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R-GAGE® T30R Sensor

1 Product Description

Radar-Based Sensors for Detection and Measurement of Moving and Stationary Targets

=  FMCW radar detects moving and stationary objects

= Adjustable sensing field—ignores objects beyond setpoint

= Easy setup and configuration af range, sensitivity, and output using the Banner
Radar Configuration Software

= Sensing functions are immune to wind, fog, steam, and temperature changes and
resistant to rain and snow

= Compact, rugged IPE7 housing withstands harsh environments

& WARNING:

= Do not use this device for personnel protection
= Using this device for personnel protection could result in serious injury or death.
= 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.

1.1 Models

Models 1 Maximum Range @Connection Supply Voltage Telecom Approved Output

Analog currant
T20R-1515-KIQ 10 vDCto 30 VDC (4 mA o 20 mA and 1
MPHI/PNP discreta)

I al M12/E vk Analog voltage
15 m (48.2 1) niagra Lra-sty

T30R-1515-KUQ guick disconnect 12 WV DCto 30 v DC LIS, EU (0Vto10VaordsV
w4 5%, and 1

MPM/PNP discrata)

Dual discrete
(MNP MNF MP)

T20R-1515-KDQ 10 v DCto 30 W DC

1.2 Overview

The T30R is an industrial radar sensor that uses high frequency radio waves from an internal antenna. It detects high-
dielectric targets, such as metal or large amounts of water, and lower-dielectric materials, such as wood, rock, or organic
material. The sensor can be configured with software, 10-Link, remaote input wires, or push buttons to sense objects up to a
specific distance, ignoring objects beyond this distance (background suppression). Or the sensor can be taught a reference
paint to detect the presence or absence of an objects (retroreflective).

Figure I Sensivg Bamgs
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L Integral 5-pin M12/Euro-style quick disconnact models are istad. To ordar the 150 mm (& in) PUR cable model wwith a M12/Eura-

style quick disconnact, replace the suffix "Q" with "QP" in the modeal numbear. For example, TA0R-1515-KI1QP.
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R-GAGE® T30R Sansor

1.3 Features and Indicators

LED Color Description
. 1 P awar Graan Powear OMN
Fropure 2 TI0R Fegtines
2 Sgnal Red Flashas in proporion to the signal
Strength strangth
Targeal i within the taught analog
. Cuiput 1 Amber span or discrate output status
4 Cutput 2 Ambar Discrate out put status
Marmally apenfnarmally closead
5 MO NG Ambar slatus ol discrate autput
Cual discrata models have two LEDs
G nia nia Cutpul Teach bultons

=ignal strength and the Indicator LEDs

Signal Strength LED
Off: The signal strength less than one.

Flashing: The flashing is in proportion to the signal strength. The frequency increases as the signal strength
increases from greater than 1x the user-selected signal strength threshold to 4= the signal strength threshold.

On: The signal strength is greater than 4= the user-selected signal strength threshaold.

Output LEDs

Indicate that a target is present within the taught range and the signal strength is above the required signal strength

threshold.

d WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET




R-GAGE® T30R Sensor

2 Installation Instructions

2.1 Sensor Orientation

Correct sensor-to-object orientation is important to ensure proper sensing.
Minimize the tilt angle of a target relative to the sensor. The target should be tited less than half of the beam angle.
Figune 3. Tk grghe of Hes barget relative bo dhre semsor

target

B, = IIE:LEIM

|

Recommendeaed Mot Recommendad

2.2 Mount the Device Using the Threaded Barrel

1. Ifyour device came with a lock washer, place the lock washer on the barrel of the device.

2. Insert the barrel of the device though a hole or a bracket.

« Ifdesired and available, insert the device through an appropriately sized hole in the machine or equipment at the
desired location.

« It a bracket is needed, insert the device into the bracket.

Thread the mounting nut anto the barrel of the device, finger tight.

4. Ifusing a bracket, mount the device and the bracket to the machine or equipment at the desired location. Do not
tighten the mounting screws at this time.

5. Check the device alignment, aiming it near parallel to, or down towards, the ground.
If aiming at a target, alignment and signal strength can be checked via the red Signal Strength LED or the Banner
Radar Configuration Software.

6. Tighten the nut.
7. Ifusing a bracket, tighten the mounting screws to secure the device and the bracket in the aligned position.

tad
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R-GAGE® T30R Sansor

2.3 Connect to the Sensor

2.4 Wiring

A = Pro Conyaaar Cainle (W0 DC-206-USE]

B = Sphmer {CEBMLASLFM LIS 1)

Z = PCruaning Baaags Radar Soahgueanoa softw e
O=TaoR

E = Fowar Supply (FSW-24-1 o FS D-24-4]

F = Qpncaal 5Fin o 3-Fa Dol e-Eaded Cosdsar {2,
R OECA-215E55)

Quick disconnect wiring diagrams are functionally identical.

Push-pull Output and Analog Current Output

* s e Thove vt 0 oo g ralb J P AP P S ing) -

Push-pull Output and Analog Voltage Output

D OutD Lik

A_OQut

ﬁ— hput

* Pugh # ulouiput. Userconfigumbi: FFAPN Soithy .

Dual Discrete Output ey
1 = Brown
b - 2 = White
- 4 = Black
D1 Outd L1k 5 = Gray (Connect for use with remote input or
D2 Out Banner Radar Configuration software)
Biput e 1
€ )
“Push-Pulloutpu tU serconfigu rahl PY P APY setting. 3 it 5
2.5 Install the Software
1’:? Important: Administrative rights are required to install the Banner Radar Configuration software.

& WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET



R-GAGE® T30R Sensor

Download the latest version of the software from www.bannerengineering.com/us/en/products/sensors/ saftware/
radar-configuration.html.

Mavigate to and open the downloaded file.

Click Install to begin the installation process.

Depending on your system settings, a popup window may appear prompting to allow Banner Radar Configuration to
make changes to your computer. Click Yes.

Click Close to exit the installer.

WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET



R-GAGE® T30R Sansor

3 Getting Started

Power up the sensor, and verify that the power LED is ON green.

3.1 Connect to the Sensor

Connect the sensor to the splitter cable from the PRO-KIT. See Configuration Tool on p. 27.
Connect the external power and Pro Converter cable to the splitter cable.

Connect the Pro Corverter cable to the PC.

Open the Banner Radar Configuration Software.

Go to Sensor > Connect on the Navigation toolbar.

The Connection screen displays.

Select the correct Sensor Model and Com Port for the sensaor,

Click Connect.

The Connection screen closes and the sensor data displays.

0ok W

=om

3.2 Software Overview

Easy setup and configuration of range, sensitivity, and output using the Banner Radar Configuration and Pro Converter
Cable.

Fiqure 4. Banmer Badsr Sonmfiquration 5 oflwsgne

1. MNavigation toolbar—Use this toolbar to connect to the sensor, to save or load a configuration, or to reset to factory
defaults

2. Live Sensor Data and Legend—Shows the signal strength versus distance for the connected sensor, as well as
options to select which data displays on the graph

3. Summary pane—Displays the distance to the target, the signal strength, and the output status
4. Sensor Settings pane—Set the sensor parameters in this pane
5. Status bar—Shows whether the sensor is connected, if a software update is available, and if the sensor data is being

recorded to a file

6. Live Sensor Data controls—Use these controls to record, freeze, and play real-time sensor data, and to refresh the
SENSOr connection

a WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET



R-GAGE® T30R Sensor

4 Banner Radar onurton Workspace

4 1 Navigation Toolbar

Use this toolbar to connect to the sensor, to save or load a configuration, or to reset to factory defaults.
Fram the File menu, the following options are available:

Load Config
Load a configuration to the connected sensor. Use this aption to set up multiple sensors with the same parameters.
Save Config
Save a configuration to a desired location for future use.
Reset Frequently Used Settings
Resels the software settings without changing the configuration of the attached sensor.
Exit
Exit the Banner Radar Configuration Soltware.
Fram the Sensor menu, the following options are available:

Connect

Connect to the sensor.
Disconnect

Disconnect from the sensor.

Factory Reset
Select to perform a factor reset on the sensor. All custom parameters will be lost.

From the Help menu, the following option is available:

About
Select to view the software version number, the copyright notice, and the warranty.

4.2 Live Sensor Data and Legend

The Live Sensor Data area displays the live distance and amplitude signal from the connected radar sensor. The signal
strength threshold, switch point, and hysteresis are also plotted. Use these signals to evaluate targets to determine where the
signal strength threshold and switch point should be configured for reliable detection.

Use the Y-Axis Max and the X-Axis Max to adjust the range displayed on the plot.

Legend
Use the legend to select which data appears on the graph.

Signal
Displays the strength of the signal over distance.
Signal Threshold
Displays the signal strength threshold.
Primary Targets
Represents the signal strength and location of the strongest target inside the switch paint.
Analog Window *
The range the analog signal represents.
Available on analog models.
Discrete 1/12 Window 2
The range for the discrete output.
Switch Pt Lines
Displays the switch paint distance.

2 yaces by curpon model.

WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET ]



R-GAGE® T30R Sansor

Hysteresis Lines
Displays the hysteresis distance.

4.3 Summary Pane

The Summary pane (blue shaded area) displays Distance, Signal Strength, and Output Status.

Distance
Displays the distance to the target.

Signal Strength

Displays the amount of excess gain of the signal received from the target. The excess gain is relative to the
minimurn detection threshold (Signal Strength Threshold = 1).

Output Status
Displays whether the output is ON or OFF, or the analog output value (analog models anly).

4.4 Sensor Settings Pane

Set parameters for the sensor.

Click Read to read the connected sensor's current parameters. Click Write to write the parameters to the sensor. Yellow
highlight on a parameter's value indicates changes that have not yet been written to the sensor.

4.41 General Tab

The following are the parameters on the General tab on the Sensor Settings pane.

Response Speed
Choose the response speed of the sensor (Slow, Medium, Fast).
Target Selection
Signal Strength Threshold: Choose the threshold for the minimum amount of signal needed to actuate the output.

Target Mode:

Strongest Target—0Output responds to the target with the highest signal strength that is over the signal strength
threshaold.
Nearest Target—0Output responds 1o the nearest target that is over the signal strength threshold.

Advanced Target
Minimum Active Sensing Range: Sensor ignores anything from the face of the sensor to this defined range.
Maximum Active Sensing Range: Sensor ignores anything past this defined range.
Measurement Hold: A rate of change filter to smoaoth the output and reduce chatter. For more information, see
Using Measurement Hold Example on p. 21.

Hold Time: The period of time that the sensor prevents the output fram increasing or decreasing farther than the
Maximum Distance Increase/Decrease. Available when Measurement Hold is set to enabled.

Maximum Distance Increase: The maximum amaourt that the Measurement Hold function allows the distance to
increase, or move farther away from the sensor, in a given period of time called out by the Hold Time. Setting this to
zero disables it. Available when Measurement Hold is set to enabled.

Maximum Distance Decrease: The maximum amount that the Measurement Hold function allows the distance to
decrease, or move closer to the sensor, in a given period of time called out by the Hold Time. Setting this to zero
disables it. Available when Measurement Hold is set to enabled.

Sensor Polarity
Define the output and remote input signal type.

Sensor Lockout
Remote Input (Gray Wire): Enable or disable the remate input wire.
Sensor Push Buttons: Enable or disable the push buttons.

1w WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET



4.4.2 Analog Tab

R-GAGE® T30R Sensor

The following are the parameters on the Analog tab on the Sensor Settings pane. This tab is available for analog models.

Analog Span

Define the outer limits of the analog range. This can be used to create a positive or negative slope.

Analog output options:
Current: 4 mA to 20 mA

Voltage: 0Vio 10V or 0.5Vio 45V

Figure 5 5lope—Courmemd-Sourcing Made's
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Loss—of-Signal: Sets the Analog Output value used by the sensor during a loss of signal. When a signal is

restaored, measurement resumes.

