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DISCLAIMER

The names, models, and detailed specifications of the equipment listed in this specification are
subject to change.

This product acquires color information based on the surface properties of the subject or object to
be inspected.

Even defects of the same size may or may not be distinguished depending on the state of light
scattering in the defect area. In addition, if the surface is rough or has low reflection, color
separation will be insufficient.

Since these are caused by the defect identification principle of this product, the results of the
identification by this device are not covered by the warranty.

In particular, before using the product in automatic inspection equipment, etc., please conduct
sufficient tests.

Cameras, lenses, and LED light sources incorporated in this product are subject to the warranty of
the respective devices.

We shall be exempted from taking responsibility and held harmless for damage or losses incurred
by the user in the following cases.

In the case of indirect, additional, consequential damages (loss of business interests, suspension
of business activities) are incurred as result of malfunction or non-function of the equipment, we
shall be exempted from responsibility for such damages.

In the case damage or losses are caused by malfunction or other problems resulting from use of
equipment or software that is not specified.

Natural disasters, such as an earthquake and thunder, fire, or any other act of God; acts by third
parties; misuse by the user, whether intentional or accidental; use under extreme operating
conditions.

In the case damage or losses are caused by failure to observe the information contained in the
instructions in this instruction manual and specifications.

In the case damage or losses are caused by use contrary to the instructions in this instruction
manual and specifications.

In the case damage or losses are caused by repair or modification conducted by the customer or
any unauthorized third party (such as an unauthorized service representative).

In the case damage or losses are caused by cable installation errors to the camera or lighting
equipment.

The item that is not described in specifications of this product is off the subject of the guarantee.

Expenses we bear on this product shall be limited to the individual price of the product.
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2. RESTRICTION FOR USE

1. Should the equipment be used in the following conditions or environments, consider safety measures,
and inform us of such usage:

(1) Use of the equipment in the conditions or environment contrary to those specified or use outdoors.
(2) Use of the equipment in applications expected to cause potential hazard to people or property, which
require special safety measures to be adopted.

2. This product can be used under diverse operating conditions. Determination of applicability of
equipment or devices concerned shall be determined after analysis or testing as necessary by the
designer of such equipment or devices, or personnel related to the specifications. Such designer or

personnel shall assure the performance and safety of the equipment or devices.

3.This product is not designed or manufactured to be used for control of equipment directly concerned
with human life (*1) or equipment relating to maintenance of public services/functions involving factors

of safety (*2). Therefore, the product shall not be used for such applications.

(*1) Equipment directly concerned with human life refers to:
- Medical equipment such as life-support systems, equipment for operating theaters.
- Exhaust control equipment for exhaust gases such as toxic fumes or smoke.
- Equipment mandatory to be installed by various laws and regulations such as the Fire Act or
Building Standard Law
- Equipment related to the above
(*2) Equipment relating to maintenance of public services/functions involving factors of safety refers
to:
- Traffic control systems for air transportation, railways, roads, or marine transportation
- Equipment for nuclear power generation

- Equipment related to the above
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USAGE PRECAUTIONS

Handle with Care
Do not drop the product or subject it to strong shocks or vibrations. Doing so may cause malfunction.
Also, do not handle the connection cable roughly. There is a possibility of cable breakage.
Ambient Temperature and Humidity
Do not use in locations where ambient temperature and humidity exceed specifications.
This will not only degrade the image quality but also adversely affect the internal components.
Please take special care when using the camera in direct sunlight.
Installation of Equipment
When installing this product on a stand, etc., please take sufficient care to ensure that it does not
wobble or fall.
Strong Light
Pointing the lens directly at the sun or intense light may cause thermal damage to the “Multi-
wavelength Coaxial Aperture Filter (Color Filter)” in the optical system and the “Image Sensor” of
the camera.
Moiré
When fine stripe patterns are imaged, stripe patterns (moiré) that are not actually there may appear
as interference fringes, but this is not a malfunction.
Image Noise
When wiring camera cables, if they are located near strong magnetic or radio wave emitting objects,
screen noise may be generated. In this case, change the location or wiring.
When Not in Use
When not in use for an extended period of time, turn off the power supply for safety reasons.
Care
Turn off the power and wipe with a dry cloth.
If the surface is heavily soiled, soak a soft cloth with diluted neutral detergent and wipe it lightly,
then wipe it with clean water.
Do not use alcohol, benzene, thinner, etc. Paint or markings may peel off or change in quality.
If dust, dirt, or scratches appear on the imaging surface, please consult your dealer.
Maintenance of Color Filters
Since color characteristics change due to time-related deterioration, periodic color characteristic

checks and replacements are recommended.

