BANNERER

Q3X Laser Contrast Sensor
Product Manual

Original Instructions

p/n: 181485 Rev. F

07-Nov-25

© Banner Engineering Corp. All rights reserved. www.bannerengineering.com



Q3X Laser Contrast Sensor Product Manual

Contents

Chapter 1 Product DeSCIHPLION .......cceeeeeeeemmmmnnsssissssssssssssss s sssssssssssssssssssssssssssssssssssnnsnnnnees 4

11 Lo =Y SRR
Overview...
Features
DiISPIAY ANA INGICALOTS ...ttt ettt a e bt e bt e e b e e b e ek b e e e b e e b e e e b bt e bt e b e e eb bt e b e e nb e e sbe e e b e e nbeeseteenbeenanesane e 5
[T 1SR USRRRE 6

Class 2 Laser Description and Safety Information . et EeeeeEeeeeeteeeeaEeeeaheeeanteeeaheeeateee e bttt e e Eee e e neeeanteeeanaeeeaaeeeenreeen 8
[0 =Y T3 o o PRSPPI 9

Chapter 3 Installation........ccccceeiiiiiinnniiiisssrr s ssssssssssssssssses L1
INSEAII thE SAFELY LADE ... ..ottt ettt ettt oot et e oo ket e oo s bt e e oA be e e 2k bt e e oa b e e e o a b e e e e eab e a2 am b e e e e abe e a2 bbb e e embbeeenbeeaeanneeeanbeeesn 11
ST TS T @] (=T o1 7= 1T o PP UR PSPPI 11
Sensor-to-Background Position..
Mount the Device..
VAT lo I E=To | = 4 RO PU PRSPPI 12

Chapter 4 Sensor Programming .......ccccccssssssssssmmmsmmmmmmmmssssssssssssssssssssssssssssssssssssssssssssssss 13

ST LT oI [o T [ ISP PR UPROPRRURRPPON 13
P
LU LU LR @) T=L= V1o T OO 13
| S—
TEACH MenU = et e 13
[ .
OFfSEE PEICENTATE * Tm e ettt ettt e et en et s et en et 14
=
RESPONSE SPEed =10 ol e 14
)
OULPUL TIMING DElays =l e ettt n e 14
_ )
IPUEWITE FUNCHON 0 0 ettt ettt e et e et et r s ee e e et en e s e s en e en st e eneeneeees 15
Sensitivity oo e e e e ettt e e e r e e 16
[
CUE-OMf OPEIAtiON = e ol ettt ee ettt ettt ettt st et en et n e 16
)
DISPIAY VIBW ol ml ettt 16
G |
EXIE e TOP MENU = T oo e oo e e e e e et e e 16
_
RESEE 10 FACIONY DEfaUIS | =l e oottt e e ee e ee st e et ee st e e s et
T a LU o Uy 4= | OO PP PO PP O PP PPTOPPOPPPP
R 11 (0 1L [ o] o LU ST PP P PP PPPPPPUPP
Select the TEACH mode using the Remote Input
Reset to Factory Defaults Using the REMOLE INPUL .......coouiiiiiiie ettt ettt et e e e e e s b e e sab b e e ebb e e e nne e e e anbeeeannneeans 19
Locking and UnIOCKING the SENSOI BUIIONS ...ttt ettt ettt h e e bt e b e s bt e bt e eb e e ehb e e bt e sbeeeae e e naeenaeeeans 19
Button Instructions ................ccccooeieiieee ... 19
Remote Input Instructions.... .19
TEACH Procedures................. 19
DELECHION REIBDIILY ...ttt ettt e h e et e bt oo h e e bt ekt e eh bt e b e e ehe e ea bt e bt e eb e e ean e e nbeenbe e e b e e ae e s 19
070
TWO-POINE SEALIC TEACH e b e e 20
P
DYNAMIC TEACH = ettt ettt ettt et e e ettt ee et eeen et et een s 21
WVIAOW SOt = oo oo oo oo oo oo eeeeeeeeeese oo eeeeeeeeeeeeeeeeee 23
-
LIt SEt  Tm dm ettt ettt ettt 24
P
DArk St ) et 25
SYNC IMASEEIISIAVE ...ttt ettt ettt b ekt e bt e eb e oo h et e bt e eh et eh et e bt oAb et eh bt oAb e e e h et ea bt oo h et eh e e e ettt na et eat e e bt e nen e et e et e neere e 26
ST=] o gV =T g U - T o I PP PP OP PP OUPRPPPPPTPIN 27

© Banner Engineering Corp. All rights reserved. www.bannerengineering.com



Q3X Laser Contrast Sensor Product Manual

Chapter 5 AbDreviations........ic i ———————— 28

Chapter 6 TroubleShOOtiNg........cciiiiiiimimeeeeees 30

(0 T 1o (=T gl Yo o =LY o g - 31
(O] (0 [T £SO PURRRTRN 31
2] 22 Tod =) T TP PP P PP PPRTROI 32

Chapter 8 Product Support and MaintenNanCe ... 33
Clean Sensor with Compressed Air and ISOPropyl AICONOI ...........ooiiiiiii ettt ane e 33
REPAIIS ettt ettt ettt e e nte e e nra e e ae

Contact Us
Banner ENgineering Corp LIMItEO VWAITANTY .........ooiuiiiiiieeiiee ettt ettt ettt e ettt e e s ate e e e bb e e e eabe e e e sbe e e ea kbt a2 bbe e e ease e e e bs e e e anbeeeanbeeesanneeansaeas 33

© Banner Engineering Corp. All rights reserved. www.bannerengineering.com



Q3X Laser Contrast Sensor Product Manual

Chapter Contents

1/ Yo 1= SRRSO PPPRN
Overview
Features

Chapter 1 Product Description

Laser Expert™ diffuse sensor with bipolar (one PNP and one NPN) output.

» Solves challenging part-detection applications with small contrast differences
» High-speed part detection as fast as 250 ps, capturing up to 2,000 events per
second

» Some models with background suppression allow reliable contrast detection
with changing background conditions

» Angled three-digit display is easily viewed from multiple vantage points

» Display provides clear user feedback for easy setup, and bright output
indicator provides high visibility of sensor operation

« Intuitive setup using two tactile buttons located below the display

» Rugged nickel-plated zinc, laser-marked housing suitable for use even in
environments where cutting fluids and oils might be present

* Robust immunity to fluorescent light interference

WARNING:

« Do not use this device for personnel protection
» Using this device for personnel protection could result in serious injury or death.
A » This device does not include the self-checking redundant circuitry necessary to allow its use in
personnel safety applications. A device failure or malfunction can cause either an energized (on)
or de-energized (off) output condition.