Hold Last Value—The Analog Output holds the last value indefinitely during a loss of signal.
3.5 mA (0 V)—The Analog Output switches to this value 2 seconds after a loss of signal. For Voltage models,

this is 0 V. (Defaull)

20.5 mA (10.5 W/5 V)—The Analog Output switches to this value 2 seconds after a loss of signal. For Voltage

models, thisis 10.5 V.

Averaging: Use this menu to set the number of measurements that are averaged together for the analog output.
Increasing the averaging improves repeatability but increases the total response speed. The defaultis 1. The filter
can be setto 1, 2, 4, 8, 16, 32, 64, ar 12B. The total response time is show under Response Time.

Response Time

Caleulates the total response time, taking into account the general response speed and averaging.

Table 1: Analog

Analog Output Filter Setting
iy ool 1 2 4 8 16 32 64 128
Speed
Analog Output S pec [ms)
Fast 2 | | 16 32 G4 128 256
Meadium 20 40 &0 160 320 G40 1280 2560
5 kaww 100 200 400 800 1600 3200 G400 12500

WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET
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R-GAGE® T30R Sansor

4.4.3 Discrete1 Tab

The following are the parameters on the Discrete 1 tab on the Sensor Settings pane.

Output Mode
Select Switch Point or Window.
Switch Point: The distance at which the switch point threshold is placed.
Window: Define two set points to create window limits.
Distance Settings
Define the set paint(s) and the hysteresis.
Output Settings
NOINC: Select Normally Open or Normally Closed from the list.
On Delay: Set an on delay in milliseconds. The maximum time is 60,000 ms.
Off Delay: Setan off delay in milliseconds. The maximum time is 60,000 ms.
Response Time
Calculates the total response time, taking into account the general response speed and on or off delays.

Table 2: Discrete

Response Speed Discrete Output ON Spec (ms) Discrete Output OFF Spec (ms)
Fast 6 B

Medium 50 100

Slow 200 200

4.4 .4 Discrete 2 Tab

The following are the parameters on the Discrete 2 tab on the Sensor Settings pane. This tab is available for dual discrete
models.

Output Mode
Select Switch Point, Window, Complementary, or Pulse Pro/PFM.
Switch Point: Set a single switch point for the output to change.
Window: Define two setpoints to create window limits.

Complementary: Output 2 will be opposite of Output 1.
Pulse Pro/PFM: Pulse Pra/PFM output to interface with Banner lights or a PLC with PFM inputs.

Distance Settings
Avallable when Output Mode is set to Switch Point or Window.
Define the set paint(s) and the hysteresis.
Output Settings
Avallable when Output Mode is set to Switch Point or Window.
NOINC: Select Normally Open or Normally Closed from the list.
On Delay: Set an on delay in milliseconds. The maximum time is 60,000 ms.
Off Delay: Set an off delay in milliseconds. The maximum time is 60,000 ms.

Response Time
Calculates the total response time, taking into account the general response speed and on or off delays.

Table 3: Discrete

Response Speed Discrete Output ON Spec (ms) Discrete Output OFF Spec (ms)
Fast B b

Medium 50 100

Slow 200 200

12 WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET



R-GAGE® T30R Sensor

Pulse ProlPFM Settings

Avallable when Output Mode is set to Pulse Pro/PFM.

The T30R can generate pulses whose frequency are proportional to the sensor's measured distance, thereby
providing a method for representing an analog signal with only a discrete counter. The sensing range of the sensor
i5 scaled from 100 Hz to 600 Hz. 100 Hz equals the near range limit of the sensor, and 600 Hz equals the far

sensing range limit. An output of 50 Hz or 650 Hz (user defined in the software) represents a loss of signal condition

where there is no target or the target is out of range. This output can be tied directly to a number of Banner lights for
visual feedback without the need for a controller.

100 Hz: Define the near sensing range limit of the Pulse Pro range.
600 Hz: Define the far sensing range limit of the Pulse Pro range.

Loss—-of-Signal: Sets the value used by the sensor during a loss of signal. When a signal is restored, measurement
resumes.

Hold last value—The Discrete 2 Output holds the last value indefinitely during a loss of signal.
50 Hz—The Discrete 2 Output switches to this value 2 seconds after a loss of signal.
650 Hz—The Discrete 2 Output switches to this value 2 seconds after a loss of signal.

4.5 Live Sensor Data Controls

After connecting to the sensor, data sampling begins automatically (but not recording).

To stop data sampling, click . Stop.

To restart data sampling, click > Play. This only samples data from the sensor and displays it on the plot; it does not record
the data to a log file.

To record data to a log file, click @ Record. The log file selection prompt displays. Save the log file as desired. The log file
format is .csv.

If communication to the sensor is lost, click C Refresh Device Connection to reconnect.

WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET 13



R-GAGE® T30R Sansor

5onurn a Sensor

51 Banner Radar onurton Software

Use the Banner Radar Configuration software and PRO-KIT to set up the R-GAGE sensaor.
For more information visit www. bannerengineering.com/us/en/products/sensors/software/radar-configuration. html.

5.2 10O-Link Interface

|O-Link is a point-to-point communication link between a master device and sensor. Use |O-Link to parameterize sensors and
transmit process data automatically.

For the latest 10-Link protocol and specifications, see wwwio-link.com.

Each 10-Link device has an 100D (1O Device Description) file that contains information about the manufacturer, article
number, functionality etc. This information can be easily read and processed by the user. Each device can be unambiguously
identified via the 10DD as well as via an internal device |ID. Download the T30R's 10-Link 10DD package (p/n 216168 for
analog models and p/n 217271 for dual discrete models) from Banner Engineering's website at www.bannerengineering.com.

Banner has also developed Add On Instruction (AOI) files to simplify ease-of-use between the T30R, multiple third-party
vendors' I0-Link masters, and the Logix Designer software package for Rockwell Automation PLCs. Three types of AOI files
far Rockwell Allen-Bradley PLCs are listed below. These files and more information can be found at

winw. bannerengineering.com.

