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Keen eyes for manufacturing.
The new RICOH FL Series.

On the production floor, companies continue to seek ever greater safety, security, and product quality.

RICOH's latest "keen eyes" were created to support such advances in reliable manufacturing.

This new series of high-quality factory automation (FA) lenses enhances the optical technologies

that RICOH has developed over many years.

The RICOH FL Series provides an extensive range of high-performance lenses across a wide range of 

focal lengths and sensor sizes for 9MP, 5MP, 2MP and VGA resolutions.

The RICOH FL series will enhance even higher production efficiency and reliability.

You can choose optimum lenses for FA cameras based on your requirements.

Lenses – RICOH FL Series
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The new RICOH FL Series.

On the production floor, companies continue to seek ever greater safety, security, and product quality.

RICOH's latest "keen eyes" were created to support such advances in reliable manufacturing.

This new series of high-quality factory automation (FA) lenses enhances the optical technologies

that RICOH has developed over many years.

The RICOH FL Series provides an extensive range of high-performance lenses across a wide range of 

focal lengths and sensor sizes for 9MP, 5MP, 2MP and VGA resolutions.

The RICOH FL series will enhance even higher production efficiency and reliability.
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FL-BC1618-9M NEW
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Product specifications
FL-BC1220-9M FL-BC1618-9M

Resolution 9 Mega-pixel * 9 Mega-pixel *
Format size 1" format 1" format
Focal length 12 mm 16 mm
Maximum aperture ratio 1 : 2.0 1 : 1.8
Iris range 2.0 –16 1.8 –16
Mount C C

Horizontal 
angle of 
view

1/3" format 22.7° 17.1°
1/2" format 30.0° 22.7°

1/1.8" format 33.6° 25.4°
2/3" format 40.6° 30.8°
1" format 57.0° 43.8°

Minimum object distance 0.08 m 0.08 m
Back focal length 14.1 mm 14.1 mm
Filter size 40.5 P=0.5 mm 40.5 P=0.5 mm
Dimensions Ø42×60.5 mm Ø42×64 mm
Weight 156 g 153 g
Remarks Focus & Iris lock screws Focus & Iris lock screws

* The lens is also suitable to 4 megapixel and 6 megapixel cameras.

9 Mega-Pixel Lens    (Manual Iris Lens, compatible with up to 9 mega-pixel cameras)

Unit: mmUnit: mm

DimensionsDimensions

Scale 70:100Scale 70:100

FA lenses for use with up to 9 mega-pixel resolution and image processing.
This lens is optimized for a wide range of applications including electronic substrates.
Manual iris lenses compatible with 1" format cameras up to 9 megapixels. 
Matching with a wide range of applications, these lenses will exhibit excellent performance in capturing high definition images right from the center to the periphery of the image. 
Since our 9MP lenses maintain high resolution right through to the periphery, the lenses satisfactorily fit to C mount line-scan cameras and sensors up to 16 mm long.

Principal Use
 Visual inspection of printed circuit boards and sheet materials 
(metal, paper, film)

 Verifying type on printed matter
 Inspecting the shape, color, and surface of food and pharmaceuticals for erros
 Confirming hairline cracks and other surface defects on diameter sheet 
metals

 Checking for missing pixels on LCD monitors
 Visual and foreign substance inspections on everything from precision 
machined items to containers

 In capturing precision machining products such as electronic substrates 
and wafers

 High resolution and high contrast at 9 megapixels
These lenses are compatible with 1" format FA cameras with resolution of up to 9 
megapixels.  From the center to the periphery, the lenses have a high resolution. 
Due to minimal degradation of resolution up to the periphery, they produce sharp, 
high contrast images. Therefore, even images on the periphery are suitable for 
measurement and inspection applications.

 Floating mechanism in it’s focusing system
The use of a floating mechanism allows the capture of high-resolution, low-
distortion images at all ranges, from infinity right down to 80 mm, demonstrating 
maximum performance at any magnification or working distance.

 Ø42 mm compact design
To fit in a 44 mm housing used for most 9 megapixel cameras, these lenses 
have a Ø42 mm compact design. Ideal for installation in high performance 
equipment, enhancing production line operating efficiency.

 Close range at only 80 mm from the lens (FL-BC1220-9M, FL-BC1618-9M)
Minimum working distance is only 80 mm and because it can maintain high 
resolution thanks to it’s focusing system’s floating mechanism, it is superior in 
terms of image quality for close-up imaging compared to using close-up 
extension rings. Furthermore, it allows for image processing using the high 
performance of the lens itself, even when inspecting in confined spaces.
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FL-BC5024-9M

FL-BC3518-9M

FL-BC7528-9M

FL-BC2518-9M

Product specifications
FL-BC2518-9M FL-BC3518-9M FL-BC5024-9M FL-BC7528-9M

Resolution 9 Mega-pixel * 9 Mega-pixel * 9 Mega-pixel * 9 Mega-pixel *
Format size 1" format 1" format 1" format 1" format
Focal length 25 mm 35 mm 50 mm 75 mm
Maximum aperture ratio 1 : 1.8 1 : 1.8 1 : 2.4 1 : 2.8
Iris range 1.8 –16 1.8 – 22 2.4 – 22 2.8 – 32
Mount C C C C

Horizontal 
angle of 
view

1/3" format 11.0° 7.8° 5.5° 3.7°
1/2" format 14.6° 10.4° 7.3° 4.9°

1/1.8" format 16.4° 11.7° 8.2° 5.5°
2/3" format 20.0° 14.3° 10.1° 6.7°
1" format 28.8° 20.7° 14.6° 9.8°

Minimum object distance 0.1 m 0.15 m 0.2 m 0.25 m
Back focal length 14.1 mm 16.8 mm 18.8 mm 21.3 mm
Filter size 40.5 P=0.5 mm 40.5 P=0.5 mm 40.5 P=0.5 mm 40.5 P=0.5 mm
Dimensions Ø42×57.5 mm Ø42×60.5 mm Ø42×69 mm Ø42×81 mm
Weight 149 g 150 g 166 g 189 g
Remarks Focus & Iris lock screws Focus & Iris lock screws Focus & Iris lock screws Focus & Iris lock screws

* The lens is also suitable to 4 megapixel and 6 megapixel cameras.

9 Mega-Pixel Lens    (Manual Iris Lens, compatible with up to 9 mega-pixel cameras)

Unit: mm
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FL-CC0814-5M

FL-CC2514-5MFL-CC1614-5M

5 Mega-Pixel Lens    (Manual Iris Lens, compatible with 5 mega-pixel cameras)

FA lenses for use with 5 mega-pixel resolution and 
image processing. There are three types, beginning 
with an 8 mm focal length wide viewing angle lens.
These manual iris lenses support 5 mega-pixels (2/3" format).
They are perfect for inspection, pattern matching, and alignment uses in 
which images with high definition from edge to edge definition are needed for 
large subjects such as wafers, chip mounters, board mounting, etc.

 Sharp, high resolution and high contrast images from the center to 
periphery 

 Ø43 mm compact design ideal for installation on devices
 Minimize optical distortion
 Lens design minimizes peripheral illumination

Peripheral light intensity comparison
Peripheral light intensity (%)
WD=250 mm

100

50

0
Image height (mm)0.0 2.5 5.0

With peripheral-light-
intensity falloff held to an 
absolute minimum, it is 
possible to obtain bright 
and high-resolution images.

FL-CC1614-5M
FL-CC1614-2M

FL-CC1614-5M 
peripheral light intensity
In these lenses for 5 mega-
pixel use, we worked to 
further raise peripheral 
light intensity. 

FL-CC1614-2M 
peripheral light intensity
In past mega-pixel lenses, 
a certain amount of light-
intensity fal loff can be 
seen at the periphery.  

