FUJIFILM

Value from Innovation

FUJINON

Machine Vision Lenses



N a1

\ o uv3” 9
T vy g »- P
T8 yies 8 "

_ .
47 h“l‘-___“_
oy FUIINGg/?

R S
FUJIT 8-
HE2igq5m 1 ..f—ff._“ﬂs-' 2M

o
e FUIJ‘-I q';l-z--
. --_‘_:_:1 Fﬂ 8-12 I

Contents
PAGE PAGE
M HF-2M series 12MP, 2/3" ~ 1" g 4 TF series 3CCD, 1/3" 12
HF-5M series 5MP, 2/3" ~ 1/1.2* 22 Fd Technologies of “4D High Resolution” 6
B HF-HA series 1.5MP, 2/3” 8 Shooting Range Chart 13
M HF-SA series 5MP, 2/3" 10 Technical Information 18

M CF-HA series 1.5MP, 1* n




Lens Selection Guide

Resolution (Pixel pitch)

HF-12M serie

21umo--

}_me .
345um+o----

HF-XA-5M serie;s

HF-SA series

S55um+---- -
HF-HA series :
}'_d'um. ................................. e BB s ,
83um 4 HeEsHA Series :
172 273" M

(Bmmj) (1 1mm) (16mm)

LT uv‘?" ’
Ll
-

m 4D High Resolution

High
Resolution
e
The “4 sharpness at the center as well as around
the edges, while mitigating resolution degradation
that typically occurs when changing a working
distance or aperture value.




HF-12M series 12 Megapixel, 2/3"~1" E

<Main features>

B Advanced optical performance suitable for the top-of-the-range series

® When the iris (aperture) is set at the orange F4 marker on the lens barrel, the HF-12M series delivers the
resolving power greater than 2.1um pixel pitch on a 2/3-inch sensor (equivalent to 12 megapixels) *'.

® The HF-12M series is capable of maintaining ultra-high definition with a 2.7 pm pixel pitch within the whole
frame area. Each pixel with high optical performance enables stable checking of product dimensions and
appearance.

® The HF-12M series bring out maximum performance of the image sensor with 3.45um pixel pitch(IMX250). Orange-colored F4 marker on
the lens barrel

HFUJINON lenses’ unique “4D High Resolution” performance. ﬁ

General machine vision lenses share the issue of resolution degradation when the working distance or aperture is changed. The HF-12M
features FUJINON lenses’ unique "4D High Resolution” performance. It maintains a high level of consitent image sharpness at the center
as well as around the edges, while mitigating resolution degradation that typically occurs when changing a working distance or aperture
value. This enables the consistent delivery of high-resolution images under a wide variety of installation and shooting conditions.

EmEase of installation and high reliability

® Despite being high-resolution lenses with 2.7um pixel pitch, all the five models come in a compact
form factor with the external dimension of just 33mm. This allows installation flexibility even in
manufacturing facilities with space constraints.

When locked
® General machine vision lenses use iris and focus locking screws with a head protruding out from the vith a head-less
lens body, potentially causing interference within the machine vision system. The HF-12M series :ompact screw.

do head protruding

come with regular locking screws as well as headless compact screws, which can be countersunk into s e i
rom the lens body.

the lens body to minimize interference with the machine vision system, thereby increasing flexibility
in system installation and design.

®The lenses are built with a metal barrel for durability and robustness.

® Industry-leading low distortion design of no more than 0.05%

® The lenses’ unique optical design minimizes troublesome distortion. in industrial applications requiring accuracy such as dimension
measurement. The series boasts an industry-leading low distortion rate of no more than 0.05%*2.

® The aspherical glass*® mold lens enabled the smallest body and low distortion.

*1.Atthe working distance of 50cm  *2:In the case of HF1618-12M  *3: Installed to HF818-12M and HF1218-12M

Technology Supporting the “HF-12M Series”

High-precision glass mold aspherical lens technology -Achieving both miniaturization and low distortion—

@In lens design, reducing the number of lenses and forming an image by abruptly bending light that enters the
lens achieves miniaturization. Distortion cannot be controlled if the lenses are only composed of the commonly
used spherical lens. However, the aspherical lens can yield the same results of using multiple spherical lenses,
enabling the control of distortion with far fewer lenses.

@ Aspherical lenses require precision processing. Fujifilm can design and

manufacture aspherical lens within its own group. The precision processing Aspherical lens
required in the design stage and its mass production is realized by accurate die
machining technology. jess=ezzasan, o
T
1NN i L
@®The HF-12M series realizes both miniaturization and low distortion by General MV lens H‘ .'I = MVlens with
implementing the high-precision glass mold aspherical lenses. f;':i)s’;;'th spherical LR E‘nz‘pher'cal H :
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HF818-12M ~
Focal length [mm] 8
Iris range (F. no) F1.8-F22
Angle of view 56.9°x43.9°(2/3")
Working Distance (*) [mm] s-100
Operation of focus Manual
Operation of iris Manual
Filter thread [mm] M30.5x0.5
Mount C-mount
Weight (approx.} [g] 95
Sensor size (max.) 2/3"
TV distortion [%] -1.03
Dimension [mm)] @ 33x48.5

P 1-32UNF
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HF2518-12M

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of iris
Filter thread [mm]
Mount

Weight (approx.}[g]
Sensor size (max.)
TV distortion [%]
Dimension [mm]

25
F1.8-F22
20.0°x15.1%(2/3")
sa-100
Manual
Manual
M30.5x0.5
C-mount
B5

11.2"

0.02
©33x53.1
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HF1218-12M ~©
Focal length [mm] 12
Iris range (F. no) F1.8-F22
Angle of view 39.3°x30.0°(2/37)
Working Distance () [mm] 00-100
Operation of focus Manual
Operation of iris Manual
Filter thread [mm] M30.5x 0.5
Mount C-mount
Weight (approx.) [g] 85
Sensor size (max.) 1/1.2"
TV distortion [%] 0.8
Dimension [mm] @ 33x52.5
o EMMAL EF12526 ANAR]
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HF3520-12M
Focal length [mm] 35
Iris range (F. no) F2.0-F22
Angle of view 14,7°%11.0° (2/3")
Working Distance (*) [mm] 0a-200
Operation of focus Manual
Operation of iris Manual
Filter thread [mm] M30.5x0.5
Mount C-mount
Weight (approx.) [g] 85
Sensor size (max.) 1"
TV distortion [%] 0.01
Dimension [mm] ©33x53.1
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HF1618-12M
Focal length [mm] 16
Iris range (F. no) F1.8-F22
Angle of view 30.8°x23.3°(2/3")
Working Distance (*) [mm] e0-100
Operation of focus Manual
Operation of iris Manual
Filter thread [mm] M30.5x 0.5
Mount C-mount
Weight (approx.} [g] 90
Sensor size {max.) 171.2"
TV distortion [%] -0.03
Dimension [mm] @33x52.5

* From front of lens barrel



4D’ Maintaining High-Resolution is about
st Controlling Aberration.
3 Technologies Supporting “4D High-Resolution”

Floating design technology

—Controls the drop in resolution caused by changing shooting distances—

® The lenses are designed to show the best resolution at the shooting distance most commonly used (designed distance). At this
distance, the aberrations (color fringe/peripheral blur/distortion) are ideally corrected.

@ Although conventional lens design technology optimally
controlled aberration at the designed distance,
aberration occurred at other distances and lowered
resolution. The wide angle lens in particular had issues
with its tendency for curvature of field (peripheral blur).

HF-12M serles make

® The HF-12M series has implemented “floating design
technology”. “Floating lens elements” behind the iris
move to focus and enable the HF-12M series to retain its
highest resolution regardless of the shooting distance.

Lens with floating design [lis; 1 : I .l 7
\ v i | .

Focusing group Focusing group

Eccentricity adjustment technology

—Retaining consistent resolution to the periphery of the image—-

® Misalignment of the axis of the lenses during the manufacturing process prevents
the intended performance from being exhibited. It is crucial to align the axis of the
lenses to the micrometer level during its manufacturing process.

®The HF-12M series realized high-resolution consistent all the way to the periphery
of the image. This is accomplished by detecting all lens core misalignment using
proprietary inspection equipment of Fujifilm manufacturing technology and
aligning the whole lens constructions with micrometer level adjustments.

® Fujifilm’s proprietary manufacturing technology is utilized by applying the
precision technology needed for manufacturing broadcast lenses that require
high-dimensional and consistent qualities, to the manufacture of miniature lenses
such as camera modules for mobile phones.

No misalignments Lenses are misaligned

Glass matching technology (Fujifilm original optical design software “FOCUS")

~Controls the drop in resolution caused by changing aperture value-

@ "Lateral chromatic aberration (color fringe)” is the main cause for the drop in resolution when changing the aperture value. Due to
the different refractive index of the wavelength, imaging position sometimes differs by colors. This leads to the color fringing at the
edge of the frame. To control of this aberration combination of the glass materials matters. While general glass materials can correct
only the 2 colors of RGB(Red, Green, Blue), Extra-low Dispersion glass material enables the correction of all three colors at high level.

® By implementing glass with Extra-low Dispersion characteristics to control lateral chromatic aberration, the HF-12M series have
succeeded to maintain the high resolution even when changing the aperture value.

@ Fujifilm’s has developed its original lens design
software "FOCUS (Fujifilm Optical Class Library
and Utilities System)”, which enables to decide
the best glass materials from the infinite

combination of possibilities. i
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HF-XA-5M series 5 Megapixel, 2/3"~1/1.2" 2D
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HF6XA-5M HF8XA-5M HF12XA-5M
Focal length [mm] & Focal length [mm] 8 Focal length [mm] 12
Iris range (F. no) F1.9-F16 Iris range (F. no) F1.6-F16 Iris range (F. no) F1.6-F16
Angle of view 74.7°x58.1° (2/3") Angle of view 58.4°x44.6°(2/3") Angle of view 40.1°x30.3°(2/3")
Working Distance (*) [mm] 00-100 Working Distance (*) [mm] 00-100 Working Distance (*) [mm] 00-100
Operation of focus Manual Operation of focus Manual Operation of focus Manual
Operation of iris Manual Operation of iris Manual Operation of iris Manual
Filter thread [mm] M37.5x0.5 Filter thread [mm] M25.5x 0.5 Filter thread [mm] M25.5x0.5
Mount C-mount Mount C-mount Mount C-mount
Weight (approx.) [g] 100 Weight (approx.) [g] 79 Weight (approx.) [g] 79
Sensor size (max.) 2/3" Sensor size (max.) 2/3" Sensor size (max.) 2/3"
TV distortion [%] -2.88 TV distortion [%)] 199 TV distortion [%] 1.26
Dimension [mm] @39x51 Dimension [mm)] ©29.5%x51.5 Dimension [mm] ©29.5%51.5
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HF16XA-5M HF25XA-5M HF35XA-5M  — ==
Focal length [mm] 16 Focal length [mm] 25 Focal length [mm] 35
Iris range (F. no) F1.6-F16 Iris range (F. no) F1.6-F16 Iris range (F. no) F1.9-F16
Angle of view 31.4°x23.7° (2/3") Angle of view 20.0°x15.0%(2/3") Angle of view 14.2°x10.7°(2/3")
Working Distance (*) [mm] 00-100 Working Distance (*) [mm] 0e-100 Working Distance (*) [mm] 00-200
Operation of focus Manual Operation of focus Manual Operation of focus Manual
Operation of irls Manual Operation ofiris Manual Operation of iris Manual
Filter thread [mm)] M25.5x 0.5 Filter thread [mm)] M25.5x 0.5 Filter thread [mm] M25.5 x 0.5
Mount C-mount Mount C-mount Mount C-mount
Weight (approx.)[g] 7 Weight (approx.) [g] 72 Weight (approx.) [g] 60
Sensor size {max.) 1/1.2" Sensor size (max.) 1/1.2" Sensor size (max.) 1/1.2"
TV distortion [%] -0.60 TV distortion [%] -0.07 TV distortion [%] 0.10
Dimension [mm] ©29.5%46.0 Dimension [mm] ©29.5%46.5 Dimension [mm)] ©29.5%41.5