Models

Background Suppression

Model Contrast Sensing Range Distance Output Type Connection
Q3XTBLD-Q8 0 to 300 mm (11.81in) Not Applicable
Q3XTBLD50-Q8 0 to 50 mm (1.97 in) 60 mm (2.36 in)

. . . . 5-pin M12 integral

Q3XTBLD100-Q8 0 to 100 mm (3.94 in) 120 mm (4.72 in) Bipolar: 1 NPN, 1 PNP connector
Q3XTBLD150-Q8 0 to 150 mm (5.91 in) 190 mm (7.48 in)
Q3XTBLD200-Q8 0 to 200 mm (7.87 in) 280 mm (11.02 in)
Overview

The Q3X Laser Contrast Sensor is an Expert ™ laser diffuse contrast sensor for low contrast detection application. Some
models of the Q3X are able to ignore targets beyond a factory-set background suppression distance. This innovative
combination of low contrast diffuse sensing of targets while ignoring objects beyond the region of interest eliminates the
biggest problem of diffuse mode sensing, namely changing background conditions affecting the contrast detection.

The normal sensor state is Run mode. From Run mode, the switch point value can be changed and the selected TEACH
method can be performed. The secondary sensor state is Setup mode. From Setup mode, the TEACH mode can be
selected, all standard operating parameters can be adjusted, and a factory reset can be done.

07-Nov-25 © Banner Engineering Corp. All rights reserved. page 4 of 34
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Features

Sensor Features

1. Output Indicator (Amber)

2. Display
3. Buttons
Display and Indicators
Display in Run Mode 1. Stability Indicator (STB = Green)
1 2 2. Active TEACH Indicators

STB DYI W

o DYN = Dynamic TEACH selected (Amber)
o WND = Symmetric window thresholds are
active (Amber)

In Run mode, the 3-digit, 7-segment display provides real time information about signal strength for all models and target
position for models with a fixed background suppression distance. The numeric value of 0 to 990 represent the amount of the
received light divided by the threshold and represents the excess gain of the sensing event expressed as a percentage of the
switch point. This value is called normalized signal strength (NSS). A NSS display range of 999 indicates a saturated
received light signal, meaning that low contrast detection is not possible.

In single threshold teach modes (Two-Point Static, Dynamic, Light Set, or Dark Set), the output switches at a displayed value
of 100 (excess gain of 1.0).

For models with a specified background suppression distance, Dok
the background suppression distance and is being suppressed. In Light Operate mode, the output switches off when ¥~

indicates that a target is present at a distance beyond

displays. For the background suppression models, the sensor's output state when displaying L can be controlled using
the - i menu. By default, the sensor treats a target in the background as a dark signal and honors the LO/DO selection.
A displayed value of - - - indicates no light received or a loss of signal.

In Window Set teach mode, the value 100 represents the taught signal strength. The displayed value is the percentage of the
received light divided by the taught signal strength. The output switches at displayed values above and below 100 as
determined by the user-selected window offset percentage.

Output Indicator
* On—Outputs conducting (closed)
» Off—Outputs not conducting (open)

Stability Indicator (STB)
* On—Stable light signal received
» Flashing—Light intensity is within the switching threshold hysteresis band
» Off—No light signal received

Active TEACH Indicators (DYN and WND)
* DYN and WND off—Two-Point Static , Light Set, or Dark Set TEACH mode selected (Two-Point Static TEACH is the
default).
* DYN and/or WND flashing—The sensor is in TEACH mode.

07-Nov-25 © Banner Engineering Corp. All rights reserved. page 5 of 34
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* DYN on—Dynamic TEACH mode selected
* WND on—Symmetric Window thresholds are active. The switch points are above and below 100 by the offset
percentage

Buttons

Use the sensor buttons (-)(MODE) and (+)(TEACH) to program the sensor. See
"Sensor Programming" on page 13 for programming instructions.

(-(MODE)
» Decrease gain: press and release (-)(MODE), then press and hold (-)(MODE) to rapidly decrease gain
» Enter Setup mode: press and hold (-)(MODE) for longer than 2 seconds
» Navigate the sensor menu: press (-)(MODE)
» Change setting values: press and hold (-)(MODE) to decrease numeric values

(+)(TEACH)
* Increase gain: press and release (+)(TEACH), then press and hold (+)(TEACH) to rapidly increase gain
« Start the currently selected TEACH mode: press and hold (+)(TEACH) for longer than 2 seconds (Two-Point Static
TEACH is the default)
» Navigate the sensor menu: press (+)(TEACH)
» Change setting values: press and hold (+)(TEACH) to increase numeric values

(-)(MODE) and (+)(TEACH)
+ Select menu items in Setup mode: press (-)(MODE) and (+)(TEACH) simultaneously
» Select and save a parameter and return to Run mode: press (-)(MODE) and (+)(TEACH) simultaneously for longer
than 2 seconds

When navigating the menu systems, the menu items loop.

page 6 of 34 © Banner Engineering Corp. All rights reserved. 07-Nov-25
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Chapter Contents

Class 2 Laser Description and Safety Information ............c.ccccooevienen.

Dimensions

Performance CUNVES .........oooooeiiuiiiee e

Chapter 2

Sensing Beam
Visible red Class 2 laser, 655 nm
Supply Voltage (Vec)
10V DCto 30V DC
Power and Current, exclusive of load
Supply Power: < 675 mW
Current consumption: < 28 mA at 24 V DC
Supply Protection Circuitry
Protected against reverse polarity and transient overvoltages
Repeatability
60 us
Delay at Power Up
1s
Maximum Torque
Side mounting: 1 N-m (9 in-Ibs)
Nose mounting: 10 N-m (88 in-Ibs)
Connector
5-pin M12 Integral Connector
Input Wire
Allowable Input Voltage Range: 0 to Vcc
Active Low (internal weak pullup—sinking current): Low State
< 2.0V at1 mAmax.
Output Configuration
Bipolar (1 PNP & 1 NPN) output
Output Rating

Discrete Output: 100 mA maximum (protected against
continuous overload and short circuit)

Off-state Leakage Current: < 10 pA

NPN On-state saturation voltage: < 200 mV at 10 mA and <
1.0V at 100 mA

PNP On-state saturation voltage: <1V at 10 mAand <2.0V
at 100 mA

Ambient Light Immunity
> 5000 lux

Response Speed
User selectable:

SOz .
e X J0—250 microseconds

. * —1 millisecond

e 2 —5 milliseconds

Operating Conditions
Temperature: —10 °C to +50 °C (+14 °F to +122 °F)
Humidity: 35% to 95% relative humidity
Environmental Rating
IP67 per IEC60529
IP68 per IEC60529
IP69K per ISO 20653 per DIN40050-9

07-Nov-25
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Sensing Range
Sensing Range
Model Contrast Sensing Background
Range Suppression Distance
Q3XTBLD-Q8 0to 300 mm (11.811in)  Not Applicable
Q3XTBLD50-Q8 0 to 50 mm (1.97 in) 60 mm (2.36 in)
Q3XTBLD100-Q8 0to 100 mm (3.94 in) 120 mm (4.72 in)
Q3XTBLD150-Q8 0to 150 mm (5.91 in) 190 mm (7.48 in)
Q3XTBLD200-Q8 0to 200 mm (7.87 in) 280 mm (11.02 in)
Construction