Process Data ADIs—These files can be used alone, without the need for any other I0-Link ADIs. The job of a Process Dala
A0 is to intelligently parse out the Process Data word(s) in separate pieces of information. All that is required to make use of
this ACI is an EtherMet/IP connection to the 10-Link Master and knowledge of where the Process Data registers are located
far each part.

Parameter Data ADIs—These files require the use of an associated 10-Link Master AOL. The job of a Parameter Data AO!,
when working in conjunction with the 10-Link Master ADI, is to provide guasi-realtime read’write access to all 10-Link
parameter data in the sensor. Each Parameter Data AOI is specific to a given sensor or device.

10-Link Master AQIs—T hese files require the use of one or more associated Parameter Data AOls. The job of an 10-Link
Master AOI is to translate the desired 10-Link readiwrite requests, made by the Parameter Data AOI, into the format a
specific 10-Link Master requires. Each 10-Link Master AOI is customized for a given brand af 10-Link Master.

Add and configure the relevant Banner [O0-Link Master AOI in your ladder logic program first; then add and configure Banner
|O-Link Device AOIs as desired, linking them to the Master AOI as shown in the relevant AQI documentation.

5.3 Push Button onurton

Using the push buttons, the first and second points can be taught. If other changes to the configuration are needed, use
either the Banner Radar Configuration Software or the remote input.
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R-GAGE® T30R Sensor

= Mote: Teach modes must be set with the remote input wire.

To cancel a configuration while in process, press and hold the button for the output being taught for longer than 2 seconds.

1. Toenter TEACH mode, press and hold the button for the desired output.
The buttons are Analog and Discrete (analog models) and Discrete 1 and Discrete 2 (discrete models).
The green Power LED turns OFF, the yellow LED of the output being taught turns ON, and the yellow LED of the
output not being taught turns OFF.
Position the target.
3. Press the button for the desired output one time to configure the first point.
The yellow LED of the output being taught flashes.
4. Paosition the target.

5. Press the button for the desired output one time to configure the second point.
The green Power LED turns on.

fa

5.4 Remote Input

Use the remote input to program the sensar remaotely.

The remote input provides limited programming options and is Active Low, but can be configured in the software. For active
low, connect the gray input wire to ground (0 V de), with a remaote switch connected between the wire and ground. Remote
teach can also be performed using the button on the Pro Converter Cable. The remote input wire is disabled by default.
Pulse the remote input wire 10 times or use the Banner Radar Configuration Software to enable the feature. After enabling
the remaote input feature, pulse the remaote 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.
Exit remote programming modes by setting the remaote input Low for longer than 2 seconds or by waiting for 60 seconds.

WAL DA AN ST QIR B BT - Tel: + 1 333 ATASTET 1%



R-GAGE® T30R Sansor

Figure 10 Bemate gt Mag

o Tl
hout e e s u n g
pu G ray wie 5 rem ole each Diput 284 EeT <8 B

Tin Iy benueen Puke goupe =1 seoord

—r Rem ofe Teach
[ L 1r }F—+ TeachOuputlds ASPH

—— [ L1x 1T 3— Teach Ouputl 28mASPL2

[ =2 1 }F— TeachOuput2 5Pl
Teach 0 uputl SPL2

[ L1 }F— OuputlModesSbpe (@anabg ouputBranaby modaluse

dEcre® m enu optons belw fordualdsoes model

| (I postiesipe
| (CET O Negateskpe

(= 0T F— Ouput2M odeSbpe (dicete ouput)

—— (L — No

—— (& )— NC
—— ™ 1 }— SPtBackgmund Teach
——{_dx 1T }— SPtObjpctTeah
L & 1T b W hidow Teach

— | I L ) Sensiidy Seboton

- (ET
T
T
Y T
)
w15
T )
L (ET ) ®

— [ dx LT ) Speed Selection
(T Fast
—— (BT }— Medim
L (ET ) s

=SS TametSebotion Mode
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= Mote: If a factory reset is performed through the Banner Radar Configuration Software, the remote input
wire becomes disabled (factory default setting). If the sensor is returned to factory defaults by using the
remote input wire, the input wire remains enabled and the rest of the settings are restored to factory
defaults.
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5.41 Bemote Teach

Use the following procedure to teach the first and second switch points.
1. Pulse the remote input once.

The green Power LED flashes, the yellow LED is off, and the red LED is off.
2. Present the first point.
3. Teach the switch point.

Action Result

Teach Accepted

The grean Power LED i off, the yvallow LED

af the output baing taught flashas while the

vallow LED af the output not being taught is
—|T|— aff. The red LED indicates signal strangth.

Teach Not Accepted

The green Power LED continues 1o flash,
the yeallow LED = off, and the red LED i off.

Retry teaching tha first paint.

Singla-pulse the remote input.

4. Present the second paint.
5. Teach the switch point.

Bction Result

The green Pawer LED tums on.
Teach Accepted
The sansar réatums 10 fun made,

T Teach Not Accepted

Single-pulse th ta i | |
R pEie TG TRes T The grean Paower LED ramains off, the

yallow LED af the output baing taught
cantinueas to Tlash whila tha yeliow LED aof
the autput not being taught i off.

Retry teaching the sacond paint.

5.4.2 Remote Setup
Use Remote Setup to set the output mode to set normally open or normally closed, change the analog slope, or set the teach
mode.

While in remote set up, pulsing the remote wire once configures output 1. For analog models, the slope of the output
changes. For discrete output, output 1 and output 2 options are identical.

Changing the Output Mode using remate input affects both the output configuration (narmally open versus normally closed)
and the Teach mode. The output configuration change takes effect immediately and can be used to change the output
between normally open and normally closed or the analog slope without changing the switch point distance. The change in
Teach mode does not immediately change the switch point location, but will affect the behavior of the next remote Teach.

Analog Teach Modes

The default is to teach two separate points. With a positive slope, the first taught point is 4 mA and the second taught pointis
20 maA,.