* From front of lens barrel



HF-HA series 1.5 Megapixel, 2/3"

#2685
M27X05

DF6HA-1B

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of iris
Filter thread [mm]
Mount

Weight (approx.}[g]
Sensor size (max.)
TV distortion [%]
Dimension [mm]
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HF12.5HA-1B

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of iris
Filter thread [mm]
Mount

Weight (approx.) [g]
Sensor size (max.)
TV distortion [%]
Dimension [mm]
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F1.2-F16
57.3°x43.8°(1/2")
oa-100
Manual
Manual
M27 x 0.5
C-mount
55
1/2"
-1.84
$29.5x36.8
295{AT & } F.I_T7526iN AR
% Bf 509N AR}
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125

F1.4-F16

39.2°x 29.4°(2/3")
100

Manual

Manual
M25.5x 0.5
C-mount
45

273"

-1.95
$29.5%29.5

HF9HA-1B

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of iris
Filter thread [mm]
Mount

Weight (approx.) [g]
Sensor size (max.)
TV distortion [%]
Dimension [mm]
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HF16HA-1B

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of iris
Filter thread [mm]
Mount

Weight (approx.) [g]
Sensor size (max.)
TV distortion [%]
Dimension [mm)]
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F1.4-F16
53.3°¢ 40.5%(2/3")
=100
Manual
Manual
M27 x 0.5
C-mount
55

2/3"
-2.00
$29.5%35

Fi T75260N AR
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16
F1.4-F16
30.5°x 22.9%(2/3")
e-100
Manual
Manual
M25.5x 0.5
C-mount
45

2/3"

-0.87
$29.5%29.5
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HF25HA-1B Ll HF35HA-1B ki
Focal length [mm] 25 Focal length [mm] as
Iris range (F. no) F1.4-F16 Iris range (F. no} Fl1.6-F22
Angle of view 19.4°x 14.6%(2/3") Angle of view 14.3°x 10.8%(2/3")
Working Distance (*) [mm] sa-150 Working Distance {*) [mm] wa-250
Operation of focus Manual Operation of focus Manual
Operation of iris Manual Operation of iris Manual
Filter thread [mm)] M25.5x 0.5 Filter thread [mm] M25.5x 0.5
Mount C-mount Mount C-mount
Weight (approx.) [g] 45 Weight (approx.)[g] 45
Sensor size (max.) 2/3" Sensor size (max.) 2/3"
TV distortion [%] -0.19 TV distortion [%] 010
Dimension [mm] ©29.5x29.5 Dimension [mm] $29.5229.5
Ff 175260N AR AB (AT = ) FI_175260N AR}
B 15.250N AFI 1% Bf S740N AR
B
ADRP: : i || F
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HF50HA-1B HF75HA-1B
Focal length [mm] 50 Focal length [mm] 75
Iris range (F. no) F2.3-F22 Iris range (F. no) F2.8-F22
Working Distance (*} [mm] 10.1°x 7.6°(2/3") Angle of view 6.7°x 5.0°(2/3")
Operation of focus e-500 Working Distance (*} [mm] %-1,100
Operation of iris Manual Operation of focus Manual
Filter thread [mm] Manual Operation of iris Manual
Mount M25.5x0.5 Filter thread [mm] M30.5x0.5
Weight (approx.) [g] C-mount Mount C-mount
Sensor size (max.) 45 Weight (approx.) [g] 55
TV distortion [%] 2/3" Sensor size (max.) 2/3"
Dimension [mm] 0.06 TV distortion [%] 0.36
$29.5%29.5 Dimension [mm] $29.5x48

* From front of lens barrel
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HF12.5SA-1

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of iris
Filter thread [mm]
Mount

Weight (approx.)[g]
Sensor size (max.)
TV distortion [%]
Dimension [mm]

BEAT=) _EF TIZSIN AR
Tu";gunmm

$50

125
F1.4-F22
38.0°x 29.0%(2/3")
2a-100
Manual
Manual
M49 x0.75
C-mount
295

2/3"

-0.08
@51x68.5

HF35SA-1

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*} [mm]
Operation of focus
Operation of iris
Filter thread [mm]
Mount

Weight (approx.) [g]
Sensor size (max.)
TV distortion [%]
Dimension [mm]

Li-3ou |

a5

F1.4-F22

14.0°x 10.5%(2/3")
0-200

Manual

Manual
M49 x 0.75
C-mount
185

2/3"

0.07
@51x48.5
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HF16SA-1

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of iris
Filter thread [mm]
Mount

Weight (approx.) [g]
Sensor size (max.)
TV distortion [%]
Dimension [mm)]

=1

SSE AT ]
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F1.4-F22
30.2°x22.9°(2/3")
so-100
Manual
Manual
M49 x 0.75
C-mount
285

2/3"

0.11
®51x70.5
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HF50SA-1

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of iris
Filter thread [mm]
Mount

Weight (approx.)[g]
Sensor size (max.)
TV distortion [%]
Dimension [mm)]

50
F1.8-F22
9.7°%x 7.3°(2/3")
sa-400
Manual
Manual
M49 x 0.75
C-mount
240

2/3"

0.08
®51x55.5
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HF25SA-1

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of iris
Filter thread [mm]
Mount

Weight (approx.)[g]
Sensor size (max.)
TV distortion [%]
Dimension [mm]

=

25
F1.4-F22
20.8°x 15.7°(2/3")
e~ 100
Manual
Manual
M49 x 0.75
C-mount
315

2/3"

-0.06
¢51x75.5

TEIAT ) Fif 75268 AF0

HF75SA-1

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of iris
Filter thread [mm]
Mount

Weight (approx.) [g]
Sensor size (max.)
TV distortion [%]
Dimension [mm)]

75
F1.8-F22
6.7°x5.0%(2/3")
oo-900
Manual
Manual
M49 x 0.75
C-mount
305

2/3"

0.01
@51x76

* From front of lens barrel
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CF12.5HA-1

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*} [mm]
Operation of focus
Operation of iris
Filter thread [mm)]
Mount

Weight (approx.) [g]
Sensor size (max.)
TV distortion [%]
Dimension [mm)]

125

F1.4-F22
53.1"x41.2°(1")
«-100

Manual

Manual
M49 x 0.75
C-mount
290

"

0.86
®51%x68.5

il
M4FH0TS

CF35HA-1

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of iris
Filter thread [mm]
Mount

Waight (approx.) [g]
Sensor size (max.)
TV distortion [%]
Dimension [mm]

35

F1.4-F22
20.3°x15.3°(1")
-200

Manual

Manual
M49 x 0.75
C-mount
180

n

0.18
©51x48.5
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CF16HA-1

Focal length [mm]
Iris range {F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of iris
Filter thread [mm]
Mount

Weight (approx.) [g]
Sensor size (max.)
TV distartion [%]
Dimension [mm]

B\

16

F1.4-F22
42.6°x 32.8°(1")
w100

Manual

Manual
M49 x 0.75
C-mount
280

1

0.79
©51x70.5

CF50HA-1

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of irs
Filter thread [mm]
Mount

Waeight (approx.) [g]
Sensor size (max.)
TV distortion [%]
Dimension [mm]

F1.8-F22
14.1°x 10.6°(1")
0o-400
Manual
Manual
M49 x 0.75
C-mount
235

1

0.20
®51x55.5

755 AT =}
@k
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CF25HA-1

il

Focal length [mm] 25
Iris range (F. no) F1.4-F22
Angle of view 29.9°x22.7°(1")
Working Distance (*) [mm] w-100
Operation of focus Manual
Operation of iris Manual
Filter thread [mm] M49 x 0.75
Mount C-mount
Weight (approx.) [g] 310
Sensor size (max.) 1"
TV distortion [%] 0.36
Dimension [mm)] ®51%75.5

TEAT =) i SI6EN AR
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CF75HA-1

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of iris
Filter thread [mm]
Mount

Weight (approx.) [g]
Sensor size (max.)
TV distortion [%]
Dimension [mm]

i

0

75
F1.8-F22
9.8°x 7.3%(1")
w-900
Manual
Manual
M4a9 x0.75
C-mount
300

9"

0.01
@51x76

* From front of lens barrel
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TF2.8DA-8 TF4DA-8 TF4XA-1 Em
Focal length [mm] 28 Focal length [mm] 4 Focal length [mm] 4
Iris range (F. no) F2.2-F16-Close Irisrange (F. no) F2.2-F16-Close Iris range (F. no} F2.2
Angle of view 89.1°%69.3°(1/3") Angle of view 64.5°%49.0°(1/3") Angle of view 64.5°x49.1°(1/3")
Working Distance (*) [mm] %100 Waorking Distance (*) [mm] o0-100 Wu‘kirl.g Distance (*} [mm] -100
Operation of focus Manual Operation of focus Manual eyt foom’ M
Operation of iris Manual Opaeration of iris Manual Shpuion afkis M)
Filter thread [mm] 2 Filter thread [mm] M27 x0.5 Filter thread [mm] %%%%%F
Mount C-mount Mount C-mount Mount P
Weight (approx.) [g] 75 Weight (approx.) [g] 70 Weight (approx.) [g] 100
Sensor size (max.) 143" Sensor size (max.} 13" Sensor size (max.) 1/3"
TV distortion [%] -6.25 TV distortion [%] -3.77 TV distortion [%] -4.27
Dimension [mm] @34x47.5 Dimension [mm] B29%x46.5 Dimension [mm] ©30.5x44
R S—— L 39igl o) E.r 7.528 0N ARY
N AR

e

[t oage
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TF8DA-8B

Focal length [mm]
Iris range (F. no)
Angle of view
Working Distance (*) [mm]
Operation of focus
Operation of iris
Filter thread [mm)]
Mount

Weight (approx.)[g]
Sensor size (max.)
TV distortion [%]
Dimension [mm]

8
F2.2-F16-Close
33.4°x 25.1°(1/3")
o-100

Manual

Manual
M25.5x0.5
C-mount

60

1/3"

-1.30

P29%39

LF]
B85
$2557-08

$254 32TP
LX)

