 20.1 ‘ 26.9 Spectral characteristics »
e T TV distortion 0.01%or less 100%
of I < M o [Tl OV Largest compatible 2/3" 90% 7 \ 1
o ZIL o1 % o i Sf & 5 80%
I il 1 8 [ = — Weight 90g \ 100g \ 110g ey / N |
5 = o o — ~ 1 2 5 ] ° l \ ——— NIR CAMERA
g 4 o s Mount C-mount 2 5o ot
o « i Y b | ~ ~ ) ° / I \ Infrared Light
3 5 g g Commodity code A-0235 | A0236 |  A-0237 5 sl — \ \ e——
12 012 S 8 0%
- o ol2 8 sl / A\ \
8 19 3 19 T *Depth of field is calculated assuming a horizontal 565 TV resolution using a 2/3 CCD camera. < 20% / I \ N
g g 3 19 (Permissible circle of confusion on the image-formation side: 30pm) = ] °/° | \ \
g *Resolution indicates a theoretical resolution at a wavelength of 985nm. g; )
400 600 800 1000 1200 1400 1600 1800 2000
Wavelength(nm)
Example application Infrared coaxial transmission observation
W D 1 1 0 m m ® O © 0 0 0 0 0 0 0 0 0 O O O O O OO O OO O OO O OO O OO O O OO O 0 0 0 .Wafer Plck_Up . F"p_chlp Bonding -Bonding |nspecﬁon Surface ObSerVatiOn obSerVatiOn th |R penetration
MML2-110D-CS1 MML4-110D-CS1 MML6-110D-CS1 Vacuum nozzle
1/3"CCD
© 1/3"CCD @ 1/3"CCD 2 IC Chip Interposer
> Ge] M10.5P=0.5 IC Chi
M10.5P=05 T _m105P-=05  F[§ Deshio Solder == ’ Solder bump 2NG
Depth10 [[J~ Derinto fore bump S Water ] \ e ox=l 07 S o -
Printed Circut / 718 | I | T 4 4
Set screw 2.6 Set sorew M2.6 Algnment Mark Alignment Mark " Solder bump 2L L siwater | | siwater
@ m — [ ] [ L N v ]
o T Sf o © 7 Tor o @ Set screw M2.6 ne Gircuit pattemn B =
o g | EI g ) 8 ‘ Ei 8 N 3 Ll Circuit pattern
8] P i 2 4 =
8 > 5 o == Consumables and Related Products
° 012] 0 012 B
o = o
s 19 o 19 3 12| C E
= g 19
=
Product name Magnification| WD Resolution | Depthoffield | NA | TV distortion | TVdistortion comt:{igbelthCD Weight Mount Commodity code
MML2-65D-CS1 X2 65mm 5.8uym 260pm | 0.06 17.4 0.1%or less 1/3" 45g | M10.5 P0.5 A-0098
MML4-65D-CS1 x 4 64.7mm 5um | 110pm | 0.07 29.8 | 0.2%or less 1/3" 479 | M10.5 P0O.5 A-0099 ) . ) ) ) i
MML6-65D-CS1 <G A5 5um 74pm | 0.07 440 0.1%o0r less 1/3" 509 | M10.5 P05 A-0100 @ Infrared halogen light source @ Spare Lamp @ Heat resistant light guide (HR Type) @ Cameraforinfrared light (IR Camera)
MML2-110D-CS1 x2 110mm 11pm 500pm | 0.03 33.2 0.1%or less 1/3" 60g | M10.5 P0.5 A-0101 Model MHAB-100W-IR Model LM-100-IR Model MSG4-1100S-HR Model MC-781P-0030
MML4-110D-CS1 x4 110.5mm 8.6um | 220um™ | 0.04 51.1 0.1%o0r less 1/3" 60g | M10.5 P0.5 A-0102 Snecicat Emission of o IR reflection coating P Heat Resistant S 2/3" 780Hx488pix
pecification Specification Specification et q Specification [y
MML6-110D-CS1|  x6  |109.6mm| 8.5um | 220um” | 0.04 | 76.3 | O1%orless | 1/3' 63g | M10.5 P05 |  A-0103 — 100niniormare — FOrI00W — specification light guide — NiRlsensitivity
ommodity : ommodity : ommodity } ommodity B
Gk A-0524 code A-8216 awil A-0637 code A-0346

*Depth of field is calculated assuming a horizontal 320 TV resolution using a 1/3 CCD camera. (Permissible circle of confusion on the image-formation side: 30ym) But 1 is calculated based on resolution.
*Resolution indicates a theoretical resolution at a wavelength of 550nm.

330) L
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*

Prism Adaptor

Prism Adapter

These prism adapters are for the MML-ST Series. Prism adapters make it possible to
bend the optical axis at a right angle of 90 degrees, and to perform mark recognition for
microscopic work by modifying the pitch between 2 MML lenses to a fine pitch.

—
OPTION

uondo I [

Caution) Combination of prisms with the MML-HR Series may result in marked deterioration of the image due to individual
difference of products. For this reason, the combination is not recommended.

0

90° Side Vision Right Angle Mirror Type

Options

The optical axis can be bent at a 90° right angle. This is useful when there is no space in the

upper direction.
The monitor image becomes the mirror image.

MML-PL16 MML-PL18

Inner optical path length 20

Center of
4

MML-PL16 | MML-PL18 | MML-PL25 | MML-GA20

For 18 dia. lens | For 25 dia. lens

Cover glassg20

Inner optical t=1mm
path length 20mm 26mm

Commodity
code

MML main body
/

MML main body
3-M2.6
stopper screw

Inner optical path
Tip of the lens Inner optical path Tength: 28.5
length: 35.5

Commodity
code A

*Working distance in the drawings are that of the lenses,
inner optical path length

MML-PL25

Inner optical path length

CCD camera

WD below prism = Lens WD -
Internal optical path length

M Cover Glass

MML-GA20 MML-GA1913

MML-GA1411

MML main body
3-M2.6 !

stopper screw

Inner optical path

length: 28.5



Options

90° Side Vision Pentaprism Type Optical Axis Pitch Variable Type

MML-P5 MML-P6 MML-PS8 (Pitch 3 mm type)

Images are shown erect and upright by the pentaprism. M M L_ PP1 6 M M L_ PP1 8
— MML-PP25

OPTION OPTION
—J —J
o
S MML-P5 (for ML-Z07545) MML-P6 MML-P8 w oobeamen o
= 30 50 =
S ) MML-PP16 20 MML-PP18 20 o
=} 3-M3 porcelain screw 4-M2.6 f — Q A =}
(to fix the lens) 012 Depth (to fix the lens) b S /
© <—>B31:L o15hole = “hes B S e <> S
— OI © M2 6hexagon socket set j mi?ﬂ“méﬁ L &
e = N . 5 QI A i“’—u’j{j iz':,wmm“gw(g“lde 0165/ Foursrewsendosed 018"
N 8[ \ ’ B MML main body 2 0 I éf/ JE a3 Jpl Jtﬂel ( JE 11‘“:‘8[7%?:‘;76? ‘ Jﬁﬁel Inner OPtical
" path length37.5 [4 M "v path lengt ! !
240 WD o, N Tip of the lens ‘ path lengthd7.5 ¢ o ; - path length ! ‘
| ) gl 3 7 I
Tipofthe lens /@16 (Inner optical path lengih: 53) f sgi {—'EH 0 §I | | ¢ & g & ® | !
FEliny H} - 5 8| ’l )
b Y v
S Inner optical path™ 'WD| WDT n 3,
}; length: 40.5 =l 09 Inner optical path 29 otr of v ol 3 4 17 - A
length: 40.5 ) . ) . 25 degrees o less) /5| =
*Working distance in the drawings are that of the of 2 o HZ  —
lenses, inner optical path length ) o J
e

WD below prism = Lens WD -
Internal optical path length

Optical axis pitch

Model | MML-P5 | MML-P6 | MML-P8 MML-PP25

Commodity| a-goog | A-8010 | A-8011 o=
code M3hexagon socket set
s o g e

Model MML-PP16 | MML-PP18 | MML-PP25 | MML-GA1411 | MML-GA1913

o ¥ m & EI Specification | For 16 dia. lens | For 18 dia. lens | For 25 dia. lens

2 X, . lggtehr l%?]t;ﬁfﬁ' 37.5mm 37.5mm 35mm Cove{ E%‘ﬁfm Cove;g%a;s:ﬁxw
S s Ppien | omm smm smm
ke r [ Commodity | a-go20 A-8021 A-8022 A-8063 A-8064

Optical Axis Variable Type Optical Axis Variable Prism

MML-P2 MML-P7 MML-P9 IMIMIL-PP Series Field of Vision Vignetting Chart

Mark recognition is possible for fine pitch between 2 points of extremely

small work. Because of narrow-pitch design, the MML-PP Series is subject to vignetting.
Since vignetting varies with the customer environment, such as object being inspected and illumination, be sure
to test the prism in the actual setup.
*This value is calculated but not guaranteed. Use the value for reference only.

MML1-ST65D + 1/2-inch CCD " i Vi Field of Vision (Horizontal Field of Vision Divided into 20 Equal Sections)
.
a 7 0 |01]02[03|04|05|06|07|08]|09]| 1
- Pitch 10 mm Type - Pitch 5 mm Type -
MML-P2 yp MML-P7 yp MML-P9 ccp
camera 4
MML main body 35 35 MML1-ST65D / 65

Tipofthelens T T/ 3-m2 mﬁLg 10, .o

stopper screw ) SI ‘ 516 8T H-
MML main bodt w MML main body 012

- 3 ¥ . 3-M2

9 Tip of the lens ™ Stopper screw w 111 topper screw

3

MML2-ST65D / 65

[}

gl " - j G MML4-ST65D / 65
: S 8
Inner optical path .. —_— -~ min pitch
o jieroptcalipary a 30 o MML6-ST65D / 65
= 4030 length: 40 =y Lﬁa?;sho\e Inner optical path 2| Lﬁghl Inner optical path (10mm,20mm)
R - length: 40 5]], 22noe length: 40
<) o MML1-SsT110D / 110
T AT
. . . ) 1
*Worklng_ dlstancc_e in the drawings are that of the MML2-ST110D / 110
lenses, inner optical path length 1
12| -6 | -2
MML08-ST170D / 110
12| -8 | -4 | -
) 17 | 13| -9 | -5 | -2
+ MML1-sT150D / 110
N 17 |14 |11 | -8 | -5 | -3 | -
Model MML-P2 MML-P7 MML-P9
Commodity Code A-8017 A-8018 A-8019 i Light quantity
down

-100%  -70% -40% -20% 0
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Variable Pitch Side View

MML-PSV16L/R

90° Prism for MML-High Resolution .
* MML-Standard for diameter 16.
MML_PLZSHR * Optical pitch one side 3 mm.
e Dedicated for MML-High Resolution * Length of internal light path: 20 mm
OpTioN Lens barrel diameter 25 OPTION
(o . . * WD = 40 lens can also be attached. )
- ¢ Length of internal light path 26.5 mmm

'g Fine pitch and small space observation is possible for the alignment marks between two point. -g

g =

> Series with a WD of 40 mm can also be used because of the compact design using the prism. S

MML-PSV 16L/R Vignetting Reference Data

Note that the MML-PSV16 is designed with fine pitch which may cause
vignetting in a portion of the screen when observation is performed with a wide
field of vision. (Differences exist due to the lens or camera being used.)

For optical systems with large NA, there are cases in which the image blurs or During inspection with a large field of vision
bends due to the strong effects received from the profile irregularity of the prism. vignetting occurs in the area within the red box.
However, a clear image can be acquired even for HR types with large Na by sorting
and removing prisms with high profile irregularity before use. 5

uring inspection

with a small field of vision

MML-PL25HR
@ ‘
1 ) ) |
2 1 :ﬂ Vignetting area PQI NT'
il el . Optical pitch
i ﬂ pyipbvE i One side 3 mm
PaAS =N socket head locking screws
i / Diameter 25 MML-HR Series ﬁ
‘ L
b1 R e
Sy 8 Application
N L7r\ 6@ <, pplicatio
Length of internal / Field of vision central
light path 26.5 pesenEplotine MOdel Specifications Commodity Code MML-PSV16L MML-PSV16R
orlese MML-PL25HR For HR 90° lateral vision mirror For diameter 25 A-8013
23.7

o
g8

D160, \‘g' ‘5_3,‘
& e

1.7

(RBE,
17413
@Y Field of vision central position M)‘LJ )

2-M2.6 +(WD of lens being user W Dictlensibeing 2-M2.6
2included M2.6 Xtan 2.5) or less user X tan 2.5°) or less 2 included M2.6 Hexagonal
Hexagonal socket socket head locking screws

head locking screws

.
N \\ I 3

5)

(7

< ‘
g Length of internal
path 20 (in air) light path 20 (in air)
Model Specifications Optical Axis Pitch Commodity Code
MML-PSV16R [Side View Prism for ST Series (right side)| One side 3 mm A-8007
MML-PSV16L Side View Prism for ST Series (left side) One side 3 mm A-8008
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Part Dimension

Main uses recognition 4 Y¥measurement

Prism Unit Alignment

Variable Pitch Side View Lens B

MML-P2516 MML Zoom Lens series

* 2 types of field of vision for ML-PL Series.
Lens A

e Same field of vision with two times the
magnification, two fields of vision with the
same maghnification, etc.

MML Zoom Lenses are high-performance lenses with integrated coaxial episcopic illumination designed
based on telecentric optics. Multiple zooming, long working distance, and an integrated coaxial
episcopic illumination system that covers the entire view allow for recognition of all types of objects.

[
Manual zoom and electric zoom type products with a stepping motor are available.

OFMON | o Lens A: Dedicated diameter 16

__ %
Model explanation

MML-P2516 M Low Power ¢ High Power Alignment M Large Field of Vision Rough Alignment Il Small Field of Vision High Accuracy Alignment
/mmwm Small
head locking screws Field of ML'Z — —

Al Vision

of Vision

%

uondo

v

Zooming method

None Manual

D Coaxial M Electric motorized

Lengio el igh l Two Focus Point Alignment M Focus Point Position A M Focus Point Position B
22 panBl@man  \ g

selleg sue wooz I

g \ \L Focus Point
@E \ A N Position A
CDOO | AN j . . e s
Foous Point High-performance super low magnification ML-Z01515DM
e I Position B .
motor zoom lens
=
8 056
Model Specifications Commodity Code M L-Z 0 1 5 1 5 D M 242
MML-P2S16 For ST 2 fields of vision prism For diameter 16 A-8012 — &

* Magnification range: 0.15X to 1.5X

64

(zoom ratio of 10:1)

High Accuracy Two Field of Vision Optical Unit we /R :
ML-2PLBOX
* Includes integrated coaxial M | g¢

I \._MR-20RM (Honda)

Cable length L=25 +10

mf\\?

episcopic illumination system
that covers the entire view.

Two fields of vision and two focus points can be observed with two

lenses. Moritex delivers after adjusting the CCD camera and optical

84
8

unit to the positions desired by our customers. Support is possible

to conform to the desires of our customers, such as the form of the

optical unit.

