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TelecentriclLens

CCTV Lens
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Field of View
(FOV)

Lens Mount Sensor Size
(Mounting) (Camera)
Depth of Field Working Distance
(DOF) (WD)
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* Field of View is the maximum size that the
lens can image (Width and Height).

* Field Of View depends on the Focal Length
and Sensor Size

Height

Width

VFOV

Hpov

Lens Center
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Vignetting Effect )
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Refers to the physical size of the sensor, and is typically not
noted on specification sheets. The best way to determine
sensor size is to look at the Pixel Size on the sensor and
multiply by the Resolution (Number of Pixels).

Number of Pixel (H)
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PVIX249 Sony Pregius
Resolution  :2.3MP, 1920 x 1200 7.03mm
Pixel size : 5.86 x 5.86 [um]

Optical format: 1/1.2“

11.25mm

Sensor size (H) = 0.00586 X 1920 = 11.25mm
Sensor size (V) = 0.00586 x 1200 = 7.032 mm

Sensor size =11.25 mm X 7.03 mm
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* WD indicates the distance from the specimen surface to the
front edge of the lens

* The Telecentric Lens will operate well in optimize working

distance

7 Working distance (mm) Focal length (mm)

\\ \\ & b

- %
uf WD
Field of view (mm) |
v ; Angle of view (%) V | \ AU - ______
Object
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* The range within the which the focus doesn’t run
out (visible) when the object shift back and forth.

* Itisthe range of depth on the object side.

FOCUS POINT S L1 1]
FOCUS DISTANCE
FOCLIS DISTAMCE
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Object’s Height=
12mm

Lens with
DOF =8mm

Lens with
DOF =15mm
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Lens
Depth of Field (Telecentric Lens)

WD

Model

FTWVOS -150

FTWO7 -120

FTW0D3 -150

FTWV10 -150

FTV153 -150

FTW20 -150

FTWV30 -150

FTW40 -150

FTWa0 -150

FTVOSC -150

FTVOTC -150

FTwvoaC -150

Magnification F MNo.

0.5

LU+

0.8x

1.0

1.5=

2.0=

3.0=

4 Q=

5.0=

0.5x

0.7x

0.8x

6.3

2.0

8.1

9.1

13.5

17.4

22.0

33.0

6.3

9.0

8.1

Object side NA

0.040

0.039

0.050

0.055

0.064

0.074

0.086

0.091

0.091

0.040

0.039

0.050

152.

121.

151.

151

150.

150.

150.

150.

150,

152,

151

151

BEmm

Tmm

Tmm

amm

mm

fmm

Tmm

Tmm

Tmm

Gmm

JAmm

T

ol

294 1mm

292.2mm

296.8mm

298.8mm

316.3mm

339.6mm

350.2mm

354, 8mm

285.9mm

294, 1mm

292.2mm

296 8mm

Depth of field

2mm

1.47mm

1.07mm

0.y3amm

0.42mm

0.27mm

0.16mm

0.1 1mm

0.0Fmm

2mm

1.47mm

1.01mm

Resolution

8.4p

8.6

6.8

G.1u

5.3

4.5

3.9u

3.7

3.Tu

8.4p

8.6u

G.8u

TV distortion Maximum Compatible sensor

0.00%a

0.00%a

0.00%a

0.00%

0.00%

0.00%

0.00%

0.00%

0.01%

0.00%

0.00%

0.00%

1.1"

1.1°

1.17

1.1°

1.17

1.17

1.1°

1.1°

1.1°

1.71°

1.1°

>

Mount Dimension
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C-Mount

Max Sensor
Diagonal: 18mm

1”32 TPl
(Threaded)

|

105U3S

|—+]

17.5mm Back
Flange Distance

F-Mount

Max Sensor
Diagonal: 43.3mm

Nikon Style Bayonet Mount
(Not Threaded)

1

. -

46.5mm
Back Flange Distance

10503

TFL-Mount

Max Sensor
Diagonal: 28mm

M35 x 0.75
(Threaded)

17.5mm Back
Flange Distance

TFL-1l Mount

Max Sensor
Diagonal: 35mm

M48 x 0.75
(Threaded)

J0SUaS

17.5mm Back
Flange Distance \, | oh



| ens

* Aperture can be defined as the opening in a lens through
which light passes to enter the camera.

