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2MP Lens Charts

This paper offers information useful for selecting a C-mount lens for the VE Series 2MP smart camera.

Working Distance and Field of View

The two main variables involved when discussing a camera's lens
choice are the Working Distance and the Field of View size. The
Working Distance, or WD, is the distance from the camera to the
target object. In the case of this collection of lens charts, the
Working Distance is measured from the front surface of the
threaded lens cover mount. The distance is not measured from the
end of the lens because different lenses from different
manufacturers, even with the same focal length, can vary in
length.

The Field of View, or FOV, is the real world size of the picture the
camera takes. This can also be broken down into a horizontal FOV o
size and a vertical FOV size. Note that the picture taken by a VE

F
&
Series vision sensor is not square. The imager used in the 2MP VE FEEH ' FOV \\:‘_ 1

sensor is 1600 x 1200 pixels, making a rectangular image where
the vertical FOV is % the size of the horizontal FOV.

The Working Distance and Field of View sizes are related by linear equations determined by the focal
length of the lens. Choosing the correct lens for a given application might be a matter of selecting the
desired size of the FOV, then seeing which of the options for focal length result in a good fit for camera
Working Distance. The situation might also be reversed, where the desired mounting location of the
camera is known (and thus the Working Distance is fixed) and the various focal length lenses give a
range of FOV sizes to choose from. In all cases, only one of these two variables may be freely selected.
The second variable then becomes a function of the first. This is the reason why we offer a broad range
of lens focal lengths—to provide as many options as possible to suit different WD/FOV size
requirements.

Multiple Manufacturers and Format Size

Banner does not manufacture any C-mount lenses used by our vision sensors. Instead we offer a range
of lenses from different suppliers. Any C-mount lens will technically work in a VE Series vision sensor,
but some lenses are better suited than others. Banner recommends using at least 2/3-inch format, or
“megapixel”-rated, lenses. A lens of at least this format size ensures that the entire VE Series imager
chip is used when taking pictures. These lenses are also better at resolving small features in the picture,
allowing an inspection to make better use of the camera’s resolution.

The lens charts which follow are divided into groups based on lens manufacturer.

Imager Resolution: 1600 px (H) = 1200 px (V)
Pixel Size: 4.5 pm = 4.5 pm
Image Size: 7.2 mm (H) = 5.4 mm (V), 9 mm (diagonal)
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VE Series

Off the Charts

In the pages that follow, graphical views of the Working Distance versus Horizontal FOV relationships
are shown, out to a maximum working distance of 1 meter. These graphs offer a quick and easy way to
estimate the FOV size for a given Working Distance and lens focal length. Also provided are two tables
with entries out to 1.5 meters. The first shows FOV size as a function of Working Distance and the
second shows Working Distance as a function of FOV size. The mathematical equations that describe
the relationship between these two variables are also provided, allowing for calculations beyond what
the chart and tables offer.

Each lens has a natural minimum Working Distance. If a camera using this lens were to move closer to
the target than this minimum distance, the image would be out of focus and the lens alone would not be
able to fix it. This is where extension tubes and shims are used. Extension tubes allow a lens to come
into focus at a Working Distance closer than the minimum. The relationship between Working Distance
and FOV size remains in effect as extension tubes are added, and so extension tubes are usually used
to generate very small FOVs. A microscope is basically a high focal length lens with a large amount of
extension tubes applied.
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Computar C-mount Lenses on 2 MP VE Series
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Computar C-mount Lenses on 2 MP VE Series, FOV as a function of WD Chart
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VE Series

Computar C-mount Lenses on 2 MP VE Series, WD as a function of FOV Chart
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VE Series

Computar Lens equations for VE Series 2 MP

H = horizontal FOV size, W = working distance

g
E#f

Banner Engineering Corp.
2018-08-04

5 mm Megapixel lens

Banner model: LCFOSLCMP (p/n 11381)
Computar model: H0514-MP

1/2-inch format, 43 mm filter, minimum /1.4, fits with either the
VELCB0 or VELCA85 lens cover

H(W), mm
H=1471 = W-23.44 (minimum W~ 54 mm)
WiH), mm

W= (H+ 23.44)1.41 (minimum H = 33 mm})
8 mm Megapixel lens

Banner model: LCFOBLMP (p/n 74300)
Computar model: M08 14-MP2

2/3-inch format, 30.5 mm filter, minimum /1.4, fits with either the
VELCB0 or VELCBES lens cover