ML-Z01515DM  harness

Model ML-Z01515DM igh magnifcaion —  MR20RM(Honda)
MML-ST110mm Magnification x 0.15~ x 1.5 (zoom ratio of 10:1) LS(-LIMIT) - _|
g 219210 omen O G @R
Photo micro sensor LI =5 prow2 | +5v.2 < A |Red
MML-ST65mm atx0.15 atx 0.47 atx 1.5 EE-SXB71A /o) ® ~ @ 5
Effective Fno 6 9.9 16 Blacki] OUT.1 75 e 3Bl
% Moritex performs adjustment and inspection to ensure high Depth of field 21.3mm 3.5mm 0.6mm aucoloure ) 5 B e
accuracy CCDs, lenses, and prisms. Resolution 27um 14pm 7.5um Lowmancatn (o] oot o o © rown
o _
TV distortion -0.15%or less -0.02%or less 0.06%or less o 5 — |Blue2 GND2 (15) ® (O s
mron) R In Brown: B
NA 0.01 0.02 0.05 Photo micro sensor L0 (k= = ———@ D |Gray
<Center Position Accuracy> : EE-SXB71A e Slue? @4
+ (Lens WD x tan 1.5°) Weight 1900g
Largest compatible 10"
_\ Mount C-mount Oriental Motor
Five-ph: i
. . Commodity code A-0109 PRoAA stepping moter
<Rotation Alignment Accuracy>
x Relative Position within +£0.5°
*Depth of field is calculated assuming a horizontal 320 TV resolution using a 1/2” CCD
—

Upper and Lower Two Field of Vision Optical System (sample)

camera. (Permissible circle of confusion on the image-formation side: 40pm)
*Resolution indicates a theoretical resolution at a wavelength of 550nm.
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: . " imensi m . . Part Dimension
Alignment Part r nition Dimension Alignment e
Main uses gnme artrecognitionsy, measirement Main uses gnme recognition 4 \measurement

High-performance low magnification zoom lens Manual click zoom lens

ML-Z0220D ML-Z0315D

Electric motorized type o ) )
* Magnification range: 0.3X to 1.5X (click one of five levels)

ML'ZOZZODM e WD=151.2mm

* Integrated coaxial episcopic illumination system that covers the

o ) entire view.
* Magnification range: 0.2X to 2X (zoom ratio of 10:1)
@0 * WD=173mm A manual click system allows for +0.5% magnification repeatability. ‘%
e Includes mtegrateq co.aX|aI episcopic illuminationsystem Magnification can be adjusted between five different levels.
that covers the entire view.
g . . . g
= * A special light is attached. =
— —
3 Coaxial light guide (super random specification) L=800mm 3
g g
o Color filters (red, green) are attached. 3
] ML-Z0315D «
w w
g g
g 2
[‘&‘ C-mount
© ‘ <
ML-Z0220D ML-Z0220DM ML-Z0220DM  Wiring ariangement T T ik
- " § _ » Ej -optical axis adjustment kn
1Ca:I:FI‘Er\g(\:°L:;;0 £10) ';- il Zoom ring
© & © Zoom clicks in five positions.
& H 11260 @oEm . — | N} of (X0.3,X0.6,X0.8,X1.2,X1.5)
2 2D = High magpnification MR-20RM (Honda) S| @ e
= o5t LS(LIM\T) 1-M3x3 T i
19 — e OB O hexagon socket = cexipoint 240|222 & ©
° D 3|\ im—=- : o e 8@% Model ML-Z0315D ,ﬁ‘:‘éﬁéﬁ,ﬂgide " oI 8
< set screw & 050 IC reen| OUT. 1 B Yellow A i A o or [Cls)
I o0 Sy ﬁ ):+ @Og (O Magnification 0.3X to 1.5X (zoom ratio of 5:1) «‘ 38
& /" Fiber set screw = L follow ] UT.2 Hwinite | L.
059 - = H" * 1 = . beci| 6.1 ‘; ) g&wn iy L5L22 76 cﬂi‘n—ﬂ | ‘ ‘ &
mi —=F == 290 5 5 = { Mounting bacelonz @ 5 [voe | Zoom click & 4“ ‘
= o acs ®a O i x0.3 x0.6 x08 | x12 | x15 o
o] 4x04.5 8 068 : () ® @D position b 255
8 | oss - . 3 22| o
P.C.D80 Effective Fno 9.3 141 12.4 14.7 16.5 Light guide entrance| 040,55 888| 7
068 =t Depth of field 8.2mm 2.4mm | 1.5mm | 0.8mm | 0.6mm © .
. k! ¥ 5
S Zoom ring % Resolution 20.8uym | 12.4pm | 10.4pm | 8.2um 7.4pm o 2
g TV distortion -0.09% | -0.05% | -0.02% | 0.03% | 0.06% é 5
38 423 H
o 061 g NA 0.02 0.03 0.03 0.04 0.05
3 [ ngx:\ sos SCOPE Largest o e
g e T st —| mpatible CCD 1/2 2 .22
g i K\ o PULSE compatible ‘
EEEP @) MOTOR Weight About 5209 TN .
" Mount C-mount g — =
4,‘1‘,477 ol FEaoA hase) Commodity code A-0112 —
5 100 60 5
170
N - - *Depth of field is calculated assuming a horizontal 320 TV resolution using a
Contact us if you need a motor drive or controller. 1/2 CCD camera. (Permissible circle of confusion on the image-formation
side: 40pm)
*Resolution indicates a theoretical resolution at a wavelength of 550nm.
Model ML-Z0220D | ML-Z0220DM
Magnification 0.2X to 2X (zoom ratio of 10:1)
WD 173+4
Zoom click
position at 0.2X at 1X at 2X
Effective Fno 3.6 11.5 20
Depth of field 7mm 0.9mm 0.4mm
Resolution 12um 7.8um 7um
TV distortion 0.03%o0r less 0.15%o0r less 0.13%or less
NA 0.08 0.04 0.05
Largest !
compatible CCD 12
Weight 1100g \ 1900g
Mount C-mount
Commodity code A-0110 A-0111

*Depth of field is calculated assuming a horizontal 320 TV resolution using a 1/2 CCD camera. (Permissible circle of confusion on the image-formation side: 40pm)
*Resolution indicates a theoretical resolution at a wavelength of 550nm.
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T VIVIC Zoom Lens Series

Main uses  Alignment

Zoom Lens

Zoom Lens

M L-ZO7 545 Series

* Magnification x0.75 to x4.5 (zoom comparison 6x)

* WD =90 mm

e With uniform coaxial incident illumination function
that covers the entire field of vision.

* Internal focus adjustment function
(WD can be adjusted to -6 mm)

Options

M Proxar lens

M L'Z Series

Attach on the tip of a lens to change magnification and working distance.

A standard model zoom lens with outstanding functionality. Adjustment of

o . . . . . Model Focus ML-Z07545 ML-207545D/DM
magmflcat'on and WD is possible throth combination with options. position | Magnification. Min~Max WD | Matching| Magnification. Min~Max| WD Matching
@0 Near | x024 ~ x1.43 | 255mm X023 ~ x1.4 | 263mm A 73
T ol : . : ML-203 | Middl 023 ~ x1.36 | 283 022 ~ x1.33 | 292 Coaxial flumination
@ Manual zoom @ Coaxial incident zoom @ Coaxial incident zoom with deflection function RS || 2 mm | O | X s MM | "cannot cover the
Far x0.21 ~ x1.28 | 315mm x0.21 ~ x1.25 | 325mm entire view.
~ ~ A
ML-Z07545 ML-Z07545D ML-Z07545D-PL Near x 0.31 x1.87 | 195mm x 0.31 x 1.84 | 200mm R i
E ML-204 | Middle [ x0.3 ~ x1.81 211mm | O x0.3 ~ x1.81 | 216mm | “cannot cover the E
= oy e vome P2 [ Cmount [ Far | x029 ~ x1.72 | 220mm X029 ~ x1.72 | 234mm | Ve =
’8‘ il & c"’“"“"' 3?? N I § Near | x0.38 ~ x2.27 | 160mm x0.37 ~ x2.25 | 163mm A '8‘
3 ol ) E === A - ML-Z05 | Middle | x037 ~ x224 | 170mm | O | x037 - x2.21 | 174mm |Coaillumnsion S
o o 73 - & é Far | x0.36 ~ x22 | 181mm x0.36 ~ x2.17 | 185mm | entire view. o
8 |E 2 @l |E
S 2 “ El Near x0.52 ~ x3.17 | 114mm x0.52 ~ x3.16 | 115mm A S
%) 8 o ay | 1 PCDosS ‘ 8 o ML-207 | Middle [ x0.53 ~ x3.16 | 119mm | O x0.52 ~ x3.16 | 121mm |Coaxial illumination w
o) = & 4pointsin E CIgg [ ) o cannot cover the @
g. . a:;z;‘n;ims & b Bl 50.1 & Far x0.53 ~ x3.17 | 125mm x0.52 ~ x3.16 | 126mm entire view. 3
» I - 2 | 043 gx i 5o PCDoss 4ponts - Near x1.03 ~ x6.21 [53.4mm x1.03 ~ x6.21 [53.8mm @
oy o AN ) ofs s Model __{Gommodiy Gode Middle | x1.05 ~ x6.33 |54.7mm x1.06 ~ x6.37 |55.1mm O
HEEE == L Ly | | e ML-203 A-8029 i F 1.08 649 (56 . 108 - x6.49 [565
o 8| s ] w 5 3 | J ~ ! b d ~ u b
- == ESmiENT d | e I g ML-Z04 A-8026 A X mm X X [
= % 4 WF*\‘ \ ] ML-Z05 A-8027 Near | x1.45 ~ x877 |32.1mm x1.46 ~ x8.77 |32.3mm
o axial fiber mou ] Fools g 28 3 . i = =
2, ! ; : mLz07 | A0 MLZ20 | Midde | x149 - X901 [S27mm | [ x18 - x50 [2omm| O
8 : -1 < s ML-z14 A-8029 ar x1. ~ x9. .4mm x1. ~ x9. .6mm
I = 4 g ML-Z220 A-8030 **Magnification and working distance can be slightly changed by turning the focus adjuster ring (N+—F)
= = o381 | Indicated values are based on calculation formulas. Actual measurement may be different because of tolerance.
/77%7 ﬁiﬁi 060 They cannot be mounted on ML-Z07545D-PL.

@ Motor Zoom

Model explanation
MR-20RM-+(Honda)

Cable Length = 250

ML-Z07545DMR

s e e ML-Z . _ _ M Rear converter lens
Fiber Insertion Hole
sose T o0 — -l
' 1 ‘ Forbsouingh er e g Magnification Zooming method -
. ¥ Nhrrow angle 90° =
4 Cicumference Direction _| [ &
I ositon Not Fixed 33 N 9‘; ol None Manual
2 () g ) mI “ﬂ . 31 8 D Coaxial M Electric motorized A specially designed 2X rear converter. Mounting
PR Jq; 8 E == il this between a lens and CCD camera can double the
toosomonted | || Hand s for camora ovlton magnification without changing working distance. e
RN osition adjustmen 407
i e (@places) *May decrease the resolution.
4
§
= <l « x o
@ All models equipped with focus, aperture, and zoom. | Wiring arrangement HE e E
Model ML-Z07545 ML-Z07545D \ ML-Z07545D-PL \ ML-Z07545DMR T MR-20RM (Honda) Model Commodity code :
Magnification x0.75 to x 4.5 (zoom comparison 6x) 8 et ML-Z2X A-8036 >
WD (mm) 90+4.5 \ 80+4.5 \ 90+4.5 : e
Focus amount 0~-6mm tg\ﬁuwﬁ‘ i
With/Without motor Without (manual zoom) ‘With (motorized zoom/pulse control) 2 ez
Zoom position x0.75 time x2 time x4.5 time z s .
Effective Fno 1 16 28 B Prism Adapter
Field depth 1.6mm 0.3mm 0.1mm
Resolution 9.9um 5.4pm 4.2ym S M M I - P 5
TV distortion 0.02% or less 0.01% or less -0.02% or less ;g']—,g%
NA 0.03 0.06 0.08 e moter 80°side-looki t orism t
PX535MH-A -
Operation function All models equipped with focus, aperture, and zoom. {onental Tve;phese) side-looking pent prism type
Weight Approx. 440 g ‘ Approx. 470 g ‘ Approx. 490 g ‘ Approx 1000 g Monitored image is an electing image because of pent prism.
Largest Compatible 1/2"
CCD MML CCD camera
Mount C mount
Commodity code A-0118 A-0119 A-0120 A-0122 - j—[
Y ‘ ‘ ‘ Model Commodity code ] fr—
MML-P5 A-8009

*Field depth values were calculated assuming a resolution equivalent to 1/2” CCD horizontal 240 TV display resolution (permitted circle of confusion diameter 40 um).

*Resolution values are for theoretical resolution at a wavelength of 550 nm.
*The value for valid Fno is for when aperture is open.
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Board
inspection

oom ens

Main uses  Wafer inspection BGA inspection

Zoom Lens

Optional Lens with Motorized
Specifications

e Support is possible for 12x or 12x ultra zoom.
* Select from three types of standard motors.

* Manual and motorized focus is available.

e Available with or without coaxial illumination.

Zoom Lens (NAVITAR)
x12 Zoom Lens

Navitar's x12 zoom lens is the next-generation video zoom lens that has realized wide-view
observation in a wide zooming range with excellent resolving power. This lens exhibits its
power in inspecting various kinds of work, such as semiconductor wafer, board, and BGA.

e Wide zooming range and great resolving power

The basic magnification is x0.58 to x7. By changing the combination of adapter tubing and
attachment, x0.1 (resolution: 36 um) to x28 (resolution: 1 um) can be supported.

* F(lexible design

This lens has module-based design with priority to optical quality and mounting on equipment. By
combining the zoom lens with an adapter or attachment part, the optimum magnification and WD can be
selected or modified easily.
Il Motor options

The motor options can control zooming and focusing

¢ Attachment metal fixture for 12x motorized zoom Product number: 1-51272

Attachment metal fixture for 12x and 12x ultra motorized zoom

e Controller

NAVITAR NAVITAR,
ZOOM? ZOOM?