* |tis calibrated in f/stops and is generally written as
numbers suchas 1.4,2,2.8,4,5.6,8, 11 and 16. Lower

f/stops give more exposure because they represent the
larger apertures.
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Increasing the f-number will increase the DOF because only the light travelling at shallower angles
passes through the aperture. Because the angles are shallow, the light rays are within the
acceptable circle of confusion for a greater distance.

NINOBATISTAPHOTO

PA{MV Lab
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® Is CCTV lens calculation

* Distance from rear principal point (H,) to the
image plane.

* Required lens focal length of your application
can be calculated by FOV, WD and sensor size.

WD x Sensor size(H)or (V)
FOV(H)or (V)

* f(mm) =

SENSOR SIZE
|CAMERA)

OBJECT
DISTANCE

OBJECT SIZE -

(WIDTH, HEIGHT)

PA{MV Lab
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1. Assume camera is MV-CE013-A0GM, calculate
working distance 200mm for the following lens:

- 50mm
-35mm
-25mm
-16mm
-12mm
-8mm

the FOV with a

Model MV-CAD13-ADGM MV-CAD13-A0GC
Camera

Sensor type CMOS5, global shutter

Pixel size 4.8 um

Sensor size 1/2"

Resolution 1280 = 1024

Max. frame rate 92.8 fps @1280 x 1024

Dynamic range 54 dB

SNR 40.6 dB

Gain 0 dBto 16 dB

Exposure time

9 ps to 10 sec

Exposure mode

Off/Once/Continuous exposure mode

Maono/color Mono Color
Pixel format Mono 8/10/12, Bayer RG 8/10/10p/12/12p,
Mono 8/10/10p/12/12p YUV 422 (YUYV) Packed, YUV 422 Packed, RGB
B, BGR B
Binning Supports 1x1,2x 2, 4x4
Decimation Supports 1x1,2x 2, 4x4

Reverse image

Supports horizontal and vertical reverse image output

ab
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2. Assume camera is MV-CS060-10GC, working distance more than 300mm,
fov 50mm x 50mm, find suitable lens

Model MV-CS060-10GM MV-CS060-10GC
Camera
Sensor type CMOS, rolling shutter

Sensor model

Sony® IMX178

Pixel size 2.4 pm x 2.4 uym
Sensor size 1/1.8"

Resolution 3072 = 2048

Max. frame rate 19.1 fps @3072 x 2048
Dynamic range 71.3 dB

SNR 41.3 dB

Gain 0dBto 24 dB

Exposure time

25 usto 2.5 sec

Exposure mode

Off/Once/Continuous exposure mode, supports Global Reset, Trigger Rolling, and Rolling

Maono/color Mono Color
Pixel format Mono 8/10/12, Bayer RG 8/10/10p/12/12p,
Mono 8/10/10p/12/12p YUWA22Packed, YUV4A22 YUYV Packed, RGB &,
BGR &
Binning Supports 1 x1, 2 x 2
Decimation Supports 1x1,2x2, 4x4

Reverse image

Supports horizontal and vertical reverse image output

PAMV Lab
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¢ |s Telecentric lens calculation
* The magnification is the ratio of the image size to the object size

* How much a view can be magnified by a lens

Sensor size (H)or (V)
FOV (H)or (V)

Magnification =

rAMV Lab
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e Floatt Sensor size (H)or (V)
agnification =
gnif FOV (H)or(V)
Example
Field of view(FOV) : 35mm (Vertical)
Sensor size :1/2” (6.4mm x 4.8mm)
WD : more than 110mm
. . 4.8
Magnification (X) =
=0.137x

rAMV Lab



Main optical specifications

Object field of view

Adva )

Part Magnification Image Max 1/37 172" 23" Working = Working
number circle SEnsor distance M ’
diameter size -
480 x3.60 6.40 x 4.80 8.50x7.09
[x) [rmm) {mm = mm) [ = rmim) (mim = mm) [rmm)