If the two taught points are within 100 mm or less, the sensor views them as the same point. It considers that point as the 20
mA spot and sets the 4 mA spot at 300 mm. If a taught point is within the dead zone, the sensor sets that point at 300 mm.

Discrete Teach Modes

Teaching two separate paints creates a window around that range.

Background Teach—Teaching the same point twice (paints within 100 mm of each other) sets the switch paint 200 mm in
frant of the taught point.

Object Teach—Teaching the same point twice (points within 100 mm of each other) sets the switch point 200 mm behind the
taught point.

Window Teach—Teaching the same point twice (points within 100 mm of each other) sets a window £50 mm on either side
of the taught point, for a total window size of 200 mm.
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Set the Sensitivity

Use Sensitivity Selection to set the signal strength threshald.
1. Access Sensitivity Selection.

Action Result
T T T
Triple-pulse tha ramaota input. | | | | | | The grean power LED flashes slowky.
T T
2. Select the desired signal threshald.
Action Result
Fulses TEACH Mode
T
1 _| |_ Signal Strangth Threshald = 1
T T
2 | | | | Signal Strangth Thrashald = 2
T
T T T
3 | | | | | | Signal Strangth Threshaold = 3
T T

Signal Strangth Threshald =5

T T T
T T T T T
5 | | | | | | | | | | Signal Strangth Threshald = 10
T T T T
T T T T T T
G _l_l_l_l_l_[_l_l_l_l_l_l_ Signal Strangth Threshald = 15
T T T T T
T T T T T T T
f) m_l_m_ Signal Strangth Thrashald = 20
T T T T T T

Signal Strangth Threshald = 30

The =ignal threshold s sel and
the grean powar LED flashes
afqual ta tha numbear of pluses,
pauzas, and than flashes equal
ta tha number of pulses a
secand tmea. Then the sensor
axils remaote teach and returns
1o run maode.

Set the Speed
Use Speed Selection to setthe speed of the sensor.

1. Access Speed Selection.

Bction Result

Faur-pulse the ramaoate input.

The grean powear LED flashas shwhy.

2. Select the desired signal threshald.
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Action Result
P“f“ TEACH Mode
T
1 Speed = Fasl
_| |_ The speed s sai and the powar LED llashes
T T aqual to the number of plusas, pausas, and
.l | | | | Speed = Medium then flashes equal to the numbear of pulses a
T sacond time. The sensor exits ramate teach
and retums 10 un made.
T T T
3 | | | | | | Spead = Slow
T T

Target Selection Mode

Use Target Selection to set the target that the output sees.

1. Access Target Selection mode.

Action Result
T T T T T
Five-pulse the remote input. —|_|_|_|_|_|_|_I_|_|_ The green power LED flashes showly.
T T T T
2. Select the desired signal threshald.
Action Result
P“f“ TEACH Mode
T Mearest Targelt—Outpul responds The =zignal threshold is set and the graan
1 _| |_ ta the nearest target that is aver power LED flashes equal to the numbar af
the signal strength threshaokd. pluses, pauses, and then flashes agual ta
Strongest Targel—Output the number al pulses a second timea. Than
. —|l|—|l|— responds to the targat with the the sansor axls remota teach and returns 1o
T highest signal strangth that s over run mode
the signal strangth threshaold.

5.5 Reset the Sensor to Factory Defaults

Reset the sensor to factory default settings using one of two methods.

Note: If a factory reset is performed through the Banner Radar Configuration Saftware, the remaote input

wire becomes disabled (factory default setting). If the sensor is returned to factory defaults by using the
remote input wire, the input wire remains enabled and the rest of the settings are restored to factory

defaults.

Reset Using the Banner Radar onurton

software

Go to Sensor > Factory Reset. The sensor indicators flash once, the sensor is reset back to the factory default settings, and

a confirmation message displays.

Reset Using the Remote Input

Eight-pulse the remote input to apply the factory defaults.
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5.5.1 Factory Default Settings

Table 4: General Tab Default Settings

Setting

Factory Default

Response Speed

Signal Strength Threshold
Target Mode

Measurement Hold

Discrete Output & Remote Input
Remaote Input Wire

Fush Buttons

Medium

1.0

Mearest Target
Disabled

PHNP

Disabled
Enabled

Table 5: Analog Tab Default Settings

20maAJ 10V Point
Loss of Signal

Averaging

Setting Factory Default
Range 4 ma to 20 mA (0 Vto 10 V)
4mAJOV Paint 03milMf

15.0 m (492 ft)
35 mA (0V)

1x (no averaging)

Table 6 Discrete 1 Tab Default Settings

Setting Factory Default
Dutput Mode Switch Point
Setpaint 1 15.0m (48.2 ft)
Hysteresis 0.05m (2 in)
NOMNC Mormally Open
On Delay 0Oms

Off Delay 500 ms

Table 7: Discrete 2 Tab Default Settings

Setting Factory Default
Output Mode Switch Point
Setpoint 1 15.0 m (49.2 ft)
Hysteresis 0.05m(2in)
NO/NC Mormally Open

On Delay 0Oms

Off Delay 500 ms
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5.6 Using Measurement Hold Example

Figurne [ Mesgsumement Hold

5.0 e A A AT cE MR
S dmasa s,

A emam Dsuanee Oecreame

4.5
1 sec 1 sec — M OiSiance INCmaDe

4.0

35

<] sec

E

3.0

25

Distance (m)

EEI . ]

15 n

Time (5)

The Hold Time is set to 1 second.

A

The Max Distance Change threshold (red lines) adapts based on the previous Raw Measurement sample (blue
lines) as long as that sample was within the previous threshaolds.

The temporary distance spike in the Raw Measurement (blue lines) is fitered out because the distance increase
was outside of the Max Distance Change (red lines). The Output Measurement (green lines) will hold its last
measurement.

The Raw Measurement change (blue lines) is greater than the Max Distance Change (red lines) so the Output
Measurement (green lines) holds its previous value while the Raw Measurement is beyond the Max Distance
Change. After the 1 second Hold Time expires, the Output Measurement and Max Distance Change thresholds
are updated based on the next Raw Measurement value.