@ Limit switch
*Contact Moritex for each product number.

x efficiently by.a motor. The DC motor type has an anti- H Click option [D] %
\M) slip mechanism (made of metal) to prevent damage. . . . N
N The stepping motor type shows excellent performance ~ Seven click points can .be set fgr zooming: x1, x2, x3, N
S in automated applications because of accurate pitch X4, x5, x6, and x7 (basic magnification: x0.58~7). The o)
- movement. magnification reproducibility is within 5%. 3
o @ With 12 VDC motor magnetic encoder *Append D to the end of a zoom product number for 5
» @ With no 12 VDC motor magnetic encoder ordering. b
@ o @ Stepping motor »
%. @ Combinations g
[0}
@ Since the x12 zoom lens made by Navitar has a module-based design, the parts from (1) to (4) are combined to create a lens system. @
Product No.
Ii 1.Mount
1-6010 C mount adapter About the Control System
—— 2.Adapter tube 2.Adapter tube ; iver i i
1-61001 x0.67 mini-adapter Navitar has prepared a driver integrated controller ~ System Requirement
1-61400 x1 mini-adapter that supports all types of machines with 12x * Windows 98, ME, NT, 2000 or XP
1-62136 x2 mini-adapter motorized zoom. Th_e control_system can control Computer Requirements
1-6245 x1 short adapter one or two axes using a serial RS-232 or USB. « Windows OS
1-6233 x2 short adapter The software contains LabViewTM and Windows « Port: 1 serial or 1 USB port (hub is possible)
Graphical User Interface “GUI” for simple axis . Harc.i Disk: 1M byte
1-50486 x12 zoom with 12 mm fine focus control. Connection is performed using two D sub- « RAM: Sarr 0s
1-50487-M x12 coaxial zoom with 3 mm fine focus connectors. . oame as
4.Attachment
1-50011* x0.25 lens attachment
1-50012* x0.5 lens attachment
1-50013* x0.75 lens attachment i
1-50014 .5 [ el imEg List of Part Numbers for Motor Zoom
— }— 4 Attachment '
1-50015 x2 lens attachment *For 1-50486 only
1 The base is a lens with - . 3 Type of motor
. . o 2 Addit | funct
View of field data for x12 zoom motor zoom function tionatfunctions 2 phase stepping 5 phase stepping DC servo (with encoder)
12 mm motorized focus 1-51188 1-51206 1-51190
W.D. Camera GUANIERTe Resolution Low to| Depth of field Low to 3 mm motorized focus - coaxial illumination 1-51200 1-51204 1-51202
0.67x * 1-61001 1x 1-61400/6245 2x 1-62136/6233 high mag. high mag.
—_— 12 mm manual focus 1-51319 1-51316 1-51337
Magnification 0.1x ~ 1.2x 0.15x ~ 1.75x 0.29x ~ 3.5x 12x motor zoom T e
105-%%);1 1 1/3" 36.0x48.0 —~  3.0x4.0 24.0x32.0 —~ 21x2.7 12.4x16.6 — 1.0x1.4 i 50100-0 3 mm manual focus - coaxial illumination 1-51311 1-51315 1-51338
L Sl 1/2" 48.0x64.0 ~ 4.0x5.3 32.0x42.7 —~ 2.7x3.7 16.6x221 —~ 1.4x1.8 7 -0 No focus, no coaxial 1-51314 1-51317 1-51335
2/3" 66.0x88.0 —~  5.5x7.3 44.0x58.7 —~  3.8x5.0 22.8x30.3 —~ 1.9x2.5 - - N N :
s Magnification 0.2x — 2 ax 0.29x — 3 5y 0.58x — 7 No focus, wnh coaxial 1-51318 1-51306 1-51336
1_5-06‘12 165mm 1/3" 18.0x24.0 ~ 15x2.0 | 12.4x166 —~ 1.0x1.4 6.2x8.3 ~  0.5x0.7 36-6 6.17-019 12 mm motorized focus 1-51192 1-51208 1-51194
& 1/2" 24.0x32.0 ~ 2.0x2.7 | 16.6x221 ~ 14x1.8 83x110 ~  0.7x0.9 o 3 mm motorized focus - coaxial illumination 1-51196 1-51210 1-51198
2/3" 33.0x44.0 ~ 2.8x3.7 22.8x30.3 ~ 1.9x2.5 11.4x15.2 — 0.9x1.3 - N N
Magnification]  0.20x  —  3.5x 0.44x  — 53« 0.87x  —  105x 12x ultra motor zoom e mmmanualfocus 1-51825 1-51822 1-51333
= 10533?1(3 108 1/3" 12.4x16.6 — 1.0x1.4 89x109 —~ 0.7x09 41x5.5 —  0.34x0.46 24-4 555-0.09 3 mm manual focus - coaxial illumination 1-51326 1-51321 1-51334
F| mm 1/2" 16.6x221 ~  1.4x1.8 10.9x145 ~ 0.9x1.2 5.5x7.4 ~ 0.46x0.61 ) S No focus, no coaxial 1-51320 1-51323 1-51331
Q 2/3" 22.8x30.3 —~ 1.9x2.5 15.0x20.0 —~ 1.2x1.7 7.6x10.1 —~ 0.63x0.84 A A - - -
%r Magnification 0.30x — 4 7x 0.58x — i 116x — Tax No focus, with coaxial 1-51324 1-51327 1-51332
S 1/3" 9.2x123 ~  0.8x1.0 6.2x83 ~  0.5x0.7 3.1x4.1 — 0.26x0.34 R R
= | none | 86mm /5 123x164 —  10<14 | 83«10 ~ 07x09 | 4155 — 0.34x0.46 18-4 1.39-0.05 Controller Box Type Panel Type
2/3" 16.9x22.6 ~ 1.4x1.9 11.4x15.2 ~ 0.9x1.3 5.7x7.6 ~ 0.47x0.63 f K _
WMagnification 0.58x — 2 0.87x — 10 5x 1 70x — o1x Controller for 2 phase stepp!ng motor 1-62420 2-62577
15 | g 1/3" 6.2x8.3 ~ 0.5x0.7 41x5.5  ~ 0.34x0.46 | 21x28 ~ 0.17x0.23 19-2 0.64-0.02 Controller for 5 phase stepping motor 1-62506 2-62507
1-50014 1/2" 83x11.0 ~ 0.7x0.9 55x7.4 —~ 0.46x0.61 2.8x3.7 —~ 0.23x0.30 ’ : Controller for DC servo motor 1-62508 2-62509
2/3" 11.4x15.2 ~  0.9x1.3 7.6x101  —~ 0.63x0.84 3.8x5.1 —~ 0.31x0.42 -
Magnification|  0.78x  ~  9.4x 116x  ~  14x 230x  —  28x Electrical power source 1-62504
2.0x | gy 1/3" 46x6.2  ~ 0.38x0.51 | 31x41 ~ 0.26x0.34 | 1.6x21 ~ 0.13x017 10-2 0.35-0.01 USB cable 8-62502
1-51473 1/2" 6.2x8.2 ~ 0.51x0.68 5.7x6.5 ~ 0.34x0.46 21x2.8  ~ 0.17x0.23 ' ) RS232C cable 8-62501
2/3" 8.5x11.3 ~ 0.70x0.94 4.1x7.6 —~ 0.47x0.63 2.8x3.8 ~ 0.24x0.31

*Note that coaxial epi-illumination cannot cover the total field of view with a low-magnification adapter attachment.

324)
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Main uses Seril:]iscp%ré(tiig[c]tor LCD inspection ) Medical and hig

Zoom Lens

NAVITAR
x12 Ultra-zoom Lens

DIC Differential Interference
Module for Navitar 12x Ultra Zoom

By combining the DIC Differential Interference Module with the 12x Ultra Zoom,

The x12 ultra zoom lens realizes amazing resolution and magnification in combination with it is possible to emphasize and show in 3D uneven areas that are normally

an objective lens. If an infinity correction object lens is combined, the ultrahigh magnification difficult to observe in work that has mirror-like surfaces, such as metal, precision

zoom lens realizes high resolution (1650/mm or more) with long working distance and also processed surfaces, glass surfaces and wafer surfaces.

high magnification (x320 max). This lens is optimum for high-magnification applications in the (Caution) The differential interference lens for the objective lens is recommended

semiconductor and LCD inspection and medical and bio fields when using the objective lens.

NAVITAR NAVITAR
%% @ Combinations Diagram of Unit Structure DIC Differential Interference Unit Structure %%
Since the x12 ultra zoom lens has a module-based design, the parts from (1) to (4)
are combined to create a lens System. D ® 0] 2-51370 |M25x.75T Adapter Connect main unit and DIC

% D/_ @ 1-63726  |DIC Prism DIC prism unit area %
C Product NO @ 2-51485 Polarizer Install between the lens main unit and the coaxial ferrule C
g :l— 1 . MOU nt I:I] [ 1-50554 Ferrule with Polarizer Set product number for polarizer and coaxial ferrule g
g : 1 0
N @ 1-60816  |Analyzer Install between lens main unit and adapter tube N
o 1-6010 C mount adapter / \ [ [ N
g — 2.Adapter tube 2 Adapter tube ® o @ ® 5 1-61997 |1XRAT Dedicated adapter tube 1x g
— 1-61001 x0.67 mini-adapter ® 1-6120 2X RA Dedicated adapter tube 2x -
g 1-61400 x1 mini-adapter ® 251370 M25x.75T Adapter Connect with differ(‘ential interference objective adapter %
w 162136 2 mini-adapter manufactured by Nikon »

1-6245 x1 short adapter

1-6233 x2 short adapter *Use of Mitutoyo and Olympus can be supported by using the adapter which is attached to the

main unit of the ultra zoom.

1-50504 x12 ultra zoom with 12 mm fine focus

1-50503-M x12 ultra coaxial zoom with 3 mm fine focus

4.0bject lens

8-60758 x2 object lens of WD = 32 mm (made by Mitsutoyo)

1-60226 x5 object lens of WD = 34 mm (made by Mitsutoyo)

1-60227 x10 object lens of WD = 33 mm (made by Mitsutoyo) DIC Differential Interference Module Image

—4.0bject lens 1-60228 x20 object lens of WD = 20 mm (made by Mitsutoyo)
1-60229 x50 object lens of WD = 13 mm (made by Mitsutoyo) . . . .
Without prism With prism

View of field data for x12 ultra zoom with objective lens

Objective WD x1 adapter tube x2 adapter tube
lens CCDMagnification Low High Low High
x0.52 —~ x6.4 x1.04 — x12.8
X2 32mm 2/3" 12.7x16.9x21.2 —~ 1.03x1.38x1.72 6.4x8.5x10.6 —~ 0.53x0.7x0.88
172" 9.2x12.3x15.4 — 0.75x1.00x1.25 4.6x6.2x7.7 — 0.38x0.51x0.64
1/3" 6.9x9.2x11.5 —~ 0.56x0.75x0.94 3.5x4.6x5.8 —~ 0.29x0.38x0.48
x1.3 — x16 x2.6 —~ x32
5 34mm 2/3" 5.1x6.8x8.5 — 0.41x0.55x0.69 2.5x3.4x4.2 — 0.21x0.28x0.34
1/2" 3.7x4.9x6.2 —~ 0.3x0.4x0.5 1.9x2.5x3.1 —~ 0.15x0.2x0.25
1/3" 2.8x3.7x4.6 — 0.23x0.3x0.38 1.4x1.9x2.3 —~ 0.11x0.15x0.19 Example Of Zoom Image
x2.6 — x32 x5.2 — x64
. e 2/3" 2.5x3.4x4.2 — 0.21x0.28x0.34 1.3x1.7x2.1 — 0.1x0.14x0.17 Low power High power
1/2" 1.9x2.5x3.1 —~ 0.15x0.2x0.25 0.92x1.2x1.5 —~ 0.08x0.1x0.13
1/3" 1.4x1.9x2.3 — 0.11x0.15x0.19 0.7x0.92x1.2 — 0.06x0.08x0.09
x5.2 —~ x64 x10.4 —~ x128
%20 20mm 2/3" 1.3x1.7x2.1 — 0.1x0.14x0.17 0.63x0.85x1.1 —~ 0.05x0.07x0.09
172" 0.92x1.2x1.5 — 0.08x0.1x0.13 0.46x0.62x0.77 — 0.04x0.05x0.06
1/3" 0.7x0.92x1.2 —~ 0.06x0.08x0.09 0.35x0.46x0.58 —~ 0.03x0.04x0.05
x13 — x160 x26 — x320
<50 13mm 2/3" 0.51x0.68x0.85 — 0.04x0.06x0.07 0.25x0.34x0.42 — 0.021x0.028x0.034
1/2" 0.37x0.49x0.62 — 0.03x0.04x0.05 0.18x0.25x0.31 —~ 0.015x0.02x0.025
1/3" 0.28x0.37x0.46 — 0.02x0.03x0.04 0.14x0.18x0.23 —~ 0.011x0.015x0.019

*At low magnification, vignetting occurs on the monitor.

3 2c)
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Dimension
measurement

Foods label

inspection Fault location Security Main Usage = Alignment J Part recognition

Main uses Shape recognition

Non-Telecentric Macro Lenses ML01-327N MLO3-181N MLOS-132N ML1-89N

Q 230 1/2"CCD 230 1/2"/1/3"CCD 230 1/2'CCD 230 1/2"CCD
.'f / C-mount - / C-mount e / TR = / C-mount
ML-N Series = S :ﬁﬁﬁ Je
9 T [, o : 3| ¥ i
* 316, COMPACT BODY 5l . sz L i9
N & ° 0.1 5
« HIGH RESOLUTION AND LOW TV a[ | & i
DISTORTION ol T I g
- REASONABLE PRICES * ! |

* Best matching with peripherals

ML-N Series lenses were developed to be compact, high
performance models. Based on many years of experience
producing MMLs (Machine Micro Lens), Moritex adopted the non-
telecentric optical system as the lens design for this series. By

limiting the number of lenses in each layer to less than 3, we have

A

succeeded in developing high performance models at reasonable
prices.

Magnification and working distances can be tailored to your needs

Low Magnification Macro
Lenses

by using an optional Close-Up ring adapter.

S8SUST OIOB\ OLJUBIB|9] -UON ®
%

Model Magnification | WD (mm) | Resolution | Depth of field | Effective Fno TV distortionL | Largest compatible CCD | Weight | Mount Sold separately | Commodity code . . .
MLO1-327N | x0125% | 327.7216.4 | 83.9um |37.66mm| 471 | 0.4%or less 172 109 | C-mount A-0133 Small, high-resolution macro lenses to be mounted directly on
MLO03-181N | x0.3+5% 181.3+9.1 14.6pym | 5.43mm 6.11 0.2%or less 1/2" 159 C-mount A-0134 a machines. Working distance of all models is 90mm.
MLO5-132N | x0.5+5% 132.5 11.7um | 1.95mm 6.08 0.08%o0r less 1/2” 189 C-mount A-0131
ML1-89N x1 5% 89.6 7.9um 0.7mm 8.82 0.04%or less 1/2” 159 C-mount A-0132

SSUA| 098 UOIRILIUBRW MOT

*Depth of field is calculated assuming a horizontal 240 TV resolution using a 1/2 CCD camera. (Permissible circle of confusion on the image-formation side: 40um)

B The magnification can be changed by using the ML-EXR Series close-up rings.

Reference magnification and WD data for close-up ring combinations ML-15014 ML-24030 ML-3505 ML-5010
350mm o2 032 032 032
\ 014 ]
300mm ST )
\ MLO1-327N o S g o B R )
8 C-mount P 2 V
250mm 2 e - Mt y
— \ T :{ S NR N AR [T o
€ 200mm
€ \ NMLoz-181N o [ o | \ \ \
o 150mm | \ \ | i | |
S \\ML05-1 32N ML1-89N i §
100mm \ — ol 8
50mm s e R obo
g g . o | e
Omm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 = g o8
0 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 * 039
024 M22.5 P0.5
g . 8 I (Depthd)
Magnification conversion table Magnification g o2
Model Clghs‘%ktrl]gsnsng Omm 1mm 2mm 5mm 7mm 10mm 15mm 17mm 20mm
MLO01-327N Magnifocation 0.1x 0.13x 0.17x 0.27x 0.33x 0.43x 0.6x 0.67x 0.77x - -
: WD 3277mm | 258mm | 204mm | 138.8mm | 118.6mm | 97.5mm | 77.7mm | 72.5mm | 67.2mm Model | Magnification | E'€°UVe | wp |Depth of field| Resolution | Tvdistortion | Weight | “08StEOmPaNbIe | yount | Gommodity code
Magnifocation 0.3x 0.32x 0.35x 0.42x 0.47x 0.54x 0.65x 0.7x 0.77x ML-15014 x0.14 46 90mm 18mm 36um 0.1%o0r less 28 2/3" e A-0127
MLO03-181N d d H 2o 9
wD 181.3mm 170mm 162mm 140.7mm 131mm 119mm 104.6mm 100mm 94.6mm ML-24030 X 0.3 73 90mm 6.5mm 21um 0.1%o0r less 39g 2/3" C-mount A-0128
Magnifocation 0.5x 0.53x 0.55x 0.62x 0.66x 0.73x 0.85x 0.9x 0.97x ML-3505 X05 8.4 90mm 2 T 13um 0.1%o0r less 55 2/3" C-riGu A-0129
MLO5-132N : : : B Ll 9
WD 132.5mm 128.4mm 125mm 116.3mm 111.3mm 105.2mm 97.4mm 94.2mm 91mm ML-5010 x 1 8 90mm 0.6mm 6.3um 0.1%o0r less 68g 2/3" C-mount A-0130
ML1-89N Magnifocation 1x 1.02x 1.05x 1.12x 1.16x 1.2x 1.35x 1.4x 1.47x
WD G GOMIT S4mm SO GRHAATT SLESMI) 85 7SI 5:9mn *Depth of field is calculated assuming a horizontal 240 TV resolution using a 1/2 CCD camera. (Permissible circle of confusion on the image-formation side: 40um).
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== Normal Lens

oom ens

Dimension

Main uses measurement

Alignment J Part recognition oom ens

M Coaxial episcopic illumination
MLZ-HM ML-Z040 ML-Z052

TV Macro Lens .
unit appearance Lensside yz2s peos

Options (MLZ-HM) S

/4
&\i(.\ TV Macro Zoom Lens e ;

Deptht

o8

032

M30.5, P=0.5

* Zoom ratio of 4:1. (0.02X to 2.4X) Eight models
are available.