10. Maintenance of Lighting Equipment

Since the light intensity decreases due to time-related deterioration of the LEDs, periodic checks

of the light intensity are recommended.
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11. Disposal
When disposing of the product, it may be necessary to disassemble it into separate parts, in

accordance with the laws and regulations of your country and/or municipality concerning

environmental contamination.

“This symbol is applicable for EU member states only”
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4. Qverview

The “Surface Flaw Detection Scope™” is an appearance inspection equipment that uses the
“OneShotBRDF®” technology to clearly detect defects on an inspection object in color by using a

special optical system with the “Multi-wavelength Coaxial Aperture Filter (Color Filter).”

5. Features

1. Visualization of Difficult-to-observe Microscopic Scratches on Glossy and Flat Surfaces
The “Surface Flaw Detection Scope” can detect minute scratches on glossy flat surfaces such as
mirrored surfaces, which have been difficult to detect.

2. High-speed Inspection with Scattered Light Discrimination by Multi-wavelength Coaxial Aperture
This equipment optically resolves the scattered light generated in the defect area as color
information, so that a clear image can be produced instantly without the use of image processing
on aPC.

3. Color Identification of Scratches that are Difficult to Identify by Image
By acquiring scattered light as color information, even minute defects can be identified.

Also, Surface properties such as roughness can be identified by color.

4. High Resolution USB3 Camera Installed
The camera uses the USB3.0 interface, a standard specification for machine vision, and can be
easily connected to a PC for image display and processing.

5. Viewer for “Surface Flaw Detection Scope”

By using the dedicated viewer “SFDViewer” for this equipment, camera parameters necessary for

inspection can be easily set, and images can be displayed and recorded.

6. Configuration

6.1 Camera Part (Pre-assembled in Equipment Housing)

(1) COlOr CAMEIA «+++rrrrreesssrrrrteeaiiite ettt 1
(2) Focus Adjustment MEChANISM  «+««xveeeersrrrrreenniiiiiiiniiiiien, 1
(3)  COlOF FIEI +rreeesrrrrreeeiiiii it 1
(4) CAMETA LENS  ++++rrrrreessrrrrteasiiitite et 1

6.2 Lighting Part (Pre-assembled in Equipment Housing)
(1) Coaxial Drop Optics ....................................................... 1
(2) nght SOUICE +rvrrrrrrrrrtartasta s sia et istasta e sasetataraataraaenenes 1

6.3 Accessories
(1) Color Filter (LOW Sensitivity Fiiter) ...................................... 1

(2) INStruction ManuUal  «corrrrrrrrrrmr i i e 1
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7. Recommended Optional Accessories

(1) Lighting Control Unit
(2) Lighting Extension Cable

(3) Camera Stand (with Tilting Stage)

(4) Flat Mirror
(5) Calibration Chart

8. Equipment Specifications

” W

The detailed specifications of the “Camera,” “Camera Lens,” and “Lighting Control Unit” that make up

this equipment are based on the specifications of the respective equipment.

8.1 Camera Part
(1) Color Camera
(i) Model:
(ii) Interface:
(iii) Video Format:
(iv) Electronic Shutter Method:
(v) Frame Rate:
(vi) Image Size:
(vii) Pixel Size:
(viii) Resolution:
(ix) Scanning Area:
(x) Power Supply:
(xi) Power Consumption:

(xii) Camera Cable:

(2) Focus Adjustment Mechanism
(i) Adjustable Mechanism:
(i) Optical magnification:
(3) Color Filters
() Filter Color Pattern:
(i) Standard Filter:

(i) Low Sensitivity Filter:

BU2409MCF

USB3.0 (only Super Speed supported)
Color (Bayer 8 bit)

Global Shutter

15 fps

1.2 Type (diagonal 19.27 mm)

2.74 ym x 2.74 ym

5328x4608 (24 MP)

14.60 mm (H) x 12.63 mm (V)

DC+5 V+5% (powered from USB Connector)
3.3 W max.

USB3 Cable

(3 m, including wiring Inside the Enclosure, straight out)

Rack and Pinion Type Stages (Coarse/Fine)
0.33~0.5 X

Red and Blue Type
#1.5 (factory-installed)

#3.0 (accessory, user-replaceable)

(iv) Recommended Replacement time:

Since color characteristics change due to time-related deterioration, periodic color

characteristic checks and replacements are recommended.

