XL-MaxSonar ®- WR/WRC"™ SerieS

XL-MaxSonar ®- WR/WRC" Series Var
High Resolution, IP67 Weather Resistant, Ultra Soni ¢ Range Finder |

MB7052, MB7060, MB7062, MB7066, MB7067, MB7068,

MB7070, MB7072, MB7076, MB7077, MB7078, MB7092 c € RoHS
COMPLIANT

The XL-MaxSonar-WR and XL-MaxSonar-WRC sensorssprevide users with robus.

range information in air. These sensors also femtigh-power acoustic output along with

real-time auto calibration for changing conditio(gupply voltage sag, acoustic noise, or .

electrical noise), operation with supply voltagerfr 3V to 5.5V, object detection from 0-cm ’

765-cm (select models) or 1068-cm (select modwisl) sonar range information from 20-cm

out to 765-cm (select models) or 1068-cm (seleckatsd with 1-cm resolution. Objects from

0-cm to 20-cm range as 20-cm or closer. The seisgdooused in a robust PVC housing, designed to theet

IP67 water intrusion standard, and matches standdedttrical/water %" PCV pipe fittings. The useterface

formats included are pulse-width (select modeksJ)-time analog-voltage envelope (select modeis|cay

voltage output, and serial output.

Features Benefits Applications and Uses
» Real-time auto calibration and noigee Acoustic and electrical noise e Tank level measurement
rejection resistance * Bin level measurement
* High acoustic power output * Reliable and stable range data e Proximity zone detection
* Precise narrow beam e Sensor dead zone virtually non- e Environments with acoustic and
* Object detection includes zero range existent electrical noise
objects * Robust, low cost IP67 standard « Distance measuring
* 3V to 5.5V supply with very low sensor e Long range object detection
average current draw e Narrow beam characteristics e Industrial sensor
* Free run operation can continually| e Very low power excellent for battery, _4pec to +65C (limited operation to
measure and output range based systems +85°C)
information ¢ Ranging can be triggered externally
e Triggered operation provides the or internally
range reading as desired e Sensor reports the range reading
e All interfaces are active directly, frees up user processor
simultaneously e Easy hole mounting or mating with
e RS232 Serial, 0 to Vcc, 9600 Baud, standard electrical fittings
81N * Filtering allows very reliable
e Analog, (Vcc/1024) / cm for operation in most environments

standard models

e Analog, (Vcc/1024) / 2cm for
10-meter models (MB7066,
MB7076)

e Sensor operates at 42KHz

About Ultrasonic Sensors

Our ultrasonic sensors are desired for use imair;contact object detection and ranging sensaitsdttect objects
within a defined area. These sensors are not affdny the color or other visual characteristicthefdetected object.
Ultrasonic sensors use high frequency sound tatatal localize objects in a variety of environnsefutltrasonic sen-
sors measure the time of flight for sound thatleen transmitted to and reflected back from nealdjgcts. Based up-
on the time of flight, the sensor then outputsrayeareading.
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XL-MaxSonar ®- WR/WRC"™ SerieS

XL-MaxSonar-WR/WRC Pin Out

Pin 1- Leave open (or high) for serial output on the Poufput. When Pin 1 is held low the Pin 5 outpundsea pulse
(instead of serial data), suitable for low noisaiomg.

Pin 2- This pin outputs a pulse-width representation afje To calculate the distance, use a scale fat&BuS per cm.
(MB7052, MB7060, MB7062, MB7066, MB7067, MB7068)

This pin outputs the analog voltage envelope ofitmistic waveform. For the MB7070 series and ME7€€nsors, this
is a real-time always-active output (MB7070, MB70KIB7076, MB7077, MB7078, MB7092)

Pin 3- AN-This pin outputs analog voltage with a scalingdact (Vcc/1024) per cm. A supply of 5V yields ~h9/
cm., and 3.3V yields ~3.2mV/cm. Hardware limits thaximum reported range on this output to ~700 tBVaand ~600
cm at 3.3V. The output is buffered and correspdaadke most recent range data.