* Iris, focus, and zoom are adjustable. High-contrast

« Include screws to lock L2 series ﬁ Mega PlXEI Macro Main uses imagerecognitio
movable parts, T Zoom Lens
* Maximum outside diameter: m/ g L
CCTV simplified zoom models. Foms g % T -
Various types of images can be taken 120

Fix the fixing screws after setting conditions.
Do not rotate the ring while holding the screw.

» With operation lock screws
(Zoom, focus, and iris)
e Maximum compatible camera

e Zoom: Optical magnification
from x0.3 to x1

* Working distance: 90 mm

because the products are small, light
weight, and very functional.

Model ML-Z002 ML-Z004 ML-Z007 ML-Z014 ML-2020 ML-Z2026 ML-Z040 ML-Z2052 R P ; format: Up to 2/3 inch
WD(mm)max~ min 750~300 750~300 210~150 210~150 69~55 49~44 69~55 49~44 F‘ocu§|r?g. Varla.ble - P
Magnification | ¥0-02~ [X0.06~ [x0.044~[x0.12~ [x0.07~ [x011~ [x0.14~ [x0.21~ [x0.21~ [x0.3~ [x0.27~ [x0.33~ [x042~ [x0.58~ [x0.54~ [x0.66~ e Iris variation: Effective FNO4.5 to Close * C mount
9 x0.08 [x0.22 [x0.16 [x0.43 |x0.25 [x0.39 [x0.51 |x0.77 [x0.77 [x11  [x0.98 |x1.21 |x1.52 |x2.13 |x1.94 |x2.37
Depth of field (mm) +387~ [£51~ [+202~ |+28~ |+37~ |+16~ |[+19~ |+8.3~ [£4.2~ |+x21~ [(£2.7~ |[+1.8~ [+2.2~ |x11~ |[+1.3~ [£1.2~ Model MLH-3XMP
+30 +3.9 +15 +2.1 +2.7 +1.2 +1.5 +0.6 +0.3 +0.17 |+0.2 +0.13 |+0.17 [+0.08 |+0.1 +0.07 This high-performance macro Magnificati 03-x1 |
3 Effective Fno 4.6~22 9.2~44 4.6~22 9.2~44 4.6~22 4.6~22 9.2~44 9.2~44 | ts CCD Zoom ring o agnification | x0.3 - x1 (manual zoom)
g Weight (q) 94 101 94 102 103 103 110 m zoom [ens supports cameras Focus ring o usiring WD 90mm
Largest 1j2" 12" 12" 12" 1/ 1) 1/ 1/ of the one million pixel class. The M34 P=05 \ S / U1-32UNF Focus (Fno) F4.5~Close
compatible CCD zooming range is x0.3 to x1 by optical ) Filter screw M34 P=0.5
Mount C-mount C-mount C-mount C-mount C-mount C-mount C-mount C-mount maagnification. The resolution of n - :
Commodity code A-0136 A-0137 A-0138 A-0139 A-0140 A-0141 A-0142 A-0143 1009;mm B o s oo o q . Weight . 150g %
S L _ A 3 argest compatible 2/3"
center and periphery of the entire L [ g E M © CCD /3 73
High-performance zooming area. Combining 2 maga- M ity s &
4 g p pixel CCD realizes wide-range image S0 {72:5) = F(mi\f:)e Commodity code A-0220
< recognition with excellent contrast.
: @0 Macro Zoom Lens
(9]
o
5 ML-Z20108 ;
o . Q
g Main uses [
o
— X
[] @
2 =
@ . e
I * Zoom ratio of 8:1. Magnification range: 0.1x to 0.8x 1 0 Z L D
z 9 9 X Z0o0Mm Lens 8
> * WD=213mm N
] . e -
e * Focus adjustment +20mm (magnification variation +13%) M LH 1 Ox §
o . . L
3 * Iris, focus, and zoom are adjustable. c
2] . .
3 * Comes with locking screws. . I . 2
8 9 e Zoom ratio of 10:1. (Magnification range: Min. 0.023X to Max. N
S . . . o o . . . . 0.84X) 3
o High-resolution macro lens with 8:1 magnification ratio and long working distance. By using the focus ring on the tip, working .
Q . e * WD=Min. 450mm to Max. 150mm B
z distance can be changed within a range of 20mm. : : o
o e Iris, focus, and zoom are adjustable. 3
3 el Model ML-20108 ; ; e )
d 032 0o - * Comes with locking screws. MLH-10X I 2
g P 03034, Optical magnification 0.1X to 0.8X (zoom ratio of 8:1) © H @ ®
285 . . . . 3 3 3
@ = et e WD 213mm A wide range zoom lens developed for wide field. Zoom ratio can be 10:1 at a
& that t i ificati i ; ineti i =
2 = ange ht th ens s el Focus adjustment | *20M™ (amountthe tens Somes ot +1mm, magnification working distance of 150mm to 450mm by adjusting the focus.This lens can comsf | |]
H H H - 115.5 5.5/6| 15 21 25 10.2]
o 5|2 at 04X ‘ at 0.4X 2l 0.8X be used for FA, laboratory work, weak eyesight correction, and environment - &
| ™
E‘ v Irs ring Effective Fno 8.2 9.3 related projects.
il Zoom ring Depth of field 32.8mm 2.1mm 0.6mm Field of view chart
% Resolution 55um 14pm 8um Tiold of viow Model MLH-10X
S TV d‘istortionl -0.02%or less 0.18%o0r less 0.17%or less WD Magnification 1/2" (length mm x width mm) 1/3" (length mm x width mm) Magnification x 0.084 ~ x 0.84
The lens cannot be held. Operation function Manual: Adjusting iris, zoom, and focus 150mm | x0.086 —x0.84 |558x74.4 —57 x 7.6 42 x 56 — 43 x 5.7 WD 150~450mm
- Weight _ 1409 200mm | x0.06 ~x0.58 | 80 x 107 ~ 8.3 x11.0 | 60 x 80 ~ 6.2 x 8.3 I P o
+ LA AL 1/2" 250mm | x0.045~x044 | 107 x 142 ~10.9x14.5 | 80 x 107 ~ 8.2 x10.9 ) MISNR=0:75
i ! WD adjustment ring - 300mm | x0.037 ~x0.36 | 130 x 173 ~13.3x17.8 | 97 x 130 ~ 10.0 x13.3 Weight 2339
b 228 (Adjustment-+1mm) o (C4MOUT: Largest compatible .
a 028 Fiter mounting screu Commodity code A-0155 350mm | x0.031 ~ x0.3 | 155 x 206 ~16.0x21.3 | 116 x 155 ~ 12.0 x 16.0 1/2
= M22.5P0.5 (nofe 1) 400mm | x0.026 ~x0.25 | 185 x 246 ~19.2x25.6 | 138 x 185 ~ 14.4 x19.2 Mount ® e
450mm | x0.023 ~x0.22 | 209 x 278 ~21.8 x29.1 | 157 x 209 ~ 16.4 x21.8 Sl A-0149

*Depth of field is calculated assuming a horizontal 320 TV resolution using a 1/2 CCD camera.

(Permissible circle of confusion on the image-formation side: 40pm)
*Effective FNO indicates a value when the iris is open.
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Fiber end LCD inspection s

Main uses . - ) inspection
inspections 4 hand alignmentd s, | AL CCTV Lens

Coaxial Epullumlnatlon High Power Objective Lens Sliding Changer

Unit for Objective lens SOD.SRV -..
- S
SOD-IH Series eries

The objective lens has been changed to high speed by using a new slide mechanism.

. Compact design Rapid and highly accurate online inspection has been achieved.
» Compatible with various makers bright field lenses e Ultra high speed Variable power Maximum = 0.33 seconds
* Mount in many different ways such as horizontal setting e High accuracy  Repeated positioning =1.5¢m

* High durability 50 million times

SOD-IIl is an optical unit used for coaxial epi-illumination with objective lenses. If you are using a
metallurgical microscope, this unit is effective for image input because it produces video of the same * WD adjustment function
level. This unit is designed for infinity correction objective lens (bright vision) and can be used with the

* Image positioning adjustment function
lenses listed below. In addition to the monocular type, the 5-hole revolver type (manual or electric) allows

for the mounting of five objective lenses is available. ® Independent Operation panel
L]
AT %2 oo T TR ) USB 2.0 External control

& ‘ /T MSGA-1100S, ete. —

N — -+ The magnification power is changed by sliding 5 objective lenses on the X- and Y-
|

030 5 2 axes. This achieves high speed, high accuracy, and high durability when compared

Gl pataing 9 |93 és% %C-;gizr;”:;ew Ei‘ 30 Fgrcoaxwalv_ T

|\\lim|nat|on S

to the conventional revolution method. Also, unique new functions provide smooth

-

| 0
160

95
Ny

90 or more £

)

b
2 4043 | |sp| 20 0rless ~ installation and adjustment when loading onto machines.
8 |l | IF & s Nl 8 g
wlat =i 1T b pASAR SOD-SRV Structure
= 036 ]\ NOiL=6 0295 ‘ Mzzeors |
M:L=7.5 033 JN— Product Name Model Notes
@“n Lens barrel SOD-Iil Infinity objective unit ‘-ﬁr
LV-SRV2H6 2 hole type
Model soD-lil SOD-IIl RV5 | SOD-Ill RV5M Slide area [BUEIRELL Sl ipe
Q Remarks Five-hole manual Five-hole electric LV-SRV-5H6 5 hole type Q
3 revolver type revolver type LV-SRV-6H4 6 hole type 2
o Corg(r)r&(;dity A-0171 A-0172 A-0173 Control box LV-SRCR Control box for X- and Y-axis motors o
m Control panel LV-SRO9 1 meter cable attached m
? SRV @atitie] el CV-3N r1n;:able required for both X- and Y-axis (3 ?
3 3
5 . . OBN20 For diameter 20.32: =3
5 Il Compatible object lenses ) Objective lens adapter [0BN25 1 setfor | For M25:Nikon 8
S M Mitsutoyo 2 hole type double ring (2 rings in 1 e ) S
pt — — s - set) OBN26 For M26:Mitsutoyo c
S ggg (mm) Commodity code OBN27 For M27:Nikon 5
= M Plan Apo 2 X 0.055 34 A-8132 =
% m :::: ::z 3(;(X 8;‘; 3:?3‘.‘5 :ggi *Stand, objective lens and CCD camera are not included. g
'c%' M Plan Apo 20 X 0.42 20 A-8137 %’.
Q M Plan Apo SL 20 X 0.28 30.5 A-8135 Q
s M Plan Apo SL 50 X 0.42 20.5 A-8136 Main Specifications (SRV-5H6) s
g M Nikon 2
» i »
P Model NA WD (mm) Commodity code U i‘,’sr"csp"wzr siae Tz L io>j,“jpx,<1oox , o
8 CF IC EPI Plan 2.5 X 0.075 8.8 A-8143 tra Hig' pe(.a. .| (2] ax = 0.33 seconds / Min = 0.53 seconds 8
st CF ICEPI Plan 5 X 0.13 22.5 A-8144 Repeated Positioning +1.5pm z
- CF ICEPI Plan 10 X 0.3 16.5 A-8148 Durability 50 million times -
CF IC EPI SLWDPlan 10 X 0.21 20.3 A-8145 Slide Area Weight 4kg
CF IC EPI SLWDPlan 20 X 0.35 20.5 A-8146 Pressure Resistance Approximately 15 kg
CF IC EPI SLWDPlan 50 X 0.45 13.8 A-8147 Electrical Power Source AC90V-240V
Image Auto Focus
Peripheral Equipment
(Option) Laser Auto Focus
Z-axis Stage Controller

6 hole type 2 hole and 3?9 hole types are also available.

Parts are also sold separately.
Moritex offers special orders to support customer equipment.
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Normal Lens

s rheccotens

High-accuracy inspection by line CCD (LCD glass, color filter, and board)

Appearance inspection and alignment by large mega-pixel area CCD
(300 mm wafer, LCD glass, board, etc.)

