VE Series Smart Camera

Datasheet

BANNER |

more sensors, more solutions

Self-contained Smart Camera with User-Friendly Vision Manager Software

A WARNING: Not To Be Used for Personnel Protection

Never use this device as a sensing device for personnel protection. Doing so could lead to serious injury or
death. This device does not include the self-checking redundant circuitry necessary to allow its use in
personnel safety applications. A sensor failure or malfunction can cause either an energized or de-energized

sensor output condition.

A CAUTION: Electrostatic Discharge

Avoid the damage that electrostatic discharge (ESD) can cause to the Sensor.

Always use a proven method for preventing electrostatic discharge when installing a lens or attaching a cable.

A CAUTION: Hot Surface

Use caution when handling the camera. The surface of the camera may be hot during operation and

immediately after use.

Models
Model Resolution
VE200G1A WVGA, 752 x 480 pixels grayscale
VE201G1A 1.3 MP, 1280 x 1024 pixels grayscale
VE202G1A 2 MP, 1600 x 1200 pixels grayscale
VE205G1A 5 MP, 2592 x 2048 pixels grayscale
Specifications
Power Memory
12V dc to 30 V dc (24 V dc + 10% if a Banner light source is powered by Device Settings and Inspection Storage Memory: 500 MB
the sensor) Number of inspection files: 999

Current: 400 mA maximum (exclusive of load and lights)
Use only with a suitable Class 2 power supply, or current limiting power
supply rated 12V dcto 30V dc, 1 A

Supply Protection Circuitry
Protected against reverse polarity and transient overvoltages

Discrete I/0O
1 Trigger IN
5 Programmable 1/0

Output Configuration
Optically isolated

Output Rating
Output Resistance: <2 Q
Strobe Output Resistance: < 13 Q
Programmable Output: 100 mA
External Strobe Output: 100 mA
Off-State Leakage Current: < 100 uA

External Light Maximum Current Draw
350 mA

Exposure Time
0.01 ms to 500 ms

Acquisition
256 grayscale levels

Model Frames Per Second? Image Size

VE200G1A 60 fps, maximum 752 x 480 px

VE201G1A 60 fps, maximum 1280 x 1024 px
VE202G*A 50 fps, maximum 1600 x 1200 px
VE205G1A 22 fps, maximum 2592 x 2048 px

Torque—Tapped Holes for Mounting Screws
8 Ibf-in (0.9 N-m) maximum torque

Construction
Housing: Aluminum
Display Label: Polyester

Connections
Ethernet: M12, 8-pin or 4-pin D-code Euro-style female
Light Connector: M8, 3-pin Pico-style female
Power, Discrete 1/0: M12, 12-pin Euro-style male

1 Model VE202G2A, 2 MP, 1600 x 1200 grayscale with 4-pin D-code M12 Ethernet connection is also available.

This value can vary based on inspection settings.
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Imager
VE200G1A: 6.9 mm x 5.5 mm, 8.7 mm diagonal (1/1.8-inch CMOS)
VE201G1A: 6.9 mm x 5.5 mm, 8.7 mm diagonal (1/1.8-inch CMOS)
VE202G*A: 7.2 mm x 5.4 mm, 9.0 mm diagonal (1/1.8-inch CMOS)
VE205G1A: 12.4 mm x 9.8 mm, 15.9 mm diagonal (1-inch CMOS)
Lens
C-mount
Pixel Size
VE200G1A: 5.3 um
VE201G1A: 5.3 um
VE202G*A: 4.5 ym
VE205G1A: 4.8 um
Communication
10/100/10008 Mbps Ethernet
CommunicatioTrJ Protocols
Ethernet/IP™, Modbus/TCP, PCCC, PROFINET®, TCP/IP, FTP, and RS-232

PC Requirements

Operating System
Microsoft® Windows® operating system version 7, 8, or 104
System Type
32-bit, 64-bit
Hard Drive Space
80 MB (plus up to 280 MB for Microsoft .NET 4.5, if not already installed)
Memory (RAM)
512 MB minimum, 1 GB+ recommended

VE Series Smart Camera

Environmental Rating
IEC IP67 with an optional sealed lens cover properly installed
Operating Conditions
Operating Temperature: 0 °C to +50 °C (+32 °F to +122 °F)
95% maximum relative humidity (non-condensing)