The Raw Measurement (blue lines) drops down to a value below the Max Distance Change (red lines) so the
Output Measurement (green lines) holds its value for the Hold Time. After the 1 second Hold Time expires, the
Output Measurement and Max Distance Change thresholds are updated based on the next Raw Measurement
value.
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C ptons

Range
Tha s8ag0or 03n daacr 44 cigact ar M Blodaa g raages, degaad g oa
me Mmaraaal of the ranger:
L5LS models:
Decacooa Range: 015 e 15 @ 02 e 45 2 f)
tlaasuramant Raage: 0.3 moe L3 (L0 o 45,2 1)

Operating Principle
Fraquaacy qodulared connuco S ave [FRCW] cad 3

O perating Frequency
122 G Hz

Supply Voltage (Vec)
Analog Yoltage models: 12w DC e A0 OO
Analog Curmment and Dual Discrete models: LoW Do A0Y DO
L2 owly wal 3 sudaiie Class 2 power suppd e (UIL] o Lemiiad Foswer
Eupply (ZE]

Power and Current Consumption, exclusive of load
Power consumption: < 2.4 W
Current consumption: < 102 mA ar 24 v DT

Supply Protection Circuitry
Fromeoed aga st vevarse polaaly and [Fansear oysedinag eg

Linearity 3
= x4 TN

Delay at Power-up
= 3007 M

Dutput Configuration
Aaalog Curpuls:
‘Curment models
Ciacvare Dorpor (Black Wira]: 12-bak, poshioull cogur, conhgu caiala
FF o MFM Qo it
AAalog oot {Wiare Wheal: 4 ma e 20 mA

Voltage models

Discvane Dorgor (BIAck Wiea]: 12-bak, joshiooll dogguor, coahgu cainla
FF o tFM o or

Analog oot (Wi Whea ] Toaiqueaide 0 o 100w o 005 W 45
Ly

‘Dual Discrete models

Discvare Dorgor LBk Whiea]: K2-bak, goshigull cu g,
coahquraile FrF o P oot

Digovane Suorgut 2 B8 Whirg]: Conhgueaiale PP o RPN, o Fulse
Fraquaacy fodularad (FFR] curgur

Repeatability *
<1lmm

Mamimum Cutput Powwer
EIRF: LOQ m'w , 200 d B

Crutput Protection
Froreciad 3Qanst oulyl SAceT-CirZumr

Remaote Input
Alloaiale o Violtage Range: 0o W se ooy
Acnwa High faraaal waak poll-dowa]: High sare = Odsopaly - 2 2200 ar
2 A Mo
Actve Lo danaraal waalk poll-ug] | Lo stang = 2,25 3 a0 2 A MaseTiu m

Response Time
Aaalog upd are care: 2 ms
Dnsoaara Cu ol /8 5ot 521 6 TS
Spead s govan toe BEr mode,

Indicators
Powwer LED: GQraan, powmas
Signal Strength LED:

Rad Flagh: waak signal
Rad Sohd ;4= pfrasiald
Dutput LEDS ! ATisa s, (398 Wl A (ogir 34 3l0g 5034/ dsarars du ool
Srarus
MOVNC LED: Amoes, aoemally opeaoemally closed Fates of discoare
Ca t
Eao Figqueg 2o A, 4

Construction

Housing: FBT
Window: TOF

Connections
lragral W12 Euro-gyla quick disooa aact
150 MM {6 w] FUR caide w3 LA Euro-siyle quich discona act
fod als vl 3 gk drsconn e sg quice 3 Manng coed 521

Vibration and Mechanical Shock

All modal s maar M IL-ETD-202 F, fathied 2004 {vibeanea @ 1D HZ o 60 Hz
AT, 006 wich (122 qim| dowide ampiode, LOG aocel erancn]
rEquirsTIEAars, Maod 2138 condinga s HELEhook: T35 wii davioe
Ecanag; LOOG 10 Ao-00e 3o

Operating Temperature
=30 "C o 453 "0 (=40 "F 1o + 145 F)

Temperature Effect
< £ LTI Woem =40 " 0 + 55 MC {40 TF 1o+ 143 °F)

Emvironmental Rating
IEZ IFET

3 BIrAn)Es 20 SM mpm O 3mrp0s M lIngadny £ =LS mm Sergfencg raner wih S5 - Lm?

Fgpearabllimg ~ L0 MM arSxcess Gah < Lo
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Dutput Ratings

Aaalog Corgurs:

« Current Dutput (TI0R....~L. models): 140 maxmon Ioad ressance
ar 24 W, madnmom load casisrance = (oo - 4500002 0]

- Voltage Output (T20R....-.U.. models): 2 5 v amum load

SIS [aAce
Dhscrare Curuis:

» Current rating = 50 mA ma:imum each

Black wire specifications per oo nfig uration

Cuaggun Higin
10-Link PushiPull

S, Loy

Cuaggun Higin
PHP

S, Loy

Caggan Higia
HiPH

S, Loy

2Wmagay 25

% 25w

2Wmagay 25

£ 1 (Igads < 1 AMegil]
2Wmagay 25
=25

White wire specifications per ¢on figuration

Clagan Hign
PHP

S, Logw

Clagan Hign
HiPH

S, Logw

2 Wmaggly 25 W
£ 29 (Inads £ 70 ki)
2 Wmaggly 25 W

29

6.1 PC Requirements

Certifications

C€

R-GAGE® T30R Sensor

& I0-Link’

F.O,COHT,EL,
E22WTL

LETH

YL Enuronmenta | Sarnyg Typs L

ETEIEMN 305 530-1 W LA L, ETSl B 202 550-2%. L2 L FOOMoFR-47
AT LA o alaes, coarad Ban ase EAagasaang

Countey ot Oagn © LS4,

Operating System

tlieosott® Wi dows™ opasanag Sysmm verson 10 2

Hard Drve Space

SO0 B

s

Third-Party Software
MET

USE Port
Availanle UEB oo

Important: AdaaFeanye aghes ace saquead ooasiall fe Baaner Rad a0 Coadgquransa soiwace.