1 1 1 2 3

TC23004 2.000 11 23" 240x1.80 3.20x2.40 425x355 56.0 11 . . 4.8
Magnification (X) =—
TC23007 1333 11 23" 360x2.70 4.80 x 3.60 B.38 x 5.32 60.1 11 35
TC23009 1.000 11 23" 4.80x 3.60 640 x 4.80 B.50x 7.09 622 11 = U 137 \
TC23012 0.735 11 23" 653 x4.90 B.71x6.53 11.56 x 9.65 539 14
TC13016 0.290 B 13" 1655 x 1241 2 =16.55 e =20.69 43.1 8
TC12016 0.385 8 142" 1247 x9.35 16.62x 1247 B=1842 43.1 8
TC23016 0.528 11 23" 9.09 x 6.82 1212 x9.09 16.10x 13.43 431 8 Sensor Size
TC13024 0.192 B 13" 25.00x 18.75 e =25.00 B=31.25 672 8
=6.4Ammx4.8mm
TC12024 0.255 8 142" 18.82x 1412 2510x 1882 B =27.80 672 8
TC23024 0.350 11 23" 1371 x 1029 1829 x 1371 24.29 x 20.26 672 8
Mag: 0.134x
TC13036 0.133 B 13" 36.09 x 27.07 e =36.09 8 =4511 102.5 8
TC12036 07y 8 142" 2712 x 2034 36 16x 2712 @ =40.06 102.5 8
TC23036 0.243 11 23" 1975 x 14.81 26.34x19.75 34.98 x 29.18 102.5 8 O
TC13048 0.098 B 13" 4898 x 36.73 2 =48.98 B=6122 1334 8 =47mmx 35 mm
TC12048 0.134 8 142" 35.8B2 x 26.87 47 76 x 3582 B =52.91 1329 8
TC23048 0.184 11 23" 26.09 x 19.57 34.78 x 26.09 46.20 x 38.53 1329 8 >« MV L b
O a

TC13056 0.084 B 13" 5714 x 42 86 2=57.14 @=7143 157.8 ] Al Aboyt Maghing Vis
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1. Assume camera is MV-CS060-10GC, FOV 25mm x 25mm, for
measurement purposes, find suitable lens

Model MV-CS060-10GM MV-C5060-10GC
Camera
Sensor type CMOS, rolling shutter

Sensor model

Sony® IMX178

Pixel size 2.4 pm x 2.4 pm
Sensor size 1/1.8"

Resolution 3072 = 2048

Max. frame rate 19.1 fps @3072 » 2048
Dynamic range 71.3 dB

SNR 41.3 dB

Gain 0 dBto 24 dB

Exposure time

25 usto 2.5 sec

Exposure mode

Off/Once/Continuous exposure mode, supports Global Reset, Trigger Rolling, and Rolling

Mono/color Mono Color
Pixel format Mono 8/10/12, Bayer RG 8/10/10p/12/12p,
Mono 8/10/10pf12/12p YUVA22Packed, YUV422 YUYV _Packed, RGE B,
BGR 8
Binning Supports 1 x1,2x2
Decimation Supports 1x1,2x2 4x4