Reference replacement time:

approx. 11,000 hours
= approx. 4 years (8 hours per day x 365 days)
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(4) Camera Lens

(i) Model: AF-S NIKKOR 105mm f/1.4E ED (Made by Nikon Corp.)
(i) Focal Length, F/#: 105 mm, F1.4 (fixed)
(i) Focusing: manual adjustment by moving the camera

(5) Screw Specifications for Stand Fixing Part
(i) Fixed Part Standards: VESA 75 Mount (FDMI MIS-D 75mm)
(75x75 mm, M4)

(6) Optical Magnification and Field of View in H-direction, Working Distance (reference values)

Optical Magnification (X) 0.33 0.4 0.5
FoV (mm)
_ o 44.2 36.5 29.2
(in H-direction)
WD (mm)
251 195 143
(from Enclosure Front End)

8.2 Lighting Part
(1) Coaxial Drop Optics
(i) Effective Lighting Diameter: approx. 45 mm Dia.
(2) Lighting Part

() Model: HLV3-22SW-4C (Made by CCS Inc.)
(i) Maximum Input Current: 1.00 A
(iii) Lighting Cable Length: 0.3m
(including wiring inside the Enclosure, straight out)
(iv) Power Supply Connector: SMR-03V-B
(v) Power Consumption: 3.5 W max.

(vi) Low luminous flux characteristics:
Depends on usage conditions (lower luminance gives longer life)

Periodic light intensity checks recommended.

8.3 Structure
(i) Dimensions: refer to Outline Drawing

(i) Mass: approx. 4.2 kg (Body only)

8.4 Environmental Conditions for Use

(i) Installation Conditions: indoor, fixed

(i) Operating Temperature: 0 - 40 degrees Celsius

(iii) Operating Humidity: 10 - 90 % (Noncondensing)

(iv) Storage Temperature: -20 - +60 degrees Celsius

(v) Storage Humidity: 90 % or less (Noncondensing)

(vi) EMC Requirements: EMC Directive: 2014/30/EU Compliant
8
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(vii) EMI (Electromagnetic Interference):

EN IEC 61000-6-4: 2019

FCC Part 15 Subpart B Class A
(viii) EMS (Electromagnetic Sensitivity):

EN IEC 61000-6-2: 2019

@ Compliance Information
- The identification of the product, model number: SFD240305A.
- This device complies with Part 15 of the FCC Rules.
Operation is subject to the following two conditions:
(1) This device may not cause harmful interference, and (2) this device must accept any
interference received, including interference that may cause undesired operation.
- Company Name: Toshiba Teli Corporation
- Address: 4-7-1, Asahigaoka, Hino-shi, Tokyo 191-0065. Japan
- Telephone number: +81-42-589-8771
- URL: https://www.toshiba-teli.co.jp/en

@ Changes or Modifications
Changes or modifications not expressly approved by the party responsible for compliance

could void the user’s authority to operate the equipment.

@ Class A Statement
Statement for Class A equipment:
NOTE: This equipment has been tested and found to comply with the limits for a Class A
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercial environment. This equipment generates, uses, and can radiate radio frequency
energy and, if not installed and used in accordance with the instruction manual, may cause
harmful interference to radio communications. Operation of this equipment in a residential
area is likely to cause harmful interference in which case the user will be required to correct

the interference at his own expense.

Notes on Conformity of the EMC:

The adaptability of the safety standard of this camera is assured in the condition of combination with the
following parts:

- Lighting Extension Cable FCB-3 (CCSInc.)

- Lighting Control Unit PJ2-1505-2CA-PE (CCSInc.)

Please confirm the EMC adaptability when it combines with parts other than them.
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8.5 Recommended Optional Accessories

For more information on recommended optional accessories, please contact our sales

representatives.

(1) Lighting Control Unit

(A) 2 Channels Type

(i) Model:

(i) Lighting Method:
(iif) Drive Method:

(iv) Input Voltage:

(v) Power Consumption:

(vi) Number of Channels:

(B) 4 Channels Type

(i) Model:

(i) Lighting Method:
(iii) Drive Method:

(iv) Input Voltage:

(v) Power Consumption:

(vi) Number of Channels:

(2) Lighting Extension Cable
(i) Model:
(i) Cable Length:

(3) Camera Stand (with Tilting Stage)
(i) Stand Part Model:
(i) Tilting Stage Model:

(4) Flat Mirror
(i) Model:

(i) Dimensions:

(5) Calibration Chart
() Model:

(i) Dimensions:

Copyright © 2024 Toshiba Teli Corporation. All rights reserved.

PJ2-1505-2CA-PE (made by CCS Inc.)