For the 10-meter sensors (MB7066, MB7076) Pin puistan analog voltage with a scaling of (Vcc/102€) 2cm. A
supply of 5V yields ~4.9mV/2cm., and 3.3V yields21@V/2cm. This Analog Voltage output steps in 2cieréments.

Pin 4- RX- This pin is internally pulled high. If Pin-4 is tainconnected or held high, the sensor will corgilyumeasure
the range. If Pin-4 is held low the sensor willpstanging. Bring high 20uS or more to command geareading.

Pin 5 TX- When Pin 1 is open or held high, the Pin 5 outlivdrs asynchronous serial data in an RS232 format
except the voltages are 0-Vcc. The output is anA&ipital “R”, followed by ASCII character digitepresenting the
range in centimeters up to a maximum of 765 (setextels) or 1068 (select models), followed by aiage return
(ASCII 13). The baud rate is 9600, 8 bits, no pasitith one stop bit. Although the voltages of @Acc are outside the
RS232 standard, most RS232 devices have sufficiangin to read the 0V to Vcc serial data. If staddaltage level
RS232 is desired, invert, and connect an RS232ertarvsuch as a MAX232.When Pin 1 is held low,Rive5 output
sends a single pulse, suitable for low noise chgiio serial data).

V+ Operates on 3V - 5.5V. The average (and peak) mudmaw for 3.3V operation is 2.1mA (50mA peak) &l
operation is 3.4mA (100mA peak) respectively. Paakentis used during sonar pulse transmit.

GND-Return for the DC power supply. GND (& V+) musttigple and noise free for best operation.

Auto Calibration

Each time before the XL-MaxSonar-WR takes a raegeling it auto calibrates. The sensor then usssl#ia to range
objects. If the temperature, humidity, or appli@itage changes during sensor operation, the senbaontinue to
function normally. (The sensors do not apply congp¢ion for the speed of sound change verses tetapeta any range
readings.) If the application requires temperatam@pensation please look at the HRXL-MaxSonar-\&iser line.

Supply Voltage Compensation

During power up, the XL-MaxSonar-WR sensor linel wéllibrate itself for the supply voltage. Additially, the sensor
will compensate if the supplied voltage graduahwmges.

If the average voltage applied to the sensor clafagter than 0.5V per second, it is best to renamweereapply power to
the sensor.

For best operation, the sensor requires noisepfveer. If the sensor is used with noise on thebkeg power or ground,
the accuracy of the readings may be affected. cBlyi adding a 100uF capacitor at the sensor iviee V+ and GND
pins will correct most power related electricalseissues.
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XL-MaxSonar-WR Mechanical Dimensions

Values Are Nominal

— C—nle B » |A 1.72" dia. | 43.8 mm dia.
"‘ £ t Bl 2.00" 50.7 mm
C 0.58 14.4 mm
o ;!: D 031 7.9 mm
= :* x [E 029 5.8 mm
o FE 01" 2.54 mm
G 3/’4”-14 National Pipe Thread Straight
H|/1.032" dia.| 26.2 mm dia.
‘x| 1.37 34.8 mm
Weight 50 grams

XL-MaxSonar-WRC Mechanical Dimensions

Values Are Nominal

C+

%lﬂlﬂl {

B—

-]
mbwm»—A

b -]

A | 347 mmdia. | 1.37" dia.
B| 17.9mm 0.700”
C| 144 mm 0.570”
D 7.9 mm 0.310”
E 5.8 mm 0.230”
F| 2.54mm 0.100"
G 3/4"-14 National Pipe Thread Straight
H| 26.2 mmdia. | 1.032" dia.
| 34.8 mm 1.370"
Weight 32 grams

XL-MaxSonar ®-

Outside
Thread H
Diameter

Outside
Thread H
Diameter

WR/WRC" SerieS

Housing

I Nut

Width

Housing

| Nut

/ Width

Range “0” Location

The XL-MaxSonar-WR and XL-MaxSonar-WRC reports thege to distant targets starting from the frdrthe
transducer as shown in the diagram below.

|

Range Zero I]

il

Therangeis measured from the front of the transducer.

MaxBotix © inc.