L\‘g

L L\\m
et
TF15DA-8
Focal length [mm] 15
Iris range (F. no) F2.2-F16-Close
Angle of view 18.0°x 13.5%(1/3")
Working Distance (*) [mm] -100
Operation of focus Manual
Operation of iris Manual
Filter thread [mm] M25.5x 0.5
Mount C-mount
Weight (approx.} [g] 60
Sensor size (max.) 1/3"
TV distortion [%] -0.31
Dimension [mm] $29x39

* From front of lens barrel



[Reference data] FUJINON Lens Shooting Range Chart

B HF-12M series

HF818-12M HF1218-12M

Working E i Field of View E: i Field of View [mm;

Distance m tube 273" 12" — 1/3" ‘I;:aﬁn'g Hm tube 273" 1/2* - 173"
[mm] [mm] H v H v H v [mm] [mm] H v H v H v
1000 0.008x . 10999 | 8187 | 7935 | 5935 | 593.5 | 4445 1000 0.012x - 7273 | 5460 | 529.5 | 3973 | 397.3 | 2979
950 0.009x - 10457 | 778.3 | 7544 | 564.2 | 5642 | 4226 950 0.013x = 691.6 | 519.2 | 5035 | 3778 | 3778 | 2833
900 0.009x - 9915 | 738.0 | 7153 | 5350 | 5350 | 4007 900 0.013x 6559 | 4924 | 4775 | 358.3 | 3583 | 2687
850 0.009x : 9373 | 697.7 | 6762 | 5057 | 5057 | 378.8 850 0.014x - 6203 | 445.6 | 4516 | 338.8 | 338.8 | 2541
800 0.010x - 883.2 | 6573 | 6371 | 4765 | 4765 | 3569 800 0.015x - 584.6 | 43B9 | 4256 | 3193 | 3193 | 2394
750 0.011x - 8290 | 617.0 | 598.0 | 4473 | 4473 | 3350 750 0.016x - 5489 | #4121 | 3996 | 2998 | 299.8 | 2248
700 0.011x » 7748 | 5767 | 5589 | 4180 | 4180 | 3131 700 0.017x - 513.2 | 3853 | 373.6 | 2803 | 2803 | 210.2
650 0.012x . 720.6 | 5363 | 519.8 | 388.8 | 3888 | 291.2 650 0.018x : 4776 | 3585 | 3476 | 2608 | 2608 | 1956
600 0.013x B 666.4 | 4960 | 4807 | 3595 | 3595 | 269.3 600 0.020x - a9 | 3317 | 3216 | 2413 | 2m.3 | 1810
550 0.015x : 6123 | 455.6 | 4416 | 3303 | 3303 | 2474 550 0.022x B 406.2 | 3049 | 2957 | 2218 | 2218 | 1663
500 0.016x % 5581 | 4153 | 4025 | 301.0 | 3010 | 2255 500 0.024x 3705 | 2781 | 2697 | 2023 | 2023 | 1517
450 0.018x - 5039 | 375.0 | 3634 | 2718 | 271.8 | 2035 450 0.026x - 3349 | 2513 | 2437 | 1828 | 182.8 | 1371
400 0.020x v 4497 | 334.6 | 3244 | 2425 | 2425 | 1816 400 0.029x 5 2992 | 2245 | 2177 | 1633 | 1633 | 1225
350 0.023x - 3955 | 2943 | 2853 [ 2133 | 2133 | 1597 350 0.033x - 2635 | 1977 | 1917 | 1438 | 1438 | 107.8
300 0.026x s 3414 | 2540 | 2462 | 1841 | 1843 | 1378 300 0.039x = 2278 | 1709 | 1657 | 1243 | 1243 | 93.2
250 0.031x - 2872 | 2136 | 2071 | 1548 | 1548 | 1159 250 0.046x = 1922 | 1441 | 1398 | 1048 | 1048 | 78.6
200 0.038x 5 233.0 | 173.3 | 1680 | 1256 | 1256 | 940 200 0.056x 3 1565 | 1173 | 113.8 | 853 85.3 64.0
150 0.050x : 178.8 | 1330 | 1289 | 963 96.3 721 150 0.073x - 1208 | 905 87.3 658 | 658 49.3
100 0.072x - 124.6 92.6 B89.8 &7.1 &7.1 50.2 100 0.104x - 85.1 63.7 61.8 456.3 46.3 347

HF1618-12M HF2518-12M
Working Field of View [mm Field of View [mm|
Distance mﬁ&lﬁn tube 2/3" 1/2" ) 1/3* vﬂv:aun'g ngi"-ﬁ;ﬁn ‘tube 2/3" 1/2* ! 1/3"
mm| M H v H v H v _M M H v H v H v
1000 0.016x - 560.6 | 420.2 | 4075 | 3055 | 3055 | 2290 1000 0.024x : 3617 | 2712 | 2629 | 197.2 | 197.2 | 1478
950 0.017x s 5331 | 399.6 | 3875 | 290.5 | 2905 | 2178 950 0.026x - 3440 | 2579 | 2500 | 1875 | 1875 | 1406
900 0.017x . 505.6 | 3790 | 3675 | 2755 | 2755 | 2065 900 0.027x 3264 | 2447 | 2373 | 1779 | 1779 | 1334
850 0.018x 3 4781 | 3584 | 3475 | 2605 | 2605 | 195.3 850 0.029x - 3087 | 2315 | 2244 | 1683 | 1683 | 1262
BOD 0.020x - 450.6 337.7 327.5 245.5 245.5 184.1 B0O 0.030x - 2911 218.2 211.6 158.6 158.6 119.0
750 0.021x - 4231 | 3171 | 3075 [ 2305 | 2305 | 1728 750 0.032x - 2734 | 2050 | 1987 | 1490 [ 1490 | 1117
700 0.022x 5 395.6 | 2965 | 2875 | 2155 | 2155 | 161.6 700 0.034x = 2558 | 1917 | 1859 | 139.4 | 1394 | 1045
650 0.024x . 3681 | 2759 | 2675 | 2005 | 2005 | 150.3 650 0.037x - 2381 | 1785 | 1731 | 1297 [ 1297 | 973
600 0.026x 5 340.6 | 2553 | 2475 | 1855 | 1855 | 1391 600 0.040x 5 220.4 | 1652 | 160.2 | 1201 | 1204 90.1
550 0.028x - 3131 | 2346 | 2275 | 1705 | 1705 | 1279 550 0.043x - 2028 | 1520 | 1474 | 1105 | 1105 | 82.8
500 0.031x - 285.6 | 2140 | 2075 | 1556 | 1556 | 116.6 500 0.048x - 1851 | 1387 | 1345 | 1008 | 100.8 | 756
450 0.034x : 258.0 | 1934 | 1875 | 140.6 | 140.6 | 105.4 450 0.053x > 1674 | 1255 | 1216 | 91.2 91.2 68.4
400 0.038x . 2305 | 1728 | 1675 | 1256 | 1256 | 944 400 0.059x . 1497 | 1122 | 108.8 | 815 81.5 611
350 0.043x : 203.0 [ 1522 | 1475 [ 1106 | 110.6 | 829 350 0.067x : 1320 | 989 95.9 719 71.9 539
300 0.050x - 1755 | 1315 | 1275 | 956 | 95.6 717 300 0.077x 2 1143 | 856 83.0 622 | 622 46.6
250 0.060x : 1480 | 1109 | 1075 | 806 | 80.6 60.4 250 0.091x - 965 | 723 701 52.5 52.5 39.4
200 0.073x - 120.5 90.3 B7.5 &5.6 65.6 49.2 200 0.112x - 78.7 59.0 57.2 42.8 42.8 3z2a
150 0.095x - 93.0 69.7 &7.6 50.6 50.6 38.0 150 0.145x - 60.8 45.5 441 33 33 24.8
100 0.135x - 655 | 490 476 356 | 356 26.7 100 0.207x - 427 319 31.0 232 | 232 17.4
HF3520-12M
Working Optical Fiald of View [mm]
Distance | Magnification | tuba 273" /2" 73"
_|ﬂ| M H v H v H v
1000 0.034x 5 2615 | 1961 | 1904 | 142.6 | 1426 | 1069
950 0.035x - 248.6 | 1864 | 180.8 | 135.6 | 1356 | 1017
900 0.037x : 2357 | 1768 | 171.4 | 1285 | 1285 | 964
850 0.040x - 2229 167.1 162.0 121.5 121.5 211
800 0.042x - 2100 | 1575 | 1527 | 1145 | 1145 | 859
750 0.045x 3 1971 | 1478 | 1433 [ 1075 | 1075 | 806
700 0.048x B 184.2 | 1381 | 1339 | 1004 | 1004 | 753
650 0.051x : 1713 | 1285 | 1246 | 934 | 934 70.0
600 0.056x - 158.4 118.8 115.2 86.4 86.4 64.8 * This data shows simulation value.
550 0.061x 2 1455 | 1091 | 1058 | 793 79.3 59.5 * When attached with a extension tube, the
500 0.066x : 1326 | 994 | 964 | 723 | 723 | 542 optical performance of the lenses is not
450 0.074x : 197 | 897 | 870 | 652 | 652 | 489 cavered undar warranty.
i d = 2 = = * The extension tubes of 5mm to 9mm can not be
400 0.083x g 1068 | 80.0 77.6 58.2 58.2 43.6 attached to the HE-12M series.
350 0.094x = 938 | 703 68.2 511 511 38.3 i
300 0.109x : 80.8 | 606 | 588 | 441 | 441 | 33.0 W Sensorsize
250 0.130x - 67.8 50.8 49.3 369 369 27.7 1T 12.8x9.6
200 0.161x . 54.7 41.0 39.8 298 29.8 22.3 203" 8.8x6.6
150 0.213x 2 4.5 3 30.1 226 | 226 169 12" 6.4x4.8
100 0.318x 10 27.8 20.8 20.2 15.1 151 11.3 1/3* 4836 |inm
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'HF-XA-5M series