Stable Ambient Lighting: No large, quick changes in light level; no direct or
reflected sunlight

Storage Temperature: -30 °C to +70 °C (-22 °F to +158 °F)
Vibration and Mechanical Shock

Meets EN 60947-5-2: 30 G Shock per IEC 60068-2-27; 1 mm amplitude
from 10 - 60 Hz per IEC 60068-2-6

Certifications
c € Information
@ £ Pl
quipment
E365235 l

PROFIBUS - PROFINET

Processor
1 GHz minimum, 2 GHz+ recommended
Screen Resolution
1024 x 768 full color minimum, 1650 x 1050 full color recommended
Third-Party Software
Microsoft .NET 4.5, PDF Viewer (such as Adobe Acrobat)
USB Port

USB 3.0, recommended if a USB to Ethernet adapter used to communicate
with the sensor

.: : Important: Administrative rights are required to install the Vision Manager software.

3 1000 Mbps communication speed not available on 4-pin Ethernet models

Microsoft and Windows are registered trademarks of Microsoft Corporation in the United States and/or other countries.

www.bannerengineering.com - Tel: +1-763-544-3164
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VE Series Smart Camera

Dimensions

All measurements are listed in millimeters [inches], unless noted otherwise.
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Cable Connections
1. Power, Discrete I/0 connection
2. Light connection
3. Ethernet connection
4. Ethernet indicator
Figure 1. Cable Connections
Table 1: Power and I/O Pinouts
Pin Wire Color Description Direction
1 White Discrete 1/0 #3 Input/Output
2 Brown 12V dcto30Vdc Input

P/N 191668 Rev. E
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VE Series Smart Camera

Pin Wire Color Description Direction
3 Green 1/0 output common -
0 Important: For_ PNP (sourcing) outputs qonnect pin 3 to +V
= dc, for NPN (sinking) outputs connect pin 3 to 0 V dc. The
discrete 1/0 pins are 1, 5, 8, 10, and 11.
4 Yellow RS-232 TX (transmit) Output
5 Gray Discrete 1/0 #5 Input/Output
6 Pink Trigger input Input
7 Blue Common Input
8 Red Discrete 1/0 #2 Input/Output
9 Orange 1/0 input common -
i Important: For. PNP (spurcing) inputs c.onnect pin9to0V
- dc, for NPN (sinking) inputs connect pin 9 to +V dc. The
discrete I/0O pins are 1, 5, 6, 8, 10, and 11.
10 Light Blue Discrete I/0 #4 Input/Output
11 Black Discrete 1/0 #1 Input/Output
12 Violet RS-232 RX (receive) Input
Shield Bare metal Chassis ground -
Accessories
Cordsets

All measurements are listed in millimeters [inches], unless noted otherwise.

Power, Discrete I/O Cordsets
I/0 sealed high-flex cordsets, 12 flying leads

12-Pin M12/Euro-Style Cordsets with Open Shield

Model Length Style Dimensions Pinout (Female)
MQDC2S-1206 1.83 m (6 ft)
MQDC2S-1215 4,57 m (15 ft)

1 = White
MQDG2S-1230 9.14 m (30 ft) Straight 2 — Brown
MQDC2S-1250 15.2 m (50 ft) 3 =Green

4 = Yellow
MQDGC2S-1275 22.9m (75 ft) 5 = Gray
MQDG2S-1206RA 1.83m (6 1) 6= Pink

7 = Blue
MQDC2S-1215RA 4.57 m (15 ft) 8 = Red

9 = Orange
MQDC2S-1230RA 9.14 m (30 ft) ‘ 10 = Light Blue

Right Angle
11 = Black
i 12 = Violet
MQDC2S-1250RA 15.2 m (50 ft) M2x1 H
0145057

www.bannerengineering.com - Tel: +1-763-544-3164
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Ethernet Cordsets
RJ45 Ethemet to 8-Pin Threaded M12/Euro-Style Cordsets
Model Length Style Dimensions Pinout
STP-M12-806 1.83 m (6 ft)
STP-M12-815 4.57 m (15 ft)
1 = White/Black
RIS 2 = White/Brown
3 = Brown
Straight, Cat5e 24Ty, 4 = Orange
Shielded 5 = White/Green
STP-M12-830 9.14 m (30 ft) 6 = White/Orange

M12x10-6g
0145 2
3

7 = Blue
8 = Green

The following Ethernet cables are used with 4-pin D-code Ethernet models only.