Copyright 2005 - 2012 MaxBotix Incorporated
Patent 7,679,996

MaxBotix Inc., products are engineered and assembled in the USA

Page 3
Web: www.maxbotix.com
PD11838a



XL-MaxSonar ®- WR/WRC"™ SerieS

Base Sensor (MB7060 and MB7070)

The MB7060 and MB7070 are the base models of thévléxSonar-WR sensor line. These sensors are reeocheal
for general purpose usage. All other sensorsignsiiries are based off these sensor models. ditigomal features are
mentioned in their respective sections below.

XL-MaxSonar-WR1 (MB7062 and MB7072)

The XL-MaxSonar-WR1 sensors feature a 3 readingjl#yafilter that ranges to the first detectabéeget. This filter
requires that 3 consecutive range readings arénwitbcm of each other to be considered a valideargding. If the
range readings are outside 10cm, the sensor dsstta@dange reading set and reports the last kaalige reading. This
sensor does not view maximum range as a valid raargkwill not report 765 when no target is detéctH this sensor
does not detect a target for 1 hour, the sensbgwiinto fail-safe and report 000.

XL-MaxSonar-WRL (MB7066 and MB7076)
The XL-MaxSonar-WRL will report a maximum distarmfel 0 meters for large targets.

XL-MaxSonar-WRM (MB7052 and MB7092)

The XL-MaxSonar-WRM sensors are equipped withditig firmware that allows the sensor to ignore dendhrgets and
noise, and still report the target that gives Hrgést acoustic reflection. This sensor will algect infrequent and
random noise, even if the noise has a higher anagithan the acoustic return from the targetthdflargest target is
removed from the field of view, the XL-MaxSonar-WRMiIl switch to the target that gives the next kEsgdetectable
return.

The XL-MaxSonar-WR sensors were designed for apgtins where users are concerned with rangingithamnte to flat
targets (such as water and fuel tanks). Thigifilgealgorithm stands in contrast to the other Xit®onar-WR sensors
that are designed to report the distance to tseditectable target.

In general, the XL-MaxSonar-WR will select the lasgtarget from its field of view and report itege. Even so, objects
up close may provide significantly greater retusaer distant objects. Users are encouraged tehtestensor in their
application to verify usability.

When targets are of similar amplitude reflectigm&ference is gen to the closest target.

XL-MaxSonar-WRC (MB7067 and MB7077)

The XL-MaxSonar-WRC sensors are the compact veidioine MB7060 and MB7070. These sensors havexamoan
detection range of 645 cm, and will report 765 chewthere are not targets detectable. If size@naern in your
application, you may want to consider the MB72XXs&'s at http://www.maxbotix.com/WRUC.

XL-MaxSonar-WRC1 (MB7068 and MB7078)

The XL-MaxSonar-WRC1 sensors are the compact vediche MB7062 and MB7072. These sensors havexinmia
detection range of 645 cm. If size is a conceryoinr application, you may want to consider the MBXZensors at
http://lwww.maxbotix.com/WRUC.

Sensor Minimum Distance - No Sensor Dead Zone

The XL-MaxSonar-WR sensors have a minimum repatitsthnce of 20-cm (7.87 inches). However, the
XL-MaxSonar-WR will range and report targets to ftent sensor face. Large targets closer than 2@vightypically
range as 20-cm. For the XL-MaxSonar-WRC, objeetsvben 3-cm and 20-cm will typically range as 2Q-cm
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Typical Performance to Target

All sensor models
Analog Envelope Output (Dowels 5.0V)

/Transmlt Burst

Temp = 20C, Vcc = 5.0V
——+Realtime on Pin 2 of MB727X
l (or MB726X internal)
Targets Target =
/) \ 0.6cm dia at 66cm,
A ) 2.5cm dia at 111cm,
8.9cm dia at 189cm,
and a 1m by 2m flat Target
panel at 704cm £

w

N

P,

N C

ANALOG ENVELOPE (V)

First target ranges at ~66cm.
Conditions = acoustic test chamber
0 , ; )