HF6XA-SM HF8XA-5M

T e e e U e e e
[mm] [mm] H ¥ H v H v [mm] [mm] H v H v H v
1000 1.006x - 1548.2 | 1126.4 | 10895 | 8021 8021 5949 1000 0.008x - 11304 | 8305 803.9 595.5 595.5 443.3
950 0.006x - 1471.8 | 10709 | 10357 7625 762.5 565.6 930 0.00%x - 107246 789.5 764.2 5661 5661 421.4
900 0.007x - 1395.5 | 1015.3 | 982.0 7229 7229 536.3 900 0.009x - 1018.8 | 7485 7245 536.6 | 536.6 399.5
850 0.007x - 13191 | 9598 9283 | 6834 | 6834 506.9 850 0.010x - 962.9 7074 | 6848 507.2 507.2 3716
800 0.008x - 12428 | ¢04.2 8746 | 643.8 | 4438 472.6 800 4.010x - 9071 6664 | 6451 477.8 4778 355.7
750 0.008x - 11665 | B4B7 | 3208 | &04.3 | 6043 448.2 750 0.011x - 851.2 5254 | 6054 | 4484 | 4484 333.8
700 0.006x - 10904 | 7934 7674 564.7 | 5847 4189 700 0.012x - 7954 | 5843 545.7 4190 419.0 ng
650 0.009x - 1013.8 | 737.6 7134 | 525.2 | 5252 389.6 650 0.013x - 7396 | 543.3 525.9 389.6 | 38956 290.0
400 0.010x - 9374 | &82.0 6596 | 485.6 | 485.4 A60.2 H00 0.014x - 6837 | 5023 | 4862 | 3604 360.1 268.1
550 0.011x - 8611 626.5 5059 | 4461 444.1 3309 550 0.015x - 627.9 4613 | 4465 | 3307 | 3307 246.2
500 0.012x - 7848 | 5709 5522 | 4065 | 4065 s 500 0.016x - 5720 | 4202 | 4068 | a2 M3 2243
450 0.013x - 7084 | 5154 498.5 367.0 367.0 2722 450 4.018x - 516.2 379.2 3671 2719 29 202.4
400 0.015x - 6321 459.8 444.7 274 327.4 2429 400 0.020x - 460.3 | 33R.2 3274 2425 | 2425 180.5
350 0.017x - 5557 | 404.3 391.0 287.8 287.8 213.5 350 0.023x - 404.5 2971 287.6 213.0 213.0 158.6
300 0.020x - 479.4 348.7 3373 2483 248.3 184.2 300 0.027x - 348.7 2561 2479 183.6 183.6 1367
250 0.024x - 4030 | 293.2 | 2835 2087 | 208.7 154.8 250 0.032x - 292.8 2151 208.2 1542 | 154.2 114.8
200 0.029x - 3267 2376 229.8 169.2 169.2 125.5 200 0.039x - 2370 1741 168.5 124.8 124.8 929
150 0.038x - 250.4 1821 176.1 1296 128.6 96.2 150 0.051x - 181.1 133.0 128.8 95.4 954 .0
100 0.055x - 174.0 126.5 1224 20.1 901 65,8 100 0.074x - 125.3 52.0 891 66.0 66,0 491

HF12XA-5M HF16XA-5M

| Extanslon Fleld of View| World: Exctena Fiold of View [mm|

Dimnd | Maghiiation | e 2 o i Dlomes | Magfcaion | tube 7 o 7
[mm] [mm] H ¥ H ¥ H v [mm] [mm] H v H v H v
1000 0.012x - 7405 | 5489 531.8 | 3962 | 3962 295.1 1000 0.016x - 5728 | 4274 4139 30%.3 309.3 231.6
950 0.013x - 7040 | 519 505.6 376.7 376.7 281.5 950 0.016x - 5447 | 4060 | 3936 | 2942 | 2942 220.2
900 0.014x - 657.5 494.8 479.4 357.2 357.2 266.9 900 0.017x - 516.6 385.1 373.2 27%.0 2790 208.8
850 0.014x - &31.0 A67.8 453.2 3377 3377 252.3 850 0.018x - 488.4 | 3641 3529 263.8 | 263.8 197.5
800 0.015x - 594.5 | 440.7 427.0 384 318.1 2377 800 4.019x - 4603 | 3432 | 3326 | 248.6 | 248.6 1841
750 0.016x - 55680 | 4137 400.8 2986 | 298.6 2231 750 0.021x - 4322 | 3222 N3 2334 | 2334 174.7
700 0.017x - 5214 | 388.6 374.6 2794 2791 208.5 700 0.022x - 4041 301.3 2920 | 218.2 218.2 163.3
650 0.019x - 4851 350.6 3483 259.6 259.6 194.0 450 0.024x - 3760 | 280.3 2.7 203.0 | 203.0 152.0
400 0.020x - 448.6 | 3325 3221 2400 | 240.0 179.4 &00 0.026x - 3479 2593 2514 187.9 1879 140.6
550 0.022x - 4121 395.5 295.9 220.5 2205 164.8 550 0.028x = 319.8 228.4 231.0 172.7 172.7 129.2
500 0.024x - 3756 | 2784 2697 201.0 201.0 150.2 500 0.031x - 207 2174 216.7 157.5 157.5 178
450 0.027x - 3391 251.4 243.5 181.5 181.5 135.6 450 0.034x - 263.6 196.5 190.4 142.3 1423 106.5
400 0.030x - 302.6 | 2243 217.3 161.9 1619 121.0 400 0.038x - 235.5 175.5 1701 1274 1271 95.1
350 0.034x - 266.2 1973 19141 1424 142.4 106.4 350 0.043x - 207.4 154.6 14%.8 1119 1118 83.8
300 0.039x - 229.7 170.2 1649 122% 1229 91.8 00 0.050x - 179.3 133.6 129.5 95.7 96.7 72.4
250 0.047x - 193.2 143.2 138.7 1034 103.4 77.2 250 0.059x - 151.2 112.6 109.2 81.6 81.6 1.0
200 0.058x - 156.7 1161 112.5 83.8 H3.8 62.6 200 0.073x - 1234 N7 86.9 66.4 66.4 49.7
150 0.075x - 120.2 89.1 86.3 54.3 64.3 48.1 150 0.094x - 95.0 0.7 68.5 51.2 51.2 38.3
100 0.108x - 87 62.0 401 44.8 448 35 190 0.134x - 46.9 494 48.2 360 36.0 269

HF25XA-5M HF35XA-5M

Working I'thp.ﬁull i _ Fisld ol;l::l[lﬂ'nl o Yockg M.g‘% L S Floldaf:l,;r [mm] .

[mm] [mm] H ¥ H v H v [mm] [mm] H v H v H v
1000 0.025x - 35726 2679 2598 194.7 194.7 144.0 1000 0.035x - 250.1 1872.6 182.0 136.5 135.5 102.4
750 0.026x o 340.0 254.7 247.0 1851 1851 138.8 950 0.037x - 237.6 1783 1729 129.7 1297 97.3
900 0.027x - 3224 | 2415 234.2 1755 175.5 131.6 900 0.039x - 2251 168.9 163.8 1228 122.9 921
850 0.029x - 3048 | 2284 2214 166.0 1660 1244 850 0.041x - 212.6 159.5 154.7 116.0 1160 87.0
800 0.031x - 287.2 215.2 208.6 156.4 156.4 117.2 800 0.0d4x - 2001 150.1 145.6 10%.2 108.2 819
750 0.033x - 2696 | 2020 195.% 146.8 146.8 1101 750 0.047x - 187.6 140.8 136,5 1024 | 1024 758
700 0.035x - 252.0 166.8 1831 137.2 137.2 102.9 700 0.050x - 175.1 131.4 127.4 95.6 95.6 71.7
650 0.038x - 2345 | 175.6 170.3 127.6 127.6 95.7 650 0.054x - 162.6 122.0 118.3 §8.7 88.7 66.6
400 0.041x - 21469 162.5 157.5 118.1 118.1 88.5 &00 0.059x% - 1501 112.6 109.2 ng 81.9 &1.4
550 0.044x - 1923 149.3 144.7 108.5 108.5 81.3 550 0.064x - 137.6 103.2 100.1 76 751 56.3
500 049 - 181.7 1361 132.0 bk 98.9 741 500 9.070h - 1251 933 1.0 &8.3 68.3 51.2
450 0.054x - 1641 122.9 119.2 89.3 89.3 &.0 450 0.078x - 112.6 84.5 819 8.4 1.4 451
400 0.060x - 146.5 109.7 106.4 797 79.7 59.8 400 0.088x = 100.1 751 728 s4.6 54.6 41.0
350 0.068x - 128.9 96.6 93.4 70.2 70.2 52.6 350 0.100x - 87.6 &5.7 63.7 47.8 47.8 35.8
300 0.079x - 11.4 B34 30.8 0.6 &0.6 454 300 0.117x - 75.1 56.3 54.6 2.0 a1.0 n7
250 0.094x - 93.8 70.2 &84 51.0 51.0 8.2 250 0.141x - 42.6 47.0 45.5 341 3441 25.6
200 0.116x - 76.2 570 55.3 1.4 1.4 310 200 0.176x - 501 37.6 36.4 273 27.3 20.5
150 0.151x - 58.6 43.8 42.5 s 3.8 239 150 0.234x 5 376 28.2 273 20.5 20.5 154
100 0.216x - 1.0 30.7 2.7 22,3 22.3 16.7 100 0.352x 14 25.1 18.8 18.2 13.7 137 10.2

* This data shows simulation value,
x had with i

han a 1tube, the
optical parformance of tha lensas is not
coverad under warranty.
[liSensor size
1" 12.8x9.6
23" B8.8x6.6
1972° 64618
13 4836 |y