Dimensions

Unit: mm

1-
32

U
N

-2
A

Ø
22

17.52664

7

4

Ø
58

, P
=0

.7
5

Ø
60

.8

Ø
43

Dimensions

Unit: mm

Dimensions

Unit: mm
Product specifications

FL-CC0814-5M FL-CC1614-5M FL-CC2514-5M
Format size 2/3" format 2/3" format 2/3" format
Focal length 8 mm 16 mm 25 mm
Maximum aperture ratio 1 : 1.4 1 : 1.4 1 : 1.4
Iris range 1.4 –16 1.4 –16 1.4 –16
Mount C C C

Horizontal 
angle of 
view

1/3" format 32.9° 17.1° 11.0°
1/2" format 43.2° 22.7° 14.6°

1/1.8" format 48.2° 25.4° 16.4°
2/3" format 57.8° 30.8° 19.9°

Minimum object distance 0.1 m 0.1 m 0.1 m
Back focal length 11.5 mm 11.5 mm 12.3 mm
Filter size 58 P=0.75 mm 40.5 P=0.5 mm 40.5 P=0.5 mm
Dimensions Ø60.8×64 mm Ø43×47 mm Ø43×44 mm
Weight 260 g 140 g 130 g
Remarks Focus & Iris lock screws Focus & Iris lock screws Focus & Iris lock screws
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FL-HC0514-2M

FL-CC0614A-2MFL-HC0614-2M FL-HC1214-2M

2 Mega-Pixel Lens    (Manual Iris Lens, compatible with 2 mega-pixel cameras)

Unit: mm

Dimensions

Unit: mm

Dimensions

Unit: mm

Dimensions

Product specifications
FL-HC0514-2M FL-HC0614-2M FL-HC1214-2M FL-CC0614A-2M

Format size 1/2" format 1/2" format 1/2" format 2/3" format
Focal length 5 mm 6 mm 12 mm 6 mm
Maximum aperture ratio 1 : 1.4 1 : 1.4 1 : 1.4 1 : 1.4
Iris range 1.4 –16 1.4 –16 1.4 –16 1.4 –16
Mount C C C C

Horizontal 
angle of 
view

1/3" format 51.4° 44.5° 21.9° 42.6°
1/2" format 65.5° 57.4° 28.9° 55.1°

1/1.8" format — — — 60.8°
2/3" format — — — 71.2°

Minimum object distance 0.1 m 0.1 m 0.25 m 0.1 m
Back focal length 10.8 mm 12.32 mm 11.50 mm 10.9 mm
Filter size 43 P=0.75 mm — 27 P=0.5 mm —
Dimensions Ø44.5×45.5 mm Ø32×37.5 mm Ø29.5×28.5 mm Ø48×59.9 mm
Weight 102 g 58 g 55 g 149 g
Remarks Focus & Iris lock screws Focus & Iris lock screws Focus & Iris lock screws Focus & Iris lock screws
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 High-performance lenses for close-up imaging with 2 mega-pixel 
CCD and CMOS sensors

 Sharp high resolution, high contrast images, that limit 
resolution loss from the center to periphery

 With compact size, light weight, and durability, these are  
excellent lenses for FA and machine vision use

 They greatly reduce distortion that causes problems in image  
measurement and recognition

 Built to handle environments with vibration, etc.  
Easy to use, reliable focus and iris locking mechanisms  
as standard features

A wide line-up of 2/3"-format lenses for use with  
2MP cameras for a variety of applications.
Choose the optimal lens for your requirements.
These manual-iris lenses are your best choice for image processing data 
capture at 2 mega-pixels. With their compact size and high performance, 
they deliver great results for high-precision manufacturing inspection
(chip mounters, wafers, electronic substrates, etc. ).
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Scale 70:100Scale 70:100Scale 70:100

FL-CC1614A-2M

Scale 70:100

FL-CC1214-2M

Scale 70:100

FL-CC0814A-2M FL-CC1214A-2M

FL-CC1614-2M

Scale 70:100

FL-CC0814-2M

2 Mega-Pixel Lens    (Manual Iris Lens, compatible with 2 mega-pixel cameras)

Unit: mm

Dimensions

Unit: mm

Dimensions

Unit: mm

Dimensions

Product specifications
FL-CC0814A-2M FL-CC0814-2M FL-CC1214A-2M FL-CC1214-2M FL-CC1614A-2M FL-CC1614-2M

Format size 2/3" format 2/3" format 2/3" format 2/3" format 2/3" format 2/3" format
Focal length 8 mm 8 mm 12 mm 12 mm 16 mm 16 mm
Maximum aperture ratio 1 : 1.4 1 : 1.4 1 : 1.4 1 : 1.4 1 : 1.4 1 : 1.4
Iris range 1.4 –16 1.4 –16 1.4 –16 1.4 –16 1.4 –16 1.4 –16
Mount C C C C C C

Horizontal 
angle of 
view

1/3" format 32.6° 32.4° 22.1° 22.7° 17.1° 17.1°
1/2" format 42.7° 42.5° 29.2° 30.0° 22.6° 22.7°

1/1.8" format 47.4° 47.3° 32.7° 33.5° 25.3° 25.5°
2/3" format 56.3° 56.3° 39.4° 40.4° 30.7° 31.0°

Minimum object distance 0.1 m 0.1 m 0.1 m 0.15 m 0.1 m 0.25 m
Back focal length 11.1 mm 13.1 mm 10.7 mm 13.1 mm 10.7 mm 14.61 mm
Filter size 40.5 P=0.5 mm 30.5 P=0.5 mm — 30.5 P=0.5 mm 27 P=0.5 mm 27 P=0.5 mm
Dimensions Ø42×36.7 mm Ø33.5×28.2 mm Ø29.5×45.7 mm Ø33.5×28.2 mm Ø29.5×32.2 mm Ø29.5×33.2 mm
Weight 76 g 63 g 72 g 62 g 54 g 63 g
Remarks Focus & Iris lock screws Focus & Iris lock screws Focus & Iris lock screws Focus & Iris lock screws Focus & Iris lock screws Focus & Iris lock screws
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FL-CC7528-2MFL-CC5024A-2M

Scale 70:100

Scale 70:100 Scale 70:100 Scale 70:100

Scale 70:100 Scale 70:100

FL-CC5028-2M

FL-CC3516-2MFL-CC2514A-2M FL-CC2514-2M

2 Mega-Pixel Lens    (Manual Iris Lens, compatible with 2 mega-pixel cameras)

DimensionsDimensions Dimensions

Unit: mmUnit: mm Unit: mm

Product specifications
FL-CC2514A-2M FL-CC2514-2M FL-CC3516-2M FL-CC5024A-2M FL-CC5028-2M FL-CC7528-2M

Format size 2/3" format 2/3" format 2/3" format 2/3" format 2/3" format 2/3" format
Focal length 25 mm 25 mm 35 mm 50 mm 50 mm 75 mm
Maximum aperture ratio 1 : 1.4 1 : 1.4 1 : 1.6 1 : 2.4 1 : 2.8 1 : 2.8
Iris range 1.4 –16 1.4 –16 1.6 –16 2.4 – 22 2.8 – 22 2.8 – 32
Mount C C C C C C

Horizontal 
angle of 
view

1/3" format 10.7° 11.0° 8.1° 5.6° 5.5° 3.8°
1/2" format 14.2° 14.6° 10.8° 7.5° 7.3° 5.0°

1/1.8" format 16.0° 16.4° 12.1° 8.4° 8.2° 5.7°
2/3" format 19.5° 20.0° 14.8° 10.3° 10.0° 6.9°

Minimum object distance 0.1 m 0.25 m 0.4 m 0.3 m 0.9 m 0.7 m
Back focal length 12.1 mm 11.50 mm 11.85 mm 22.3 mm 21.03 mm 30.94 mm
Filter size 30.5 P=0.5 mm 27 P=0.5 mm 27 P=0.5 mm 30.5 P=0.5 mm 27 P=0.5 mm 30.5 P=0.5 mm
Dimensions Ø32×38 mm Ø29.5×32 mm Ø29.5×35.4 mm Ø32×46.5 mm Ø29.5×34 mm Ø34×59.6 mm
Weight 63 g 55 g 64 g 66 g 55 g 125 g
Remarks Focus & Iris lock screws Focus & Iris lock screws Focus & Iris lock screws Focus & Iris lock screws Focus & Iris lock screws Focus & Iris lock screws
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FL-HC0416X-VG

FL-HC1212B-VG

FL-HC0612A-VG

FL-CC0418DX-VG FL-CC0815B-VG FL-CC1614A-VG

  Standard lenses for machine vision use
  Compatible with VGA-class cameras
  Production line handling cameras from 1/2" to 1" formats
  Lock screws as standard vibration-control measures

An extensive line of general-use lenses boasting 
high-performance lens technology
Featuring vibration-control measures, these 
lenses are a superior choice for installation in 
machine vision systems.
Built for a wide variety of uses, including pattern matching, component 
positioning, missing-part inspection, board mounting, 
and inspection of pharmaceuticals, produce, and grains. 
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VGA Lens    (Manual Iris Lens)

Product specifications
FL-HC0416X-VG FL-HC0612A-VG FL-HC1212B-VG FL-CC0418DX-VG FL-CC0815B-VG FL-CC1614A-VG