Housing: Nickel-plated zinc die-cast

Side cover: Nickel-plated aluminum

Lens cover: Scratch-resistant PMMA acrylic
Lightpipes and display window: Polysulfone
Adjustment buttons: 316 stainless steel

Beam Spot Size

Models LD, LD100, LD150, LD200

Distance
20mm 50mm 100mm 150 mm 200 mm 300 mm
X 59mm 56mm 51mm 46mm 41mm 3.0 mm

Y 23mm 21mm 19mm 16mm 15mm 1.2mm

Model LD50
Distance
20 mm 50 mm
4.8 mm 3.4 mm
2.0 mm 1.4 mm
Vibration

MIL-STD-202G, Method 201A (Vibration: 10 Hz to 60 Hz, 0.06
inch (1.52 mm) double amplitude, 2 hours each along X, Y
and Z axes), with device operating

page 7 of 34
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Shock

MIL-STD-202G, Method 213B, Condition | (100G 6x along X,
Y, and Z axes, 18 shocks), with device operating

Storage Temperature

—25 °C to +75 °C (—13 °F to +167 °F)

Q3X Specifications

Certifications

q3
GUS

LISTED

Industrial
Control
Equipment

s Class 2 power

Required Overcurrent Protection

JAAN

WARNING: Electrical connections must
be made by qualified personnel in
accordance with local and national
electrical codes and regulations.

Overcurrent protection is required to be provided by end
product application per the supplied table.

Overcurrent protection may be provided with external fusing
or via Current Limiting, Class 2 Power Supply.

Supply wiring leads < 24 AWG shall not be spliced.

For additional product support, go
to www.bannerengineering.com.

3:"::]2’ Required Overcurrent 3:'?":]2’ Required Overcurrent
(AWG) Protection (A) (AWG) Protection (A)

20 5.0 26 1.0

22 3.0 28 0.8

24 2.0 30 0.5

Class 2 Laser Description and Safety Information

Laser light. Do not stare into the beam.
g CLASS 2

Complies with 21 CFR 1040.10 and 1040.11 except for deviations
pursuant to Laser Notice No. 56, dated May 8, 2019.

LASER PRODUCT

CAUTION:

/N\ :

Never stare directly into the sensor lens.
Laser light can damage your eyes.
Avoid placing any mirror-like object in the beam. Never use a mirror as a retroreflective target.

CAUTION:

A

Return defective units to the manufacturer.

Use of controls or adjustments or performance of procedures other than those specified herein
may result in hazardous radiation exposure.

Do not attempt to disassemble this sensor for repair. A defective unit must be returned to the
manufacturer.

CAUTION:

N

page 8 of 34

Ne regardez jamais directement la lentille du capteur.
La lumiére laser peut endommager la vision.
Evitez de placer un objet réfléchissant (de type miroir) dans la trajectoire du faisceau. N'utilisez

jamais de miroir comme cible rétro-réfléchissante.

© Banner Engineering Corp. All rights reserved. 07-Nov-25
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CAUTION:
+ Tout dispositif défectueux doit &tre renvoyé au fabricant.

» L'utilisation de commandes, de réglages ou de procédures autres que celles décrites dans le
présent document peut entrainer une exposition dangereuse aux radiations.

» N'essayez pas de démonter ce capteur pour le réparer. Tout dispositif défectueux doit étre renvoyé
au fabricant.

Class 2 lasers are lasers that emit visible radiation in the wavelength range from 400 nm to 700 nm, where eye protection is
normally afforded by aversion responses, including the blink reflex. This reaction may be expected to provide adequate
protection under reasonably foreseeable conditions of operation, including the use of optical instruments for intrabeam
viewing.

Complies with IEC 60825-1:2014 and EN 60825-1:2014+A11:2021.

Class 2 Laser Safety Notes. Low-power lasers are, by definition, incapable of causing eye injury within the duration of a blink
(aversion response) of 0.25 seconds. They also must emit only visible wavelengths (400 nm to 700 nm). Therefore, an ocular
hazard may exist only if individuals overcome their natural aversion to bright light and stare directly into the laser beam.

For safe laser use:
» Do not stare at the laser.
» Do not point the laser at a person’s eye.
* Mount open laser beam paths either above or below eye level, where practical.
« Terminate the beam emitted by the laser product at the end of its useful path.

IMPORTANT: This laser device is not bore-sighted.

Class 2 Laser Characteristics

Output power: < 0.42 mW
Laser wavelength: 655 nm
Pulse duration: 5 ys

All measurements are listed in millimeters [inches], unless noted otherwise. The measurements provided are subject to
change.
|
|
“E Dll
L35.26 a”*1,21
23.30 [1.50
; 1
RECEIVER 12.05 Q
24.10 T @ M18 X 1-6g
J 47.10
3.50 EMITTER .P.
1.30 J %
3.80 —— |l=— — 1800 |~
3.30 L J
~—M12 X 1-6g
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Performance Curves

Performance is based on a 90% reflectance white test card.

NOTE: For high sensitivity, the excess gain increases by a factor of 1.5. For low sensitivity, the excess
gain decreases by a factor of 0.75

Q3XTBLD Models Q3XTBLD50 Models Q3XTBLD100 Models
Excess Gain for Standard Sensitivity Excess Gain for Standard Sensitivity
Excess Gain for Standard Sensitivity 1000 1000
1000
<Z( 100 [ <Z,: 100
- 1) Saas N S 1
(O 7 ] ¢ |
a — % 10 | % 10
& 0w N
& N
\\ 1 1
1 10 100 1 10 100 1000
! DISTANCE (mm) DISTANCE (mm)
1 10 100 1000
DISTANCE (mm)

For LD50 and LD100 models, the sensing cut-off distance of a 6% reflective black
card will be 95% of the sensing cut-off distance of a 90% reflective white card.

Q3XTBLD150 Models Q3XTBLD200 Models
Excess Gain for Standard Sensitivity Excess Gain for Standard Sensitivity
1000 1000
% 100 £ % 100
S £ S i
Q0 = \“ Q 1 “‘
L Ly i AN
1 N\
\ \
: | i \
1 10 100 1000 1 10 100 1000
DISTANCE (mm) DISTANCE (mm)
For 150 mm models, the sensing cut-off distance for a 6% For 200 mm models, the sensing cut-off distance for a 6%
reflective black card will be 65% of the sensing cut-off reflective black card will be 50% of the sensing cut-off
distance of a 90% reflective white card. distance of a 90% reflective white card.
page 10 of 34 © Banner Engineering Corp. All rights reserved. 07-Nov-25
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Chapter 3 Installation

Install the Safety Label

The safety label must be installed on Q3X sensors that are used in the
United States. Safety Label Installation

NOTE: Position the label on the cable in a location that
has minimal chemical exposure.