Continuous Lighting

Constant-current System
AC100 - 240 V, 50/60 Hz

38 VA max.

2 channels

PJ2-3005-4CA-PE (made by CCS Inc.)

Continuous Lighting

Constant-current System
AC100 - 240 V, 50/60 Hz

68 VA max.

4 channels

FCB-3 (made by CCS Inc.)

3 m (other lengths on request)

HC-500 (made by SFC)

TD-902 (made by Chuo Precision Industrial Co., Ltd.)

(Bracket for Tilting Stage included.)

Aluminum-coated Mirror

t=3 mm, 50x75 mm

ST1-50T (made by Shibuya Optical Co., Ltd.)

t=1 mm, 55x55 mm

10
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8.6 Maintenance Parts
(1) Color Filter (with Holder)
(i) Standard Filter: Model: #1.5
(i) Low Sensitivity Filters.: Model: #3.0

8.7 Image Display and Image Capture to PC
By using the SFDViewer, a dedicated viewer for surface flaw detection scopes, the camera
parameters required for inspection can be easily set, and images can be displayed and recorded.
To take pictures with this product, a USB3 interface PC with our industrial camera software
“TeliCamSDK” installed is required.
The TeliCamSDK consists of a “Camera Image Viewer” that displays images, a “Device Driver”, a

“Camera Access Library” and “Sample Code.”
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9. WARRANTY RULES AND REPAIR

9.1 Warranty Term

Warranty term is 12 months after your purchase.

We may assume the date of the purchase from our shipping date when the date is unidentified.

9.2 Limited Warranty

Free warranty is not applicable for the troubles, damages or losses caused by the cases of the

followings, even if it is during the warranty term.

)
)

3

4

®)

(6)
()
®
©)

(10)
(11)

(12)
(13)

Handling against the instructions and conditions described in the instruction manual.
Remodeling, adjustment, and the part exchange. (Including the opening of the enclosure box
and the alteration)

Forgery product, products which does not have proper serial number, products of which
serial number is forged, damaged, or deleted.

Damages caused during the transportation or deficiency of the handling such as drop or fall
of the products after the products having been transferred to customers, leaving the products
to corrosive environment such as sunlight, fire, sand, soil, heat, moisture, or an inappropriate
storing method.

A fire, an earthquake, a flood, a lightning, or other natural disasters, pollution and a short
circuit, abnormal voltage, excessive physical pressure, theft, other accident

When connected to the power supply which is not suitable.

Failure to properly install the equipment to withstand external vibrations and shocks.

When accessories included in the product configuration are not used.

Failure or damage of the lighting source (LED) due to the use of a lighting power supply
other than the recommended optional product.

Image quality changes due to “aging” of color filter characteristics and LED illumination light
intensity.

Natural exhaust, wear, or degradation of a component parts.

Other cases falling under “1. Restrictions for Use” and “2. Disclaimer.”

All defects that happened after the expiration for a warranty term.

9.3 Repair Regulations

)

)

i)

Repair Methods
In principle, maintenance and services such as repair will be handled by returning the

product to our factory for repair, but this will be discussed and arranged depending on the

situation.

Repair coverage period

Free of charge repair:

Depends on the warranty period indicated in the above warranty.
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(i) Charged repair:
After the free-of-charge repair period for cameras and purchased products has passed, and

for other components, only repairable items will be accepted for a fee.

9.4 Repair Contact

For repair, please contact our sales department.
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10. Industrial Property Right

1. “OneShotBRDF” is a trademark or registered trademark of Toshiba Information Systems (Japan)
Corporation.

“Surface Flaw Detection Scope” is trademark of Toshiba Teli Corporation.

3. Toshiba Corporation, Toshiba Digital Solutions Corporation, and Toshiba Information Systems
(Japan) Corporation own patents and other intellectual property rights in Japan and abroad for the
“OneShotBRDF” technology, which is legally protected.

4. Toshiba Corporation, Toshiba Digital Solutions Corporation, and Toshiba Information Systems
(Japan) Corporation own patents and other intellectual property rights in Japan and abroad for the
“OneShotBRDF” technology, which is legally protected.

5. Company name, product name or logo might be trademark or registered trademark of each

company or organization.
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11. Outline Drawing
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Example of Configuration in Use

Camera Stand

/ (nOt inClUded)
USB3 Camera Cable

°
N

N

N

N

N

N

S

S

S

3

Lighting Cable

Lighting /

Extension Cable

PC (not included)

(not included)

Lighting Control Unit

Al

(not included)

@&

] AC Input
. A

Tilting Stage

(not included)
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