Reverse image

Supports horizontal and vertical reverse image output

rAMV Lab



Main optical specifications Object field of view Advanced optical specifications Mechanical specifications
Part Magnification Image Max 1/3" 1/2° 2/3" Working  Working Telecentricity Distortion Field Mount Phase Length Front
number circle sensor distance fIN typical typical depth adjustment diameter
diameter size {max) (max)
480 x3.60 540 x 4.80 850x7.09
(x) {mm) (mm x mm) {mm x mm) (mm x mm) {mm) (deg) (%) {mm) {mm) {mm)
1 1 1 2 3 N 5 6 8 9
TC23004 2.000 1.0 2/3° 240 x 1.80 3.20x 240 4.25x 355 56.0 11 < 0.08 (0.10) < 0.04 (0.08) 0.1 C No 1014 28
TC23007 1.333 11.0 2/3" 360 x 2.70 4.80 x 3.60 6,38 x 5.32 60.1 1 < 0.08 (0.10) < 0.03 {0.08) 03 C No 78.5 28
TC23009 1.000 1.0 2/3° 4.80x3.60 6540 x 4.80 850x7.09 62.2 1 < 0.08 (0.10) < 0.04 (0.08) 0.6 C No 65.0 28
TC23012 0.735 11.0 2/3° 6.53x4.90 8.71x653 11.56 x9.65 539 14 < 0.04 (0.10) < 0,04 (0.10) 13 C No 60.3 28
TC13016 0.290 6.0 1/3" 16.55 x 12.41 o= 16.55 o = 20.69 431 8 < 0.08 (0.10) < 0.04 (0.08) 49 C No 80.9 37.7
TC12016 0.385 8.0 /2" 1247 x9.35 16,62 x 1247 o =1842 431 8 < 0.04 (0.10) < 0.04 (0.08) 28 C No 93.0 37.7
TC23016 0.528 1.0 2/3" 9.09 x 6.82 12.12x9.09 16,10 x 13.43 431 8 < 0.06 (0.10) < 0.04 (0.07) 1.5 C No 1127 37.7
TC13024 0.192 6.0 1/3" 25.00x 18.75 o= 2500 o=3125 67.2 8 < 0.08 (0.10) < 0,04 (0.08) 1.2 C No 105.6 44
TC12024 0.255 8.0 1/2" 18.82 x 14.12 25.10 x 18.82 o =27.80 67.2 8 < 0.08 (0.10) < 0.04 (0.08) 64 C No 1178 44
TC23024 0.350 11.0 2/3" 13.71x 10.29 1829 x 13.71 24.29 x 20.26 67.2 8 < 0.08 (0.10) < 0.04 (0.10) 34 C No 137.5 44
TC13036 0.133 6.0 1/3" 36.09 x 27.07 o= 3609 o =451 1025 8 < 0.04 (0.08) < 0.03 (0.08) 234 C No 1330 61
TC12036 0177 8.0 1/2° 27.12x20.34 3616 x27.12 o =40.06 102.5 8 < 0.03 (0.08) < 0.04 (0.10) 13.2 C No 145.2 61
TC23036 0.243 1.0 2/3" 19.75x 14.81 2634 x19.75 3498 x29.18 1025 8 < 0.04 (0.08) < 0.04 (0.10) 70 C No 1649 61
TC13048 0.098 6.0 1/3" 4898 x 36.73 e = 4898 o =6122 1334 8 < 0.08 (0.10) < 0.06 (0.10) 431 C No 167.9 75
TC12048 0.134 8.0 1/2° 35.82 x 26.87 47.76 x 35.82 o =5291 1329 8 < 0.07 (0.10) < 0.06 (0.10) 23.1 C No 181.5 75
TC23048 0.184 1.0 2/3° 26,09 x 19.57 3478 x 26.09 46,20 x 38,53 1329 g < 0.08 (0.10) < 0.05 (0.10) 122 C No 201.0 75
TC13056 0.084 8.0 1/3° 57.14 x 42.86 p=57.14 o=7143 157.8 8 < 0.04 (0.08) < 0.04 (0.08) 58.7 C No 1915 80

SUIVIV O LLdD
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1. Assume camera is MV-CE013-A0GM, calculate the FOV with a
working distance 200mm for the following lens:

- 50mm (24mm X 19mm) Camera Resolution 1280 1024
Camera Pixel S5ize (mm)] 0.0045 0.0048
- 35mm (35mm X 28mm) Camera S5ensor 5ize 6.144 4.9152
camera sensor size 6.144 4.9152

- 16mm (76mm x 61mm) vorking distance (mml
-12mm (102mm x 81mm) fov (mm) 24.576 19.6608
-8mm (153mm x 122mm)

rAMV Lab
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2. Assume camera is MV-CS060-10GC, working distance more than
300mm, fov 50mm x 50mm, find suitable lens

Camera Resolution
Camera Pixel Size (mm)
Camera Sensor Size

Working Distance
FOV

Lens Focal Length

Horizontal (X-axis) Vertical (¥-axis) |[0¢2

3072
0.0024
7.3728

300
60

36.3604

Sl Ll

camera sensor size

2048
19157 |fov(mm]
e forsa ength

camera sensor size

Tl "_._'l e [ Wl e
WOTKINE distance §mim |

26.810138182 fov (mm)

03.19542857

——

7.3728

L)
=

a88.4736

4.9152

42,13028571

4.9152

58.9824

PAMV Lab
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1. Assume camera is MV-CS060-10GC, FOV 25mm x 25mm, for
measurement purposes, find suitable lens

Advanced optical specifications Mechanical specifications

number

| ) ) Sensor size:
o e 7.37mm x4.9mm

mag: 0.184x

Wd: 132.9mm

Fov: 40mm x 26mm

PAMV Lab
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