Line CCD Lens

Macro Lenses for Line CCDs,
for 57mm Sensor

Wafer
inspection

Lead frame
inspection

; . : Package board Film
Main uses: Main uses inspection inspection

S rheccorens

Macro Lenses for Line CCDs

W ML-L Series

* Optimal for high speed processing for high

* Advanced optical design for maximum 8000 bit (57.3mm) fields of vision

* Advanced optical design for 1 mega-pixel (>=2 million bit) area CCD

* Adjustable magnification (0.2X-0.35X or 0.35X-0.5X)

e Low TV distortion, all models less than 0.1%
* Low marginal rays difference
* Low chromatic aberration & Low distortion. * High resolution, high contrast

* Adapters for camera mount variations. * Suitable for long WD applications

High performance Line CCD lenses for maximum 8000 bit (element size:57.3mm) line sensor. Flexible ML-LO5 ML-LO7 ML-LO9 ML-L14
. . I . . . . . 3-M2.6x2.5 3-M2.6x2.5
design allows fine magnifi cation setup by focus adjustment.Outstanding performance is achieved by s 1 ez s e e y B )
L . . . . . . WD2508 180 ot wotes 120 SiREAS WD 1585 30 _ Wb 100 38 —
minimizing RGB color chromatic aberration/distortion. Optional mounts accept various camera mount. | i e S (L i e R e sl L ¥ N \
g ] [ < aA e s = i 5 i N
This series is designed not only for the maximum o57mm (7pm/Pix) Image format but also for the large d g° N L ° ¥ &R Nl E ng %K$ g = «L%g < \ g
= < 9 e +
Iris adjustment screw ris adjustment screw i i -
area CCD Sensor (MAX40mm ). — e Iis adjustment sorew "1\ s ajusiment scrow
ML-L047-200 (D
ML-L02035 ML-L03505 e
WD 200 == 11714 60.5
WD 555.4(x0.2)  104.3(x0.2)~121.3(x0.35)  51.5 WD 345.6(x0.35) , 121.3(x0.35)~138.3(x0.5) 51.5 o 2
WD 345.6(x0.35) WD 261.8(x0.5) .
18 ,(1.3~18.3) 1.7 18 (1.3~183) 1.7 A fE f
M46 P=0.75 ¥ M46 P=0.75 - \/ 3 H: /L
‘ ' hS 1 -
i o i ris adj screw - =
/\ | ‘g bl A (=3 n I PMozrci\;nssuew 'fmaeaccu
5 : @ 1% '\/, = et N
Screw for Iris |4 Screw for Iris ;
control & fixing /f* 3-M2.6 . control & fixing /[’ 3-M2.6 .
Screw for Magnification for mount setting Screw for Magnification for mount setting - ) Depth of 7 - : ;
control & fixing control & fixing Model Magnification | Effective Fno WD field Resolution | TV distortion | Weight Mount(Sold separately) Commodity code
@ ML-LO5 x0.5 5.9~28  |250.5mm| 470pm 20pm | 0.1% or less | 700g | MMT/FDMT/FMT/CMT(See below) A-0179
ML-LO7 x0.7 6.7~32 194mm 270um 14um | 0.1% or less | 800g MMT / FDMT / FMT / CMT(See below) A-0180 @
— Zoom Effective | Depth of ) — - Wergcst " ML-L09 %0.933 7.7~37 158.5mm| 160um 10pm | 0.1% orless | 800g | MMT/FDMT/FMT/CMT(See below) A-0181
Model | Magnification | oo | WD(mm) Fno field |hesolution| Distortion | Weigh | o, aipiecep | Mount  |Commadity cade ML-L14 1.4 9.5-45 | 100mm | 95um 7um | 01% or less | 800g | MMT/FDMT/FMT/CMT(See below) A-0182
" atx0.2 555.4+16.6 | 5.8~32 1imm | 19.3pm d ¥ = % B
ML-L02035 XOM2 x0.35 H +0.1% 750g #57.3mm Mount Adapter A-0184 ML-L047-200 x0.47 5.9~32 200mm | 300pm 12um |0.01%or less| 720g MMT / FDMT / FMT / CMT(See below) A-0183 —
anual atx0.35 | 345.6+10.4 | 6.6~36.6 | 475um | 12.6ym | Orless (Options) 2
ML-L03505 | X0-35-x0.5 | alx0.35 | 34562104 | 6.6-36.6 | 475um | 12.60m | £0.1% | g0 | g573mm | MountAdapter | oias *Depth of field is calculated based on resolution. 9
Manual atx0.5 261.7+7.8 7.4~41 295um | 10pm orless ’ (Options) O
s
H [0]
*Depth of field is calculated from resolution. . Camera mounts (Optlonal) a

*Resolution indicates a theoretical resolution at 550nm wavelength.
Lens main body Camera mount

Line CCD camera

JOSUBS WW /G 10} ‘sgDD dulT 10} sasuaT 040e\

Model MMT FDMT FMT CMT
Bl Camera mounts (Optional) P2MT-S (DALSA Piranha 2 mount) P3MT-S (DALSA Piranha 3 mount) Mount NED compatible mount| Canon mount Nikon mount C mount 0
53 & Commodity code A-0191 A-0190 A-0189 A-0192 [MWOR|
31.95 8
-y 149 30 3.5
Lens main body Camera mount [
Line CCD camera - . [
. B g T Lﬂ
wD
MMT FDMT FMT CMT
= M72 P=0.75 \M72 X 0.75 385 336 i I
44.8 T e 62 Line CCD camera element list
FMT-S (Nikon F mount) CMT-S (C mount) = i M52 Pt . ‘ e = Cmount Viodel
. W W I W ) 14pm x 1024bit
s, 2 3 g 3 s 11um x 2048bit
Model FMT-S CMT-S L m : M M I 11um x 2592bit
Mount Name Nikon F mount C mount o = m ! 7pm x 5000bit
Commodlty Code A'0193 A'0194 % é ﬁ @ Flange back 36.7 Flange back 42 Flange back 46.5 /M55 P0.5 47|Jm X 5000b|t
. o 4.7pm x 7500bit
== NED compatible ount ~ Canon mount Nikon mount C mount ks '

*Moritex also prepares mounts of all other manufacturers.
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ens Main uses . Wide area monitor C CTV LenS

Field, WD, and magnification when a close-up ring is used

c CTV I Close-up ML-0614 ML-0813 ML-1214
e n se s ring (mm) Field of x width)| Field of vi xwidth)| WD ~ [Field of vi x width) | Field of vi xwidth) | WD _ |Field of i X width)| Field of xwidth) | WD o
1/2" 1/3" (mm) Magnification 1/2" 1/3" (mm) Magnification 1/2" 1/3" (m m) Magnification
0 165 x 221 124 x 165 200 | 0.03 96 x 128 72 x 96 148 | 0.05 103 x 137 77 x 103 248 | 0.05
0.5 44 x 58 33 x 44 43 0.11 43 x 57 32 x 43 59 0.11 55 x 73 41 x 55 125 | 0.09
60 x 79 45 x 60 63 0.08 77 x 102 57 x 77 115 | 0.06 119 x 159 89 x 119 289 | 0.04
1 25 x 34 19 x 25 19 0.19 27 x 37 21 x 27 34 0.18 38 x 50 28 x 38 80 0.13
. 30 x 40 22 x 30 25 0.16 38 x 51 29 x 38 52 0.13 59 x 79 45 x 59 136 | 0.08
° A Wlde range Of prOdUCtS from 1.5 20 x 27 15 x 20 22 0.24 29 x 38 21 x 29 57 0.17
f=6mm to 100mm. 26 x 34 19 x 26 | 31 | 019 | 40 x 53 30 x 40 | 85 | 0.12
2 23 x 31 17 x 23 42 0.21
* Focus and iris are adjustable using attached locking screws. 80 x 40 | 22 x 80 | 59 | 0.16
. " ML-1614 ML-2514 ML-3519
e Camera mount: C mount ricrigs(?nl',f) Field of vi xvidih)| Field of v xvidh) WD ~ [Fedotvi xvidih)| Field of v xvidh) WD  |Fied of i X vidh)| Field o vi xvidth) WD D
12" 1/3" (mm) Magnification 1/2" 1/3" (mm) Magnification 12" 1/3" (mm) Magnification
o . o ) i 0 109 x 145 82x109 | 358 | x0.04 | 87x115 65 x 87 458 | x0.06 | 66 x 87 49 x 66 500 | x0.07
CCTV (Closed Circuit Television) lenses were developed to recognize images in a wide area. All models 05 64 x 86 48 x 64 206 | x0.07 64 x 85 48 x 64 338 | x0.08 55 x 73 41 x 55 422 | x0.09
have an iris and focus adjustment that you can set as required with the included locking screws (*1). LR A i e |l | ais || 208 e e e | arle] s0GE | SR8 iR Eeiuciy | 2| 0
1 45 x 61 34 x 45 143 | x0.11 50 x 67 38 x 50 269 | x0.10 47 x 63 35 x 47 366 | x0.10
Using optional close-up ring and converter lenses allows for macro photographing. (+2). 78 x 104 58 x 78 252 | x0.06 | 121 x 161 91 x 121 637 | x0.04 [ 168 x 223 126 x 168 | 1240| x0.03
*1 Not designed to be vibration proof. 1.5 35 x 47 26 x 35 108 | x0.14 42 x 56 31 x 42 223 | x0.12 41 x 55 31 x 41 324 | x0.12
*2 Tolerances of lenses may increase and image quality 52 x 69 39 x 52 164 | x0.09 81 x 107 60 x 81 425 | x0.06 112 x 149 84 x 112 834 | x0.04
may worsen as a result. 2 29 x 38 22 x 29 86 | x0.17 36 x 47 27 x 36 191 | x0.13 37 x 49 28 x 37 291 | x0.13
39 x 52 29 x 39 120 | x0.12 60 x 81 45 x 60 320 | x0.08 84 x 112 63 x 84 631 | x0.06
5 14 x 18 10 x 14 35 | x0.35 19 x 25 14 x 19 103 | x0.25 22 x 30 17 x 22 185 | x0.22
ML-0614 ML-0813 ML-1214 16 x 21 12 x 16 42 | x0.31 24 x 32 18 x 24 130 | x0.20 34 x 45 25 x 34 265 | x0.14
10 7.3x9.7 54x7.3 14 | x0.66 11 x 14 8.0 x 11 60 | x0.45 13 x 18 10 x 13 121 | x0.36
et aus s 7.8x 10 58x7.8 15 | x0.62 | 12x16 9.1x 12 66 | x0.40 [ 17x22 13x17 | 143 | x0.29
@ T Iﬂm 15 7.4x9.8 5.5x 7.4 43 | x0.65 9.5x 13 7.2x95 93 | x0.50
T g =8 T 8.1 x 11 6.0 x 8.1 45 | x0.60 11 x 15 8.4 x 11 103 | x0.43
J T e S 2 ’%i a 77 gl . % EE e g J 20 56x7.5 4.2 x 5.6 34 | x0.85 7.4x9.9 5.6x7.4 78 | x0.65
g £ R e % |8 & g3y z g 6.0 x 8.1 4.5x6.0 35 | x0.79 | 8.4x11 6.3 x 8.4 82 | x0.57
SENE I EJ; 2 25 6.1 x 8.1 4.6 x 6.1 68 | x0.79
— = “% — 5 6.7 x 8.9 5.0x 6.7 70 | x0.72
Close-up ML-5018 ML-7527 ML-10035
locking screw for Focus ring (mm) Field of vi X width) | Field of vi xwidth) | \WWD - Field of vi X width)| Field of vi xwidth) | \WD ) Field of view(length x width) | Field of xwidth) | \WD o
ML-1614 ML-2514 ML-3519 locking screw forris 1/2" 1/3" (mm) |Megnfeaton 1/2" 1/3" (mm) | Megnfeaton 12" 1/3" (mm) [Megifeaton
52 215 52 oo, ] 0 90 x 120 68x90 | 943 | x0.05 | 60x80 45x60 | 1000] x0.08 | 46 x 62 35x46 1000 x0.10
L i @ﬂ Aple 4l 1.5 57 x 76 43 x 57 610 | x0.08
— g 154 x 205 115 x 154 1577 | x0.03
o i i H . i T 2 51 x 67 38 x 51 548 | x0.10 43 x 57 32 x 43 776 | x0.11
g3 2 fg CEE _JE =5 58 g & o 115 x 154 86 x 115 | 1193 | x0.04 | 184 x 246 138 x 184 | 3189 x0.03
s S g R EE 3 8 ) 5 31 x 41 23 x 31 347 | x0.16 | 30 x 40 23 x 30 607 | x0.16 | 27 x 37 21x 27 724 | x0.18
|58 | 46 x 61 35x46 | 503 | x0.10 [ 74x98 55x 74 | 1422| x0.07 | 95x 127 71x95 | 2413] x0.05
» _C-mount 10 18 x 25 14 x 18 226 | x0.26 20 x 27 15 x 20 475 | x0.24 19 x 26 15x 19 609 | x0.25 B
@ 23 x 31 17 x 23 273 | x0.21 37 x 49 28 x 37 833 | x0.13 48 x 63 36 x 48 1432 | x0.10 ®
<Y 15 13 x 18 10x 13 174 | x0.37 15 x 20 11x 15 408 | x0.32 15 x 20 11 x 15 546 | x0.32 <
ML-5018 ML-7527 ML-10035 15 x 21 12 x 15 196 | x0.31 25 x 33 18 x 25 636 | x0.20 32 x 42 24 x 32 1105| x0.15
o 1752 125 e s e 20 10 x 14 7.7x 10 145 | x0.47 | 12x16 9x12 369 | x0.40 | 12x16 9x12 505 | x0.39
8 e T T 12x 15 8.6 x 12 158 | x0.42 | 18x25 14 x 18 538 | x0.26 | 24 x32 18 x 24 941 | x0.20 Q
p & | | - 25 8.4 x 11 6.3x84 | 126 | x0.57 10 x 14 7.6 x 10 342 | x0.47 10 x 14 8x 10 478 | x0.46 p
g W 5 é 9.2x 12 6.9 x 9.2 134 | x0.52 15 x 20 11x 15 479 | x0.33 19 x 25 14 x 19 843 | x0.25 g
2 19 |. z NE e ol %« Nk e 30 7.1x94 5.3x 7.1 113 | x0.68 | 8.7 x 12 6.5x87 | 323 | x0.55 | 9.0x12 6.7x9.0 | 458 | x0.54 2
@ i . ; 8lE Tl AE g5 8 L 858 7.7x10 58x7.7 | 119 | x0.63 | 12x16 92x12 440 | x0.39 | 16 x 21 12x 16 778 | x0.30 @
8 3 | ;g S = R S = 1 35 6.1x82 46x61 | 104 | x078 | 7.6x 10 57x76 | 309 | x063 | 7.9x11 59x79 | 443 | x0.61 @
o I RE==hcE | = + | 1= 6.6 x 8.8 4.9 x 6.6 108 | x0.73 11 x 14 7.9x 11 412 | x0.46 14 x 18 10 x 14 731 | x0.35 )
40 54x72 41x54 97 | x0.89 6.7 x 9.0 5.1x6.7 297 | x0.71 7.1x94 53x7.1 430 | x0.68
5.8x 7.7 4.3x58 100 | x0.83 9.2x 12 6.9 x 9.2 391 | x0.52 12 x 16 8.9 x 12 696 | x0.40
. - 45 6.1 x 8.1 4.6 x 6.1 289 | x0.79 6.4 x 85 4.8 x 6.4 421 | x0.75
Model | Focal distance | Focus (Fno.) | Field of view (VxH) | Closest distance | Filter screw | Weignt (g) | -2r98S! SOmPatible |y py |~ Commodity 82x 11 61x82 | 375 | x050 | 11x14 7.9 x 11 669 | x0.45
ML-0614 6mm | F1.4~Close | 42.3°x54.6° 0.2m M27 P0.5| 60g 1/2" C-mount | A-0198 28 55x74 41x55 | 281 ) x087| 58x78 44x58 | 412 | x0.82
- . : 74x98 55x74 | 361 | x0.65| 95x13 71x95 | 647 | x0.50
ML-0813 8mm F1.3~Close 45.0°x 57.8 0.2m M25.5 PO0.5 60g 2/3 C-mount A-0199 60 50466 3.7 x50 200 | x0.97
ML-1214 12mm F1.4~Close 21.9°x29.0 0.3m M27 P0.5 60g 1/2" C-mount A-0200 7.0 % 11 50579 614 | x0.61
ML-1614 16mm F1.4~Close 23.0" x 30.4° 0.4m M27 P0.5 409 2/3" C-mount A-0201
ML-2514 25mm F1.4~Close 21.6°x28.5° 0.5m M27 P0.5 45¢g 1" C-mount A-0202
ML-3519 35mm F1.9~Close 10.8" x 14.4° 0.5m M27 P0.5 509 2/3" C-mount A-0203 @ Indicated values are based on calculations and actual measurements may be different. Use the values as a reference.
ML-5018 50mm F1.8~Close 7.9°x10.5° im M30.5 PO0.5 60g 2/3" C-mount A-0204 @ Products' accuracy is guaranteed only when themselves use them. Please note that WD, distortion, and image quality may vary
ML-7527 75mm F2.7-Close 49 x65° 1m M30.5 P05 659 2/3" C-mount A-0205 when a close-up ring or other equipment is used because tolerances of lenses increase.
ML-10035 100mm F3.5~Close 3.8"x5.1" im M30.5 P0.5 659 2/3" C-mount A-0206