1. Remove the protective cover from the adhesive on the label.
2. Wrap the label around the Q3X cable, as shown.
3. Press the two halves of the label together.

Sensor Orientation

Correct sensor-to-target orientation is important to ensure proper
sensing. To ensure reliable detection, orient the sensor as shown in Optimal Orientation of Target to Sensor
relation to the target to be detected.

For models with background suppression, make sure the intended
target is inside of the contrast sensing range and that any
background objects are positioned beyond the background
suppression distance.

A4

07-Nov-25 © Banner Engineering Corp. All rights reserved. page 11 of 34
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Installation
Sensor-to-Background Position
Q3XBLD Contrast Detection versus Background Suppression
Model Number X Y
Target Background LD50 50 mm (1.97 in) 60 mm (2.36 in)
X = Diffuse Sensing Range
¢ X | LD100 100 mm (3.94 in) 120 mm (4.72 in)
LD150 150 mm (5.91 in) 190 mm (7.48 in)
i Y—»
H Y = Recommended
Beckground LD200 200 mm (7.87 in) 280 mm (11.02 in)

Mount the Device
1. If a bracket is needed, mount the device onto the bracket.

2. Mount the device (or the device and the bracket) to the machine or equipment at the desired location. Do not tighten
the mounting screws at this time.

3. Check the device alignment.

4. Tighten the mounting screws to secure the device (or the device and the bracket) in the aligned position.

Wiring Diagram

bn (1) .
/ bu (3) I 1030V DC 2 }’m./ 1
°
L wh (2) 5 ‘ e o
/ \
bk (4) —— ) 3R 4
ey
w 5ot 12 8o
= Ite
3 =Blue
4 = Black
5 = Gray

NOTE: Open lead wires must be connected to a terminal block.

NOTE: The input wire function is user-selectable. The default for the input wire function is off (disabled).

page 12 of 34 © Banner Engineering Corp. All rights reserved. 07-Nov-25
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Chapter 4 Sensor Programming

Program the sensor using the buttons on the sensor or the input wire (limited programming options; see "Remote Input" on
page 17 for details).

In addition to programming the sensor, use the input wire to disable the buttons for security, preventing unauthorized or
accidental programming changes. See "Locking and Unlocking the Sensor Buttons" on page 19 for more information.

Setup Mode

1. Access Setup mode from Run mode by pressing and holding MODE for longer than 2 seconds.
) Y

2. Use © or ® to navigate through the top menu.

3. Select the desired submenu by pressing © and @® simultaneously.

4. Press © or ® to view the available options in the submenu.
5. Select a submenu option.

o Press © and ® simultaneously to select and save a submenu option and return to the top menu.

o Press © and @® simultaneously for longer than 2 seconds to select and save a submenu option and return
to Run mode.

NOTE: The current submenu selection is solid, all other selections flash.
. . o @ @') .
To exit Setup mode from the top menu and return to Run mode, navigate to == and press and simultaneously, or

press and hold © and & simultaneously for longer than 2 seconds to return to Run mode from anywhere in the top menu.

)

Output Operation ==

Use this menu to select the output operation mode. The default is light operate.
. Lo —Light operate. The output is on when the sensor detects a light state
« S5 —Dark operate. The output is on when the sensor detects a dark state

TEACH Menu £ H
Use this menu to select the TEACH mode. The default is two-point static TEACH mode.
. Ft —Two-point static TEACH
. =57 _—Dynamic TEACH
« 7 —Window set
« LI —Light set
« o —Dark set

After the TEACH mode is selected, from Run mode, press and hold TEACH for longer than 2 seconds to access the TEACH
mode and teach the sensor. See "TEACH Procedures" on page 19.

07-Nov-25 © Banner Engineering Corp. All rights reserved. page 13 of 34
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Sensor Programming

When Window set, Light set, or Dark set are selected, the sensor returns to the Setup menu and the Offset Percentage menu

( Pk ) becomes available to set the offset percentage.

Offset Percentage "~ =&

Use this menu to select the offset percentage when Window set, Light set, or Dark set TEACH modes are selected. The

default is 20% for Window and Light Set, and 50% for Dark Set.

Window and Light Set options:
« 7 0% —minimum
. 0 10%

L —20%

S —30%

0%

L —50%

L

Dark Set options:
« 7 o —minimum
o Z)
-0

-
¢

Response Speed
Use this menu to select the response speed. The default is 1 millisecond.

(el (]

» 2 00 —250 microseconds

« "5 —1 millisecond

« 575 —5 milliseconds
Tradeoffs

Response Speed Repeatability Crosstalk Immunity

250 ps 60 us Disabled
1ms 300 ps Enabled
5ms 520 ps Enabled

Best for direct line of sight

25 ms (Master-Slave Sync) 13 ms crosstalk

O

Output Timing Delays =

High Efficiency Light Rejection

Disabled
Disabled
Enabled

Enabled

Use this menu to select the output timing delay to be set. Only one delay type can be used at a time. The default is no delay.

« 77 —No delay
» 0 —FEnables simultaneous on and off delay timers
« {5 —One-shot. Enables a one-shot, fixed output pulse duration
page 14 of 34 © Banner Engineering Corp. All rights reserved.
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Output
OFF Delay
ON Delay
1-Shot
) o o0z
When either =07 or aF
the timer(s):
D
« @3 —Ondelay
.« oFd —Off delay
[egy
(07
Ot .
e D0Z ¢« —Delay timer

Q3X Laser Contrast Sensor Product Manual

Output Timing Delays
ON
- OFF
D D
“— “—
«2 «2y
i «2 «2y
Time — (D=1ms-90.0s)

is chosen, the sensor returns to the Setup menu and additional options become available to set

NOTE: For the one-shot timer:
* LO = On pulse when a target is detected in the light state

* DO=0n

. PR
Delay Timer =

pulse when a target is detected in the dark state

- (

DRl e R

Use these menus to set the delay timers. These menus are only available if an output timing delay is selected.
* 1 msto9 msin 1 msincrements
* 10 ms to 90 ms in 10 ms increments
* 100 ms to 900 ms in 100 ms increments
* 1.0 ms t0 90.0 sin 1.0 s increments

For =~ and =" =, the default is 0.

1)

For 5 { | the default is:

* 1 ms when the response speed is either 250 us or 1 ms
* 10 ms when the response speed is 5 ms

o) )
Use © or ("'/ to scroll through the values. Millisecond values do not include the decimal point; seconds values include the

decimal point.

Input Wire Function
Use this menu to select the inp

o~ —| aser off when

. (),

—NMaster sync lin

- . —Slave sync line

07-Nov-25

_
om0

ut wire function. The default is off.

—Ignore all pulses

pulled low

—Remote TEACH input

e output for two-sensor cross-talk avoidance
output for two-sensor cross-talk avoidance

© Banner Engineering Corp. All rights reserved. page 15 of 34
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To configure sensors for master-slave operation, see "Sync Master/Slave" on page 26.

s Z -
Sensitivity =7
Use this menu to set the sensitivity. The default is standard.