10ms/DIV

Typical Performance in Clutter

MB7060, MB7062, MB7076, MB7067, MB7068, MB7070, MB7 072, MB7076, MB7077, MB7078

Analog Envelope Output (Clutter 5.0V)

,1 Transmlt Burst Temp = 20C, Vce = 5.0V
D) Target —Realtime on Pin 2 of MB727X
> / (or MB726X internal)
w Target = 30cm sq at 2 meters
% n conditions = 1.5 meter wide
d 5 hallway with cluttered sides
2 | |
('-'; Clutter ranges at ~130cm.
®)
T
<ZE N -
< Object clutter from many objects at the sides of
the 1.5 meter wide hallway. (In this instance,
close high reflectivity side clutter was detected.)
0 + + + +

‘10ms/DIV‘
Typical Performance in Clutter

MB7052, MB7092
Analog Envelope Output (Clutter 5.0V)

Transmlt Burst Temp = 20C, Vee = 5.0V

Target - Realtime on Pin 2 of MB7092 -

/ (or MB7052 internal)

Target = 30cm sq.

at 2meters
Conditions = 1.5

l meter wide hallway |

with clutter

w

N
==
o
-

Clutter ranges
at~104cm

N
~
-

V'R ¥ RA e,

ANALOG ENVELOPE (V)

Object clutter from many objects at the sides of the

1.5 meter wide hallway. (Target is still detected).
| | | |

10ms/DIV

ANALOG ENVELOPE (V) ANALOG ENVELOPE (V)

ANALOG ENVELOPE (V)

N

i

N

N

-

Analog Envelope Output (Dowels 3.3V)

XL-MaxSonar ®- WR/WRC™ Series

Transm

/

it Burst

Temp = 20C, Vcc = 3.3V
Realtime on Pin 2 of MB727X

/ /

Targets

(or MB726X internal) R
Target =

0.6cm dia at 66¢cm,

2.5cm dia at 111cm,

8.9cm dia at 189cm,

and a 1m by 2m flat

panel at 704cm

Target
/
-

Condi

First target ranges at ~66cm.

tions = acoustic test chamber

10ms/DIV

Analog Envelope Output (CIutter 3.3V)

/

Transmlt Burst

Target —

/

Temp = 20C, Vcc = 3.3V

Realtime on Pin 2 of MB727X
—(or MB726X internal)

Target = 30cm sq at 2 meters

conditions = 1.5 meter wide

hallway with cluttered sides

| |

Target ranges at ~200cm.

-

1

M

3 Object clutter from many objects at the
S|des of the 1 5 meter W|de hallway.

10ms/DIV

Analog Envelope Output (Clutter 3.3V)

Transmit Burst

/

Target

Temp = 20C, Vcc = 3.3V
—_ (or MB7052 internal)

at 2meters
Conditions = 1.5

with clutter

Clutter ranges

at~104cm

Realtime on Pin 2 of MB7092
Target = 30cm sq.

meter wide hallway

Object clutter from many objects at the sides of the
1.5 meter wide hallway. (Target is still detected).
1 | 1 |

10ms/DIV
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XL-MaxSonar ®- WR/WRC"™ SerieS

Device Comparison Chart

Serial Most
Part AN Data Pulse Analog | Stability | Likely 7 meter |10 meter

Number | Voltage | (0toVvcclevel) | Width | Envelope Filter Filter | Compact | range range
MB7052 Yes RsS232 Yes Yes Yes Yes

MB7060 Yes RS232 Yes Yes

MB7062 Yes RS232 Yes Yes Yes

MB7066 Yes RS232 Yes Yes
MB7067 Yes Rs232 Yes Yes Yes

MB7068 Yes RS232 Yes Yes Yes Yes

MB7070 Yes RS232 Yes Yes

MB7072 Yes RS232 Yes Yes Yes

MB7076 Yes RS232 Yes Yes
MB7077 Yes RS232 Yes Yes Yes

MB7078 Yes RS232 Yes Yes Yes Yes

MB7092 Yes RS232 Yes Yes Yes Yes

Real-time Auto Calibration

The XL-MaxSonar-WR automatically calibrates prioreiach range reading. The sensor then uses thisadenge
objects. If the temperature, humidity, or appli@itage changes during sensor operation, the senbaontinue to
function normally. (The sensors do not apply congagion for the speed of sound change verses tetapeta any range
readings.) Detection has been characterized ipub#shed sensor beam patterns.