Format size 1/2" format 1/2" format 1/2" format 2/3" format 2/3" format 2/3" format
Focal length 4.2 mm 6 mm 12 mm 4.8 mm 8.5 mm 16 mm
Maximum aperture ratio 1 : 1.6 1 : 1.2 1 : 1.2 1 : 1.8 1 : 1.5 1 : 1.4
Iris range 1.6 – Close 1.2 – Close 1.2 – 22 1.8 – Close 1.5 – Close 1.4 – 22
Mount C C C C C C

Horizontal 
angle of 
view

1/3" format 64.0° 43.4° 22.6° 54.6° 31.9° 16.9°
1/2" format 86.4° 56.8° 30.2° 71.6° 42.1° 22.5°

1/1.8" format — — — 79.8° 47.0° 25.2°
2/3" format — — — 95.4° 56.5° 30.7°

Minimum object distance 0.2 m 0.2 m 0.2 m 0.3 m 0.2 m 0.3 m
Back focal length 10.42 mm 14.31 mm 13.87 mm 9.71 mm 10.88 mm 13.22 mm
Filter size — 40.5 P=0.5 mm 27 P=0.5 mm — 40.5 P=0.5 mm 27 P=0.5 mm
Dimensions Ø42×43.5 mm Ø42×46 mm Ø30×35.5 mm Ø40.5×35.5 mm Ø42×40 mm Ø30×33 mm
Weight 120 g 125 g 67 g 105 g 120 g 58 g

Remarks Iris lock screws, 
Fixed focus 

Focus &  
Iris lock screws

Focus &  
Iris lock screws

Iris lock screws,  
Fixed focus

Focus &  
Iris lock screws

Focus &  
Iris lock screws
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Scale 70:100 Scale 50:100 Scale 50:100

FL-BC5014A-VG FL-HC6Z0810-VG

FL-BC1214D-VG FL-BC1218A-VG FL-BC2514D-VG FL-BC2518-VG

FL-CC6Z1218-VG/
FL-CC6Z1218A-VG

VGA Lens    (Manual Iris Lens, Manual Zoom Lens)

Product specifications
FL-BC1214D-VG FL-BC1218A-VG FL-BC2514D-VG FL-BC2518-VG FL-BC5014A-VG FL-HC6Z0810-VG FL-CC6Z1218-VG/FL-CC6Z1218A-VG

Format size 1" format 1" format 1" format 1" format 1" format 1/2" format 2/3" format
Focal length 12.5 mm 12.5 mm 25 mm 25 mm 50 mm 8 – 48 mm 12.5 –75 mm
Maximum aperture ratio 1 : 1.4 1 : 1.8 1 : 1.4 1 : 1.8 1 : 1.4 1 : 1.0 –1.2 1 : 1.8
Iris range 1.4 – Close 1.8 – Close 1.4 – 22 1.8 – Close 1.4 – Close 1.0 – 22 1.8 – 22
Mount C C C C C C C

Horizontal 
angle of 
view

1/3" format 21.5° 22.0° 11.0° 10.9° 5.5° 33.0 – 5.8° 21.9 – 3.6°
1/2" format 28.5° 29.1° 14.6° 14.5° 7.3° 43.3 –7.7° 29.1 – 4.8°

1/1.8" format 31.9° 32.6° 16.4° 16.3° 8.2° — 31.9 – 5.5°
2/3" format 38.6° 39.5° 20.1° 19.9° 10.0° — 39.7– 6.6°
1" format 53.9° 55.4° 28.9° 28.2° 14.4° — —

Minimum object distance 0.3 m 0.3 m 0.3 m 0.6 m 1.0 m 0.75 m 1.0 m
Back focal length 14.40 mm 10.36 mm 14.98 mm 15.80 mm 18.05 mm 13.65 mm 18.41 mm
Filter size 40.5 P=0.5 mm 40.5 P=0.5 mm 27 P=0.5 mm 40.5 P=0.5 mm 46 P=0.75 mm 55 P=0.75 mm 49 P=0.75 mm
Dimensions Ø42×50 mm Ø42×40 mm Ø30×37.3 mm Ø42×40 mm Ø48×48 mm Ø57×95 mm Ø51×90 mm
Weight 135 g 95 g 76 g 87 g 180 g 430 g 320 g

Remarks Focus & 
Iris lock screws

Focus & 
Iris lock screws

Focus & 
Iris lock screws

Focus & 
Iris lock screws

Focus & 
Iris lock screws

Manual Iris,
Lock screws

Manual Iris: FL-CC6Z1218-VG
Manual Iris, Locking Screws 

(zoom and focus only): FL-CC6Z1218A-VG
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Dimensions

Scale 70:100 Scale 70:100 Scale 70:100 Scale 70:100
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FL-YFL3528/FL-YKL3528 FL-YFL5028/FL-YKL5028

 High resolution, high contrast
 Suitable for sensors up to 45 mm
 Abundant Light Distribution
 Minimal distortion
 Available in F-mount and PENTAX K mount
 Lockable focus & iris rings

Even, high definition optical characteristics across 
the entire image (including the periphery).
With a design optimized for FA close-up shooting,  
this lens is suitable for sensors up to 45 mm.

Used for inspection of steel, pulp, fibre/textile, printing, film and other flat 
materials and Web appearance testing equipment.

Product specifications
FL-YFL3528/FL-YKL3528 FL-YFL5028/FL-YKL5028

Format size 45 mm Image circle 45 mm Image circle
Focal length 35 mm 50 mm
Maximum aperture ratio 1 : 2.8 1 : 2.8
Iris range 2.8 – 22 2.8 – 22
Mount F-mount (bayonet mount) FL-YFL3528, K-mount (PENTAX bayonet mount) FL-YKL3528 F-mount (bayonet mount) FL-YFL5028, K-mount (PENTAX bayonet mount) FL-YKL5028

Field of view
4,096×7 µm 57 mm (Magnification: 0.5×) 57 mm (Magnification: 0.5×)

7,450×4.7 µm 70 mm (Magnification: 0.5×) 70 mm (Magnification: 0.5×)
4,096×10 µm 81 mm (Magnification: 0.5×) 81 mm (Magnification: 0.5×)

Minimum object distance 0.19 m (Magnification: 0.5×) 0.25 m (Magnification: 0.5×)
Back focal length 33.22 mm 36.99 mm
Filter size 62 P=0.75 mm 62 P=0.75 mm
Dimensions Ø72×56.8 mm (FL-YFL3528), Ø72×57.8 mm (FL-YKL3528) Ø72×56.8 mm (FL-YFL5028), Ø72×57.8 mm (FL-YKL5028)
Min. – Max. Magnification – 0.5× – 0.5×
Weight 380 g 370 g
Remarks Focus: Lock Screw Iris: Click stop. Not for photographic cameras. Focus: Lock Screw Iris: Click stop. Not for photographic cameras.

Unit: mmUnit: mm

DimensionsDimensions
Scale 70:100 Scale 70:100
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Line-Scan Lens
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FL-BC2528-VGUV FL-BC7838-VGUV
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 High performance quartz glass, enabling the capture of sharp 
images in the near-ultraviolet region

 Extended wavelength range (230 nm to 800 nm), with peak performance 
at 365 nm

 Compact design, ideal for integration into machine vision systems
 Optimised for use with band pass filters and UV illumination to 
provide falsified documents detection

An optical system that employs optical-grade 
quartz glass for imaging in the near-ultraviolet region.  
This lens is optimized for application in the 
inspection of minute surfaces.

Used for detection of counterfeit banknotes; falsified documents and credit 
cards, surface inspection of circuit boards for soldering defects.

UV Lens with near UV light. The 
texture of material and unevenness 
of ink can be recognized

Ordinary Lens with visible light

FL-BC2528-VGUV Spectral Transmittance characteristics

FL-BC7838-VGUV Spectral Transmittance characteristics

Product specifications
FL-BC2528-VGUV FL-BC7838-VGUV

Format size 1" format 1" format
Focal length 25 mm 78 mm
Maximum aperture ratio 1 : 2.8 1 : 3.8
Iris range 2.8 –16 3.8 –16
Mount C C

Horizontal 
angle of 
view

1/3" format 11.1° 3.5°
1/2" format 14.8° 4.7°

1/1.8" format 16.6° 5.3°
2/3" format 20.4° 6.5°
1" format 29.7° 9.5°

Minimum object distance 0.23 m 0.44 m
Back focal length 22.07 mm 71.31 mm
Filter size 25.5 P=0.5 mm 49 P=0.75 mm
Dimensions Ø30×25.4 mm Ø62.5×109.3 mm
Weight 33 g 446 g
Remarks Optimum wavelength 365 nm Optimum wavelength 365 nm

Scale 70:100

Scale 70:100
Unit: mm

Dimensions

Unit: mm

Dimensions
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UV Lens
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0.5

Ø
31

RICOH FP-RGZ5
(0.5 mm)

1

Ø
31

RICOH FP-RG01
(1 mm)

Ø
31

9

4

4.1

5

RICOH FP-RG05
(5 mm)

Ø
31

10

14

4

RICOH FP-RG10
(10 mm)

Ø
31

24

20 4

RICOH FP-RG20
(20 mm)

Ø
31

44

40 4

RICOH FP-RG40
(40 mm)

5

11.8

6.8

2

Ø
29

FP-MU2M

(Original Lens length before use)

FL-CC1614-2M
FL-CC2514-2M
FL-CC3516-2M
FL-CC5028-2M
FL-HC1214-2M

Extender

FP-RR27
To achieve magnification greater than 1:1, use this accessory to reverse the 
lens. Set comprises of a reverse ring and a shade ring.