Shooting Range Chart

B HF-HA series

DF6HA-1B HF9HA-1B

Fleld of View [mm] g Flald of View [mm]
m m:m tube 273" 172" 173" Distance e tube 273" 172" 173
Imm] Imm] H ¥ H v H v Trmm] Tmm] H v H v H v
1000 0.0060x - - - 1109.3 816.0 816.0 604.2 1000 0.00%x - 1018.3 7475 723.6 535.9 5359 3990
250 0.006x & = = 1054.7 775.8 775.8 574.6 250 4.010x = 268.1 710.6 687.9 5094 5094 379.3
200 0.007x - - - 10601 735.6 735.6 544.8 $00 0.010x - 179 &73.8 &52.2 483.0 483.0 359.6
850 0.007x - - - 945.4 &695.3 &95.3 515.0 B5Q 0.011x - B&T.T 6369 &H16.5 456.5 456.5 3399
860 0.008x = = = 8%90.8 6551 6551 485.2 800 0.911x - 8174 500.0 580.8 4301 430.1 320.2
750 0.008x - - - 8346.2 5149 614.9 455.4 750 0.012x - F&7.2 563.1 545.1 403.5 403.86 300.5
700 0.009x - - - 781.6 574.7 5724.7 425.6 Jo0 0.013x = 7170 526.2 509.4 377.2 aA7r.2 280.8
&50 0.00%x - - - 7269 534.5 534.5 395.8 650 0.014x - &66.8 489.3 473.7 350.8 350.8 2611
500 0.010x - - - 672.3 494.3 494.3 3661 400 0.015x - 616.6 452.5 438.0 3243 324.3 241.4
550 0.011% 3 = = &7z 454.1 454.1 336.3 550 0.01dx & 566.4 415.6 402.2 297.% 2929 221.7
500 0.012x - - - 5631 413.9 413.9 306.5 500 0.018x - 516.2 378.7 3565 271.4 2714 202.0
450 0.013x - - - 508.4 373.7 373.7 276.7 450 0.0:20= - 4659 4.8 330.8 245.0 245.0 1B2.3
400 0.015x 3 - = 453.8 233.5 333.5 246.9 400 0.022x = A15.7 304.9 2951 218.5 218.5 162.7
350 0.017x - - - 299.2 293.3 293.3 2171 250 0.025x - 365.5 2468.0 259.4 1921 1921 143.0
300 0.020x - - - 344.6 2531 2531 1872.3 300 0.029x - 3163 23141 223.7 165.6 165.6 123.3
250 0.023x - - - 2899 2129 2129 157.5 250 0.035x - 265.1 194.3 188.0 139.2 139.2 1036
200 0.029x - - - 235.3 1727 1727 127.8 200 0.043x - 214.8 157.4 152.3 2.7 127 839
150 0.037x = = 2 180.7 132.5 132.5 ?8.0 150 0.057x = 164.86 120.5 116.6 26.2 84,3 64.2
100 0.054x - - - 126.0 923 $2.3 &8.2 100 0.082x - 114.4 83.6 809 59.8 59.8 44.5
HF12.5HA-1B HF16HA-1B
| Flald of View [mmj] Worldr Flald of View [mm|
m M-gr-ihﬁé-dm wden & 12" /3 Dltwlg Mlg\#m wbe 2/3" /2" 173"
] [mrm] H v H v H v [mm] [rmm] H v H v H v
1000 0.013x - 7233 532.3 515.4 3827 382.7 285.4 1000 0.016x - 555.0 412.2 ve.a 297.9 297.9 222.7
950 0.013x - 4874 5041 490.0 263.8 3463.8 271.3 250 G017 - 527.7 Era kg 3798 283.2 283.2 211.7
200 0.014x 3 652.0 479.8 464.6 2449 344.9 257.2 200 0.018x = 500.4 1.7 2601 258.5 268.6 200.8
850 0.015x - £16.3 453.5 439.2 32641 3264 243.2 B850 0.019x - 4734 3514 340.5 253.9 253.9 189.8
800 0016 - 580.7 427.3 413.8 072 307.2 2291 800 0.020x - 445.8 a3 320.8 239.3 2393 1789
750 0.017x - S45.0 401.1 3884 2883 286.3 215.0 750 0.022x - 418.6 210.8 301.2 224.4 224.&6 1679
700 0.018x - 509.4 374.8 263.0 2695 265.5 200.9 F00 0.023x - 391.3 290.6 281.5 2099 2099 1559
450 0.019x = 473.7 348.6 3372.5 250.6 250.6 1869 550 0.025x = 364.0 270.3 2619 195.3 195.3 146.0
&00 0.021x - 438.1 3224 123 237 231.7 172.8 &S00 0.027x - 338.7 250.0 242.2 180.6 180.6 135.0
550 0.023x - 402.4 2961 286.7 2128 212.8 158.7 550 0.029x - 3094 229.7 222.6 1660 166.0 1241
500 0.025x - 266.8 269.9 2813 194.0 194.0 144.6 500 0.022x = 282.1 2094 202.9 151.3 151.3 11241
450 0.028x - 3314 243.5 2359 1751 1754 130.6 450 0.035x - 254.8 189.2 183.3 1367 136.7 102.2
400 0.031x - 295.5 2174 210.5 156.2 156.2 116.5 4400 0.04.0x - 227.6 1689 163.6 122.0 122.0 1.2
350 0.035x = 259.8 1911 185.0 137.3 137.3 102.4 350 0.045x - 200.3 148.6 144.0 1074 107.4 80.2
300 0.041x - 224.2 15649 159.& 118.5 118.5 88.3 200 0.052x - 173.0 128.3 124.3 92.7 92.7 &2.3
250 0.049% g 188.5 138.56 134.2 9.6 996 74.3 250 0.062x = 145.7 108.1 104.7 78.0 78.0 58.3
200 0.060x - 1529 1124 106.8 a0z 80.7 &0.2 200 0.076x - 118.4 87.8 as5.0 &63.4 63.4 47.4
150 0.079x - 117.2 861 834 &1.9 619 461 150 0.05%x - 11 &7.5 &5.4 48.7 48.7 364
100 0.113x 3 81.5 59.8 57.% 43.0 43.0 32.0 100 0.142x & 53.8 47.2 45.7 34.1 241 25.5
HF25HA-1B HF35HA-1B
Flald of View [mm] Fisld of View [mm]
m Ihgﬁ'-flénlﬂm b = 172" 173" mﬂz M-g?l‘f’dlah\ tubs 273" 172" 173"
m| [mm] H v H v H v [mm] [mm] H v H v H v
1060 0.026x - 344.7 2579 25041 187.3 187.3 140.4 1000 0.036x - 247.6 185.7 1804 1354 13541 101.4
950 0.027= - 3278 2451 237.& 178.0 178.0 1334 P50 0.037x - 2350 176.3 1710 128.3 128.3 96.2
200 0.029x - 318.5 232.3 225.2 168.7 168.7 1254 200 0.040x - 222.5 166.9 161.9 121.4 121.4 911
850 0.030x - 293.4 219.5 212.8 159.4 159.4 11%.4 850 0.042x - 2099 1525 152.7 114.6 114.6 859
800 0.032x - 276.3 206.7 200.4 1501 1504 112.5 800 0.045x - 197.4 1481 143.6 102.7 107.7 80.8
750 0.034x - 25%.1 193.8 187.9 140.8 140.8 105.5 750 0.04B6x - 184.8 138.7 134.5 100.9 100.9 75.7
700 0.037x - 2420 181.0 175.5 131.4 131.4 98.5 F00 0.051x - 172.3 129.2 125.3 4.0 4.0 70.5
650 4.039% g 2249 168.2 1634 1221 1224 #1.5 550 0.055x = 159.7 119.8 116.2 arz 87.2 65.4
400 0.043x - 207.8 155.4 150.6 112.8 112.8 84.5 &00 0.0&0x - 147.2 110.4 1070 80.3 80.3 60.2
550 D.048x - 1906 142.6 138.2 103.5 103.5 776 550 D.0465x - 13486 101.0 979 73.4 73.4 55.1
500 0.051x i 173.5 129.8 125.8 94.2 4.2 70.6 500 0.072x 2 1221 1.6 e8.8 &6.8 &6.6 499
4590 0.057x - 156.4 1169 113.4 84.9 849 63.6 450 0.080x - 109.5 821 79.6 5%.7 59.7 44.8
400 G.064x - 1393 1044 1009 75.4 75.6 56.6 400 0.091x - 97.0 72.7 70.5 529 529 9.7
350 0.073x - 1221 921.3 BB.5 556.3 &&6.3 A49.6 350 0.104x - B4.4 63.3 51.4 #46.0 45.0 34.5
300 0.084x - 105.0 78.5 761 56.9 569 42.7 200 0123k - 7.9 53.% 52,2 39.2 29.2 294
250 0101x & 879 55.86 53.6 47.6 476 35.7 250 0.14%x = 5%.3 44.4 431 2.3 32.3 24.2
200 0.126x - 70.7 52.8 51.2 38.3 38.3 28.7 200 0.18%x 1.5 46.7 35.0 34.0 28.5 255 194
150 016éx - 53.6 400 388 220 29.0 21.7 150 0.258x 5 34.1 25.6 24.8 18.6 18.6 13.8
100 0. 245x 5 364 27,2 26.3 19.7 197 14.7 100 D.40%x 10 21,6 16,1 15.7 11,7 11,7 8.8
HF50HA-1B HF75HA-1B
Working Optical Fleld of View [mm] Workdr Crptical Flold of View [mm]
Distmrca Ihgrlflﬂluun b = 172" 173" thlz Magnificstion tubs 2/3" 172" 173"
m| [mm] H v H v H v [ [mm] [mm] H v H v H v
1500 0.034x - 254.8 191.2 185.4 1394 13941 104.4 2000 0.040x - 218.4 164.2 159.2 119.&6 1124 89.8
1450 0.036x - 245% 1845 179.0 134.3 134.3 100.7 1950 0.041x - 212.6 159.8 155.0 11464 116.4 a7.4
1400 0.037x - 2371 1779 172.5 129.4 129.4 971 1900 0.042x - 206.7 155.4 150.7 113.2 113.2 85.0
1350 0.039x - 228.2 171.2 1661 124.4 124.6 93.5 1850 0.0d4x - 200.9 151.0 146.5 110.0 110.0 82.6
1300 0.040x = 219.4 164.56 159.6 119.8 119.8 89.8 1800 0.045x = 1951 146.7 142.2 1056.8 106.8 80.2
1250 0.042x - 210.5 157.9 153.2 1149 114.9 86.2 1750 0.046x - 189.3 142.3 138.0 103.6 103.6 77.8
1200 0.0l - 201.7 151.3 1467 11041 1104 B82.6 1700 0.0:48x - 183.4 1379 133.7 1004 100.4 75.4
1150 0.046x & 192.8 144.7 140.3 105.2 105.2 78.9 1650 0.049x = 177.6 133.5 129.5 7.2 ?7.2 73.0
1100 0.048x - 1839 138.0 133.8 100.4 100.4 75.3 1600 0.051x - 171.8 1294 125.2 941 4.1 70.6
1050 0.050x - 1751 131.4 127.4 9564 95.6 7.7 1550 0.053x - 166.0 124.8 121.0 0.9 0.9 &8.2
1000 0-053x = 1662 124.7 1209 0.7 20.7 &8.1 1500 0.055x =: 1601 1204 11467 B7.7 /77 65.8
950 00560 - 1574 11841 114.5 859 85.9 54.4 1450 0.057x - 154.3 116.0 112.5 845 84.5 634
200 0.059x 3 148.5 111.4 108.0 81.0 1.0 &0.8 1400 0.059x = 148.5 M11.6 108.2 81.3 81.3 1.0
850 0.063x - 139.6 104.8 101.6 76,2 76.2 57.2 1350 0.061x - 1427 107.2 104.0 781 781 58.&
800 0.067x - 130.8 981 51 71.4 714 53.5 1300 0.0644x - 1368 102.8 99.7 749 749 56.2
750 0.072x 3 121.2 ?1.5 88.7 558.5 &6.5 499 1250 0.067x & 131.0 ?8.5 25.5 1.7 1.7 52.8
700 0.078x - 1134 a4.8 82.2 &1.7 1.7 45.3 1200 0.070x - 125.2 4.1 91.2 &8.5 68.5 51.4
650 0.084x - 104.2 78.2 75.8 569 569 42.6 1150 0.073x - 11%.4 897 87.0 &5.3 65.3 49.0
500 0.092x - 953 1.5 49.3 52.0 52.0 390 1100 0.077x - 13.5 85.3 B82.7 421 %21 456
550 0.102x - B84&.5 54.9 629 47.2 47.2 354 1050 0.081x 0.5 102.7 B80.% 78.5 58.9 589 44.2
500 0.113x - 7L.E 58.2 564 423 42.3 3.8 1000 0.086x 1 1019 76,6 74.2 557 55.7 41.8
450 0.128x 1 &8.7 51.6 50.0 375 375 28.1 950 0.091x 1.5 961 72.2 70.0 52.5 52.5 394
400 0.147x F4 59.9 449 43.5 327 327 24 .5 200 0.097x 1.5 20.2 &7.8 85.7 49.4 49.4 70
350 0173x 5 51.0 28.2 371 27.8 27.8 20.9 850 0.104x 5 84.4 &3.4 61.5 46.2 456.2 34.6
300 0.209x 5 421 31.6 30.56 23.0 23.0 17.2 800 0.112x 5 78.6 59.0 52.2 43.0 43.0 322
250 0.265% 10 333 249 24.2 184 1841 13.6 750 QA121x 5 727 54.6 53.0 398 398 298
200 0-3&1x 13 24.4 18.3 17.7 13.2 13.3 100 700 0131x 3 &89 50.2 48.7 6.6 368 27.4
150 0.568x 25 15.5 11.6 11.3 8.5 8.5 &3 650 0.144x 5 &1 459 44.5 234 334 250
100 1.330x &5 6.6 5.0 4.8 3.6 3.6 2.7 &00 0.159x 10 55.2 41.5 40.2 3n.2 30.2 22,7
% 550 0.178x 10 45.4 aza 35.0 27.0 27.0 203
M Sensorsize 500 0.202x 10 436 | w27 | s1y | @3m | 2se | 179
- 12896 450 0.233x 15 37.7 28.3 27.5 20.6 20.6 15.5
* Thig data shows simulation valug., 273" 88256 400 0.276x 15 319 23.9 23.2 17.4 17.4 134
* When attached with a extension tube, the = 350 0.338x 20 260 19.5 18.% 14.2 14.2 10.7
optical performance of the lanses is not 12 6Ax4.8 300 0.436x 30 20.2 154 147 1.0 1.9 5.3
covered under warranty. 173" 4836 |p 250 0.51dx 45 14.3 107 104 7.8 7.8 59