Model Description

BWA-E2M Ethernet cable, RSCD RJ45 440, 2 m (6.6 ft)

BWA-E8M Ethernet cable, RSCD RJ45 440, 8 m (26.2 ft)
Brackets

All measurements are listed in millimeters [inches], unless noted otherwise.

SMBVERA

¢ Right-angle mounting

bracket with curved slots
e 12-gauge stainless steel
e M3 x 0.5 mounting

hardware included

Lenses

SMBVEMP

e  Painted black aluminum

e Adapter holes for
mounting hardware

Additional models are available. See www.bannerengineering.com.

Table 2: C-Mount Standard Lens Focal Length— For use with WVGA models only

4x03.3
thru 27.0

2xM8x1.25
3 x10-32

2 x 1/4-20

4 mm 8 mm 12 mm 16 mm
LCFo4 LCF08 LCF12 LCF16
Table 3: C-Mount Megapixel Lens Focal Length— For use with WVGA, 1.3MP, or 2MP models
Manufacturer 5 mm 6 mm 8 mm 16 mm 25 mm 35 mm 50 mm 75 mm
Computar LCFO5LCMPS - LCFO8LMP LCF16LCMP LCF25LCMP LCF35LCMP LCF50LCMP LCF75LCMP
Evetar - LCFO6LEVMP 8 LCFO8LEVMP LCF12LEVMP & LCF16LEVMP LCF25LEVMP LCF35LEVMP LCF50LEVMP 8 | LCF75LEVMPS

Edmund Optics - - LCFOBLEMP LCF16LEMP ® | LCF25LEMP® | LCF35LEMP® - -
Tamron - - LCFO8LTMPS LCF16LTMP LCF25LTMP - LCF50LTMP -

5 For 2 MP lenses only: Denotes specific lens used for WD and FOV example.

P/N 191668 Rev. E
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Table 4. C-Mount 7-Inch Format Lens—For use with 5SMP models only

Manufacturer 6 mm 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm

Kowa LCFO6LK1F8 LCFO8LK1F8 LCF12LK1F LCF16LK1F LCF25LK1F LCF35LK1F LCF50LK1F 7 LCF75LK1F?

WVGA Lens Working Distance and Field of View

For use with VE200G1A models.
Table 5: C-Mount Standard Lens Focal Length— Working Distance and Field of View

4mm8 8 mm 12 mm 16 mm

WD (mm) Approximate Horizontal x Vertical Field of View (FOV) in mm

150 162 x 103 71 x 45 46 x 29 32x20

600 656 x 419 303 x 193 198 x 126 141 x 90

1500 1646 x 1050 767 x 489 500 x 319 360 x 230
FOV (mm) Approximate Working Distance (WD) in mm
100 x 64 94 206 310 430
300 x 192 276 594 905 1253
600 x 384 549 1177 1798 2488

VERNCA}[

HORIZONTAL

Figure 2. Working Distance and Field of View

1.3 MP Lens Working Distance and Field of View

For use with VE201G1A models.
Table 6: C-Mount Megapixel Lens Focal Length— Working Distance and Field of View

6 mm 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm

WD (mm) Approximate Horizontal x Vertical Field of View (FOV) in mm

150 130 x 104 100 x 80 66 x 53 - - - - -

600 629 x 503 469 x 375 318 x 254 229 x 183 147 x 118 111 x 89 71 x 57 -

1500 1628 x 1302 1207 x 966 822 x 658 598 x 478 381 x 305 289 x 231 191 x 153 124 x 99
FOV (mm) Approximate Working Distance (WD) in mm
100 x 80 123 151 211 286 420 547 820 1227
300 x 240 303 395 569 774 1189 1557 2312 3474
600 x 480 574 760 1104 1505 2343 3072 4551 6845

6 Not compatible with the sealed lens cover.
7 Not compatible with 60 mm sealed lens cover. Use with 85 mm sealed lens cover. Requires LHWK-1 setscrew accessory packet.