Reverse Ring

FP-EX2
Attaches to the rear of C-Mount lenses to double the focal length.

Model name Length  
(mm)

Maximum  
diameter (mm)

FP-RGZ5 0.5

31

FP-RG01 1

FP-RG05 5

FP-RG10 10

FP-RG20 20

FP-RG40 40

Extension Tube Set (Macro Rings)

FP-RGST  6 Extensing tube ring sets
Extension tube set (Macro Rings) are inserted between the lens and camera 
to shift the focus point further than the mechanical limit of the lens, for close-
up applications. Different length tubes can be used in combination with each 
other.

Extension Tubes are not suitable for zoom lenses. Lens will not track focus whilst zooming.

Note

Mount screw length is normally 3.5 - 4 mm.
If the use of 2 mm of Extension Tube is required, the remaining mount screw is insufficient to mount to the camera securely. Under these circumstances use of this accessory is highly recommended.

Note

Length: 0.5 mm
Maximum diameter:  
31 mm

FP-RGZ5
Length: 10 mm
Maximum diameter:  
31 mm

FP-RG10
Length: 1 mm
Maximum diameter:  
31 mm

FP-RG01
Length: 5 mm
Maximum diameter:  
31 mm

FP-RG05
Length: 20 mm
Maximum diameter:  
31 mm

FP-RG20
Length: 40 mm
Maximum diameter:  
31 mm

FP-RG40

Macro focus mounts extend the flange back length by 2 mm by replacing the original C-Mount of lens.

Macro Focus Mount

FP-MUVG
(for FL-BC2514D-VG, FL-CC1614A-VG, FL-HC1212B-VG)

Option  Lens accessories (RICOH FP series) that maximize the high-performance of RICOH FL series and provide a variety of uses

FP-MU2M
(for mega-pixel lens only)

Shade Ring

5.6 2

Reverse ring

3.5
2.5

Ø
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Ø
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  P
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.5

Specifications
FP-EX2

Focal length magnification 2×
Flange back length 17.526 mm
Weight 51 g
Compatible lens C-mount

Characteristics
1) When the focal length is doubled, the angle of view halves and the F no. is doubled.
2) Resolution is lowered, contrast reduced and image sharpness reduced due to 

decreased depth of field. (There is no change in zoom ratio or minimum object distance.)
3) Range extender cannot be attached if the rear optic protrudes by 3.7 mm or more from 

the flange surface. 

2

Ø
30

FP-MUVG

(Original Lens length before use)

5

12.9

7.9

FL-BC2514D-VG
FL-CC1614A-VG
FL-HC1212B-VG

Option

Unit: mm

Unit: mmUnit: mm

Unit: mm Unit: mm

Ø
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11.6

Ø
30

.5

6.4

4

Dimensions
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Manual iris lenses (FL-HC0514-2M, FL-CC0814-2M, 
FL-CC1214-2M) are supplied with 2 thumb screws. 
Other lenses are supplied with 6 f ixing screws. 
Remove the 6 fixing screws and replace with the 2 
supplied thumb screws as required.

FL-HC0416X-VG (Iris ring only),  
FL-HC0612A-VG, FL-CC0815B-VG,  
FL-CC0418DX-VG (Iris ring only),  
FL-BC1214D-VG, FL-BC1218A-VG,  
FL-BC2518-VG, FL-BC5014A-VG

FL-HC1212B-VG, 
FL-CC1614A-VG, 
FL-BC2514D-VG

Fixing screws for Focusing ring (3 Positions)

Fixing screws for Iris ring (3 Positions)

Iris ringFocusing ring

Fixing screws for Iris ring (3 Positions)

Fixing screws for Focusing ring (3 Positions)

Iris ring Focusing ring

Mount Frame Fixing Screw

Fixing screws for Iris ring (3 Positions)

Fixing screws for Focusing ring (3 Positions)

Iris ringFocusing ring

Note

Lock Levers and Lock Screws

Mount Rotation Adjustment

The mount position of the lens can be adjusted to see the focus and iris scale as follows. 

1. Loosen the mount fixing screws (3 – 4 pieces) on the mount

2. Rotate the lens in the mount to see the scale indicator.

3. Tighten the mount fixing screws (3 – 4 positions) at torque (8 –12 N·cm) uniformly. 

Screw locking agent is not normally used for mount fixing screws. Excluding FL-HC0614-2M

Model name Iris Focus Accessories Mount position
9 Mega-Pixel Lens (Manual Iris Lens, compatible with 9 mega-pixel cameras)
FL-BC1220-9M

M1.4×2.2 M1.4×3.0 Thumb screws (×2) Adjustable

FL-BC1618-9M
FL-BC2518-9M
FL-BC3518-9M
FL-BC5024-9M
FL-BC7528-9M
5 Mega-Pixel Lens (Manual Iris Lens, compatible with 5 mega-pixel cameras)
FL-CC0814-5M

M1.4×2.2 M1.4×2.5 Thumb screws (×2) AdjustableFL-CC1614-5M
FL-CC2514-5M
2 Mega-Pixel Lens (Manual Iris Lens, compatible with 2 mega-pixel cameras)
FL-HC0514-2M Thumb screws (M2×2.7) — —
FL-HC0614-2M

M1.4×2.2 M1.4×3.0
Thumb screws (×2) Adjustable

FL-HC1214-2M
FL-CC0614A-2M

M2.0×3.0 M2.0×5.0
FL-CC0814A-2M
FL-CC0814-2M Thumb screws (M2×2.7) — —
FL-CC1214A-2M M1.4×2.2 M1.4×3.0 Thumb screws (×2) Adjustable
FL-CC1214-2M Thumb screws (M2×2.7) — —
FL-CC1614A-2M

M1.4×2.2 M1.4×3.0
Thumb screws (×2) Adjustable

FL-CC1614-2M
FL-CC2514A-2M
FL-CC2514-2M
FL-CC3516-2M
FL-CC5024A-2M
FL-CC5028-2M
FL-CC7528-2M M2.0×2.8 M2.0×5.0
VGA Lens (Manual Iris Lens 1/2" format)
FL-HC0416X-VG

M1.4×3.5
— Thumb screws (×1)

AdjustableFL-HC0612A-VG M1.4×1.4
Thumb screws (×2)

FL-HC1212B-VG M1.4×2.8 M1.4×2.0
VGA Lens (Manual Iris Lens 2/3" format)
FL-CC0418DX-VG

M1.4×3.5
— Thumb screws (×1)

AdjustableFL-CC0815B-VG M1.4×1.4
Thumb screws (×2)

FL-CC1614A-VG M1.4×2.8 M1.4×2.0
VGA Lens (Manual Iris Lens 1" format)
FL-BC1214D-VG

M1.4×3.5 M1.4×1.4

Thumb screws (×2) Adjustable
FL-BC1218A-VG
FL-BC2514D-VG M1.4×2.8 M1.4×2.0
FL-BC2518-VG M1.4×3.5 M1.4×1.4
FL-BC5014A-VG M1.4×4.0 M1.4×1.6
Line Scan Lens
FL-YFL3528 / FL-YKL3528

Click stop Thumb screws 
— —

FL-YFL5028 / FL-YKL5028 — —

FL-BC1220-9M, FL-BC1618-9M, FL-BC2518-9M, 
FL-BC3518-9M, FL-BC5024-9M,FL-BC7528-9M, 
FL-CC0814-5M, FL-CC1614-5M,FL-CC2514-5M, 
FL-HC0514-2M, FL-HC1214-2M,FL-CC0614A-2M, 
FL-CC0814A-2M, FL-CC0814-2M,FL-CC1214A-2M, 
FL-CC1214-2M, FL-CC1614A-2M,FL-CC1614-2M, 
FL-CC2514A-2M, FL-CC2514-2M,FL-CC3516-2M, 
FL-CC5024A-2M, FL-CC5028-2M,FL-CC7528-2M

Do not remove (-) screws in the iris ring.
Doing so may cause the iris blades to jam. 