== Normal Lens == lelecentric

ens Main uses . Wide area monitor W Main uses: Medical

Chemical Science Research « Physical/ Large Panel Recognition Laboratory Use
Te I ece nt ri c Chemical Science Research
Mega Pixel CCTV Lens
ga Fi Series CCTV lens
MTE-55
e Lineup of five models (f = 8 to 50 mm)
. . The MTE-55 lens uses F2.8, f=55mm telecentric optical system that reduces
* Supporting mega-pixel cameras v 1 opfical sy !
angle and magnification errors when observing objects. Accurate telecentric
°F nd iris variabl
ocus and iris variable performance is achieved when combined with the optional lens MTE2 with
* With operation lock screws (Focus and iris) magnification of 0.4X to 0.9X. Although there is no telecentric effect at the
e Maximum compatible camera format: Up to 2/3 inch magnifi cation of infi nite to 0.4X, aberrations are corrected well as compared
to regular lenses.
* C mount
MTE-55
The Mega-pixel CCTV Series provides monitor lenses developed for wide-area image recognition with higher definition. The greatest I cmount
feature resolvable is 100/mm and these lenses offer high resolution both at the center and the periphery. If used with a mega-pixel ol 2
camera, the lenses allow photographing with higher resolution and contrast than the conventional CCTV. For all models, the variable Hu‘
= |4 Model MTE-55
iris and focus (with lock screw) can be fixed at arbitrary positions (*1). The lenses also support macro photographing in combination gg:((ﬁ)) | FB17.526 N T ® 0 DX (e £ e Ge e i Vel
) ) -9 (0.5x agnification . 1.0X at max) .
with a close-up ring and a rear converter lens (*2). Focal distance F=55mm
*1 Vibration resistance is not considered in design. F
no 2.8~close

*2 If a close-up ring and a rear converter lens are used, an enlarged lens tolerance cause an individual difference X . . - . —
in product performance or image deterioration Field of view by CCD camera size (MTE-55) Photographing distance Infinite to 140mm

Note: The product performance is guaranteed only if the product is used alone. - Distortion 0.6% at max
(mm) ' - " Optical Marginal ray amount 78.50%
(length x width) | (length x width) | (length x width) | magnification Mount C e
ML-HO514MP ML-MO0814MIP ML-M1214MP 5000 550x733 415x550 300x400 x0.012 Filter size M43 P=075
Index Ring 3000 330x440 240x320 170x220 x0.02 - _" =
Iris Ring Index ring — Index ring e in 1000 132176 | 090x120 61x82 X0.05 Largest compatible CCD 213
M43x0.75 1/32 UNF Focus ring Focus ring E 500 55x73 40x53 30x40 x0.12 Weight (g) 3209
- (C Mount) M30.5 P=0.5 3 Sil-320NE M30.5 P=0.5 U1-32UNF 300 31x41 24x32 17x22 X0.21 Commodity code A-0212
TR TS g ——
7 3 il — = HE — 200 22x29 15x20 11x15 x0.3
- 3l = o ] = 140 13x18 10x13 07x10 x0.48
© olal e N - o o o - ©| o
3 898 8l 3 TEI— 5 8 88 1B HE
= :£ Options
4 (2.3) ég 2 206 FB17.526 és 2 e FB17.526
(45.5) 17526 : (N AIR) : INAR) M x2 converter lens (MTE2) Il x0.75 converter lens (MTEQ75)
(NEAR 46.9~FAR 45.5)  (IN AIR)
N C-mount
f“\\ C-mount  M21.5x0.5
Mf\‘g"qy ML-M1614MP ML-M2514MP ML-M5018MP Tﬂ N
3 Y7/ \\
Index rin o Index ring Index rin ? uu 2 TELECENTRIC
= Focus rin: Iris rin Focus ring Iris ring Focus ring Iris ring _ \eaTY/
2 M30.5 P=0.5 WierUNF M30.5 P=05 U1-32UNF M30.5 P=05 U1-32UNF Fo17.526 15T | re1ass
o ! M P 52 7 HE! R 0.75x o
>-_3 0 Lk | EE 5 = g
ol 8% T 5 8 38 = o o 2 L = o o o
(@] 9 AA Q[ g g [ g g =4
(@} EE L BA g
2 iy - i — Dedicated x2 converter lens MTE2 Dedicated x0.75 converter lens MTEO075 2
- 8o »H99 ‘ ‘ ‘ ‘ Commodity code A-8083 Commodity code A-8084 &
o 282 Fﬁ\] 1‘;5:6 36 4Ll | Egi7.s26 38.1 09 | epi706 . J 2
» ( ) (IN'AIR) (IN AIR) 3
Field of view by CCD camera size (MTE-55+MTE2) Field of view by CCD camera size (MTE-55 + MTEOQ75) 9
e I : — WD MTE-55 +Special 2X converter(MTE2) WD MTE-55 +Special 0.75X converter(MTEQ75) ;
Model Focus Distance (f) perture Field Angle | Closest distance | Filter Screw | Weight |-2r9€StCOMPativiel yyo,nt |\ commodity Code (mm) 2/3" 12" 173" Optical (mm) 2/3" 12" 13" Optical =]
(Fno) CCD (length x width) | (length x width) | (length x width) | magnification (length x width) | (length x width) | (length x width) | magnification »n
ML-H0514MP 5mm F1.4~16C | 51.4°x65.5° 0.3m M43 P0.75 107g 1/2" C-Mount A-3100 5000 275x366 207x275 150x200 x0.024 5000 733x977 553x733 400x533 x0.009
ML-M0814MP 8mm F1.4~16C | 43.7°x56.3° 0.1m M30.5 P0.5 709 2/3" C-Mount A-0221 3000 165x220 120x160 85x110 x0.04 3000 440x586 320x426 226x293 x0.015
ML-M1214MP 12mm F1.4~16C | 30.8°x40.4° 0.15m M30.5 P0.5 659 2/3" C-Mount A-0222 1000 66x88 45x60 30x41 x0.1 1000 176x234 120x160 081x109 x0.03
ML-M1614MP 16mm F1.4~16C | 23.4°x30.8° 0.3m M30.5P0.5 | 659 2/3" C-Mount A-0223 200 2730 20:20 L>X20 X024, 00 1397 5840 0x53 x0:09
ML-M2514MP 25mm F1.4-16C | 15.1°x20° 0.3m M30.5P0.5 | 75g 2/3" C-Mount | A-0224 zgg 1?"?2 (‘)i"lg 8;171 Xg-gz Zgg Z;"gg Z’ixgz fi"i‘; Xg-;z
S S " B ) X X X x0. X X X x0.
ML-M5018MP 50mm F1.8~16C 7.9°x10.5 0.5m M30.5 P0.5 90g 2/3 C-Mount A-0225 120 ) 5%6 35 0.9 120 ey 1317 09x13 X0.36




Optical

Main uses | magnification Optlon for CCTV LenS

change

Option Option for CCTV Lens

Glass Cover ML-GA Deflection Filter ML-PL Ring lllumination Attachment Adaptor ML-FL
Rearconverter Iensoco-.cooco-.cooco-.cooco-oc-oco-oc-oc.
Attach these lenses between a CCTV lens and a CCD camera to
adjust the magnification without changing the working distance of
the system.
*Note that using them lowers the resolution.
Configuration
Model Commodity code
ML-1.5X A-8090 A cover glass adapter for preventing the A deflection filter adapter with revolution  Adapter ML-FL with ring illumination.
ML-2X A-8091 adhesion of dirt and foreign objects to the lens  function that suppresses glare and localized
ML-2.5X A-8092 surface. variation of work when used as a set with
ML-3X A-8093 deflection illumination.
Lens Rear converter lens CCD camera AL A-8094 Option
Screw Pitch 255 270 305
ML-1.5X ML-2X ML-2.5X ML-3X ML-4X Model Commodity code Model Commodity code Model Commodity code
230 - Glass Cover ML-GA255 A-8059 ML-GA270 A-8060 ML-GA305 A-8061
. 030 knurl 030 knurl Cemount ‘% Polarizing Filter ML-PL255 A-8067 ML-PL270 A-8068 ML-PL305 A-8069
G-mount C-modit S Polarizing Filter (with locking screw) | ML-PL255LB A-3130 ML-PL270LB A-3131 ML-PL305LB A-3132
H‘HHHHH ‘HHHHHH HHHHHHHHH‘HHH Ring lllumination Attachment Adapte | ML-FL255 A-8075 ML-FL270 A-8076 ML-FL305 A-8077
X151V pxrenoen | o] e o 3] I . , § 5 Red Filter ML-R60-25 | A8031 ML-R60-27 A-8032 ML-R60-30 |  A-8033
~ 2 X2.5 TV EXTENDER g4 X 3 TV EKTENDER X 4 TV EKTENDER @) N
= : J 5 - Sharp Cut Filter ML-R64-25 A-9055 ML-R64-27 A-9056 ML-R64-30 A-9057
Ee——71| - Close-Up Ring ML-EXR / ML-EXR1520 / ML-EXR3042
[ T = N
C-’ranzo‘um C-mount Crmount o011 g =t :I
029.4 0294 S C-mount
029.4 029.4

Close-Up Ring
o - -
90 error Prlsm for CCTV crorttrrreerrmE e Emm s E e n e Used when using the CCTV lens at close range or when enlarging the magnification. Refer to page 57 for a

ML'M LC chart comparing field of vision, WD, and magnification when close-up ring.
Ml Full support for CCTV M25.5, 27, and 30.5.
. Commodity
H Screw for attachment to filters. Model Notes
ML-MLC code
ML-EXR Setof 7(0.5, 1,2, 5, 10, 20, 40) A-8100
e F%"ﬂ Sy ML-EXRO05 0.5mm A-8101
(4 places) 4 -
— C ML-EXR1 imm A-8102 —
OPTION ML-MLC g ML-EXR2 2mm A-8103 OPTION
g [ i ML-EXR5 5mm A-8104 T
I 7 = ML-EXR10 10mm A-8105 -
O @ Serial Number Label i R (@)
=1 M30.9X 0.5 it Plte ML-EXR15 15mm A-8106 1
= 22 (Removable) ML-EXR20 20mm A-8107 <
> T I 2 25 QoRet Ateanedy > ML-EXR25 25mm A-8108 S
Y CCTV Attachment Bracket ML-EXR30 30mm A-8109
Filter Attachment ; h 34 CCTV Attachment Bracket
Screw M30.5 2 types included for use with M25.5 and M27 o M25.5, M27 are included ML-EXR40 20mm A-8110
; j ML-EXR50 50mm A-8111
8 T 2 3 B
ML-R60-30 ] § ML-EXR100 . 100mm A-8112
ML-R64-30 & s ML-EXR1520 | Variable type (15 to 20 mm) A-8113
ML-EXR3042 | Variable type (30 to 42 mm) A-8114
MLA-DR31M305 v @lEes
MLA-SCM305 ML-GA305
Model Commodity code

Polarized Filter
ML-PL305

ML-MLC A-8014
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VISIONMES®

Carl Zeiss

Telecentric Lens
VISIONMES®

Outstanding Capabilities Realize the
Ultimate Measuring Environment

Application

Early detection of defects by performing batch inspection of various inspection areas at the production line.

Molding « Casting Wide-range, 3D inspection for dimension measurements (internal diameter, external form, diameter, concentricity)
Semiconductors  Inspection for uneven surfaces and damage in silicon wafers ¢ pattern reference
Various Parts Mass batch inspection without contact for bolts, wipers, screws, plastic parts, plastic bottles and rubber products

* The ultimate in distortion free images.
* Able to recognize accurate images of the structure and form of complicated objects.
* A high capability optical lens that boasts quality at the HDTV level.

M Optical Specifications

Telecentric Lens for 1/3” CCD Camera (diagonal 6 mm)

° A dlffractlon-llmlted Image IS aChleVGd through hlgh reSOIUtlon' Model Object Field CCD NA Working Distance (WD) | Telecentric Range Depth of Field Magnification (X) Measurement
e A bright im n be obtained even in short re time thanks to a high numerical (o) {men) (o) il () : Field (mm)
Ight Image can be obiained even In short exposure time thanks 10 a nigh numerica 18/6/0.05 18 6 0.05 66 +/-10 +/-3 0.33 10x 14
aperture (NA). 35/6/0.1 35 6 01 67 +/-2.5 +/-75 047 20 x 27
e A module design that considers connection of standard CCD matrix cameras. 70/6/0.1 70 6 0.1 113 +/-13 +/-25 0.086 41x55
. . . . . 105/6/0.1 105 6 0.1 182 +/-16 +/-50 0.057 62 x 82
* Lineup offering a maximum opening diameter of 300 mm.
« Solid desian Telecentric Lens for 1/2” CCD Camera (diagonal 8 mm)
g ' > Model Object Field CCD NA Working Distance (WD) Telecentric Range Depth of Field Magnification (X) Me_asurement
e Supports 1/3”, 1/2”, 2/3” and 1” CCD cameras. (mm) (mm) (mm) (mm) (mm) IR o)
MF 11/8/0.01 11 8 0.01 160 +/-9 +/-6 0.72 6x8
”
* Support for CCD cameras of 1” or greater 35/8/0.1 35 8 0.1 64 +/-2 +/-4 0.228 21x28
upon request 70/8/0.1 70 8 0.1 103 +/-10.5 +/-16 0.114 43 x 55
105/8/0.1 105* 8 0.1 171 +/-12 +/-33 0.076 65 x 83
150/8/0.1 105* 8 0.1 225 +/-35 +/-75 0.05 93 x 118
225/8/0.1 225 8 0.1 340 +/-55 +/-165 0.035 140 x 177
300/8/0.1 300" 8 0.1 450 +/-75 +/-300 0.026 187 x 236
MF Measurement field Measurement range (vertical mm x horizontal mm) X .
OF Object field Lens opening diameter at object side (diameter mm) Telecentric Lens for 2/3” CCD Camera (d|agona| 11 mm)
IF Image field CCD element surface " n — " "
(S)I \I;)\;stihce;e:ween z\tl)ljject :ages D:stanc.e fr:)m objlect sur.falce tfo cCcD elfe.ment Model Ob](ergth)leld ((r)ncn?) NA e ?I‘Ts]:ﬁ)n () Telece(nr;rrlrc])ﬁange Dept(l:n(;:])l: leld Magnification (X) Mgiae?él r(?nn::)nt
. . - orking distance ( ) |slanc.e I'OIT'I tlp of metal material to focus po.smon . 11/11/002 11 11 002 54 +/_2.5 +/_125 1 6 X 8
wre  1DTV-grade high image quality T Telecentric Range P e e i aCcurate mage is 11A/11/0.02 | 11A(Made-to-order) | 11 0.02 17 +/-5 +/-1.25 1 6x8
10 sin a Numerical aperture 11B/11/0.02 | 11B(Made-to-order) 11 0.02 54 +/-5 +/-1.25 1 6x8
0'9 | Mag. Magnification power Image field / Object field 13/11/0.01 13 11 0.01 65 +/-2 +/-1 0.846 8x10
0.8 22/11/0.05 22 1 0.05 66 +/-2.5 +/-2 0.5 183x17
0.74 22A/11/0.05 22A 11 0.05 56 +/-5 +/-2 0.5 13x 17
’ diffraction limit . .
06 CCD image field 35/11/0.1 35 11 0.1 58 +/-1.4 +/-2 0.314 21x 28
05 70/11/0.1 70 11 0.1 75 +/-8 +/-9 0.157 43 x55
0.4 105/11/0.1 105 11 0.1 121 +/-10 +/-20 0.104 65 x 83
0.3 o \6‘& '\b&& 150/11/0.1 150* 1 0.1 165 +/-25 +/-38 0.07 90 x 120
0.2+ b‘“& ¢ N 225/11/0.1 225* 11 0.1 250 +/-44 +/-90 0.048 135 x 180
0.14 * o 5
. 1/3" 12" 2/3" 1 300/11/0.1 300 1 0.1 335 +/-55 +/-150 0.036 180 x 240
T T T T T
50 100 150 200 250 300 350 400 g q
| /mm Telecentric Lens for 17 CCD Camera (diagonal 16 mm) (Made-to-Order)
Object Field CCD Working Distance (WD) | Telecentric Range Depth of Field e Measurement
Model (mm) (mm) NA (mm) (mm) (mm) Magnification (X) Field (mm)
8/16/0.08 8* 16 0.08 50 +/-1 +/-0.05 2 3x4
L& 16/16/0.1 16%-LD 16 01 92 +-2 +/:0.2 1 6x9 L&
2 32/16/0.1 32 16 0.1 78 +/-4 +/-0.8 0.5 13 x 17 N\ 44
Image of CCTV lens Image of telecentric lens = = = :
i Examples Images 9 9 70/16/0.1 70" 16 04 58 +-4 +-4 0.23 40 x 40
< ? 150/16/0.1 150* 16 0.1 110 +/-20 +/-17 0.1 86 x 86 < C_D'
D5 300/16/0.1 300* 16 0.1 230 +/-40 +/-60 0.05 172 x 172 ke
o3 o3
P . . 2
= Telecentric Lens for 1.1” CCD Camera (diagonal 18 mm) =
mo mo
w»r- Object Field CCD Working Distance (WD) |  Telecentric Range Depth of Field P Measurement w»r-
% Model (mm) (mm) NA (mm) (mm) (mm) Magnification (X) Field (mm) ‘:—,D
o 6/18/0.029 6 18 0.029 85 +/-1 +/-0.1 8 2x3 @
A = Object side lens (90° L-shaped type)
B = Imaging side lens (90° L-shaped type)
* = Variable aperture model
LD = Long working distance
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STC-CL/CLC/A Series
Industry Smallest 28 x 28 mm CCD Camera