Using a 0.25 mm spacer (LEKS).

6 www.bannerengineering.com - Tel: +1-763-544-3164 P/N 191668 Rev. E




VE Series Smart Camera

s

~

1
LY
1
1

1
S \ WD
/ ! K AN
R
’ 1 Ay
S ! \ N
’ ! \\
e iFOV X ¥
T4 HORIZONTAL

Figure 3. Working Distance and Field of View

2 MP Lens Working Distance and Field of View
For use with VE202G1A and VE202G2A models.

Table 7: C-Mount Megapixel Lens Focal Length— Working Distance and Field of View

5mm 6 mm 8 mm 12 mm 16 mm 25 mm 35 mm 50 mm 75 mm
WD (mm) Approximate Horizontal x Vertical Field of View (FOV) in mm
150 188 x 141 140 x 105 126 x 95 72 x 54 55 x 41 36 x 27 - - -
600 822 x 617 663 x 498 549 x 411 340 x 255 259 x 194 164 x 123 114 x 86 75 x 56 47 x 35
1500 2091 x 1568 1710 x 1283 1393 x 1045 874 x 656 667 x 500 422 x 317 300 x 225 205 x 154 132 x 99
FOV (mm) Approximate Working Distance (WD) in mm
100 x 75 88 - 122 196 248 376 531 774 1160
300 x 225 229 288 335 533 690 1074 1500 2161 3263
600 x 450 442 545 655 1038 1353 2120 2950 4241 6417
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Figure 4. Working Distance and Field of View
5 MP Lens Working Distance and Field of View
For use with VE205G1A models.
Table 8: C-Mount Megapixel Lens Focal Length— Working Distance and Field of View
6 mm 8 mm 12.5 mm 16 mm 25 mm 35 mm 50 mm 75 mm
WD (mm) Approximate Horizontal x Vertical Field of View (FOV) in mm
300 565 x 446 415 x 328 265 x 209 211 x 167 138 x 109 93 x 73 - -
600 1212 x 957 887 x 701 566 x 447 445 x 352 289 x 228 200 x 158 130 x 103 -
1500 3154 x 2492 2305 x 1821 1469 x 1161 1147 x 906 742 x 586 521 x 412 352 x 278 233 x 184
FOV (mm) Approximate Working Distance (WD) in mm
200 x 158 - 164 235 286 424 600 884 1299
400 x 316 224 291 434 543 821 1160 1697 2511
800 x 632 409 545 833 1056 1614 2282 3322 4935

P/N 191668 Rev. E

www.bannerengineering.com - Tel: +1-763-544-3164




VE Series Smart Camera

i
’

1
' WD
, 1}
'
Sor N
/ AN
‘ ! .
4 1 ) A
s 1 \ .
, A

VERT/CA[

1
LY
1
1

HORIZONTAL

Figure 5. Working Distance and Field of View

C-Mount Lens Filter Models

Use filters to improve the image contrast and system reliability in vision applications.
For additional filter information, see p/n 173239.

Family Color = Size
25.5 (25.5 mm)
B470 ( Blue) 27 (27 mm)
G525 (Green) 30.5 (30.5 mm)
1850 (Infrared) 34 (34 mm)
FLT R635 (Red) (dash) 35.5 (35.5 mm)
R660 (Dark Red) 43 (43 mm)
PRO032 (Linear Polarizer) 46 (46 mm)
55 (55 mm)

Filters are available in six sizes, specific to the inside thread diameter of the lens. Use the table below to select the corresponding
filter for each C-mount lens available through Banner Engineering.

Size Lens Option

25.5 mm Edmund Optics, Tamron

27 mm Ricoh, Evetar (8 mm, 12 mm, 16 mm, 25 mm, 35 mm)

30.5 mm Computar (8 mm, 12 mm, 16 mm, 25 mm, 35 mm, 50 mm, 75 mmg), Evetar (50 mm)

34 mm Evetar (6 mm, 75 mmg)

35.5 mm Kowa (12 mm, 16 mm, 25 mm, 35 mm)10

43 mm Computar (5 mm)

46 mm Kowa (5 mm)

55 mm Kowa (8 mm)

i Important: These filters are for the C-mount lens only. Depending on the lighting technique used, a polarizing

filter may be needed for both the lens and the light source. See www.bannerengineering.com for Banner's
selection of light filters.