Note

Reference Data
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Optical Data

When viewing an object measuring 20 mm per side from a working distance (WD) of 100 mm with a 1/2" format camera  
(6.4 × 4.8 mm, 1.5 mega pixels) 

Optical Calculations for Close-Up Applications 

Model name
Focal
length

( f )

1st 
principal
positon

(H1)

2nd 
principal
positon

(H2)

Distance
between

H1 and H2
( H)

Optical
path

length
( I )

Total
length

(d)

Entrance
pupil

position

Diameter
of

entrance
pupil

Exit
pupil

position

Diameter
of Exit
pupil

position
Distortion* Vignetting*

Back
focus
length
(in air)

Remarks

9 Mega-Pixel Lens (Manual Iris Lens, compatible with 9 mega-pixel cameras)
FL-BC1220-9M 12.0 -49.8 -12.0 37.7 75.3 78.0 -59.5 5.8 -61.5 30.8 -2.1 51.4 14.1 W.D. =250 mm*1

FL-BC1618-9M 16.0 -47.0 -16.0 31.0 78.2 81.5 -58.0 8.7 -51.0 28.7 -0.5 51.1 14.1 W.D. =250 mm*1

FL-BC2518-9M 25.0 -32.0 -25.0 7.0 61.5 75.0 -42.5 13.5 -43.0 24.2 -0.5 60.3 14.1 W.D. =250 mm*1

FL-BC3518-9M 35.0 -29.2 -35.0 -5.8 57.9 77.5 -38.6 19.0 -47.9 27.0 0.1 64.2 16.8 W.D. =250 mm*1

FL-BC5024-9M 50.0 -36.9 -50.0 -13.1 71.2 86.5 -44.2 20.4 -58.4 24.4 -0.3 64.2 18.8 W.D. =300 mm*1

FL-BC7528-9M 75.0 -47.3 -75.0 -27.7 82.6 98.5 -24.7 26.1 -57.6 20.3 -0.1 72.3 21.3 W.D. =500 mm*1

5 Mega-Pixel Lens (Manual Iris Lens, compatible with 5 mega-pixel cameras)
FL-CC0814-5M 8.2 -49.9 -8.2 41.7 77.7 81.5 -57.1 5.8 -64.2 48.0 -4.9 72.0 11.5 W.D. =250 mm
FL-CC1614-5M 16.0 -29.6 -16.0 13.6 58.9 64.5 -40.9 11.2 -54.3 40.5 -0.5 60.6 11.5 W.D. =250 mm
FL-CC2514-5M 25.0 -9.8 -25.0 -15.2 47.6 61.5 -22.4 17.5 -50.2 37.6 -1.0 65.6 12.3 W.D. =250 mm

2 Mega-Pixel Lens (Manual Iris Lens, compatible with 2 mega-pixel cameras)
FL-HC0514-2M 5.1 -41.1 -5.1 36.0 61.3 63.0 -46.4 3.6 147.4 103.0 -0.7 57.9 10.8 W.D. =Inf.
FL-HC0614-2M 6.0 -35.2 -6.0 29.2 42.0 55.0 -39.5 4.3 -21.8 30.7 -2.9 54.6 12.4 W.D. =225 mm
FL-HC1214-2M 12.4 -17.8 -12.4 5.4 41.0 46.0 -25.8 8.6 -34.5 25.7 -0.7 59.3 11.5 W.D. =250 mm
FL-CC0614A-2M 6.2 -51.7 -6.2 45.5 73.9 77.4 -57.6 4.3 -123.5 92.4 -1.3 32.5 10.9 W.D. =250 mm
FL-CC0814A-2M 8.2 -30.3 -8.2 22.0 51.5 54.2 -38.1 5.7 -171.7 127.6 -1.0 49.1 11.1 W.D. =250 mm
FL-CC0814-2M 8.3 -24.4 -8.3 16.1 43.9 45.7 -31.5 5.8 -57.8 40.4 -0.1 24.7 13.1 W.D. =Inf.
FL-CC1214A-2M 12.3 -32.4 -12.3 20.1 58.8 63.2 -42.9 8.4 -86.9 63.5 -0.5 40.1 10.7 W.D. =250 mm
FL-CC1214-2M 12.0 -17.1 -12.0 5.1 41.8 45.7 -24.2 8.4 -72.6 50.8 0.1 31.7 13.1 W.D. =Inf.
FL-CC1614A-2M 16.0 -16.2 -16.0 0.2 43.4 49.7 -29.4 11.2 -90.3 67.3 -0.5 45.3 10.7 W.D. =250 mm
FL-CC1614-2M 16.0 -18.0 -16.0 2.0 46.6 50.7 -30.2 11.2 -68.0 50.7 -2.0 44.3 14.6 W.D. =250 mm
FL-CC2514A-2M 25.6 -12.9 -25.6 -12.7 39.9 55.5 -17.0 17.9 -30.4 22.7 -1.1 49.0 12.1 W.D. =250 mm
FL-CC2514-2M 25.0 -14.5 -25.0 -10.5 39.5 49.5 -19.6 17.5 -31.4 23.5 -1.2 48.5 11.5 W.D. =250 mm
FL-CC3516-2M 34.0 -10.9 -34.0 -23.0 47.1 52.9 -11.3 20.6 -34.3 22.0 -0.9 62.6 11.9 W.D. =250 mm
FL-CC5024A-2M 48.8 -39.5 -48.8 -9.3 51.8 64.0 -4.2 19.9 -28.3 11.9 0.1 74.1 22.3 W.D. =300 mm
FL-CC5028-2M 50.0 -47.4 -50.0 -2.6 46.5 51.5 -3.2 17.9 -26.5 9.7 -0.1 79.8 21.0 W.D. =250 mm
FL-CC7528-2M 72.8 -57.4 -72.8 -15.4 72.8 77.1 16.1 25.2 -36.2 12.8 0.0 95.8 30.9 W.D. =250 mm

VGA Lens (Manual Iris Lens   1/2" format)
FL-HC0416X-VG 4.3 -42.2 -4.3 37.8 59.5 61.0 -46.1 2.7 -43.5 27.7 -35.8 39.8 10.4 W.D. =Inf.
FL-HC0612A-VG 6.2 -39.0 -6.2 32.8 58.3 63.5 -44.9 5.0 -111.4 97.8 -5.8 43.0 14.3 W.D. =Inf.
FL-HC1212B-VG 12.2 -26.7 -12.2 14.5 47.6 53.0 -38.5 10.0 -322.6 289.7 -4.3 46.4 13.9 W.D. =Inf.

VGA Lens (Manual Iris Lens   2/3" format)
FL-CC0418DX-VG 4.9 -37.0 -4.9 32.1 51.6 53.0 -41.5 2.8 -54.9 31.8 -28.8 25.1 9.7 W.D. =Inf.
FL-CC0815B-VG 8.5 -31.2 -8.5 22.6 53.6 57.5 -39.1 5.7 -115.2 80.8 -4.2 30.3 10.9 W.D. =Inf.
FL-CC1614A-VG 16.2 -20.1 -16.2 3.9 41.0 50.5 -30.5 11.6 -45.7 34.9 -1.9 57.3 13.2 W.D. =Inf.

VGA Lens (Manual Iris Lens   1" format)
FL-BC1214D-VG 12.7 -34.3 -12.7 21.7 63.5 67.5 -42.9 8.6 -39.5 28.5 -1.7 19.4 14.4 W.D. =Inf.
FL-BC1218A-VG 12.4 -24.6 -12.4 12.2 39.5 57.5 -31.8 6.8 -29.8 16.9 -3.9 29.9 10.4 W.D. =Inf.
FL-BC2514D-VG 25.1 -25.6 -25.1 0.5 51.4 54.8 -30.3 17.5 -30.8 22.7 -2.8 36.1 15.0 W.D. =Inf.
FL-BC2518-VG 25.0 -22.1 -25.0 -2.9 31.1 57.5 -15.6 13.9 -19.9 11.4 1.4 31.2 14.9 W.D. =Inf.
FL-BC5014A-VG 49.9 -47.3 -49.9 -2.6 57.4 65.5 1.7 35.7 -25.2 19.3 0.9 59.1 18.1 W.D. =Inf.