. A —High sensitivity. Use this setting for low contrast sensing

gy} )

w2 —Standard sensitivity

)
),

« o —| ow sensitivity. Use this setting to stabilize the output in high vibration applications

-

Cut-Off Operation e

Use this menu to select cut-off operation. The default is )

P
L

- Lo — Output follows LO/DO selection; sensor treats target in background (or loss of signal) as the dark state.
=~ — Qutput switches OFF when the target is beyond the background suppression distance.
o — Output switches ON when the target is beyond the background suppression distance.

Cut-off oulput settings and operation

[N
=

Output State Based on - = " menu and LO/DO Selections

Target in Cut-Off No Light Received (Loss of Signal)
L LO/DO LO/DO
o OFF LO/DO
o ON LO/DO

NOTE: The output may transition ON to OFF or OFF to ON when the target enters the diffuse sensing
range. Consider an ON-Delay or the laser inhibit input if necessary.

Display View ==~

Use this menu to select the display view. The default is normal.

(0
(

—Normal
—Inverted (rotated 180°)
—Normal and the display enters sleep mode after 60 seconds

27  —lInverted (rotated 180°) and the display enters sleep mode after 60 seconds

When the sensor is in sleep mode, the display wakes with the first button press.

Exit the Top Menu £

L

Navigate to == and press TEACH and MODE together to exit the top menu and return to Run mode.

D @
Setup mode can also be exited by pressing and holding © and & simultaneously for longer than 2 seconds from
anywhere in the top menu.

_
Reset to Factory Defaults = ==
Use this menu to restore the sensor to the factory default settings. Select ™= to return to the sensor menu without
restoring the defaults. Select St

% to restore the sensor to the factory default settings and return to Run mode.

page 16 of 34 © Banner Engineering Corp. All rights reserved. 07-Nov-25
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Factory Default Settings

Setting Factory Default

D

D}

Display view (==7)

—Normal, no sleep mode

- L =

Input wire function ( © o ) —Ignore all pulses

~(
{

- —20%, Window and Light Set
—50%, Dark Set

Offset Percent ( Fok )

)

Output operation (=-=) L —Light operate
Output timing delays ('—'”- ] ) o F —No delay
Response speed (775 ) 5 1ms

Sensitivity (=) —Standard sensitivity

TEACH process selection ( EoH ) —Two-point static TEACH

Manual Adjustments

Manually increase or decrease gain using © or Q'/
D) . .
1. From Run mode, press either © or @® one time. The current signal strength value flashes slowly.

2. Press to decrease the sensor's gain or to increase the sensor's gain, or press and hold or to rapidly
decrease or increase gain. After 1 second, the normalized signal strength flashes rapidly, the new setting is accepted,
and the sensor returns to Run mode.

Remote Input

Use the input wire to program the sensor remotely. To program the sensor using the input wire, remote input must be enabled

[agy)

( o = SEE , "Input Wire Function " on page 15). The remote input provides limited programming options (see "Figure:
Remote Input Map" on page 18). Pulse the remote input according to the diagram and the instructions provided in this
manual.

The length of the individual programming pulses is equal to the value T: 0.04 seconds < T < 0.8 seconds.

07-Nov-25 © Banner Engineering Corp. All rights reserved. page 17 of 34
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Sensor Programming

Remote Input Map
Remote o= = Set | O g
Input (gray wire is input wire) Pulse Timing (T)
0.04 seconds < T < 0.8 seconds

Timing between Pulse groups > 1 second

Y

REMOTE
TEACH

—(_2x_LI" ) Teach Selection

(:ZC:‘:)

L »(3x r_)— Operator Lock () =)

Select the TEACH mode using the Remote Input

1. Access the TEACH selection.

Action

Double-pulse the remote input.

2. Select the desired TEACH mode.

Action

Pulses TEACH Mode

T

1 Two-point static TEACH
T T

2 T Dynamic TEACH
T T T

3 One-point window set

T T

One-point light set

One-point dark set

page 18 of 34 © Banner Engineering Corp. All rights reserved.
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—(_1x = )— Two-point static background suppression
—(_2x 1= »— Dynamic background suppression

.Y (3 1~ )»— One-pointwindow set (, ()
£ ——(_4x 1 )— One-pointlightset ( ) =)
é’ —(_5x 1~ )»— One-pointdarkset ( = )
S
e (4% 1 ) Buttonlock (=)
——(_1x 1 _)— Button Unlock (11 i=)
Y ——(2x = )»— ButtonLock (1. i=i7)

L+ 8x LT ) Resetto Factory Defaults (maintains remote input =

Starts selected Teach (same function as pressing Teach Button for > 2 sec)

Second pulse completes Teach (Two-point and Dynamic Teach only)

(=FF)

(N

(___

0

SET) (i~ =)

Result

X

=7 displays.

Result

The selected TEACH method displays for a
few seconds and the sensor returns to Run
mode.

07-Nov-25
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Reset to Factory Defaults Using the Remote Input
Follow the instructions below to reset the Q3X to factory defaults using Remote Input.

Eight-pulse the remote input to apply the factory defaults and return to Run mode.

The input wire function remains at remote teach input (SEt).

Locking and Unlocking the Sensor Buttons

Use the lock and unlock feature to prevent unauthorized or accidental programming changes. There are three different
settings available:

« 0. —The sensor is unlocked and all settings can be modified (default).

==  —The sensor is locked and no changes can be made.

(i

.= —The switch point value can be changed by teaching or manual adjustment, but no sensor settings can be
changed through the menu.

Whenin ===  mode, -2 displays when (-)(MODE) or (+)(TEACH) are pressed.

When in L Z mode, - =i displays when (-)(MODE) is pressed and held. To access the manual adjust options, briefly
press and release (-)(MODE) or (+)(TEACH). To enter TEACH mode, press the (+)(TEACH) button and hold for longer than 2
seconds.

Button Instructions

]
To enter - =

”~o
RN

mode, hold % and press & four times. To enter -

= mode, hold & and press = seven times.

Holding ® and pressing & four times unlocks the sensor from either lock mode and the sensor displays i

Remote Input Instructions
1. Access the remote input.

Action Result

. The sensor is ready to have the button state
Four-pulse the remote input.

defined and == displays.
2. Lock or unlock the sensor buttons.
Action Result
4 - .
Single-pulse the remote input to unlock the sensor. -0~ = displays and the sensor returns to
Run mode.
) - .
Double-pulse the remote input to lock the sensor. - == displays and the sensor returns to
Run mode.
Yoo
Triple-pulse the remote input to apply the operator lock to the sensor. F':" - dc'jSP|ay5 and the sensor returns to
un mode.

TEACH Procedures

Use the following procedures to configure the sensor.

Detection Reliability

After completing a TEACH, the detection reliability of the application can be assessed by comparing the displayed NSS value
of the light and dark target conditions. The difference between the two displayed values is an indication of the contrast of the
application.