Sealed Lens Cover

When used, the optional sealed lens covers offer an IP67 rating for the sensor for wet or dirty environments. The cover is painted
black aluminum.

The following sealed lens covers are compatible with all WVGA, 1.3 MP, and 2 MP models with lenses installed. The sealed lens
covers are compatible with some 5 MP models with lenses installed.

Model Length Material Window Material

VELC60-PC11 Polycarbonate

60 mm Painted aluminum
VELC60-BG1

Borosilicate glass

9 The filter is not compatible with the sealed lens cover when installed on this lens.
10 The filter is not compatible with the lens and 60 mm sealed lens cover installed.
For 5 MP camera and lens, only compatible with 25 mm and 35 mm focal lengths without a filter installed.

8 www.bannerengineering.com - Tel: +1-763-544-3164 P/N 191668 Rev. E
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Model

Length

Window Material

VELC85-PC12

85 mm

VELC85-BG12

Polycarbonate

Borosilicate glass

Display Cover

Use the Display Cover to protect the display and buttons from the elements.

VEDC-BG

Painted anodized

aluminum with borosilicate

glass window
Mounting hardware

included

Ring Lights

For additional ring light information, see p/n 192656 for standard lights and p/n 192657 for high intensity lights. Additional
(standalone) lights are available. See www.bannerengineering.com.

Due to the size of the 5 MP lenses, a ring light cannot be mounted to the 5 MP camera and lens. However, they can be mounted
nearby, connected to and controlled by the camera.

Standard Ring Lights

62 x 62 mm Models

80 x 80 mm Models

Color

Connection

LEDIRV62X62M

LEDRRV62X62M
LEDWRV62X62M
LEDBRV62X62M

LEDGRV62X62M

LEDIRV80X80M

LEDRRV80X80M
LEDWRV80X80M
LEDBRV80X80M

LEDGRV80X80M

Infrared, 940 nm

Visible red, 630 nm

White, all visible

Visible blue, 464 nm to 475 nm

Visible green, 520 nm to 540 nm

300 mm (12 in) cable with a threaded 3-pin
Pico-style connector

High Intensity Ring Lights

LEDGRV70XD5-XM

LEDIRV70XD5-XM

LEDRRV70XD5-PM
LEDWRV70XD5-PM
LEDBRV70XD5-PM
LEDGRV70XD5-PM

LEDIRV70XD5-PM

LEDUV395RV70XD5-XM

LEDUV395RV70XD5-PM

Visible green, 520 nm to 535 nm

Infrared, 850 nm

Ultraviolet, 395 nm

Visible red, 620 nm to 630 nm

White, 5000 K to 8300 K

Visible blue, 465 nm to 485 nm

Potentiometer

Visible green, 520 nm to 535 nm

Infrared, 850 nm

Ultraviolet, 395 nm

Model LED Color Intensity Adjustment Connection
LEDRRV70XD5-XM Visible red, 620 nm to 630 nm
LEDWRV70XD5-XM White, 5000 K to 8300 K
LEDBRV70XD5-XM Visible blue, 465 nm to 485 nm Fie
IXe

300 mm (12 in) cable with a threaded 3-
pin Pico-style connector]

12 For 5 MP camera and lens, compatible with 12 mm to 75 mm focal lengths without filter installed. With filter installed the sealed lens cover is only

compatible with 25 mm to 35 mm focal lengths.

Connects directly to the VE Series smart cameras

P/N 191668 Rev. E
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Interface Module

For additional interface module information, see p/n 193821.

Models Trigger Connections

VESIM-PT Current Sourcing (PNP) Two 13-pin Terminals

Banner Engineering Corp. Software Copyright Notice

This software is protected by copyright, trade secret, and other intellectual property laws. You are only granted the right to use the software and only for the purposes described by
Banner. Banner reserves all other rights in this software. For so long as you have obtained an authorized copy of this software directly from Banner, Banner grants you a limited,
nonexclusive, nontransferable right and license to use this software.