Line Scan Lens
FL-YFL3528 / FL-YKL3528 36.3 -61.8 -36.3 25.5 89.9 103.3 -72.3 13.0 -51.0 18.5 -0.5 34.3 33.2 M=-0.2*1

FL-YFL5028 / FL-YKL5028 52.0 -54.8 -52.0 2.8 71.1 103.3 -57.1 18.6 -54.5 19.8 0.2 41.9 37.0 M=-0.2*1

UV Lens
FL-BC2528-VGUV 25.0 -24.9 -25.0 -0.2 34.9 42.9 -25.9 8.9 -26.1 9.3 -4.1 87.7 12.8 266 nm
FL-BC7838-VGUV 77.5 -77.6 -77.5 0.1 96.8 126.8 -78.8 20.4 -78.8 20.7 -0.2 98.4 71.3 250 nm

A Object size (Vertical or Horizontal)
B Imager format size (Vertical or Horizontal)
M Magnification (B/A)
f Focal length

H1 Distance between 1st and 2nd principal point
H2 1st principal position

H 2nd principal position
d Distance between the front end of lens barrel and the focal point
I Distance between the 1st lens element and the focal point

f·M Length of the extension tube

O Object distance  
(Distance between the front end of lens barrel and the object)

*Note: The (+) sign denotes the Object  Imager direction.

First, calculate the magnification, M, by the following formula. 

 M = -B/A M = -4.8/20=-0.24×
(The horizontal screen dimension is automatically decided when the vertical dimension is decided. Therefore, the vertical 
screen dimension is used here). Obtain a rough idea of the focal length required for your application with the object 
distance and magnification between the object size and image size by using the following formula: 

 f = -M/O f = -((-0.24)×100)=24 mm

According to the calculation a 24 mm lens is required. Then, select one of the closest RICOH lenses to  
24 mm: FL-BC2514D-VG, FL-BC2518-VG, FL-CC2514-2M. Since the camera is 1.5 mega pixel, substitute the true 
focal length of FL-CC2514-2M into the following formula to calculate the overall distance L, by adding up the figures 
indicated in the attached table. 

 L = -f/M+f+f+ H-f·M 
 L = -(25.00/(-0.24))+25.00+25.00+(-10.51)-(25.00×(-0.24)) 
 L = 104.17+25.00+25.00-10.51+6.00=149.66

Finally, you can get an exact objective distance, O by the following formula 
( f·M is the length of the extension tube. ) 

 O = L-d + f ·M 
 O = 149.66-49.53+(25.00×(-0.24))=94.13

Therefore, when viewing an object measuring 20 mm per side on a 1/2" format camera, use the FL-CC2514-2M and 
extension tube of 6 mm in length with a WD of 94.13 (about 94 mm). Use a lens with a longer f (focal length) if you want a 
longer WD, or a lens with a shorter focal length if you want a shorter WD.

f/M

Object

A B

f f

d

O
H

H2
H1

I
L

---f •M

Sensor

lens

Reference Data

*1 These models adopt a floating mechanism and are not covered by the calculation above. Please contact us for details. Units : mm,* : %
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Format Size

2/3" format 1" format

6.6

9.6

1/3" format 1/2" format 1/1.8" format

4.8 5.4

8.8

7.2

12.8

4.8

6.4

3.66
8 9

11

16

Model name
1/3" format angle of view (° ) 1/2" format angle of view (° ) 1/1.8" format angle of view (° ) 2/3" format angle of view (° ) 1" format angle of view (° )

Diagonal Horizontal Vertical Diagonal Horizontal Vertical Diagonal Horizontal Vertical Diagonal Horizontal Vertical Diagonal Horizontal Vertical

9 Mega-Pixel Lens (Manual Iris Lens, compatible with 9 mega-pixel cameras)

1"  
format

FL-BC1220-9M 28.2 22.7 17.1 37.1 30.0 22.7 41.5 33.6 25.4 49.9 40.6 30.9 68.5 57.0 44.0

FL-BC1618-9M 21.3 17.1 12.8 28.1 22.7 17.1 31.5 25.4 19.2 38.1 30.8 23.3 53.2 43.8 33.5

FL-BC2518-9M 13.7 11.0   8.2   18.2 14.6 11.0 20.5 16.4 12.3 24.9 20.0 15.1 35.5 28.8 21.8

FL-BC3518-9M   9.8   7.8   5.9   13.0 10.4   7.8 14.6 11.7   8.8 17.9 14.3 10.8 25.7 20.7 15.6

FL-BC5024-9M   6.9   5.5   4.1     9.1   7.3   5.5 10.3   8.2   6.2 12.6 10.1   7.6 18.2 14.6 11.0

FL-BC7528-9M   4.6   3.7   2.7     6.1   4.9   3.7   6.9   5.5   4.1   8.4   6.7   5.0 12.2   9.8   7.3

5 Mega-Pixel Lens (Manual Iris Lens, compatible with 5 mega-pixel cameras)

2/3"  
format

FL-CC0814-5M 40.7 32.9 24.8   53.1 43.2 32.9 58.9 48.2 36.8 69.4 57.8 44.5 — — —

FL-CC1614-5M 21.3 17.1 12.9   28.1 22.7 17.1 31.5 25.4 19.2 37.9 30.8 23.4 — — —

FL-CC2514-5M 13.7 11.0   8.2   18.2 14.6 11.0 20.4 16.4 12.3 24.7 19.9 15.0 — — —

2 Mega-Pixel Lens (Manual Iris Lens, compatible with 2 mega-pixel cameras)

1/2"  
format

FL-HC0514-2M 62.3 51.4 39.5   76.7 65.5 51.4 — — — — — — — — —

FL-HC0614-2M 58.6 44.5 33.9   69.0 57.4 44.3 — — — — — — — — —

FL-HC1214-2M 27.2 21.9 16.5   35.7 28.9 21.9 — — — — — — — — —

2/3"  
format

FL-CC0614A-2M 52.1 42.6 32.5   66.2 55.1 42.6 72.4 60.8 47.4 83.0 71.2 56.5 — — —

FL-CC0814A-2M 40.2 32.6 24.7   52.0 42.7 32.6 57.3 47.4 36.4 66.7 56.3 43.9 — — —

FL-CC0814-2M 40.1 32.4 24.6   51.9 42.5 32.4 57.4 47.3 36.3 67.1 56.3 43.7 — — —

FL-CC1214A-2M 27.5 22.1 16.7   36.1 29.2 22.1 40.2 32.7 24.8 48.0 39.4 30.1 — — —

FL-CC1214-2M 28.2 22.7 17.1   37.0 30.0 22.7 41.2 33.5 25.4 49.2 40.4 30.8 — — —

FL-CC1614A-2M 21.2 17.1 12.8   28.0 22.6 17.1 31.3 25.3 19.2 37.7 30.7 23.3 — — —

FL-CC1614-2M 21.3 17.1 12.9   28.2 22.7 17.1 31.6 25.5 19.2 38.3 31.0 23.4 — — —

FL-CC2514A-2M 13.4 10.7   8.0   17.7 14.2 10.7 19.9 16.0 12.0 24.2 19.5 14.7 — — —

FL-CC2514-2M 13.7 11.0   8.2   18.2 14.6 11.0 20.4 16.4 12.3 24.9 20.0 15.1 — — —

FL-CC3516-2M 10.1   8.1   6.1   13.4 10.8   8.1 15.1 12.1   9.1 18.4 14.8 11.1 — — —

FL-CC5024A-2M   7.0   5.6   4.2     9.4   7.5   5.6 10.5   8.4   6.3 12.8 10.3   7.7 — — —

FL-CC5028-2M   6.9   5.5   4.1     9.1   7.3   5.5 10.3   8.2   6.2 12.5 10.0   7.5 — — —

FL-CC7528-2M   4.7   3.8   2.8     6.3   5.0   3.8   7.1   5.7   4.2   8.6   6.9   5.2 — — —

VGA Lens (Manual Iris Lens)

1/2"  
format

FL-HC0416X-VG 81.1 64.3 47.9 110.2 86.8 64.3 — — — — — — — — —

FL-HC0612A-VG 53.7 43.5 33.0   68.9 56.9 43.5 — — — — — — — — —

FL-HC1212B-VG 28.3 22.6 16.9   37.8 30.2 22.6 — — — — — — — — —

2/3"  
format

FL-CC0418DX-VG 67.4 54.6 41.3   87.8 71.6 54.6 97.2 79.8 61.1 114.8 95.4 73.7 — — —

FL-CC0815B-VG 39.6 31.9 24.0   51.9 42.1 31.9 57.6 47.0 35.7 67.9 56.5 43.3 — — —

FL-CC1614A-VG 21.1 16.9 12.7   28.0 22.5 16.9 31.4 25.2 19.0 38.2 30.7 23.2 — — —

1"  
format

FL-BC1214D-VG 26.8 21.5 16.2   35.3 28.5 21.5 39.5 31.9 24.2 47.5 38.6 29.4 65.5 54.3 41.9

FL-BC1218A-VG 27.3 22.0 16.5   36.1 29.1 22.0 40.4 32.6 24.7 48.7 39.6 30.0 67.6 55.9 42.9

FL-BC2514D-VG 13.7 11.0   8.2   18.3 14.6 11.0 20.6 16.4 12.3 25.1 20.1 15.1 36.4 29.2 21.9

FL-BC2518-VG 13.7 11.0   8.2   18.1 14.6 11.0 20.3 16.3 12.3 24.6 19.9 15.0 35.0 28.5 21.6

FL-BC5014A-VG   6.9   5.5   4.1     9.1   7.3   5.5 10.3   8.2   6.2 12.5 10.0   7.5 18.0 14.5 10.9

VGA Lens (Manual Zoom Lens)
1/2"  

format FL-HC6Z0810-VG 40.7-7.2 33.0-5.8 24.9-4.4 52.7-9.5 43.3-7.7 33.0-5.8 — — — — — — — — —