07-Nov-25 © Banner Engineering Corp. All rights reserved. page 19 of 34
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Difference between Light and Dark target NSS values Application reliability
>10 Marginal
10 to 20 Low
20to 40 Good
40 to 60 Robust
> 60 Excellent

. . 0T
Two-Point Static TEACH =
Two-point TEACH sets a single switching threshold. The sensor centers the switch point between two taught conditions with
the Output ON condition on one side and the Output OFF condition on the other.

-

Two-Point TEACH (Light Operate shown)

2nd Taught 1st Taught
Condition Condition

'
' Sensor positions
1 threshold midway
! between taught conditions

—_—
Output OFF Output ON
I : I
Darkest Position Most Light
(no signal) adjusted by (saturated
Manual Adjust signal)
NOTE: The sensor must be setto == = Z7 to use the following instructions.
NOTE: To program the sensor using remote input, remote input must be enabled ( = Bk )
1. Present the target.
Method Action Result

Push Button Present the first target. The sensor-to-target distance must be within

the sensor's range. The target's value displays.

Remote Input
2. Start the TEACH mode.

Method Action Result

SEE and P flash alternately
Push Button Press and hold TEACH for longer than 2 seconds. on the display. The DYN and WND

indicators flash.

Remote Input  No action required. n/a

3. Teach the sensor.

Method Action Result
Push Button Press TEACH to teach the target. The sensor is taught the first target.
S5 and ©0E flash alternately
Remote Input  Single-pulse the remote input. on the display. The DYN and WND

indicators flash.

4. Present the target.

page 20 of 34 © Banner Engineering Corp. All rights reserved. 07-Nov-25
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Method Action Result

Push Button . SEE
Present the second target. The sensor-to-target distance must be -

T
roX

and - flash alternately

within the sensor's range. on the display. The DYN and WND
Remote Input 9 indicators flash.

5. Teach the sensor.

Method Action Result
Push Button Press TEACH to teach the target. The sensor is taught the second
target and the sensor returns to Run
Remote Input  Single-pulse the remote input. mode.

Expected TEACH Behavior for Two-Point Static TEACH

Condition TEACH Result Display

At least one taught condition is between
the minimum and maximum signal level
limits.

Sets the thrg_shold between the two The current NSS displays.
taught conditions.

Sets the threshold at the minimum
level. Sets the sensor at the maximum
detection condition.

E o briefly displays, and then the
current NSS displays.

Both taught conditions are darker than
the minimum signal value limit.

Sets the threshold at the maximum
level. Sets the sensor at the minimum
detection condition.

Both taught conditions are brighter than
the maximum signal value limit.

bl briefly displays, and then the
current NSS displays.
Both taught conditions are at the same  Sets the threshold slightly below the Fo briefly displays, and then the
signal level. This is a Calibration Set. two taught conditions. current NSS displays.

-
N

. O
Dynamic TEACH ==
Dynamic TEACH sets a single switching threshold during machine run conditions. Dynamic TEACH is recommended for

applications where a machine or process may not be stopped for teaching. During Dynamic TEACH, the sensor takes
multiple samples of the light and dark conditions and automatically sets the switch point at the optimum level.

Dynamic TEACH (Light Operate shown)

Darkest Taught Lightest Taught
Condition Condition

Sensor positions
threshold midway

L}
1
1
1
! between taught conditions

: —— !
1 ] 1
Output OFF Output ON
I : I
Darkest Position Most Light
(no signal) adjusted by (saturated
Manual Adjust signal)
(L =1 L . . .
NOTE: The sensor must be setto == = 27 to use the following instructions.
. . . A g
NOTE: To program the sensor using remote input, remote input must be enabled ( @@~ = ZZC )
1. Present the target.
07-Nov-25 © Banner Engineering Corp. All rights reserved. page 21 of 34
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Method

Push Button

Remote Input the sensor's range.

2. Start the TEACH mode.

Method

Push Button

Remote Input  No action required.
3. Teach the sensor.

Method
Push Button

Remote Input

4. Present the targets.

Method
Push Button

Present additional targets. The sensor-to-target distance must be
within the sensor's range.

Remote Input

5. Teach the sensor.

Method
Push Button

Remote Input

Action

Present the first target. The sensor-to-target distance must be within

Action

Press and hold TEACH for longer than 2 seconds.

Action

Press TEACH to teach the target.

Single-pulse the remote input.

Action

Action

Press TEACH to stop teaching the sensor.

Single-pulse the remote input.

Expected TEACH Behavior for Dynamic TEACH

Condition

At least one taught condition is between
the minimum and maximum signal level
limits.

All conditions are darker than the
minimum signal value limit.

All conditions are brighter than the
maximum signal value limit.

All conditions are at the same signal
level. This is a Calibration Set.

page 22 of 34

TEACH Result

Sets the threshold between the two
conditions.

Sets the threshold at the minimum
level. Sets the sensor at the maximum
detection condition.

Sets the threshold at the maximum
level. Sets the sensor at the minimum
detection condition.

Sets the threshold slightly below the
two taught conditions.

© Banner Engineering Corp. All rights reserved.
www.bannerengineering.com
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Result

The target's value displays.

Result
57 and 27 flash alternately
on the display. The DYN indicator
flashes.
n/a

Result

The sensor begins sampling target

intensity information and 257 and

SEF flash alternately on the display.
The DYN indicator flashes.

Result

The sensor continues to sample
target intensity information and

[ B

and =" flash alternately
on the display. The DYN indicator
flashes.

L) R
ot

Result

The sensor sets the switching
threshold and returns to Run mode.

Display

The current NSS displays.

=T briefly displays, and then the
current NSS displays.

i briefly displays, and then the
current NSS displays.

[u}

LR briefly displays, and then the
current NSS displays.

07-Nov-25
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Window Set =

Window set sets a sensing window using the window offset percentage. Use the Fok

percentage. The default is 20%.

Window Set (Light Operate shown)

Sensing window size
adjusted by

1 Manual Adjust

-~

Q3X Laser Contrast Sensor Product Manual

menu to set the window offset

Output OFF Output ON Output OFF
I I I
Darkest Single Most Light
(no signal) taught (saturated
point signal)
(] . e .
NOTE: The sensor must be setto == = =« o7 to use the following instructions.

NOTE: To program the sensor using remote input, remote input must be enabled ( i =

1. Present the target.

Method
Push Button

Action

Remote Input sensor's range.

2. Start the TEACH mode.

Method Action

Push Button Press and hold TEACH for longer than 2 seconds.

Remote Input  No action required.

3. Teach the sensor.

Method Action

Push Button Press TEACH to teach the target.

Remote Input  Single-pulse the remote input.

Expected TEACH Behavior for Window Set

Condition TEACH Result

Sets a symmetric window around the
taught condition. The threshold window

[y

is set by the ™ =T

A valid condition is detected.
value.