El fhieas ot A0d Whindows arg raQisiaed radamads of AhcroSoft Copdealdd i e Lmiad Srares 300 i o e Cou g,
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6.2 Beam Patterns

The effective beam pattern depends on the signal strength threshold and the properties of the target. The fallowing beam
patterns are shown with Signal Strength Threshold = 1.

03 SFENE T TTAIN 53 03T CNGs5 SECTEN = G000 m 4 e 035560 THAN (5303 T C055 56 Tlon = 6000 ML
2.0 | e CArEA0AT ChoGs SR - 8 md o - AT AT T55 SRR = & M4
— gk CEECT 53 03T CI055 SECT0N & Lmd e Wgh OHET (A0 T C0G5 S Tlon = L md
= R
Lo ‘,I""" R - 10 I‘.'....
E - e 5 = ——
] = [
B =
= o = o
: :
5 0 2 . e —— -l
1] ) —— |
e T n e —
1.0 "'-5__ e m 1o F‘-“_;.
L5 i 1=
2.0 a0
o 2 4 =} a i 12 14 15 Q 2 d =} a 1o 12 14 15
Distance [m) Distance (m)

6.3 Dimensions

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

Integral QD Models 150 mm QD Models
Aavarance ookt 406
i
M LS M LS
Lsa mp 2gyrall
ML
ML T L

aLs o

aLs o 1050

1055
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7 Update the Software

Use this procedure to update the Banner Radar Configuration Software.

The Banner Radar Configuration Software automatically looks for updated software versions. The symbol . in the lower
right corner indicates that a software update is available.

Figups [ 2 Safwane Dpdabe 4wvailsble
l CommectediC 300 AU 6- b.'f.-':t'
L Click . in the lower right corner of the software.

The Banner Radar Configuration Software Update screen displays.

Figure I3, Banmer Raday Somnfiquration Solwars Lo dabe 5o ey

F T Brneer Krcir Conmingovabon Soffwere Upohfe = iy A7

EATENTY HAENT LNy o A
¥ vevmT o LASTD

2 o e Lbaeaots Sution Sakne Fyoe oty Saanar Kok
7 SR il CHRES WIS BT BT AT

bt ]
ovdipirndanans wil S abwriaaotag o Hhe Deaian 4

(Braaslizala

Lt Lapearea

2. Click Upgrade to begin the process.
The Banner Radar Configuration Software closes and an installer (BannerRadarConfiginstaller.exe) downloads to the
desktop.

= Mote: If changes have not been written to the sensor, the system asks whether you want to exit the

program. Click No to stop the update process and return to the Software. Write the changes to the
sensoar, then return to step 1, above, to update the Software.

3. Navigate to and open the file BannerRadarConfiginstaller. exe.

4. Depending on your system settings, a popup window may appear prompting to allow Banner Radar Configuration
Software to make changes to your computer. Click Yes.
5. Click Close to exit the installer.

The software update is complete.
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8 Accessories

8.1 Brackets

All measurements are in mm

SME30A
= RigAr-gagla oeackar it
Curvad Siol for vavsanle

SMEL1B155F
= Suwdl yaln S Sovamg
100 MIo0 ABAY S8 3005 Dy

WEERT =T th caple bl
= Clagrance o KE e ) = Black ratoroad
M asdwane tnasmogl asne polyases
= MlouAana g acle toe 30 = Erawvless seal sl
TRATON o2 g nasdwase and

= l2<ga. sranless sradl nex weaach ncluded

Hole center spacing: A B=40

Hole size: =253 B= 2712 6.3 C=830.%
Hole center spacing: & = 5.0

Hole size: & =2 30,B=al50

SME 30F A SMB30SC

= Bwryal feacder werh ol and 211 = Bweeal peacksl wath 30.MM
A0 MONETIEAL 0 aracise MouAnag fole for S50
AdjuFmant =  Black resfoeoad

= fMlouanag hole toe 30 M thesmog asec polyasies
Saaso {:.____ =  Ernless seal mooanag and

= l2qa. 20d siamlags sedl LR £ % sl oA g hacd wase

= Easy $8480 Mauanag o 5 Mdudad

garude vl T-gor
- e dnd e Si7e ol

avalaaole Hole center spacing: A=a 203

Hole size: A= 70, B=2 30.0
Bolt thread: SMBADFA, A= 33 - 16 x 2 a; EMBAOFAMLD, A= MLO - L5

=
Hole size: B= 4301

8.2 Cordsets

5 Pin Threaded M12 [Euro-Style Cordsets with Shield—Single Ended

Model Length Style Dimensions Pinout (Female)
MQDEC2-506 2MiESET) Ty
MQDECZ-515 5 Mil6.4 1) —
Ereang (- |
MQDEC2-530 g mi23.5 1) =
M
MQDEC2-550 12 m {43 2 1) aW5s
MQDEC2-506R A 2MiESET) -
"_p_a:"]_'1 L = Beown
MQDECZ-515R A 5 Mil6.4 1) 3 - e
MQDEC2-530RA & mi2e.5 K Ty, + = Blue
RigE-ang e R 4 = Black
_l_ 2 = Geay
MQDEC2-550RA 15.m {43 2 1) M1 ]
8 M5 BS7Y
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5Pin Male Threaded and 5Pin Female Quick Disconnect M12/Euro-Style Cordsetwith Shield—Double Ended

Model Length L1 Style Pinout {Male) Pinout (Female)
MQDEC3-50355 0.1 M {2.35 1]
MQDEC3-50655 LA3m{E*)
Famale Sredgarilale Siraagir
MQDEC3-51555 428 M {15 1 " E
MQDEC3-53055 32m {302
Hizxi MHizx i

' * ' 1 = Bz

145 [y W5 4 = Black

$ ¥ 2= Wha

S = Gra
@58 1= Blua ¥
P i ———

1T

5 Pin Threaded M12 Euro-Style Splitter Cordset with Flat Junction

Model Trunk (Male) Branches [Female) Pinout {Male) Pinout {Female)

C5B-M1251M12518 2.3 M (2,58 1 0.2.m .38 1)

HE =l

1 = Browua
o 13 FRT— d = Black
2z Gedy
MATw . —a A = Blua
== Mote: The splitter in the PRO-KIT has two male and one female connectors. The CSB-M1251M1251B

splitter has one male and two female connectors. Use the CSB-M1251M1251B to connect the sensor to
power and a one of the Banner Pro lights with the Pulse Pro output.