H{W), mm

H=0.88 = W-12.56 (minimum W= 75 mm)
W(H), mm

W= (H+ 12.56)0.88 (minimum H= 53 mm}
12 mm Megapixel lens

Banner model: LCF12ZLMP (p/n 74299)
Computar model: M1214-MP2

2/3-inch format, 30.5 mm filter, minimum /1.4, fits with either the
VELCB0 or VELCA85 lens cover

H{W), mm

H =0.5999 x W - 6.0915 (minimum W = 132 mm)
W(H), mm

W = (H + 6.0915)/0.5999 (minimum H ~ 77 mm)
16 mm Megapixel lens

Banner model: LCF16LCMP (p/n 11382)
Computar model: M1614-MP2

2/3-inch format, 30.5 mm filter, minimum /1.4, fits with either the
VELCB0 or VELCA85 lens cover

H{W), mm

H=0453 *W -6.1525 (minimum W = 222 mm)
W(H), mm

W= (H+ 6.1525)/0.453 (minimum H = 84 mm)
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VE Series

25 mm Megapixel lens

Banner model: LCF25LCMP (p/n 11383)
Computar model: M2514-MP2

2/3-inch format, 30.5 mm filter, minimum /1.4, fits with either the
VELCE0 or VELCA85 lens cover

H{W), mm

H = 0.2867 x W — 7.8892 (minimum W = 155 mm)
W(H), mm

W= (H + 7.8892)/0.2867 (minimum H ~ 37 mm)
35 mm Megapixel lens

Banner model: LCF35LCMP (p/n 11384)
Computar model: M3514-MP

2/3-inch format, 30.5 mm filter, minimum /1.4, fits with either the
VELCB0 or VELCBS lens cover

H(W), mm

H=0.2106 x W - 8.3086 (minimum W =~ 283 mm)
W(H), mm

W= (H+ 8.3088)/0.2106 (minimum H = 47 mm)

= !
50 mm Megapixel lens
Banner model: LCF50LCMP (p/n 11385)
Computar model: M5018-MP2
2/3-inch format, 30.5 mm filter, minimum /1.8, fits with either the
VELCB0 or VELCBES lens cover
H{W), mm

-~ H=0.14588 = W - 9.9533 (minimum W =~ 520 mm)

\‘ |

W(H), mm
W = (H + 9.9533)/0.1498 (minimum H ~ 68 mm)
75 mm Megapixel lens

Banner model: LCF75LCMP (p/n 11386)
Computar model: M7528-MP

2/3-inch format, 30.5 mm filter, minimum /2.8, does not fit with a
cealed lens cover

H{W), mm

H=0.0992 xW -1.6513 (minimum W = 357 mm)
W(H), mm

W= (H+ 1.6513)/0.0992 (minimum H = 34 mm)

NOTE: The factory setting for the Focal Range is 0.3 m-1.2 m (0.98
ft—3.94 ft). The focus can be adjusted to infinity by removing the
Focus Limit Screw.
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Evetar C-mount Lenses on 2 MP VE Series
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VE Series

Evetar C-mount Lenses on 2 MP VE Series, FOV as a function of WD Chart
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VE Series

Evetar C-mount Lenses on 2 MP VE Series, WD as a function of FOV Chart
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VE Series

Evetar Lens equations for VE Series 2 MP

H = horizontal FOV size, W = working distance

Banner Engineering Corp.
2019-09-04

6 mm Megapixel lens

Banner model: LCFOELEVMP (p/n 97345)
Evetar model: MV 118FMOEC

1/1.8-inch format, 34 mm filter, minimum /1.6, fits with either the
VELCE0 or VELCA8S lens cover

H{W), mm
H=1.16 = W - 34 .49 (minimum W = 77 mm)
W(H), mm
W= (H+ 34.49)1.16 (minimum H = 55 mm}

8 mm Megapixel lens

Banner model: LCFOBLEVMP (p/n 97348)
Evetar model: MV 118FMOBC

1/1.8-inch format, 27 mm filter, minimum /1.4, fits with either the
VELCE0 or VELCA85 lens cover

H{W), mm
H=0.86 x W-21.62 (minimum W = 84 mm)
W(H), mm
W= (H+ 21.62)y0.86 (minimum H = 31 mm})

12 mm Megapixel lens

Banner model: LCF1ZLEVMP (p/n 97347)
Evetar model: MV2Z3FM12C

2/3-inch format, 27 mm filter, minimum /1.6, fits with either the
VELCED or VELCSS lens cover