Sets a symmetric window around the

The taught condition is at a valid low taught condition, using the minimum

signal level.
9 offset value.

Continued on page 24
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Present the target. The sensor-to-target distance must be within the

Result

The target's value displays.

Result

[l g [Ix(
(

-2 and flash alternately
on the display. The WND indicator
flashes.

n/a

Result

The sensor sets the window and
returns to Run mode.

SEE flashes briefly on the display
and the sensor returns to Run mode.

Display

The current NSS displays.

The achieved percent briefly displays,
and then the current NSS displays.
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Sensor Programming

Continued from page 23

Condition

The taught condition is less than the
minimum detection range.

The taught condition plus the offset is

greater than the detection range. detection condition.

Vo
s

Light Set

Light set sets a switching threshold a user-selectable percent offset below the presented condition. Use the

set the offset percentage. The default is 20%.

TEACH Result

Sets a single threshold at the minimum
level. Sets the sensor at the maximum
detection condition.

Sets a single threshold at the maximum
level. Sets the sensor at the minimum

Display

-
R )

briefly displays, and then the
current NSS displays.

i briefly displays, and then the
current NSS displays.

e

D

menu to

Light Set (Light Operate shown)

Threshold position
adjusted by
Manual Adjust

-—

-

Sensor positions the
threshold slightly below
[<®— the presented condition

Output ON

Darkest
(no signal)

)

),

[ X

LI —

NOTE: The sensor must be set to

NOTE: To program the sensor using remote input, remote input must be enabled ( ™

1. Present the target.

Method
Push Button

Action

Remote Input sensor's range.

2. Start the TEACH mode.

Method Action

Push Button

Remote Input  No action required.

3. Teach the sensor.

Method Action

Push Button Press TEACH to teach the sensor.

Condition
Presented

Present the target. The sensor-to-target distance must be within the

Press and hold TEACH for longer than 2 seconds.

Most Light
(saturated
signal)

L £ to use the following instructions.

—

Result

The target's value displays.

Result

Sk and - flash alternately
on the display. The DYN and WND

indicators flash.

n/a

Result

The sensor sets the switching
threshold and returns to Run mode.

Continued on page 25

page 24 of 34

© Banner Engineering Corp. All rights reserved.

07-Nov-25

www.bannerengineering.com



Sensor Programming

Method

Remote Input

Expected TEACH Behavior for Light Set

Condition

A valid condition is detected.

The taught condition is at a low signal
level.

The taught condition is darker than the
minimum signal value limit.

The taught condition is brighter than the

Continued from page 24
Action

Single-pulse the remote input.

TEACH Result
Sets the threshold at a value less than
the taught condition, as defined by the
P value.
Sets the threshold at a percentage
greater than the value defined by the
For value.
Sets the threshold at the minimum

level. Sets the sensor at the maximum
detection condition.

Sets the threshold at the maximum

Q3X Laser Contrast Sensor Product Manual

Result

pulng g

flashes briefly on the display
and the sensor returns to Run mode.

Display
The current NSS displays.

The percent offset needed with the
presented target briefly displays, then
the current NSS displays.

£ briefly displays, and then the
current NSS displays.

The current NSS displays.

maximum signal value limit. level minus the ~c& value.
L.
Dark Set =
Dark set sets a switching threshold a user-selectable percent offset above the presented condition. Use the FZE menuto

set the offset percentage. The default is 50%.

Dark Set (Light Operate shown)
Threshold position
adjusted by
Manual Adjust
e

Sensor positions
threshold slightly above
the presented condition —

Output ON

Condition Most Light

Presented (saturated
signal)

Darkest
(no signal)

Lo
D

NOTE: The sensor must be setto =7 = & to use the following instructions.

NOTE: To program the sensor using remote input, remote input must be enabled ( = BEE )
1. Present the target.
Method Action Result
Push Button

Present the target. The sensor-to-target distance must be within the

. The target's value displays.
sensor's range.

Remote Input

2. Start the TEACH mode.

07-Nov-25 © Banner Engineering Corp. All rights reserved.
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Method
Push Button

Remote Input
3. Teach the sensor.

Method

Push Button

Remote Input

Expected TEACH Behavior for Dark Set

Condition

A valid condition is detected.

The taught condition is a low signal
level.

The taught condition is darker than the
minimum signal value limit.

The taught condition is brighter than the
maximum signal value limit.

Sync Master/Slave

No action required.

Action

Press and hold TEACH for longer than 2 seconds.

Action

Press TEACH to teach the sensor.

Single-pulse the remote input.

TEACH Result
Sets the threshold at a value greater
than the taught condition, as defined by
the == value.
Sets the threshold at a percentage
greater than the value defined by the
Pk value.
Sets the threshold at the minimum

level. Sets the sensor at the maximum
detection condition.

Sets the threshold at the maximum
level. Sets the sensor at the minimum
detection condition.

Sensor Programming

Result

pulng g

and T flash alternately
on the display. The DYN and WND
indicators flash.

n/a

Result

The sensor sets the switching
threshold and returns to Run mode.

[ng g
S0z

flashes briefly on the display
and the sensor returns to Run mode.

Display
The current NSS displays.

The percent offset needed with the
presented target briefly displays, then
the current NSS displays.

bl briefly displays, and then the
current NSS displays.

i briefly displays, and then the
current NSS displays.

Two Q3X sensors may be used together in a single sensing application. To eliminate crosstalk between the two sensors,
configure one sensor to be the master and one to be the slave. In this mode, the sensors alternate taking measurements and

the response speed is 25 ms.

[
U

1. Configure the first sensor as the master; navigate: oy T

g
i

e,

2. Configure the second sensor as the slave; navigate: TN
3. Connect the gray (input) wires of the two sensors together.
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Sensor Menu Map

Setup Mode Menu Map
Top Menu Sub Menu
tO®Y @@
Output Operation
v Light Operate (v default setting)

Dark Operate

+ Two-Point Static Teach
Dynamic Teach
Window Set
Light Set
Dark Set

(min, 10, 20, 30, 40, 50) - Window & Light Set options (20% is default for Light Set and Window)
(min, 25, 50, 100, 200) - Dark Set options ( 50% is default for Dark Set)

* Pct menu present when teach is set to Window, Light, or Dark

set Response Speed to 250 microseconds
v set Response Speed to 1 millisecond
set Response Speed to 5 milliseconds
** Response Speed menu not present when Input Wire Function set to Master or Slave

v off: no delays enabled
on: enable on and/or off delay (set value in Delay Timer menu)
1 Shot, fixed output pulse duration
LO = Single fixed duration, On pulse when moving into light state
DO = Single fixed duration, On pulse when moving into dark state

Available when
o5 setto “on” = iz
e e *** Menu not present when = is set to “off’

Available when ) ("ond" and "ofd" default to 0, “dt1” defaults to 1 or 10 depending on response speed setting)

{ ms to 5.7 secrange, set Delay Timer value (seconds have decimal)

o= setto “1Sh” (-

» off: input is not active, ignore pulses
laser off when pulled low
laser on when pulled low
set: Remote Teach input
Master sync line for two sensor cross talk avoidance (response speed is 25 ms)
Slave sync line for two sensor cross talk avoidance (response speed is 25 ms)

 standard sensitivity
« high sensitivity
o low sensitivity

.~ Output follows LO/DO selection; sensor treats target in background as dark state
Output switches OFF when target is beyond background suppression distance
= Output switches ON when target is beyond background suppression distance
***+ CtO menu is not present on the 300 mm LD models

i v display on

display on, inverted

display off (enters sleep mode after 60 seconds)

= display off, inverted (enters sleep mode after 60 seconds)

= end: exit setup

Reset to Factory Defaults
A

HES  yes: reset to factory defaults

no: do not reset to factory defaults
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Chapter Contents

Chapter 5 Abbreviations

The following table describes the abbreviations used on the sensor display.