Progressive Digital/Analog
Black and White/Color |  VGA/XGA/SXGA/UXGA

46.3
40
14.5 22

=
o

=
HTT

Video output Number of effective pixels

" TV format 752 X 485 380,000
Penpherals VoA 640X 450 | 330,000
SVGA 800 X 600 480,000
XGA 1024 X 768 800,000
SXGA 1280 X 1024 1,300,000
CCD camera UXGA 1600 X 1200 2,000,000 or more

STC-CL33/Black and White Camera Link
STC-CLC33/Color Camera Link
STC-A33/Black and White Analog

1/3 type progressive scan CCD

Valid 330 thousand pixels

Pixel size/7.4 um(H)X7.4 um(V)

Frame rate/90fps

Partial scan function/Arbitrary positioning/Line readout

STC-CL83/Black and White Camera Link
STC-CLC83/Color Camera Link
STC-A83/Black and White Analog

1/3 type progressive scan CCD

Valid 800 thousand pixels/1034(H)X768(V)
Pixel size/4.65um(H)X4.65um(V)

Frame rate/30fps

Partial scan function/Arbitrary positioning/Line readout
STC-CL152/Black and White Camera Link
STC-CLC152/Color Camera Link
STC-A152/Black and White Analog

1/2 type progressive scan CCD

Valid 1.45 million pixels/1392(H)X1040(V)
Pixel size/4.65um(H)X4.65um(V)

Frame rate/19fps33 i

Partial scan function/Arbitrary positioning/Line readout

STC-CL202/Black and White Camera Link
STC-CLC202/Color Camera Link
STC-A202/Black and White Analog

R D 1/1.8 type progressive scan CCD

Valid 2.01 million pixels/1628(H)>X1236(V)

Pixel size/4.40 um(H)X4.40 um(V)

Frame rate/15fps

Partial scan function/Arbitrary positioning/Line readout

Model Commodity Code Model Commodity Code

STC-CL33 A-1141 STC-CL152 A-1163
STC-CLC33 A-1142 STC-CLC152 A-1164
STC-A33 A-1143 STC-A152 A-1165
STC-CL83 A-1144 STC-CL202 A-1147
STC-CLC83 A-1145 STC-CLC202 A-1148
STC-A83 A-1146 STC-A202 A-1149

STC-1140 Series
120 fps, quadruple speed at high frame rate

T
Black & White/Color] ~ UXGA |

STC-CL1140: B&W VGA camera
STC-CLC1140: Color VGA camera

1/1.8 Type Progressive Scan CCD

Valid 201 thousand pixels/1678 (H) x 1236 (V)
Pixel size/4.40 um (H) x 4.40 um (V)

Frame rate/support for 30 fps

Support for each type of scanner mode

Case size/28 mm (W) x 28 mm (H) x 47 mm (V)

Model Commodity code
STC-CL232 A-1166
STC-CLC232 A-1167

o4)

STC-N63 Series

Compact-housing color camera

NTSC
380 thousand pixels

STC-N63BJ/CJ

1/3-inch interline CCD

Number of effective pixels: 380,000 (768H x 494V)
Pixel size: 6.35H x 7.40Vum

Video output:VBS,Y/C

BJ 36 cJ

Model Commaodity code
STC-N63 BJ A-1154
STC-N63 CJ A-1161

STC-USB Series
Digital USB2.0 output type

Digital
VGA/XGA

Progressive
B&W/Color

STC-B33USB-AT: B&W VGA camera
STC-C33USB-AT: Color VGA camera

1/3-inch progressive scan CCD

Number of effective pixels: 330,000 (659H x 494V)
Pixel size: 7.4H x 7.4Vum

Frame rate: 60 fps

High-rate scan: 240 fps/80 lines max

STC-B83USB-AT: B&W XGA camera
STC-C83USB-AT: Color XGA camera

1/3-inch progressive scan CCD

Number of effective pixels: 800,000 (1024H x 768V)
Pixel size: 4.65um(H) x 4.65um(V)

Frame rate: 30 fps

High-rate scan: 120 fps/136 lines max

Model Commodity code
STC-B33USB-AT A-1150
STC-C33USB-AT A-1151
STC-B83USB-AT A-1152
STC-C83USB-AT A-1153

STC-620 Series

1/2-inch color camera of high sensitivity and definition

NTSC
380 thousand pixels

STC-620 BJIl / CC

1/2-inch interline CCD

Number of effective pixels: 380,000 (768H x 494V)
Pixel size: 8.4H x 9.8Vum

Video output:VBS,Y/C

BJIlI o

ol

®
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Model Commodity code
STC-620 BJII A-1155
STC-620 CC A-1162

== Peripheral Equipment

SEndstge T

Stand

CCD camera stand

Camera mounting face 126
4.5

1/4" - 20 threads
(camera tripod screw)

e (O
23

31:% (camera tripod screw)
2o 0945

(

Model Commodity code
MML-STD5A A-0257

XY micro motion stage

2-93 mount 88
reference pin

150

Model Commodity code
MML-STD5B A-0258
121 329

35

|

703
-
w
1O
2

140~710

1 LD450 | J

= =l 1
[ 375 77
Model Commodity code
*Using the option, a straight light guide can be _ ~
held. The holder can be fixed to the stand. MML-STD700 A0275

Holder
Model Lens type Commodity code
MML-HA12 | Lens outside diameter 12 A-0264
MML-HA16 | Lens outside diameter 216 A-0265
MML-HA33 | Lens outside diameter 33 A-0266
MML-HAA40 | Lens outside diameter 240 A-0267
MML-HAG62 | ML-Z07545¢DPL A-0268
MML-HA70 | ML-Z0220D A-0269

*Use the parts in combination with MML-STD5B at left.

(Lignt guide
holder)

Fixed by:
Screws

210
knurl BAL

Model Commodity code
MLH-60EX A-0276

212~030
A-A'

®
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3 Legged Screw Type Stand

*Standard pole height is 350 mm. However,
500 and 750 mm models are also available.

MLH-FAC

*Ring LED and ring guide light can be held when using options. Fixture to the rear of the stand is possible using M3 screws.

0, @

Fine adjustment knob <,

Rough adjustment knob
1/4-20UNC
Securing knob| 2

(LED illumination
device holder)

Fine adjustment 50
=
©

Rough adjustment 300

35
(500,/750)

®

N

N
a

ﬂf

\ Installation hole for the XY

fine movement table

Stage

XY Stage

Model Commodity Code M4(M3
MLH-50-L350 A-0277
MLH-50-L500 A-0324
MLH-50-L750 A-0325
Model Commodity Code
LED illumination device holder A-0278
ity
(o2
& :',HE % Sy §
37
i 1 |25] 48|30
= =
Slo o R7/8.€ $14
— | ~
15 =0 nR
5 // < Y
M4 stopper screw hole - A 1;;\ 2
/ iSRS
R79.5 R78.5 %\}j m* < «
l 3
12 ‘ 65
= Model Commodity Code
MLH-FAC A-0326

Z tage

+Can be easily attached to MML-STD5A/5B.

* Perfect for simple experiments because it moves in both X and Y directions.

Model

Commodity code

MML-XY2

A-0284

Model

Commodity code

MML-STD-Z

A-0285

R

; 100

bt ﬁ—rgl
ﬂwwﬂw\j\ =

\{5-M4 depth12

81~123

== Peripherals

W

Pole

Model Diameter | Length | Commodity code Model Diameter | Length Commodity code
PO1-20 12 20-80%1 _ PO3-100 12 100 A-0306
PO1-80 PO3-120 12 120 A-0307
PO1-100 12 100 A-0298 P03-150 12 150 A-0308
PO1-120 12 120 A-0299 P03-200 12 200 A-0309
PO1-150 12 150 A-0300 P0O3-250 12 250 A-0310
PO1-200 12 200 A-0301 P03-300 12 300 A-0311
5 O L5 PO1-250 12 250 A-0302 P03-400 12 400 A-0312
&t 1 PO1-300 12 300 A-0303 P0O3-500 12 500 A-0313
sH=——"R Mo PO1-400 12 400 A-0304
PO [ L 65 PO1-500 12 500 A-0305
o L 777777777 T *1 Please specify in units of 10 mm.
M16 P=1

Bk

Model

Commodity code

CL1-1212

A-0314

Fiber holder

56

32
JBF QR
Q

=

012 o12

Model Commodity code

CL2-1212 A-0315

62 20
o12].16 30 16
T o =
-
el 4 ol
SES NNy
g
Model Commodity code
CL3-1212 A-0316

27
|
! o<
N NI 8o~
S| of SER
N@'I\ '
RSN
32

Model

Commodity code

FC-01

A-0317

Magnet DASE cereecccccccccsttttcccccccccttsrsscccccccnnnns

5
wn
ey |
s ES
Q
M16P1/
wees ']
\

0

2

& _
N oo g§

J 0| © 4 0
4]

i

4-M4

Model

Commodity code

MGB-6050

A-0318

®
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== Peripherals

usom xampes

L|gh‘tGu|deArm ceecccescsecesceescsececseesccessseesseess

Tripod type Clip type Interlock type Infrared ray transmitting system YAG laser optical system

Visible light camera
Infrared camera &

Visible light lens

Infrared lens

3
g,
3 <
8 §'> '
3 [Te)
© ™,
© :
3 < Interposer
o
o &
'(ll (=3
(=]
o o YAG
2 v ¢
Mode Commodity code Model Commodity code Model Commodity code A total lens and lighting system that uses infrared rays to A space-saving optical system to check YAG laser
MLH-10 A-0319 MLH-20 A-0320 MLH-30 A-0321 transmit through a Si, GaAs, or Ge substrate to recognize welding and assembly on an optical path using a CCD.
patterns on the backside.

Arm type Magnet type Top and bottom double field optical system (iccomethoc) (2cco method) Twin-lens 2X magnification / twin-lens bifocal optical system

Low magnification side / upper CCD High magnification side
/ lower CCD

N
.- max @23/ min ¢14
Micro motion adjustor knob

prism structure.

N ==\
135 45 . R . . . )
i \A A space saving optical system to image two objects that are
@ facing each other or one object at a 90 degree angle.
2 A
@ :%:*: Adjustable to any angle. I @
O &
- ° [ A space saving optical
- d 014 ¥ . system that is used to -
2 simultaneously observe an e
= & 3 %ﬁ object at two focus distances =1
) 290 and magnifications on one ]
o % ical path utilizi f o
2 optical path utilizing a specific >

Model Commodity code Model Commodity code
MLH-40 A-0322 MLH-70 A-0323

Various OEM applications are available with combinations of more than 100 standard products
and lights. Please contact us if you are interested.



Mount

Fiber edge (luminous surface)

Beam splitter Exit pupil position
Field depth Front zoom lens @ Apertute_Rear zoom lens Faocus depth
Optical axis Permitted circle
u of confusion
—
Object - Image
Main light beam Frqnt siqe —
main point Rear side Focus Entrance pupil —~
D .(infinite)
main point point Flange back
WD (working distance) Back focus

Permitted circle
of confusion

*This diagram is intended for the purpose of explaining terminology. The positions and distances
shown in this diagram are not necessarily accurate.
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Performance

Telecentric optical system

Il Image side telecentric optical system example

Lens Principal ray
" (parallel to the

[ B optical axis)

An optical system where the principal ray is parallel to the lens optical
axis. An optical system where the light comes from an object toward a lens
and stays parallel to the optical axis, even outside the axis, is called an
object side telecentric optical system. A system where the light comes
from a lens toward an image and stays parallel to the optical axis, even
outside the axis, is called an image side telecentric optical system.
Telecentric optical systems indicated in this catalog are object side
telecentric optical systems.

Object

A Image

\ Optical axis

WD
(Working Distance)
(mm)

Distance from the front end of a lens system to the object under inspection.

Focal length f

(mm)
Back focus / front focus

Focal length is the distance from the optical system's principle point to the focal point. Distance from the vertex of the last lens to the
back focal point is called back focal length. Distance from the vertex of the first lens to the front focal point is called front focal
length.

Depth is the distance between the nearest and farthest points that appear in acceptably sharp focus when an object is shifted back and force
from the best focal point. Depth range of the object side is called depth of field.

Resolution (ium)

Resolution is a measure of how closely spaced two points may be before they cannot be distinguished. For example, 1m resolution
means that two points that are 1 um away from each other can be distinguished. Resolution values in this catalog are lenses'
theoretical resolutions. The following is a formula to calculate theoretical resolution based on an aplanatic lens's ray diffraction.
(Rayleigh formula)

Resolution= G

NA A: Wavelength, 0.61: Constant

Resolving power (line/mm)

Resolving power indicates the number of black and white lines distinguished within lmm in an image through a black and white
grid-like chart lens. It is expressed by line/mm. For example, 100 line/mm means that black and white pitch 1/100mm (10 um) can
be distinguished. The width of both the black and white lines is 1/200mm (5um).