2/3"  
format

FL-CC6Z1218-VG/
FL-CC6Z1218A-VG 27.3-4.5 21.9-3.6 16.4-2.7 36.2-6.0 29.1-4.8 21.9-3.6 39.6-6.8 31.9-5.5 24.0-4.1 49.1-8.2 39.7-6.6 30.0-5.0 — — —

UV Lens

1"  
format

FL-BC2528-VGUV 13.9 11.1   8.3   18.9 14.8 11.1 20.8 16.6 12.5 25.5 20.4 15.3 36.8 29.3 21.9

FL-BC7838-VGUV   4.4   3.5   2.7     5.9   4.7   3.5   6.6   5.3   4.0   8.1   6.5   4.9 11.8   9.4   7.1

Reference Data
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Focal Length

Rays from infinitely distant objects are condensed internally in the lens at a 
common point on the optical axis. The point at which the image sensor of the FA 
camera is positioned is called the focal point. By virtue of design, lenses have 2 
principal points, 1st principle point and a 2nd principle point. The distance 
between the 2nd principle point and the focal point (image sensor) determines 
to focal length of the lens.

2nd principal point

1st principal point
Focal length

Focal point/Image sensorf

Angle of View

The angle formed by the two lines from the 2nd principle point and the edges 
of the sensor is called the angle of view. Therefore, the focal length of the 
lens is fixed regardless of the image format size of the FA camera. 
Conversely, the angle of view varies in accordance with the image size. The 
focal lengths in the catalogue are nominal and the angles of view calculated 
by the formula referring to the focal lengths are approximate.

2nd principal point

Image sensor

Focal length

f

θ B

θ=2×tan -1
B
2f

F Number

The F number is the index for the amount of light that passes through a lens. The 
smaller the number, the greater the amount of light. The F number is a ratio 
between the focal length and the effective aperture as follows. 

f
D

=
=

Focal length
  effective diameter
 (Diameter of entrance pupil)

F number = 
D
f

Close-up Application

There are two methods for imaging closer than the minimum object distance of a lens.

Figure 1

Infinite rays Image sensor

Focal length of
close-up lens 

Finite rays

Image from
finite rays

The lens will be
extended this much

χ

Figure 2

1) Extension Tube (Macro Ring) See Figure 1

When the rays originate from a finite object distance, the rays are condensed at a point 
further than the focal point, while the rays from infinite distance are condensed at the actual 
focal point. The focus adjustment moves the lens barrel toward the object to shift the 
focusing point at the image sensor. However, the amount of focusing adjustment is 
mechanically limited as set by the minimum object distance. Extension Tube (Macro Ring) 
is inserted in between the lens and the camera to shift.
Note  Do not use a extension tube with a zoom lens. 

2) Close-Up Lens See Figure 2

The close-up lens has a positive meniscus lens as a supplementary lens. Generally, 
3 types of close-up lenses are available, close-up lens No. 1, 2 and 3 have focal lengths of 
1,000 mm (1000 mm/1), 500 mm (1,000 mm/2), and 333 mm (1,000 mm/3), respectively. 
The exposure distance when the distance scale of the lens is infinity (distance from the 
subject to the close-up lens) is the same as the focal length of the close-up lens. Focusing 
(extending) on the lens side enables focusing to a closer distance than the minimum object 
distance of the lens.

Depth of Field

When an object is focused, it is typically observed that the area in front and behind the object is also in focus. The range in focus is called depth 
of field. When the background is extended to infinity, the object distance (focusing distance) is called the hyper focal distance. Depth of field is 
calculated by the following formula.

F  = F No.
f  = focal length
L  = object distance (distance from the subject to the primary principle point)
T1 = near limit
T2 = far limit
C = circle of least confusion
  1" format = 0.030 mm, 2/3" format = 0.020 mm, 1/1.8" format = 0.017 mm,  
  1/2" format = 0.015 mm, 1/3" format = 0.011 mm
  Note  The values given are reference values given a resolution that is about the same as VGA.

M0 = pupil magnification
M  = magnification
Fe = effective F number
Depth of field increases when: *Focal length is shorter *F-number is larger *Object distance is longer 

T1 =
H + L − 2f
(H × L−f 2)

T2 =
(H − L)

(L(H−2f)+f 2)

Fe =
M0

M
(1−      )  F

H =
C × Fe

f 2

 f

M0 Entrance Pupil Diameter
Exit Pupil Diameter

=

Infinite rays Image sensor

Focal length of
close-up lens 

Finite rays

Image from
finite rays

The lens will be
extended this much

χ

Reference Data
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FA Lens

Line Scan Lens

Model name Focal length 
(mm) Iris range Mount Optical 

magnification
Field of view (mm) Filter size

(mm)
Dimensions
(D×L) mm

Weight
(g) Remarks Page

4,096×7 µm 7,450×4.7 µm 4,096×10 µm

FL-YFL3528 /  
FL-YKL3528 35.0 2.8-22 F

K -0.5
(57 Optical

magnification: 
0.5×)

(70 Optical
magnification: 

0.5×)

(81 Optical
magnification: 

0.5×)
62 P=0.75 Ø72×56.8

Ø72×57.8 380 Focus: Lock Screw  
Iris: Click stop. Not for photographic cameras P11

FL-YFL5028 / 
FL-YKL5028 50.0 2.8-22 F

K -0.5
(57 Optical

magnification: 
0.5×)

(70 Optical
magnification: 

0.5×)

(81 Optical
magnification: 

0.5×)
62 P=0.75 Ø72×56.8

Ø72×57.8 370 Focus: Lock Screw  
Iris: Click stop. Not for photographic cameras P11

VGA Lens (Manual Iris Lens)

Model name Focal length 
(mm) Iris range Mount Horizontal angle of view (° ) Filter size

(mm)
Dimensions
(D×L) mm

Weight
(g) Remarks Page1/3" format 1/2" format 1/1.8" format 2/3" format 1" format

•1/2" format

FL-HC0416X-VG 4.2 1.6-C C 64.0 86.4 — — — — Ø42×43.5 120 Iris lock screws, Fixed focus P9

FL-HC0612A-VG 6.0 1.2-C C 43.4 56.8 — — — 40.5 P=0.5 Ø42×46 125 Focus & Iris lock screws P9

FL-HC1212B-VG 12.0 1.2-22 C 22.6 30.2 — — — 27 P=0.5 Ø30×35.5 67 Focus & Iris lock screws P9

•2/3" format

FL-CC0418DX-VG 4.8 1.8-C C 54.6 71.6 79.8 95.4 — — Ø40.5×35.5 105 Iris lock screws, Fixed focus P9

FL-CC0815B-VG 8.5 1.5-C C 31.9 42.1 47.0 56.5 — 40.5 P=0.5 Ø42×40 120 Focus & Iris lock screws P9

FL-CC1614A-VG 16.0 1.4-22 C 16.9 22.5 25.2 30.7 — 27 P=0.5 Ø30×33 58 Focus & Iris lock screws P9

•1" format

FL-BC1214D-VG 12.5 1.4-C C 21.5 28.5 31.9 38.6 53.9 40.5 P=0.5 Ø42×50 135 Focus & Iris lock screws P10

FL-BC1218A-VG 12.5 1.8-C C 22.0 29.1 32.6 39.5 55.4 40.5 P=0.5 Ø42×40 95 Focus & Iris lock screws P10

FL-BC2514D-VG 25.0 1.4-22 C 11.0 14.6 16.4 20.1 28.9 27 P=0.5 Ø30×37.3 76 Focus & Iris lock screws P10

FL-BC2518-VG 25.0 1.8-C C 10.9 14.5 16.3 19.9 28.2 40.5 P=0.5 Ø42×40 87 Focus & Iris lock screws P10

