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MML Standard
MML-ST Series

Through combination with 410 thousand pixel or greater cameras, the renewed design of
the MML-ST Series realizes high level optical performance. These compact models with a
diameter of 16mm feature a long depth of field making them ideal for installation in

manufacturing equipment.

« Compact design with a lens barrel diameter
from 216

» Long Depth of Field
* Number of pixels: 410 thousand or higher

« Camera Size: 1/2" or less in most cases

WD40mm
e . Depth of Effective v Large§t .
Model Magnification O/l WD Resolution Field NA F No Distortion Compatible Weight
Camera
MML1-ST40D x1 105mm 40mm 7.2um 0.88mm 0.046 1 -0.02% or less 1/2 31g
MML1.5-ST40D x1.5 105.Tmm  40.Tmm 5.6um 0.44mm 0.06 12.5 0.02% or less 1/2" 31g
MML2-ST40D x2 96.1mm 40.1mm 4.8um 0.29mm 0.07 14.3 0.01% or less 1/2 349
MML3-ST40D x3 106.9mm = 37.9mm 4.8um 0.19mm 0.07 21.3 -0.05% or less 1/2" 339
MML4-ST40D x4 103.9mm  40.9mm 4.8um 0.14mm 0.07 28.5 0.01% or less 1/2" 369
MML6-ST40D x6 117.5mm  40.3mm 4.8um 0.Tmm 0.07 42.8 -0.02% or less 1/2" 399
MML8-ST40D x8 131.3mm 40mm 4.8um 0.07mm 0.07 57 -0.02% or less 1/2" 429
MML1-ST40 x1 105mm 40mm 7.2uym 0.88mm 0.046 1 -0.02% or less 1/2 269
MML1.5-ST40 x1.5 105.Tmm  40.Tmm 5.6um 0.44mm 0.06 12.5 0.02% or less 1/2" 269
MML2-ST40 x2 96.1mm 40.1mm 4.8um 0.29mm 0.07 14.3 0.01% or less 1/2" 299
MML3-5T40 x3 106.9mm = 37.9mm 4.8um 0.19mm 0.07 21.3 -0.05% or less 1/2" 289
MML4-5T40 x4 103.9mm = 40.9mm 4.8um 0.14mm 0.07 28.5 0.01% or less 1/2 31g
MML6-ST40 x6 117.5mm = 40.3mm 4.8um 0.1mm 0.07 42.8 -0.02% or less 1/2" 359
MML8-5T40 x8 131.3mm 40mm 4.8um 0.07mm 0.07 57 -0.02% or less 1/2 379

*Depth of field is calculated assuming a horizontal 240TV resolution using a 1/2" CCD camera. (Permissible circle of confusion on the image-formation side: 40 .zm)
*Resolution values indicate the theoretical resolution at a wavelength of 550nm.
Caution: The WD 40mm series cannot be used with all prism adapter options.
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Depth of Effective TV LR
Model Magnification O/l WD Resolution Field NA FNo Distortion Ccz:nawr;;a:rlsle Weight
MMLO8-ST65D x0.8 172.3mm 65mm 12.4pym 1.9mm 0.027 14.9 0.01% or less 1/2" 499
MML1-ST65D x1 162.5mm 65mm 12.5um 1.49mm 0.027 18.6 0.01% or less 1/2" 449
MML1.5-ST65D x1.5 157.2mm 65mm 7um 0.56mm  0.048 15.5 -0.04% or less 1/2" 439
MML2-ST65D x2 162.6mm 65mm 5.8um 0.35mm 0.057 17.3 0.02% or less 1/2" 449
MML2-ST65DS x2 144.1mm 65mm 5.6um 0.35mm 0.057 17.3 0.01% or less 1/2" 379
MML3-ST65DS x3 142mm 65mm 4.7um 0.19mm 0.07 21.9 0.01% or less 1/2" 359
MML4-ST65D x4 186.3mm 65mm 4.6um 0.14mm 0.073 27 0.01% or less 1/2" 559
MML4-ST65DS x4 147.4mm 66mm 4.4pm 0.13mm 0.076 259 0.02% or less 1/2" 419
MML6-ST65D x6 207.1mm 65mm 4.6um 0.09Tmm = 0.073 40.9 0.01% or less 1/2" 60g
MML6-ST65DS x6 163.5mm  65.3mm 4.4um 0.09mm  0.076 39.3 0.01% or less 1/2" 439
MML8-ST65DS x8 180mm 64.9mm 4.4pm 0.07mm 0.076 52.3 -0.01% or less 1/2" 469

* Depth of field is calculated assuming a horizontal 240TV resolution using a 1/2" CCD camera. (Permissible circle of confusion on the image-formation side: 40 m)
* Resolution values indicate the theoretical resolution at a wavelength of 550nm.
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Distortion
Camera
0.01% or less 1/2" 449
0.01% or less 1/2 38g
-0.04% or less 1/2 369
0.02% or less 1/2" 38g
0.01% or less 1/2 329
0.01% or less 1/2" 309
0.01% or less 1/2" 509
0.02% or less 1/2" 369
0.01% or less 1/2" 559
0.01% or less 1/2" 38g
-0.01% or less 1/2 429

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

* Resolution values indicate the theoretical resolution at a wavelength of 550nm.