B HF-SA series

HF12.5SA HF16SA

Worid) Optical Fald of Vigw [mm Worldng ] | Flgld of Vigw [mm]

Dlnunne% Magnification |  twhe 2/3" 7z — /3" Distance Nhgrimﬂ:ﬂnn tubs 2/3" 172" [mm) 173"

Tmm] [ H ¥ H v H v Trmn] Imm] H v H v H v

1000 0.013x - 705.4 528.0 5119 383.3 383.3 287.2 1000 0.016x - 556.0 4169 404.3 3031 3031 227.2
950 0.013x - &70.9 502.2 486.9 364.6 364.6 273.2 950 0.017x - 5291 396.7 384.7 288.4 288.4 2146.2
200 0.014x - 636.4 A76.4 451.8 345.8 3458 2591 900 0.018x - 5021 3765 3651 2737 273.7 205.2
450 0.015x - 601.9 450.5 434.8 3271 3221 2451 B850 0.019x - 475.2 356.3 345.5 259.0 2590 194.2
800 0.016x - 567.5 424.7 411.8 308.3 308.3 231.0 800 0.020x - 448.2 336.0 325.8 244.3 2443 1831
750 0.017x - 533.0 3989 3846.7 289.6 289.5 270 750 0.021x - 421.3 315.8 306.2 229.5 229.6 1721
700 0.018x - 498.5 3731 3517 270.8 270.8 2028 700 0.022x - 394.3 295.8 286.6 2148 214.8 1611
650 0.019x - 454.1 347.3 3346.7 2521 2521 188.9 550 0.024x - 35674 2754 267.0 2001 2001 150.0
S00 0.021x - 428.6 3215 3.7 233.3 233.3 174.8 600 0.02é&x - 3404 255.2 247.4 185.4 185.4 138.0
550 0.022x - 395.1 295.6 286.6 214.6 214.4 160.8 550 0.028x - 313.5 2349 227.8 170.7 170.7 128.0
500 0.025x - 360.6 269.8 261.6 195.8 195.8 146.7 500 0.031x - 286.5 214.7 208.2 156.0 156.0 117.0
450 0.027x - 3262 2440 235.6 1771 1771 132.7 450 0.034x - 259.4 194.5 188.4 141.3 141.3 1058
400 0.030x - 291.7 218.2 211.5 158.3 158.3 118.6 400 0.038x - 232.6 174.3 169.0 126.6 126.6 949
350 0.034x 2 257.2 192.4 184.5 1396 139.6 104.6 350 0.043x - 205.7 154.0 149.4 1119 119 83.9
300 0.040x - 222.8 166.6 161.5 120.8 120.8 90.5 300 0.049x - 178.7 133.8 1297 97.2 972 72.8
250 0.047x - 188.3 140.7 1364 1021 1021 7.5 250 0.058% - 151.8 113.6 1101 825 82,5 $1.8
200 0.0568x - 153.8 114.9 111.4 83.4 B83.4 &2.4 200 0.071x - 124.8 93.4 90.5 &7.8 &67.8 50.8
150 0.075x - 119.3 891 86.4 &4.6 64.6 484 150 0.091x - 979 731 70.% 53.1 531 398
100 0.105x - 84.9 43.3 61.3 45.9 459 34.3 100 0.126x - 709 52.9 5.3 38.4 38.4 28.7

HF25SA HF35SA

Worling | _ Optical Flald of View [mm] king | Optical Flald of View [mm]

Distunce | Magnification |  tube 2/3" /2" 3" Distance | Magnification | tube 2/3" 1/2" 173~
[mm] Tmemd H v H v H v [rem] Tmm] H v H v H v
1000 0.023x - 3784 283.4 274.8 205.9 205.9 154.4 1000 0.035x - 249.2 186.9 181.2 135.9 135.9 101.9
950 0.025x - 360.0 269.5 2614 1959 195.9 146.8 950 0.037x - 2369 177.6 172.2 12%.2 129.2 26.9
900 0.026x - 341.6 2559 248.1 185.9 185.9 139.3 900 0.03%x - 224.6 166.4 163.3 122.5 122.5 91.8
850 0.027x - 323.2 2421 234.7 1759 175% 131.8 850 0.041x - 2123 15%.2 154.3 115.7 1165.7 8§6.8
BOO 0.029x - 304.9 228.3 1.4 165.9 165.9 124.3 800 0.044x - 200.0 1499 145.4 109.0 109.0 81.8
750 0.031x - 286.5 2145 208.0 155.9 155.9 116.8 750 0.047x - 187.7 140.7 1364 1023 1023 76.7
700 0.033x - 268.1 200.6 194.7 145.8 145.8 1093 700 0050 - 175.4 131.5 127.5 95.6 95.6 "7
650 0.035x - 2497 187.0 181.3 135.8 135.8 101.8 650 0.054x - 1831 122.2 118.5 889 889 &6.7
£00 0.038x - 231.3 173.2 167.9 125.8 125.8 94.3 600 0.058x - 150.8 113.0 109.6 B82.2 82.2 51.6
550 0.042x - 2129 1594 154.6 1158 115.8 868 550 0.064x - 138.5 1038 100.6 755 75.5 546.6
500 0.045x - 194.6 145.7 141.2 105.8 105.8 793 500 0.070x - 1262 94.6 N7 &8.7 58.7 51.5
450 0.050x - 176.2 1318 1279 95.8 95.8 71.8 450 0.077x - 1139 85.3 82.7 &2.0 42.0 44.5
400 0.056x - 1578 1181 114.5 85.8 85.8 &4.3 400 0.087x - 101.6 761 73.8 55.3 55.3 4.5
350 0.063x - 1394 104.3 1011 75.8 75.8 568 350 0.099x - 89.3 569 44.8 48.6 48.4 354
300 0.073x - 1210 90.5 878 65.7 65.7 49,3 300 0.115x - 769 576 552 ne 1.9 314
250 0.084x - 102.6 76.8 744 55.7 55.7 41.8 250 0.137x - b4.6 48.4 469 35.2 35.2 244
200 0.105x - 84.2 63.0 611 457 45.7 34.3 200 0.169x - 52.3 3%.2 38.0 28.4 284 21.3
150 0.135x - &5.9 49.2 47.7 357 35.7 268 150 0.221x 2 40.0 299 290 1.7 1.7 163
100 0.187x - 47,5 35.4 34.3 25.7 25.7 19.2 100 0.320x 10 27.6 20.7 20.0 15.0 15.0 11.2

HF50SA HF75SA

Worlkis : B Rald of View [mm] i Optical - Field of View|

nnm?i Magm-l;ﬂm tuba 2/3" 1/2" fm] 3" m Ihgr?ﬂ:ﬂun tube 2/3" 172" fmem] 1/3"
[mm] ] H v i v i v Trmem] fmm] i v H v H v
1500 0.034x - 255.5 191.5 185.8 1394 139.4 104.5 2000 0.038x - 230.8 1731 1679 1259 125.% 944
1450 0.036x% - 2470 185.3 1797 134.8 134.8 101.1 1950 0.03%x - 225.0 158.7 163.6 122.7 1227 92.0
1400 0.037x - 238.5 178.% 173.5 1301 1301 97.6 1900 0.040x - 2191 164.3 15%.3 19.5 11%.5 89.6
1350 0.038x g 230.0 172.5 167.3 125.5 125.5 94.1 1850 0.041x - 213.2 1599 155.1 116.3 114.3 87.2
1300 0.040x - 221.5 166.1 1611 120.8 120.8 20.6 1800 0.042x - 207.4 155.5 150.8 1134 1131 84.8
1254 0.041x - 2130 1589.8 1549 116.2 116.2 871 1750 0.044% - 201.5 151.1 146.5 1099 1098 82.4
1200 0.043x - 204.5 153.4 148.7 111.6 11.6 83.7 1700 0.045x - 195.6 146.7 142.3 106.7 106.7 80.0
1150 0.045x - 196.0 147.0 142.6 106.9 1069 80.2 1650 0.046x g 189.8 142.3 138.0 103.5 103.5 7.6
1100 0.047x - 187.5 140.6 1364 102.3 102.3 767 1600 0.048x - 183.9 1379 133.7 100.3 1003 75.2
1050 0.04%x - 179.0 1343 130.2 9756 97.& 73.2 1550 0.049x - 178.0 1335 129.5 971 971 72,8
1000 0.052x - 170.5 1279 124.0 93.0 93.0 &8.7 1500 0.051x - 172.2 1291 125.2 9ag 939 70.4
950 0.054x - 162.0 1215 117.8 884 88.4 66.3 1450 0.053x - 166.3 1247 120% 0.7 90.7 68.0
900 0.057x - 153.5 1151 111.6 83.7 83.7 62,8 1400 0.055x - 160.4 1203 1167 82.5 B7.5 65.6
850 0.061x - 145.0 108.7 105.4 721 791 5%.3 1350 0.057x - 154.6 115.%2 112.4 84.3 84.3 63.2
BOO 0.064x - 1345 102.4 9.3 74.4 4.4 55.8 1300 0.059x - 148.7 111.5 108.1 811 81.1 £0.8
750 0.06%x - 128.0 96.0 %31 69.8 59.8 52.3 1250 0.062x - 142.8 1071 103% 719 779 58.4
700 0.074x - 1195 89.6 859 65.2 65.2 489 1200 0.064x - 137.0 102.7 99.6 747 74.7 556.0
5650 0.079x - 111.0 83.2 80.7 60.5 60.5 45.4 1150 0.067x - 1314 98.3 95.3 5 7.5 53.6
£00 0.086x - 102.5 76.9 74.5 55.9 55.9 419 1100 0.070x - 125.2 939 1.1 48.3 &8.3 51.2
550 0.0%4x - 94.0 70.5 68.3 51.2 51.2 384 1050 0.074x - 119.4 8%.5 86.8 65.1 651 48.8
500 0.103x - 85.5 64.1 £2.2 46.6 46.6 349 1000 0.078x - 1135 B5.1 825 &1.9 619 45.4
450 0.114x - 7.0 577 56.0 42.0 42.0 31.5 950 0.082x - 107.6 80.7 78.3 58.7 58.7 44.0
400 0.12%x - 68.5 51.3 49.8 373 37.3 280 900 0.087x - 101.7 76.3 74.0 55.5 55.5 4.4
350 0.147x il 40.0 45.0 43.6 327 32.7 24.5 850 0.092x 0.5 959 7.9 69.7 52.3 52.3 39.2
300 0171x 5 51.5 38.6 374 28.0 28.0 210 800 0.098x 1 20.0 6.5 654 491 42.1 36.8
250 0.205x 5 43.0 32.2 3.2 234 234 1.5 750 0.105x 15 84.1 631 61.2 459 459 34.4
200 0.256x 10 M5 25.8 25.0 18.8 18.8 14.1 700 0.112x 2 78.3 58.7 569 427 427 32,0
150 0.340x 15 259 194 18.8 141 144 10.6 450 0.122x 5 724 543 52.4 395 325 294
100 0.507x 20 17.4 13.0 12.6 95 9.5 71 500 01325 5 68.5 499 484 36.3 363 27.2