H(W), mm

H=0.59 = W-16.62 (minimum W= 110 mm)
W{H), mm

W= (H+ 16.62)/0.59 (minimum H = 49 mm)

16 mm Megapixel lens

Banner model: LCF16LEVMP (p/n 97348)
Evetar model: MV2Z3FM16CRA

2/3-inch format, 27 mm filter, minimum /1.6, fits with either the
VELCE0 or VELCA85 lens cover

H(W), mm

H=0.44 = W-16.3 (minimum W = 158 mm)
W{H). mm

W= (H+ 16.3)/0.44 (minimum H = 53 mm)

VE Series Page 11
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VE Series

25 mm Megapixel lens

Banner model: LCF25LEVMP (p/n 97349)
Evetar model: MV23FM25C

2(3-inch format, 27 mm filter, minimum /1.8, fits with either the
VELCE0 or VELCA85 lens cover

H{W), mm

H=0.28 = W-8.39 (minimum W = 310 mm)
W(H), mm

W= (H+ 839)/0.28 (minimum H = 78 mm)
35 mm Megapixel lens

Banner model: LCF35LEVMP (p/n 97350)
Evetar model: MV23FM35C

2/3-inch format, 27 mm filter, minimum /2.0, fits with either the
VELCED or VELCSS lens cover

H{W), mm

H=0.21=W-=548 (minimum W -~ 338 mm)
W{H), mm

W= (H+ 549)/0.27 (minimum H = &8 mm})
50 mm Megapixel lens

Banner model: LCF50LEVMP (p/n 897351)
Evetar model: MV2Z3FM50C

2/3-inch format, 30.5 mm filter, minimum /2.6, fits with VELC85 lens
cover

H{W), mm

H=0.14 x W - 11.57 (minimum W -~ 336 mm)
WiH), mm

W= (H+ 11.57)¥0.14 (minimum H = 37 mm})
75 mm Megapixel lens

Banner model: LCF75LEVMP (p/n 97352)

Evetar model: MV11FM75C

1-inch format, 34 mm filter, minimum /2.8, does not fit with a sealed
lens cover

H(W), mm

H=0095= W -1028 (minimum W - 584 mm)
W{H). mm

W= (H+ 10.28)0.025 (minimum H ~ 48 mm)
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VE Series

Tamron C-mount Lenses on 2MP VE Series
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Tamron C-mount Lenses on 2 MP VE Series, FOV as a function of WD Chart
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VE Series

Tamron C-mount Lenses on 2 MP VE Series, WD as a function of FOV Chart
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VE Series

Tamron Lens equations for VE Series 2 MP

H = horizontal FOV size, W = working distance
8 mm Megapixel lens

Banner model: LCFOBLTMP (p/n 81530)
Tamron model: M118FMOB

1/1.8-inch format, 25.5 mm filter, minimum 1.4, fits with either the
VELCE0 or VELCSS lens cover

H(W), mm
H=0.94 = W-14.59 (minimum W = 75 mm)
W(H), mm
W= (H+ 14.59)0.94 (minimum H = 33 mm)

16 mm Megapixel lens

Banner model: LCF16LTMP (p/n 81532)
Tamron model: M118FM1E

1/1.8-inch format, 25.5 mm filter, minimum 1.4, fits with either the
VELCE0 or VELCA85 lens cover

H(W), mm

H=0.455= W - 4.03 (minimum W = 222 mm)
W(H), mm

W= (H+ 4.03)/0.455 (minimum H = 94 mm)

25 mm Megapixel lens

Banner model: LCF25LTMP (p/n 81533)
Tamron model: M118FMZ5

1/1.8-inch format, 25.5 mm filter, minimum 1.6, fits with either the
VELCED or VELCSS lens cover

H(W), mm

H =029 = W-6.37 (minimum W - 155 mm)
W(H), mm

W= (H+ 837)/0.29 (minimum H = 37 mm)
50 mm Megapixel lens

Banner model: LCFS0LTMP (p/n 81534)
Tamron model: M118FM50

1/1.8-inch format, 25.5 mm filter, minimum 2.8, fits with VELCB5
lens cover

H(W), mm

H=0.144 = W - 134 (minimum W = 520 mm)
W(H), mm

W= (H+ 13.4)/0.144 {minimum H = 68 mm})
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