You agree not to use, nor permit any third party to use, this software or content in a manner that violates any applicable law, regulation or terms of use under this Agreement. You agree
that you will not reproduce, modify, copy, deconstruct, sell, trade or resell this software or make it available to any file-sharing or application hosting service.

Disclaimer of Warranties. Your use of this software is entirely at your own risk, except as described in this agreement. This software is provided "AS-IS." To the maximum extent
permitted by applicable law, Banner, it affiliates, and its channel partners disclaim all warranties, expressed or implied, including any warranty that the software is fit for a particular
purpose, title, merchantability, data loss, non-interference with or non-infringement of any intellectual property rights, or the accuracy, reliability, quality or content in or linked to the
services. Banner and its affiliates and channel partners do not warrant that the services are secure, free from bugs, viruses, interruption, errors, theft or destruction. If the exclusions for
implied warranties do not apply to you, any implied warranties are limited to 60 days from the date of first use of this software.

Limitation of Liability and Indemnity. Banner, its affiliates and channel partners are not liable for indirect, special, incidental, punitive or consequential damages, damages relating to
corruption, security, loss or theft of data, viruses, spyware, loss of business, revenue, profits, or investment, or use of software or hardware that does not meet Banner minimum systems
requirements. The above limitations apply even if Banner and its affiliates and channel partners have been advised of the possibility of such damages. This Agreement sets forth the
entire liability of Banner, its affiliates and your exclusive remedy with respect to the software use. You agree to indemnify and hold Banner and its affiliates and channel partners harmless
from any and all claims, liability and expenses, including reasonable attorney's fees and costs, arising out of your use of the Services or breach of this Agreement (collectively referred to
as "Claims"). Banner reserves the right at its sole discretion and at its own expense, to assume the exclusive defense and control of any Claims. You agree to reasonably cooperate as
requested by Banner in defense of any Claims.

Additional Copyright Information

The Vision Manager software includes code that is copyright (c) 1985, 1989 Regents of the University of California. All rights reserved.
Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following acknowledgement: This product includes software developed by the University
of California, Berkeley and its contributors.

4,  Neither the name of the University nor the names of its contributors may be used to endorse or promote products derived from this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS “AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

Banner Engineering Corp. Limited Warranty

Banner Engineering Corp. warrants its products to be free from defects in material and workmanship for one year following the date of shipment. Banner Engineering Corp. will repair or
replace, free of charge, any product of its manufacture which, at the time it is returned to the factory, is found to have been defective during the warranty period. This warranty does not
cover damage or liability for misuse, abuse, or the improper application or installation of the Banner product.

THIS LIMITED WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR IMPLIED (INCLUDING, WITHOUT LIMITATION, ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE), AND WHETHER ARISING UNDER COURSE OF PERFORMANCE, COURSE OF DEALING OR TRADE USAGE.

This Warranty is exclusive and limited to repair or, at the discretion of Banner Engineering Corp., replacement. IN NO EVENT SHALL BANNER ENGINEERING CORP. BE LIABLE TO
BUYER OR ANY OTHER PERSON OR ENTITY FOR ANY EXTRA COSTS, EXPENSES, LOSSES, LOSS OF PROFITS, OR ANY INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES
RESULTING FROM ANY PRODUCT DEFECT OR FROM THE USE OR INABILITY TO USE THE PRODUCT, WHETHER ARISING IN CONTRACT OR WARRANTY, STATUTE, TORT,
STRICT LIABILITY, NEGLIGENCE, OR OTHERWISE.

Banner Engineering Corp. reserves the right to change, modify or improve the design of the product without assuming any obligations or liabilities relating to any product previously
manufactured by Banner Engineering Corp. Any misuse, abuse, or improper application or installation of this product or use of the product for personal protection applications when the
product is identified as not intended for such purposes will void the product warranty. Any modifications to this product without prior express approval by Banner Engineering Corp will
void the product warranties. All specifications published in this document are subject to change; Banner reserves the right to modify product specifications or update documentation at
any time. Specifications and product information in English supersede that which is provided in any other language. For the most recent version of any documentation, refer to:
www.bannerengineering.com.

BANNER .
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