8.3 onurton Tool

PRO-KIT
Includas:
- Fro Cowaaayr Canla

(Mo DC-S0E-LISR) _
- Ephrray (CTERA12S1FAL2510) .
= Fowas Sopnly (FEW-24-1)
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9 Product Support and Maintenance

9.1 Repairs

Contact Banner Engineering for troubleshoating of this device. Do not attempt any repairs to this Banner device; it
contains no field-replaceable parts or components. [fthe 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.

-;!ﬁ/ Important: If instructed to return the device, pack it with care. Damage that occurs in return shipping is nat
covered by warranty.

You may be asked to provide the configuration file and the data log file (.cfg) to aid in troubleshoating.

9.2 Contact Us

Banner Engineering Corp. headquarters is located at:

9714 Tenth Avenue North
Minneapolis, MM 55441, USA
Phone: + 1 BBE 373 6767

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

9.3 Banner Engineering Corp. Software Copyright Notice

Tirs miware = growmoed gy cogyoegn. vade moes, and guagy ssieouual grggeny Rws. Voo @g gay gaaned e ogi g azs v sgiusars gad galy e e guggees desooied
gy Baner . Banoes remmaies Al Ui gz o s ey, Soe = igag Az yod Aase gipaaed a0 aangezed cogy of s mluwacs desoly rgm Sanaee, Banaey s yod g
hmued | gamac s e, AnauAn e sgie g and heenze g oz s i,

Voo ageme L uZE L o QR A eed QA 1 U, VLS S0 uNACE IF COALEAL 0 3 AT LS Bl ARS Ay Aghoagie law, mgulanna of eems gl ase oader ies Ageeme,
You agree v s il agueegogdoes, Mgy, gy, deoprReoas, il vade g cesmil s mliegrs gr make o aeglaige i gy be 503009 e agghnanna e S,
Disdaimer of Warranties, Your u=e gf iz i s 5 sely 40y g oSk, marm]l a5 descoiped o ins ageesmen,. Tos mivace s grgaeded "A4%5 15,7 T vie masmom
e geemaed gy aaale gl law. Sanngs, o alihaes, gnd as chgoag! geoners disdaem all waramuees . gagreseed o cmghed, dodig gy wises gy vian g =gliowees s o fge g
DALCUly JurREE . e, MechAd sl daw Inss, Aga ey iereaee Wi e ma aleagemea, gl sy oreienaal QmaerLy Qs o R TCUrAy . ceh ey, quabyy e coaes, o o
lnked g v sevwees  Sanne 21d 03 alldbaees g0d chaans! gaoasesdg ag wananu g e Fmences an Fmodos, Dee Tmm Qugs  yol s, e gun, eeges, el o demigoega,
1T ie maduzoas e wmghed wavaseess dg o aoqly g s any emagled wascaaues ace bmaed g B0 da= (o v dawe gf fes, a=e giies iy,

Limitation of Liability and indemmnity. Ssaer. oz Alhavs aqd chgtam ganae s am ag bagee ige odeso, sgecad . ocdeaual, gaauses of e guoenedl damages . damages
relaeng L0 egeu U, FEouny. I0Es o nelogl dad, wea s, sguwans. Inss gl GuEasss. cereae. oghas, g o esumen . oe aze af mmiiws o nadwee v does Al mes, Baaoer
MM BEEME g smes, Tag 2g0us hmiauegas 2ty e O Bgaaer aad o Abaes and cagnag ganae s nawve aeen dveed gl vie =iy of such damages. Tas
Agimemen, Zms o e eaues gy of Banne . o alibges  a0d yo sechasaes cemedy Wi cesgen, g ie mieae o= Yoo ageees g ademody aod fgid Banoes and oz
allihges ad chana ganaess narmiess igm a0y and # clams, bagiey ad gegeaes. adudag ceamagie sanemey's e ad comes, acseg guegl s ase of v Searces g
greaci of s Agremmea (pllecwasly celermd g ax "'Clams). Baasy remmoms U ogio g s e demena A AL es e Begess. i asE0Te e sy defenes and
coavgl gf g1y Clams. YWou agres g reasgnanly congerave as mqueRed gy Bang v defess of amy Claams.

9.4 Banner Engineering Corp. Limited Warranty

Bamgr Emgumeeng Coog. warans o grgdansog e ree rogm delens a mawed a0d wgekm gzt ige gas sea Igigeang e dave of sgmea. Sanaee Eagaeenng Copg . vnll
regad g reglacs . es of chame. g0y ogdun gf as mand acws wach, auis wme s cpased g e faoney, s fgaad g hees geen deleouws dueng e wawane geond. Tos
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THIS LIMITED WARRANTY IS EXCLUSIHE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR IMPLIED INCLUDIMG, WATHOUT LIMITATHIMN, ANY
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maximum distance increase 10 Sensor Settings 10-12

advanced target 10 measurement hald 10 signal 9

analog tab 11 minimum active sensing range 10 signal strength 10
analog window 9 signal threshold 9
averaging 11 N software 14, 25

switch point 12
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discrete Z tab 12
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distance 10, 12
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hysteresis 9, 12
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O-Link 14
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normally closed 12
normally open 12
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off delay 12

on delay 12
output 11, 12
output status 10
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PC requirements 23
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primary targets 9
Pulse Pro 12
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range 9
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response time 11, 12

S

sensor lockout 10
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window 12
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