550 0145 5 60.7 455 441 331 331 24.8

500 0.161x 10 54.8 H.1 3re 299 299 22.4

450 0.180x 10 489 367 35.6 26.7 267 20.0

400 0.205x 10 431 32.3 31.3 23.5 23.5 17.6

[l Sensorsize 350 0.237x 15 37.2 279 27.0 20.3 203 15.2

1~ 12.8x9.6 300 0.281x 15 N3 23.5 22.8 171 171 12.8

* This data shows simulation value, 273 BAdA 250 0.346x 20 25.4 191 18.5 139 119 10.4

* When witha tubs,the — e 200 0.450x 30 | 196 | 147 | 142 | 107 | 107 | 80

optical performance of the lenses is not i 150 0.644x a5 B7 03 %9 75 75 56
coversd under warranty. s 4.8:3.6 el 2 2 & : : E
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Shooting Range Chart

B CF-HA series

CF12.5HA CF16HA
i ical 3 Field of View| Working Optical = Feld of View [m
\gnhthrg hhgmhm fube i 2/3" I 172" Distavcs | Magnification uber 1= 273" {mm] 172°
Tmm] Tmem] H v H v H v Tmm] Tmm] H v H v H v
1000 0.013x - 1024.8 | 769.8 705.4 5280 5118 383.3 1000 0.016x - 8064 606.5 556.0 4169 404.3 303.1
950 0.013x - 974.8 732.2 6709 502.2 4869 A64.6 950 0.017x = 7674 5771 5291 396.7 384.7 288.4
900 0.014x - 924.8 4946 6364 476.4 461.8 345.8 200 0.018x - 728.4 547.7 5021 3765 36541 273.7
850 0.015x g B874.8 &57.0 H£01.9 450.5 436.8 3271 850 0.019x - 4894 518.3 475.2 3563 3455 259.0
800 0.016x - 8248 6194 541.5 424.7 411.8 308.3 800 0.020x - 650.4 488.9 448.2 338.0 325.8 244.3
750 0.017x - 774.8 5818 533.0 3989 388.7 28%.6 750 0.021x = 611.4 459.6 421.3 315.8 306.2 229.6
700 0.018x - 724.8 5441 498.5 3731 sz 270.8 700 0.022x - 572.4 430.2 394.3 295.4 286.5 214.8
450 0.019x - 674.8 506.5 4641 3473 3367 2521 650 0.024x - 533.4 400.8 3674 2754 2670 2001
400 0.021x - 424.8 44689 429.4 3215 37 233.3 400 {.026x - 494.3 a4 3404 255.2 2474 185.4
550 0.022x - 574.8 431.3 395.1 295.6 286.6 214.6 550 0.028x - 455.3 342.0 313.5 2349 227.8 170.7
500 0.025x - 524.8 393.7 350.6 269.8 261.6 195.8 500 0.031x - 4163 2.6 286.5 2147 208.2 1546.0
450 0.027x - 4748 35561 326.2 244.0 236.8 1771 450 0.034x - 3773 283.2 25%.6 194.5 188.6 19413
400 0.030x - 424.8 3185 291.7 218.2 21.5 158.3 400 0.038x - 338.3 253.8 232.6 174.3 169.0 1256.6
350 0.034x - 374.8 2809 257.2 192.4 186.5 139.6 350 0.043x - 2993 2244 205.7 154.0 1494 1118
300 0.040x - 324.8 243.2 222.8 166.6 161.5 120.8 300 0.049x - 260.3 195.1 178.7 133.8 129.7 97.2
250 0.047x - 274.7 205.6 188.3 140.7 1364 1021 250 0.058x - 221.2 165.7 151.8 113.6 11041 82.5
200 0.058x - 224.7 168.0 1538 1149 111.4 83.4 200 0.071x - 182.2 1356.3 124.8 93.4 90.5 &57.8
150 0.075x - 174.7 130.4 11%.3 891 86.4 &4.6 150 0.091x - 143.2 106.9 879 731 709 531
100 0.105x - 124.7 92.8 84.9 63.3 £1.3 45.9 100 0.126x - 104.2 715 70.9 529 51.3 384
CF25HA CF35HA
Field of View| Field of View [m
mﬂ Nhgﬁwllzlﬂon tube g 2/3" L] 172" m Muaprgd&ﬁm tube 1= 273" ol 1/2°
[rm] [mm] H v H v H v [mm] [mm] H v H W H W
1000 0.023x - 551.0 413.0 378.4 283.4 274.8 205.9 1060 0.035x - 362.6 2139 249.2 186.9 181.2 1359
950 0.025x - 524.2 3929 3600 269.6 2614 195.9 950 0.037x - 3447 258.4 2369 177.6 172.2 129.2
900 0.026x - 497.5 3729 346 2559 2484 1859 00 0.03% - 3269 245.0 2246 168.4 163.3 1225
850 0.027x - 470.8 352.8 323.2 24241 2347 175.9 850 0.041x - 3090 231.6 212.3 159.2 154.3 115.7
200 0.02%x - 4441 332.7 3049 228.3 2214 165.9 800 0.044x - 2911 218.2 200.0 149.9 145.4 109.0
750 0.031x - 7.3 327 286.5 2145 208.0 155.9 750 0.047x - 2733 204.8 187.7 140.7 136.4 102.3
00 0.033x - 390.6 2926 2681 200.8 1947 145.8 700 0.050x = 255.4 191.4 175.4 131.5 127.5 95.6
450 0.035x - 3638 2724 249.7 187.0 181.3 135.8 450 0.054x - 23715 1779 16314 122.2 118.5 88.9
600 0.038x - 337.2 252.5 2313 173.2 1679 125.8 500 0.058x - 219.7 164.5 150.8 113.0 109.6 82.2
550 0.042x - 3104 232.4 2129 1594 154.6 115.8 550 0.044x - 201.8 1514 138.5 103.8 100.&6 75.5
500 0.045x - 283.7 2124 194.5 145.7 141.2 105.8 500 0.070x - 1839 137.7 126.2 94.6 91.7 58.7
450 0.050x - 257.0 1923 176.2 131.9 1279 95.8 450 0.077x - 166.0 124.3 1139 85.3 B2.7 62.0
400 0.056x - 230.2 172.3 157.8 1181 114.5 85.8 400 0.087x - 1481 110.8 101.6 76.1 73.8 55.3
350 0.063x - 203.5 152.2 139.4 104.3 1011 75.8 350 0.099x - 130.2 974 89.3 56.9 &4.8 48.6
300 0.073x - 176.8 1321 121.0 90.5 87.8 &5.7 300 0.115x - 112.3 84.0 7639 57.6 55.9 N2
250 0.084x - 150.0 1121 102.6 768 74.4 55.7 250 D.137x - 94.4 .6 &4.6 48.4 468 35.2
200 0.105x - 123.3 92.0 84.2 63.0 811 45.7 200 0.169x - 765 571 52.3 392 38.0 284
150 0.135x - 96.5 719 &5.9 49.2 47.7 357 150 0.221x 2 58.5 43.7 40.0 299 29.0 2.7
100 0.187x - £9.8 51.9 47.5 35.4 343 25.7 100 0.320x 10 40.5 30.2 276 20.7 20.0 15.0
CF50HA CF75HA
i ical ¢ Fleld of View| e i - Fald of View [m
‘3"&2"..’2 mgmm tube I 27 — 72 Distarce M&"%"&m tube I 273" e 2
Tmm] Tmm] H v H v H v Tmm] [mm] H v H v H [
1500 0.034x - 3.4 2787 255.5 191.6 185.8 1394 2000 0.038x - 335.8 251.8 230.8 1731 167.9 1259
1450 0.036x - 3594 2694 247.0 185.3 179.7 134.8 1950 0.03% - 3273 2454 2250 158.7 163.6 1227
1400 0.037x - 344.8 260.2 238.5 1789 173.5 1301 19200 0.040x - 3188 239.0 2194 164.3 159.3 1195
1350 0.038x - 3344 250.9 2300 172.5 1673 125.5 1850 0041 = 3102 232.6 213.2 1599 15541 1163
1300 0.040x - 32241 241.6 2215 166.1 16141 120.8 1800 0.042x - 301.7 226.2 2074 155.5 150.8 1131
1250 0.041x - 3097 2324 213.0 155.8 1549 116.2 1750 0.044x - 293.2 219.8 2015 1511 144.5 1099
1200 0.043x - 2974 2231 204.5 153.4 148.7 111.8 1700 0.045x - 2B4.6 213.4 195.6 146.7 142.3 104.7
1150 0.045x - 28541 2138 196.0 147.0 142.6 1065 1650 0.046x - 2761 207.0 18%.8 142.3 138.0 103.5
1100 0.047x - 2727 204.6 187.5 140.6 136.4 102.3 1400 0.048x - 267.6 200.4 183.9 1379 133.7 100.3
1050 0.04%x - 2604 195.3 17%.0 134.3 130.2 978 1550 0.049x - 2590 194.2 178.0 133.5 129.5 971
1000 0.052x - 248.0 186.0 170.5 1279 124.0 93.0 1500 0.051% - 250.5 187.8 172.2 1291 125.2 939
250 0.054x - 235.7 176.7 162.0 121.5 117.8 88.4 1450 0.053x - 2420 181.4 166.3 124.7 120.9 §0.7
900 0.057x - 2234 167.5 153.5 1151 111.6 B83.7 1400 0.055x - 2334 175.0 160.4 120.3 116.7 B7.5
850 0.061x - 211.0 158.2 145.0 108.7 1054 791 1350 0.057x - 2249 168.6 154.6 115.% 1124 84.3
800 0.064x - 198.7 1488 136.5 102.4 99.3 74.4 1300 0.059x = 2164 162.2 146.7 111.5 1081 814
750 0.06%x - 186.3 139.7 128.0 96.0 931 89.8 1250 0.042x - 207.8 155.8 142.8 10741 103.9 718
700 0.074x - 174.0 130.4 119.5 8%.6 86.9 65.2 1200 0.064x - 199.3 14%.4 137.0 102.7 9.6 74.7
650 0.079x - 161.6 1211 111.0 83.2 80.7 &0.5 1150 0.067x - 190.8 143.0 1314 98.3 95.3 .5
600 0.0846x - 149.3 119 102.5 769 74.5 55.% 1100 0.070x - 182.2 136.6 125.2 939 k| &8.3
580 0.094x - 1349 1026 94.0 70.5 48.3 51.2 1050 0.074x - 173.7 130.2 119.4 8%.5 B86.8 &5.1
500 0.103x - 124.6 93.3 85.5 64.1 62.2 456.6 1000 0.078x - 165.2 123.8 113.5 851 82.5 1%
450 0.114x - 112.2 84.0 77.0 57.7 56.0 42.0 950 0.082x - 156.4 1174 107.6 80.7 78.3 58.7
400 0.129x - 99.8 74.8 $8.5 51.3 49.8 373 200 0.087x - 1481 111.9 101.7 76.3 74,0 55.5
350 0.147x 1 875 45.5 £0.0 45.0 43.4 32.7 850 0.092x 0.5 13%.6 104.6 95.9 e £9.7 52.3
300 0.171x 5 751 54.2 51.5 38.6 374 28.0 800 0.098x 1 131.0 8.2 20.0 67.5 65.4 491
250 0.205x 5 62.7 469 43.0 32.2 3.2 23.4 750 0.105x 1.5 1225 .8 841 6341 #1.2 45.9
200 0.256x 10 503 376 34.5 25.8 250 18.8 700 0.112x 2 1139 85.4 78.3 58.7 569 427
150 0.340x 15 379 283 259 19.4 18.8 14.1 650 0.122x 5 105.4 790 72.4 54.3 52.6 39.5
100 0.507x 20 25.4 19.0 174 13.0 12.6 9.5 500 0.132x 5 968 72.6 66.5 499 48.4 36.3
550 0.145x 5 88.3 656.2 60.7 45.5 441 331
500 0.181x 10 79.8 5%.8 54.8 1.1 398 2%.9
450 G180 10 71.2 53.4 489 367 35.6 267
400 0.205x 10 62.7 47.0 431 32.3 3.3 23.5
WSensor size 350 0.237x 15 54.1 06 | 372 278 | 270 203
1 12.8x9.6 300 0.281x 15 45.6 34.2 3.3 235 22.8 171
* This derta shonws simulation value. 273" BAGA 250 0.346x 20 37.0 27.8 25.4 191 18.5 129
* When attached with a extension tube, the | — T 2 2 200 0.450x 30 | 285 | 213 | 196 | 147 | 142 | 107
optical performance of the lenses is not 150 0.644x a5 T 189 187 03 70 75
covered under warranty. 113" 485034 [ g g g : E g
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Technical Information