Abbreviation

L
O

1
L]
s

07-Nov-25

Description

No light received (loss of signal)
The signal is saturated

One shot

First

One point

Second

Two-point static TEACH
Bottom—The sensor is at minimum gain during a manual adjustment or after a TEACH
Calibration set

Cutoff—A target is detected in the background (models with background suppression only)
Output timing delays

Dark operate

Dark set

Display read

Delay timer

Dynamic TEACH

Excess gain

Exit to Run mode

Go

High sensitivity

Input wire function

Light operate or low sensitivity
Lock

Laser off

Light set

Minimum

Master

Continued on page 29
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Abbreviation

[
-
I

07-Nov-25

Continued from page 28
Description

Off delay

On delay

Output operation

Offset percentage
Reset to factory defaults
Sensitivity

Input wire = remote teach function
or

Set (used in the TEACH procedures)
Standard sensitivity

Slave

Response speed

Stop

Teach process selection

Q3X Laser Contrast Sensor Product Manual

Top—The sensor is at maximum gain during a manual adjust or after a TEACH

Window set

Unlock

© Banner Engineering Corp. All rights reserved.
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Chapter Contents

Chapter 6 Troubleshooting

Troubleshooting Codes

Code Description Resolution

No light received For some applications, reposition the
.- sensor or the target

For some applications, reposition the

bl The signal is saturated sensor or the target

Error Codes
Code Description Resolution
AT Output short circuit C_heqk the wiring for an electrical short
circuit
cr Laser fault Contact Banner Engineering to resolve
Thg display is blank and the output EEPROM or System Fault Contact Banner Engineering to resolve
indicator flashes
07-Nov-25 © Banner Engineering Corp. All rights reserved. page 30 of 34
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Chapter Contents

Cordsets ...

] Lo (] (SRRSO PPPPPP

Chapter 7

Cordsets

Accessories

All measurements are listed in millimeters, unless noted otherwise. The measurements provided are subject to change.

Model
MQDC1-501.5
MQDC1-503
MQDC1-506
MQDC1-515
MQDC1-530
MQDC1-560
MQDC1-5100
MQDC1-506RA
MQDC1-515RA
MQDC1-530RA

MQDC1-560RA

Model
MQDC-WDSS-0506
MQDC-WDSS-0515

MQDC-WDSS-0530

07-Nov-25

Length

0.5m (1.5 ft)
0.9 m (2.9 ft)
2m (6.5 ft)
5m (16.4 ft)

9 m (29.5 ft)
18 m (59 ft)
31m (101.7 ft)
2m (6.5 ft)
5m (16.4 ft)

9 m (29.5 ft)

19 m (62.3 ft)

Length

2'm (6.56 ft)
5m (16.4 ft)

9m (29.5 ft)

Style

Straight

Right-Angle

Style

Straight

@155 mm

L’ @4.8 mm
fe——43.5mm

5-Pin Single-Ended M12 Female Cordsets

Dimensions

M12 x 1 —f=—n]
0145057

5-Pin Single-Ended M12 Female Stainless Steel Washdown Cordsets

Dimensions

© Banner Engineering Corp. All rights reserved.
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Pinout (Female)

Pinout (Female)
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Brackets

All measurements are listed in millimeters, unless noted otherwise. The measurements provided are subject to change.

SMBQ4X..
» Swivel bracket with tilt and pan movement for precision adjustment
+ Easy sensor mounting to extruded rail T-slots
» Metric and inch size bolts are available
+ Side mounting of some sensors with the 3 mm screws included with the sensor

B=7xM3x0.5

Bolt thread (A): 3/8 - 16 x 2% in for SMBQ4XFA; M10 - 1.5 x 50 for
SMBQ4XFAM10; n/a; no bolt included. Mounts directly to 12 mm (% in) rods for
SMBQ4XFMA1

SMB18A
» Right-angle mounting bracket with a curved slot for versatile orientation
* 12-ga. stainless steel
* 18 mm sensor mounting hole
+ Clearance for M4 (#8) hardware
» CAD Files: DXF, PDF, IGS, STP

Hole center spacing: Ato B =24.2
Hole size: A=24.6,B=17.0x4.6,C=90 18.5

SMB18FA..
+ Swivel bracket with tilt and pan movement for precision adjustment
« Easy sensor mounting to extruded rail T-slots

* Metric and inch size bolts available /%/
* 18 mm sensor mounting hole =/ \<
Hole size: B=g 18.1

Bolt Thread (A):

SMB18FA=3/8-16 % 2in

CAD Files: DXF, PDF, IGS, STP

SMB18FAM10 = M10 - 1.5 x 50

CAD Files: DXF, PDF, IGS, STP

SMB18FAM12 = n/a; no bolt included. Mounts directly to 12 mm (%% in) rods
CAD Files: DXF, PDF, IGS, STP
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Chapter 8 Product Support and Maintenance

Clean Sensor with Compressed Air and Isopropyl Alcohol

Handle the sensor with care during installation and operation. Sensor windows soiled by fingerprints, dust, water, oil, etc.
create stray light that may degrade the peak performance of the sensor.

Blow the window clear using filtered, compressed air, then clean as necessary using 70% isopropyl alcohol and cotton swabs
or water and a soft cloth. Do not use any other chemicals for cleaning.

Repairs
Contact Banner Engineering for troubleshooting of this device. Do not attempt any repairs to this Banner device; it contains

no field-replaceable parts or components. If the device, device part, or device component is determined to be defective by a
Banner Applications Engineer, they will advise you of Banner's RMA (Return Merchandise Authorization) procedure.

IMPORTANT: If instructed to return the device, pack it with care. Damage that occurs in return shipping is
not covered by warranty.

Contact Us

Banner Engineering Corp. | 9714 Tenth Avenue North | Plymouth, MN 55441, USA | Phone: + 1 888 373 6767

For worldwide locations and local representatives, visit www.bannerengineering.com.

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 ORANY OTHER PERSON OR ENTITY FORANY 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.

For patent information, see www.bannerengineering.com/patents.
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