FL-BC5014A-VG 50.0 1.4-C C   5.5   7.3   8.2 10.0 14.4 46 P=0.75 Ø48×48 180 Focus & Iris lock screws P10

VGA Lens (Manual Zoom Lens)

Model name Focal length 
(mm) Iris range Mount Horizontal angle of view (° ) Filter size

(mm)
Dimensions
(D×L) mm

Weight
(g) Remarks Page1/3" format 1/2" format 1/1.8" format 2/3" format 1" format

•1/2" format

FL-HC6Z0810-VG 8.0-48 1.0-22 C 33.0-5.8 43.3-7.7 — — — 55 P=0.75 Ø57×95 430 Manual Iris, Lock screws P10

•2/3" format

FL-CC6Z1218-VG 12.5-75 1.8-22 C 21.9-3.6 29.1-4.8 31.9-5.5 39.7-6.6 — 49 P=0.75 Ø51×90 320 Manual Iris P10

FL-CC6Z1218A-VG 12.5-75 1.8-22 C 21.9-3.6 29.1-4.8 31.9-5.5 39.7-6.6 — 49 P=0.75 Ø51×90 320 Manual Iris, Locking Screws
(zoom and focus only) P10

5 Mega-Pixel Lens (Manual Iris Lens, compatible with 5 mega-pixel cameras)

Model name Focal length 
(mm) Iris range Mount Horizontal angle of view (° ) Filter size

(mm)
Dimensions
(D×L) mm

Weight
(g) Remarks Page1/3" format 1/2" format 1/1.8" format 2/3" format 1" format

•2/3" format

FL-CC0814-5M   8.0 1.4-16 C 32.9 43.2 48.2 57.8 — 58 P=0.75 Ø60.8×64 260 Focus & Iris lock screws P5

FL-CC1614-5M 16.0 1.4-16 C 17.1 22.7 25.4 30.8 — 40.5 P=0.5 Ø43×47 140 Focus & Iris lock screws P5

FL-CC2514-5M 25.0 1.4-16 C 11.0 14.6 16.4 19.9 — 40.5 P=0.5 Ø43×44 130 Focus & Iris lock screws P5

2 Mega-Pixel Lens (Manual Iris Lens, compatible with 2 mega-pixel cameras)

Model name Focal length 
(mm) Iris range Mount Horizontal angle of view (° ) Filter size

(mm)
Dimensions
(D×L) mm

Weight
(g) Remarks Page1/3" format 1/2" format 1/1.8" format 2/3" format 1" format

•1/2" format

FL-HC0514-2M   5.0 1.4-16 C 51.4 65.5 — — — 43 P=0.75 Ø44.5×45.5 102 Focus & Iris lock screws P6

FL-HC0614-2M   6.0 1.4-16 C 44.5 57.4 — — — — Ø32×37.5 58 Focus & Iris lock screws P6

FL-HC1214-2M 12.0 1.4-16 C 21.9 28.9 — — — 27 P=0.5 Ø29.5×28.5 55 Focus & Iris lock screws P6

•2/3" format

FL-CC0614A-2M   6.0 1.4-16 C 42.6 55.1 60.8 71.2 — — Ø48×59.9 149 Focus & Iris lock screws P6

FL-CC0814A-2M   8.0 1.4-16 C 32.6 42.7 47.4 56.3 — 40.5 P=0.5 Ø42×36.7 76 Focus & Iris lock screws P7

FL-CC0814-2M   8.0 1.4-16 C 32.4 42.5 47.3 56.3 — 30.5 P=0.5 Ø33.5×28.2 63 Focus & Iris lock screws P7

FL-CC1214A-2M 12.0 1.4-16 C 22.1 29.2 32.7 39.4 — — Ø29.5×45.7 72 Focus & Iris lock screws P7

FL-CC1214-2M 12.0 1.4-16 C 22.7 30.0 33.5 40.4 — 43 P=0.75 Ø33.5×28.2 62 Focus & Iris lock screws P7

FL-CC1614A-2M 16.0 1.4-16 C 17.1 22.6 25.3 30.7 — 27 P=0.5 Ø29.5×32.2 54 Focus & Iris lock screws P7

FL-CC1614-2M 16.0 1.4-16 C 17.1 22.7 25.5 31.0 — 27 P=0.5 Ø29.5×33.2 63 Focus & Iris lock screws P7

FL-CC2514A-2M 25.0 1.4-16 C 10.7 14.2 16.0 19.5 — 30.5 P=0.5 Ø32×38 63 Focus & Iris lock screws P8

FL-CC2514-2M 25.0 1.4-16 C 11.0 14.6 16.4 20.0 — 27 P=0.5 Ø29.5×32 55 Focus & Iris lock screws P8

FL-CC3516-2M 35.0 1.6-16 C   8.1 10.8 12.1 14.8 — 27 P=0.5 Ø29.5×35.4 64 Focus & Iris lock screws P8

FL-CC5024A-2M 50.0 2.4-22 C   5.6   7.5   8.4 10.3 — 30.5 P=0.5 Ø32×46.5 66 Focus & Iris lock screws P8

FL-CC5028-2M 50.0 2.8-22 C   5.5   7.3   8.2 10.0 — 27 P=0.5 Ø29.5×34 55 Focus & Iris lock screws P8

FL-CC7528-2M 75.0 2.8-32 C   3.8   5.0   5.7   6.9 — 30.5 P=0.5 Ø34×59.6 125 Focus & Iris lock screws P8

UV Lens

Model name Focal length 
(mm) Iris range Mount Horizontal angle of view (° ) Filter size

(mm)
Dimensions
(D×L) mm

Weight
(g) Remarks Page1/3" format 1/2" format 1/1.8" format 2/3" format 1" format

•1" format

FL-BC2528-VGUV 25.0 2.8-16 C 11.1 14.8 16.6 20.4 29.7 25.5 P=0.5 Ø30×25.4 33 Optimum wavelength 365 nm P12

FL-BC7838-VGUV 78.0 3.8-16 C   3.5   4.7   5.3   6.5   9.5 49 P=0.75 Ø62.5×109.3 446 Optimum wavelength 365 nm P12

9 Mega-Pixel Lens (Manual Iris Lens, compatible with 9 mega-pixel cameras)

Model name Focal length 
(mm) Iris range Mount Horizontal angle of view (° ) Filter size

(mm)
Dimensions
(D×L) mm

Weight
(g) Remarks Page1/3" format 1/2" format 1/1.8" format 2/3" format 1" format

•1" format

FL-BC1220-9M 12.0 2.0-16 C 22.7° 30.0° 33.6° 40.6° 57.0° 40.5 P=0.5 Ø42x60.5 156 Focus & Iris lock screws P3

FL-BC1618-9M 16.0 1.8-16 C 17.1° 22.7° 25.4° 30.8° 43.8° 40.5 P=0.5 Ø42x64 153 Focus & Iris lock screws P3

FL-BC2518-9M 25.0 1.8-16 C 11.0° 14.6° 16.4° 20.0° 28.8° 40.5 P=0.5 Ø42×57.5 149 Focus & Iris lock screws P4

FL-BC3518-9M 35.0 1.8-22 C 7.8° 10.4° 11.7° 14.3° 20.7° 40.5 P=0.5 Ø42×60.5 150 Focus & Iris lock screws P4

FL-BC5024-9M 50.0 2.4-22 C 5.5° 7.3° 8.2° 10.1° 14.6° 40.5 P=0.5 Ø42×69 166 Focus & Iris lock screws P4

FL-BC7528-9M 75.0 2.8-32 C 3.7° 4.9° 5.5° 6.7° 9.8° 40.5 P=0.5 Ø42×81 189 Focus & Iris lock screws P4

Products Line Up
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•The information contained herein is subject to change without notice. •The actual color of the product may vary from the pictures. •Adobe PDF is a trademark or registered trademark of Adobe Systems Incorporated in the United States 
and/or other countries. •Company names and product names in this catalog are trademarks or registered trademarks of their respective owners. •For details and constraint conditions, see your dealer.

http://industry.ricoh.com/en/fa_camera_lens/
The following information is available.

 Brochure PDF (FA Lens) 
 Specifications and 3D Externals
 Contact Info for Inquiries

For safe product use •Carefully read the user guide and use the product correctly. •Use the correct power supply and voltage as indicated. •Do not install or use the products in locations 
with excessive water, humidity, steam, dust, smoke, etc. •Use a ground connection. In the event of a malfunction or short circuit, there is a danger of electric shock. 
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This catalog was printed with the RICOH Pro C Series.

For inquiries concerning the products in this catalog, please contact us as shown below.

For orders and inquiries:
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