Horizontal TV resolution

The total number of black and white horizontal stripes on a TV monitor screen. It is expressed in TV lines. For example, 200TV

lines of horizontal TV resolution means that 100 white horizontal lines and 100 black horizontal lines can be distinguished on a TV
monitor screen. When measuring resolving power, a pair of black and white lines is counted as one line. However, for TV lines, one
pair is counted as 2TV lines. For example, if a 1/2-inch CCD camera is used with a lens of 50 lines/mm resolving power, horizontal

(TV line)
TVV resolution on a TV monitor screen is calculated as follows; 50 X 6.4 (CCD width) X 2 = 640TV lines
Object Pincushion distortion Barrel distortion
Distortion Lens's aberration where a straight object outside of the optical axis appears
(0/0) curved. Positive distortion of a straight line is called pincushion distortion
while negative distortion is called barrel distortion.
Image distortion on a TV monitor. The closer to zero, the better the performance.
Ah
The ideal image !
shape T N . . Ah
. . o/ \—
TV distortion i : T TV distortion (%)= oh X 100
(%) " : I
1 Siclalipagolsbane The curve amount on the long side is considered as distortion.
1 | Percentage of the depth of distortion Ah against vertical
| screen is TV distortion.

Aperture efficiency
Marginal light quantity
(%)

Aperture efficiency indicates the brightness difference between the optical axis of the image formation plane and its surrounding
area when an evenly bright object is captured with a lens. It is expressed by percent (%) assuming that the center brightness is 100. It
is one of a lens's optical characteristics. Marginal light quantity in this catalog is aperture efficiency.

Shading
(%)

Shading is the brightness difference between TV monitor's center and its edges when an evenly bright object is captured with a lens
and CCD-TV camera. It is expressed by percent (%). Generally, this percentage is calculated based on power ratio of light receiving
elements and CCD elements. Shading indicates comprehensive performance of a lens and TV camera. To make shading small,
telecentric optical system is used.

Chromatic aberration

In lenses' optical systems, positions where images are formed and image magnification differ according to light's wavelength. Rays
with different wavelengths have different colors. This is called chromatic aberration. Aberration on the optical axis is called
chromatic aberration on the axis and magnification difference is called magnification chromatic aberration.

(0]
o
5
o Depth of field Depth of field = 2 ( permissible circle of confusion x effective Fno + magnification?)
a
Images through lenses theoretically form as points. Acceptable blur on an acceptably clear image is called the permissible circle of
confusion
Debth of f Depth is the distance between the nearest and farthest points that appear in acceptably sharp focus when a CCD is shifted back and force
epth of focus from the best focal point. Depth range of the image side is called depth of focus.
Flarzr%ernl;ac\k Distance from the front of the camera mount thread to the image plane.
Name | Basic outside diameter | No. of screw threads (for 25.4mm) Flange back
C-mount standard 9
U1 25.400mm 32 threads 17.526mm
‘When the half angle that an object makes on the entrance pupil is u and refractive index is n, n X sin u is called object side numerical
aperture, NA.
q When the half angle that an image makes on exit pupil is u' and refractive index is n', n' X sin u' is called image side numerical
Numerical aperture ——T
NA, NA' NAs in this catalog indicate object side numerical apertures. Numerical aperture is an important value that expresses a lens's
resolution and brightness.
NA=n x sin u NA'=n' x sin u'
% The higher the NA, the greater the resolution and brightness are.
[0}
£ The value indicates a lens's brightness. It is calculated by dividing the lens's focal length by the lens's effective diameter (entrance
'g.’ F Number pupil D mm) looking from object side. It can be also calculated by NA and lens's optical magnification (). The smaller the number
= the brighter the lens is.
o0 F No
F No=f/D
The value indicates a lens's brightness when an object is located in finite distance, namely its actual brightness. The higher the
optical magnification (), the darker the lens is.
Effective F No .
Effective F No=B/(2 x NA)=(1 x NA')
i = *
Effective F No= (1 +B) x F No ¢ Approximation for thin-walled systems
Image size ratio against the object size. H H
Object Image
) ificati B=yy yi \‘ i
Optical magnification —bla y
= NA/NA' | |
= CCDcamera element size /actual size of field of view a b
= Electronic magnification Electronic magnification is a magnification of an image on a CCD camera when it is displayed on a monitor screen.
ie]
S
o Monitor magnification is a magnification of an object displayed on a monitor screen through a lens.
=
> ] o Monitor magnification = (optical magnification ) x (electronic magnification)
= Monitor magnification

(Calculation example) ~ Optical magnification B: 0.2x, CCD size 1/2" (diagonal line 8mm), monitor 14" :
Electronic magnification =14 x 25.4 + 8 = 44.45(times)

Monitor magnification = 0.2 x 44.45= 8.89(times) (inch = 25.4mm)

Field of view

Field of view is the size of a viewed object that can be taken when the lens is attached to a CCD-TV camera.
The size of field of view is (CCD format size) / (optical magnification ).

(Calculation example)  Optical magnification B=0.2x, CCD size 1/2" (4.8mm long, 6.4mm wide) :
Size of field of view  Length = 4.8/0.2 = 24(mm)
Width = 6.4/0.2 = 32(mm)

®
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AttaCh me nt Exam p I e (not included in rrl:;?::)r%g:l?:te)

. 8.8 6.4 4.8 *Lens barrel can b ted
CCD camera element size (some fixed models exist)
6 Allen wrench
11 8 36 -
66 = N\ 3
1/3” Lens
1/2” \ )
2/3” — D
l CCD camera
(not included in main product)
Formula ; . .
RE i) = 0.61 (fixed number) x 0.55 (design wavelength) / NA
Effective Fno = magnification / 2NA Protective . @ , C mount cap
. Rf q . R oy . cap for lens
PSR CRuNOl = 2 (permissible circle of confusion x effective Fno / magnification?) < @ >
IR DEENECEE = 2NA x height from a object + field size (angle) % Hold is possible for areas represented by the pink arrow.

Chart for Holding Possibility and Separation Positions

Model A B C D Model A B (o} D Model A B C D
. . .
Telecentric optical system's features BST40 Series B ST110 Series B HR65 Series
Non-telecentric lens Object o6 (Eleremit RS Double-sided telecentric lens MML1-ST40D 11 17 | 34 | 37 MMLO8-ST110D 20 | 65 | 93 85 MMLO5-HR65D 10 25 | 69 | 61
MML1-ST40 11 17 | 34 MMLO08-ST110 20 | 65 | 93 85 MMLO05-HR65 10 25| 69 | 61
Iris ) /- Iris /_ s _ MML1.5-ST40D 10 | 14 | 30 | 34 MML1-ST110D 20 |50 | 75 | 75 MML1-HR65D 15 | 33 | 53 | 53
Objectsutace | 4 Obiject surface_ == MML1.5-ST40 10 | 14 | 30 MML1-5T110 20 | 50 | 75 MML1-HR65 15 | 33 | 53
; ——1 _| CCD surface J CCD surface MML2-ST40D 9 12 | 27 | 32 MML2-ST110D 20 | 44 | 68 64 MML1.5-HR65D 11 23 | M1 44
MML2-ST40 9 12 | 27 MML2-ST110 20 | 44 | 68 MML1.5-HR65 11 23 | M1
MML3-ST40D 9 12 | 27 | 32 MML4-ST110D 15 | 29 | 68 49 MML2-HR65D 15 25 | 46 | 46
MML3-ST40 9 | 12| 27 MML4-ST110 15 | 29 | 68 MML2-HR65 15 | 25 | 46
M Smaller size. W Object size does not change even when the M Similar to MMLs, accuracy is high when the size of MML4-ST40D 10 | 10 | 27 | 31 MML6-ST110D 15 | 29 | 68 | 49 MML4-HR65D 20 | 26 | 47 | 86
| gﬂzgzaiglfnegwk;?cause the number of gbject surface goes up and down. the back of the camera flange differs greatly. MML4-ST40 10 | 10| 27 MML6-ST110 15 | 29 | 68 MMLA-HR65 20 | 26 | 47
. l Smaller size is possible because coaxial —
episcopic illumination is used. Cons MML6-ST40D 10 10 | 27 | 31 MML8-ST110D 15 | 29 | 68 49 MML6-HR65D 20 30 | 47 | 100
M Same as MMLs. More expensive than MMLs. MML6-ST40 10 | 10 | 27 MML8-ST110 15 | 29 | 68 MML6-HR65 20 | 30 | 47
mO - <l MML8-ST40D 10 10 | 27 | 31 MML2-ST110DS 12 | 27 | 50 48
bject size or position varies as the The lens is larger than regular lenses if coaxial
object surface goes up and down. episcopic illumination is not used. MML8-ST40 10 ] 10 27 MML2-5T1105 12 | 27 | 50 MHR110 Series
MML3-ST110DS 12 | 27 | 50 48 MMLO5-HR110D 11 67 | 102 | 93
B ST65 Series MML3-ST110S 12 | 27 | 50 MMLO5-HR110 11 67 | 102 | 93
MMLO08-ST65D 15 39 | 62 | 59 MMLO08-HR110D 20 65 | 91 82
MMLO8-ST65 15 39 | 62 | 59 M Other ST MMLO08-HR110 20 65 | 91 82
MML1-ST65D 15 33 | 53 | 53 MML1-ST150D 10 | 74 | 91 91 MML1-HR110D 30 64 | 95 | 81
MML1-ST65 15 33 | 53 MML1-ST150 10 | 74 | 91 MML1-HR110 30 64 | 95 | 81
MML1.5-ST65D 11 23 | 41 | 44 MMLO08-ST170D 10 | 74 | 91 91 MML1.5-HR110D 13 50 | 76 | 72
MML1.5-ST65 11| 23 | # MMLO8-ST170 10 | 74 | 91 MML1.5-HR110 13 | 50 | 76 | 72
MML2-ST65D 15 25 | 46 | 46 MML1-ST300D 25 | 100 | 150 | 190 MML2-HR110D 20 43 | 70 | 68
MML2-ST65 15 25 | 46 MML2-HR110 20 43 | 70 | 68
MML4-ST65D 20 26 | 47 | 85 MML4-HR110D 20 94 | 120 | 107
MML4-ST65 20 26 | 47 MML6-HR110D 15 | 105|120 | 110
MML6-ST65D 20 30 | 47 | 100
MML6-ST65 20 30 | 47
MML2-ST65DS 9 20 | 40 | 40
MML2-ST65S 9 20 | 40
MML3-ST65DS 10 17 | 47 | 38
MML3-ST65S 10 | 17 | 47
MML4-ST65DS 9 | 18| 34| 55
MML4-ST65S 9 | 18| 34
mo MML6-ST65DS 9 18 | 55 | 55 mo
X X o
T2 MMLG-ST655 9 | 18] 55 23
) S
> - H
D ? MML8-ST65DS 9 18 | 55 | 55 ) 6'
o 3 MML8-ST65S 9 18 | 55 o =
S5 3 5 3
5 5
e =2
o o
«Q «Q
< <

o
®



= = Field of View List

RSN TR

MML field of view list

Monitor Monitor Monitor

Optical | magnification | | magnification | magnification
magnification| /3" (length x width x angle)) 9" | 14" | 1/2" (length x width x angle)) 9" | 14" | 1/3" (length x width x angle)| 9" | 14"
x 0.1 66 x 88 x 110 | 21 | 3.2 48 x 64 x 80 29 | 45 36 x 48 x 60 3.8 | 5.9
x0.14 47 x 63 x 79 29 | 45 34 x 46 x 57 40| 6.2 26 x 34 x 43 5.3 | 8.3
x0.16 41 x 55 x 69 34|52 30 x 40 x 50 46 | 7.1 23 x 30 x 38 6.1]95
x0.18 37 x 49 x 61 3.8 | 5.8 27 x 36 x 44 5.1 | 8.0 20 x 27 x 33 6.9 [10.7
x 0.2 33 x 44 x 55 42 | 6.5 24 x 32 x 40 5.7 | 8.9 18 x 24 x 30 7.6 |11.9
x 0.3 22 x 29 x 37 6.3 | 9.7 16 x 21 x 27 8.6 [13.4| 12 x 16 x 20 11.4[17.8
x 0.4 17 x 22 x 28 8.4 (129 12 x 16 x 20 11.4(17.8 9 x 12 x 15 15.2(23.7
x 0.5 13 x 18 x 22 10.5(16.2| 9.6 x12.8x 16 14.3(22.3| 7.2x 9.6 x 12 19.1(29.7
x 0.6 11 x 15 x 18 12.6/19.4| 8.0x10.7x 13 17.2|26.7 6 x 8 x 10 |229(35.6
x0.7 9 x 13 x 16 147|226 6.9x 9.1 x 11 20.0(31.2| 5.1x6.9 x86 |26.7]41.5
x 0.75 9 x 12 x 15 15.8(24.2| 6.4 x 85 x 11 215(33.4| 48 x6.4 x80 |28.6|44.5
x 0.8 8 x 11 x 14 16.8/25.8| 6.0x 8.0 x 10 [22.9/35.6| 4.5x 6.0 x7.5 |30.5(47.4
x 0.9 7.3 x 9.8 x122 [18.9|29.1| 53x 7.1 x89 |[257|40.1| 40x53 x6.7 [34.3[53.4
x1 6.6 x 8.8 x11.0 [21.0/32.3| 4.8x 6.4 x80 |286(445| 3.6 x 4.8 x6.0 [381]59.3
x1.5 44x59x73 |31.5/485| 3.2x 43 x53 |429(66.8| 24 x32 x40 |[57.2(89.0
x2 33x 4.4 x55 |42.0(646| 24x32 x40 |572(89.0| 1.8x24 x30 |762119
X 2.5 2.6 x 35 x 44 |525(80.8| 1.9x26 x32 |71.5]111 1.4 x 1.9 x24 953|148
x3 22x29 x37 [63.0]/9.9| 16x21x27 [858/134| 12x1.6 x20 114 | 178
x 3.5 19x25x31 (735113 14x 18 x2.3 100 | 156 [ 1.0 x 1.4 x 1.7 133 | 208
x4 17x22x28 [840/129| 12x 1.6 x2.0 114 (178 | 09x 12 x 15 152 | 237
x 4.5 15x20x24 [945[145| 1.1x 1.4 x1.8 129 (200 [ 0.8 x 1.1 x 1.3 171 | 267
x5 1.3 x 1.8 x 2.2 105|162 | 1.0x 1.3 x 1.6 143|223 07 x 1.0 x1.2 191 | 297
X6 11 x 15 x 1.8 126 [ 194 | 0.8 x 1.1 x1.3 172|267 | 0.6 x 0.8 x 1.0 | 229 | 356
x7 0.94x1.26x1.57 | 147|226 | 0.69x0.91 x1.14 | 200|312 | 0.51x0.69x0.86 | 267 | 415
x8 0.83x1.10x1.38 | 168 | 258 | 0.60x0.80 x1.00 | 229 | 356 | 0.45x0.60x0.75 | 305 | 474
X9 0.73x0.98x1.22 | 189 | 291 | 0.53x0.71x0.89 | 257 | 401 | 0.40x0.53x0.67 | 343 | 534
x 10 0.66x0.88x1.10 | 210 | 323 | 0.48x0.64 x0.80 | 286 | 445 | 0.36x0.48x0.60 | 381 | 593
x 11 0.60x0.80x1.00 |231|355| 0.44x0.58x0.73 |315|490 | 0.33x0.44x0.55 | 419|652
x 12 0.55x0.73x0.92 | 252 | 388 | 0.40x0.53x0.67 | 343|534 | 0.30x0.40x0.50 |457 | 712
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