mimage Sizes

Image circle

73
Vertical: V¥

142"

et —— Horizontal H ——— =

mAngle of View

The angle of view is the object size that can be captured at a specified image size,
which is represented by angular measure. Normally the angle of view is measured
assuming a lens is focused at infinity. When using a lens of the same focal length
with a different image size, the angle of view will differ.

EDepth of Field

When focusing on a certain area in front of and behind the deep object appears in
focus. This area is called the depth of field. This is because the focus appears sharp

There are several types of imaging sensors far FA cameras, with different image sizes.
The aspect ratio of FA camera is normally 4:3 (H:V).

Image size (mm)
Product symbol Image sensor
HorlzontalH | VerticalV | Diagonal:D
C 17 128 9.6 16.0
H 2130 8.8 6.6 1.0
D 1/2° 6.4 4.8 8.0
35mmcameralens | g5 Fim 360 240 433
(Reference)
o 1 8 : Angle of view
6 —_ 2ta n"1 L Y & Image size
» 2f f : Focal langth
i Eg. ' The angle of view when the camera size is 1/2"
f and the focal length is 12.5mm: Y64
@n‘) 64 f 125
Ly
G=2tan'—_ - =28.72°
2x12.5

The depth of field can be calculated by the following formula.

if the focus misalignment is under a certain volume. This certain volume is called . & =FsL?
the permissible circle of confusion. Backward depth of field Tr= F2 —8<F:L
Reference 5 z
The depth of fiald has following properties. Parmissibla circle . °F-L
1)The larger the F No. i, the wider the depth of e erenc of confusion Forward depth offield Tf= f2 +5FeL
field becomes. 1 0.03 mm X )
2)The shorter the focal length is, the wider the - Depth of field =Tr+Tf f 5 Focal distance
depth of fisld becomas. 23 0621 mm _ g - ENO.' ible circle di of oihis
3)The longer the distance to the oblect [s, the 1/2" 0.015 mm Focal dePth =26-F L IObject distzlno:l '
4)¥h'id1r d:pu‘rdﬁdﬁeldh?}?":& der than th ek 9.011 mrm |
e backwa eptl ield is wider than the T i =
forward dapth of flald. 1/4 0.008 mm zfercr::‘:{zl::il::nmrcle
¥
= 4
T T
lt—
Depthoffield FRRawgth

mFocal Length

The focal length will be the distance from the back principal point to the image plane.
Lower the focal length wider the image

Back principal point
=P

Focal length



mBrightness of a Lens (F No.)

The F No. is an indication of the brightness of lens. The smaller the value, the brighter the

image produced by the lens. The F No. is inversely proportional to the effective diameter of f

the lens and directly proportional to the focal length.

The F No. is a value determined on the assumption that the transmittance of the lens is 100%.

f : Focal length of a lens
d : Effactive diameter of a lens

FNO.=F

Virtually all lenses however, have different spectral transmittance, and thus, the same F No. can

have different levels of brightness,

mField of View and Focal Length

————

L f

T 3
i

Y
’

-
it

{1) How to calculate the fleld of view

If the distance to the object is finite, you can use the following
formula to calculate the field of view.

¥

3

Y : Object size

Y': Image size

L : Object distance
f : Focal length

{2) How to calculate focal length

If the distance to the object is finite, you can use the following
formula to calculate the focal length.

Eg1/3" CCD camera with an 8mm lens is used, and the distance to
the object is 3m. The maximum horizontal width as viewed on the
monitor can be calculated as follows, ¥

Eg.1/3" CCD camera with an 8mm lens is used, and the distance to
the object is 3m. The maximum horizontal width as viewed on the
monitor can ba calculated as follows,

: 48 Y 148
Y=Y'-= i gy b L 00
Y=4.8x% %=1 800 — Horizantal width 1.8 m f=4.8x gggg =7.2 —» Focal length approx. 7 mm

mDistortion

Distortion is an aberration where the geometric figure of the object is not reproduced faithfully at
the image plane. It is nomally represented by the level shift of an image point from its ideal

position by a percentage of image height or width.

Pin-cushlon
distartion

BEMTF (Modulation Transfer Function)

MTF (Modulation Transfer Function) represents the declining contrast rate when shooting a chart

consisted of black and white lines.

100~

Frequency MHz
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B FUJIFILM Europe GmbH
®

FUJIFILM Middle East
]

Europe / Middle East / Africa

FUJIFILM Europe GmbH

Heesenstr. 31, 40549 Duesseldorf, Germany

TEL: +49 (0) 211 5089 0 FAX: +49 (0) 211 5089 8900
http:/fwwwfujifilm.eu

E-mail: cetv @fujifilm.eu

FUJIFILM France - Imaging Business
5 avenue des Chaumes - CS 40760 MONTIGNY

78066 SAINT QUENTIN EN YVELINES CEDEX - France
TEL: +33 (0)1 30 14 34 56 FAX: (852) 2724-1118
hittp/fwww.fujifilm.eu

webmaster@fujfilm.fr

Fujifilm Russia
1st Magistralny tup., 5a, business center Magistral Plaza,
4th floor, 123290, Moscow, Russia

TEL: +7 (495)797-35-12 FAX: +7 (495)797-35-13
hitp:/Awww.fujifilm.eu

E-mail: cctv@fujifilm.eu

FUJIFILM Dig Ticaret A.S.
Kemanke Mah., Kemanke Cad. No:25,
Karakdy/Beyo I/ Istanbul

TEL: 0212 522 2032

Cep: 0534 014 69 01
hittp/Awww.fujifilm.com.tr

Fujifilm Middle East
Downtown Jebel Al

Dubai, UAE

TEL: +871-52-1056367
hitp:/fwww fujifilm-mea.com

¥ FUJIFILM Corporation
e ™ FUJIFILM (China) Investment Co., Ltd.

# FUJIFILM Hong Kong Limited

¥ FUJIFILM Asia Pacific Pte Lid.

= FUJIFILM Australia Pty Lid

Japan / North East Asla

FUJIFILM Corporation

Optical Device & Electronic Imaging Products Div.
1-324 Uetake, Kita-ku, Saitama City Saitama, 331-9624,
Japan

TEL: +81 (0)48-668-2152 FAX: +81 (0)48-651-8517
hittp:/iwww. fujifilm.co.jp/

China

FUJIFILM (China) Investment Co., Ltd.
Optical Device Business Division

28F, Shanghai ONELUJIAZUI, No.68 YinCheng Road(M),
Pudong New Area, Shanghai, P.R.China 200120

TEL: +86-21-5010-6000 *384

FAX: +86-21-5010-6730

hitp: /www fujifilm.com.cn

Hong Kong / Taiwan

FUJIFILM Hong Kong Limited

Optical Device Divislon

Unit 1001-1007, 10/F., Metroplaza Tower 2,

223 Hing Fong Road, Kwai Fong, N.T., Hong Kong.

TH: (852) 2376-0998 Fax: (852) 2724-1118

Southeast Asia & West Asia

Fujifilm Asia Pacific Pte Ltd.

10 New Industrial Road, Fujifilm Building Singapore 536201
TEL: +65 (0)63839933 FAX: +65 (0)63835666
hitp:/iwww. fujifilm.com.sg/

Oceania

FUJIFILM Australia Pty Ltd.

114 Old Pittwater Road, Brookvale, N.S.W. 2100, Australia
TEL: +61 (0)2-9466-2600 FAX: +61 (0)2-9905-3801
hittp:/hwww. fujifilm.com.au/

FUJIFILM
North America Corporation
® ® ]
[ ]
® [ ]
®
" L ]
North & Latin America

FUJIFILM North America Corporation
Optical Devices Division

10 High Point Drive, Wayne, NJ 07470
TEL: +1-973-633-5600 FAX: +1-973-633-5216
hitp:/fwww.fujifilmusa.com

Authorized Fujifilm Service Agent.

Be certain to read the instructions for use before using any equipment.

Due to a continuous process of product improvement, design and specifications are subject to change without notice,
All photos, illustrations, drawings and other images in this brochure are intended for illustrative purpose only.
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