Optical Specifications for Recommended Combinations of MML Models and Rear Converter Lenses

Model Converter Lenses ~ Magnification ~ Resolution
stosprss ORI 1SR 2o
MML1.5-5T65D/65 SSODD';;X 232; 2 ;EE
MML2-5T65D/65 Praie o ::ztm

Depth of Field Effective F No
0.99mm 27.9
0.74mm 37.2
0.37mm 23.4
0.28mm 31.3
0.23mm 26
0.17mm 34.6

Caution: If combinations other than those recommended are used, dirt and scratches on the rear converter may be noticeable in the
resulting images. For this reason, we do not recommend the use in any other setup for optimal performance.
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Optical Specifications for Machine Types Recommended for Combination with the Rear Converter

Model Converter Lenses
SOD-1.5X
MMLO08-ST110D/110 SOD-2X
SOD-1.5X
MML1-ST110D/110 SOD-2X
MML2-ST110D/110 SOD-1.5X

Magnification
1.2x
1.6 x
1.5x
2.0x
3x

Resolution Depth of Field
13.5um 1.34mm
13.5um 1.00mm

T4pm 1.11Tmm
14um 0.84mm
TTum 0.44mm

Effective F No
24.2
32.2
31.4
41.8
49.8

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

* Resolution values indicate the theoretical resolution at a wavelength of 550nm.

Caution: If combinations other than those recommended are used, dirt and scratches on the rear converter may be noticeable in the
resulting images. For this reason, we do not recommend the use in any other setup for optimal performance
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* Resolution values indicate the theoretical resolution at a wavelength of 550nm.
* Depth of field is calculated assuming a horizontal 240TV resolution using a 1/2" CCD camera. (Permissible circle of confusion on the image-formation side: 40 m)
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Optical Specifications for Machine Types Recommended for Combination with Rear Converter

Model

Converter Lenses

MML08-ST170D/170

MML1-ST150D/150

SOD-1.5X
SOD-2X
SOD-1.5X
SOD-2X

Magnification

1.2x
1.6x
1.5x
2.0x

Resolution

12um
12um

8.8um
8.8um

Depth of Field Effective F No
1.17mm 21
0.88mm 28
0.69mm 19.5
0.52mm 26

Caution: If combinations other than those recommended are used, dirt and scratches on the rear converter may be noticeable in the
resulting images. For this reason, we do not recommend the use in any other setup for optimal performance.
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Depth of Effective TV Largest
Model Magnification O/I WD Resolution Field NA FNo Distortion Compatible Weight
Camera
153uym~  3.6mm~ 0.022~ 114~ o "
MMLO5-ST300DVI x0.5 531.6mm 348mm 37.3um 8.9mm 0.009 278 0.06% or less 1/2 200g
15um~  1.8mm~ 0.022~ 22.7 ~ o "
MML1-ST300D x1 523.5mm  305mm i 2.6mm 0016 32 0.05% or less 1/2 150g
7.5um ~  0.29mm ~ 0.045~  33.1 ~ o "
MML3-ST300DVI x3 530mm 302.2mm 14.8um 0.59mm 0.023 66.1 0.02% or less 1/2 3109
7.5um ~  0.22mm ~ 0.045~ 44.2 ~ o "
MML4-ST300DVI x4 554mm 300mm 14.8um 0.44mm 0.023 88.5 0.01% or less 1/2 320g

* Resolution values indicate the theoretical resolution at a wavelength of 550nm.
* Depth of field is calculated assuming a horizontal 240TV resolution using a 1/2" CCD camera. (Permissible circle of confusion on the image-formation side: 40 1 m)

Optical Specifications for Recommended Combinations of MML Models & Rear Converters

Model Converter Lenses  Magnification Resolution Depth of Field  Effective F No
SOD-1.5X 1.5x 15um 1.21mm 34.1
MMLI-ST300D SOD-2X 2.0x 15um 0.91mm 45.4

Caution: If combinations other than those recommended are used, dirt and scratches on the rear converter may be noticeable in the
resulting images. For this reason, we do not recommend the use in any other setup for optimal performance.