Real-time Noise Rejection

While the XL-MaxSonar-WR is designed to operatéhim presence of noise, best operation is obtaireshwoise
strength is low and desired signal strength is hitgnce, the user is encouraged to mount the sensach a way that
minimizes outside acoustic noise pickup. In additiceep the DC power to the sensor free of noikes Will let the
sensor deal with noise issues outside of the wherst control (Even so, in general, the sensorsiill function well
even if these things are ignored). Users are eagedrto test the sensor in their application tifwesability.

XL-MaxSonar-WR Sensor Operating Modes

Independent Sensor Operation

The XL-MaxSonar-WR sensors are designed to operatesingle sensor environment. Free-run is thiauliemode of
operation for all of the MaxBotix Inc., sensors €TXL-MaxSonar-WR sensors have three separate autipat update the
range data simultaneously: Analog Voltage, Pulsethiiand RS232 Serial. Below are diagrams on how tmect the
sensor for each of the three outputste 1 - select models output an Analog Envelopefin user processing (MB707X sensors and MB7092)

Analog Voltage Output Sensor Operation ) Pulse Width Output Sensor Operation ) RS232 Serial Output Sensor Operation

\! N| \
1 | Wire PW pin to use the PW output

| Wire AN pin to use the ADC output I Wire TX pin to use the RS$232 output

I Supply Voltage of 3.0 to 5.5 volts I Supply Voltage of 3.0 to 5.5 volts I Supply Voltage of 3.0 to 5.5 volts

| Ground or Circuit Common | Ground or Circuit Common I Ground or Circuit Common
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XL-MaxSonar ®- WR/WRC"™ SerieS

Using Multiple Sensors in a Single System

When using multiple ultrasonic sensors in a sisgktem, there can be interference (cross-talk) fr@rother sensors.
MaxBotix Inc., has engineered a solution to thislyem for the XL-MaxSonar-WR sensors. The solutsreferred to as
chaining. We have 3 methods of chaining that woel t@ avoid the issue of cross-talk.

The first method is AN Output Commanded Loop. Tih& Eensor will range, then trigger the next senseange and so
on for all the sensors in the array. Once thedastor has ranged, the array stops until thesirssor is triggered to range
again. Below is a diagram on how to set this up.

— Wire AN pin to AD input | Wire AN pin to AD input | Wire AN pin to AD input |
Pull RX pin high

on the first sensor Connect to GND | Connect to GND | Connect to GND |

for at least 20uS.

Then the rest of \ |
the sensors will \
read in sequence

/| 4

Repeat to add as many sensors as desired

The next method is AN Output Constantly Loopinge Tinst sensor will range, then trigger the nextsse to range and
so on for all the sensor in the array. Once thiesssor has ranged, it will trigger the first seria the array to range
again and will continue this loop indefinitely. Bal is a diagram on how to set this up.

Frzl
LK |
Pull RX pin high on . - - N . N . . .
the first sensor for at Wire AN pin to AD input I Wire AN pin to AD input | Wire AN pin to AD input I

Ie_ast 20uS. Then t'_'e Connect to GNDl Connect to GNDl Connect to GNDI
micro controller will

\ \
\ \

have to return it’s
pin to a high
impedance state so
that the next time
around the TX
output from the last ) 11/
sensor will make it’s

way to the RX of the ‘ ‘

first sensor. Repeat to add as many sensors as desired

The final method is AN Output Simultaneous Operatithis method does not work in all applicationd &sensitive to
how the other sensors in the array are physicaljtipned in comparison to each other. Testingé®mmend to verify
this method will work for your application. All threensors RX pins are connected together and tedgerthe same time
causing all the sensor to take a range readirfteagame time. Once the range reading is complatesensors stop
ranging until triggered next time. Below is a diagron how to set this up.

L

Pull RX pin high Wire AN pin to AD input I Wire AN pin to AD input | Wire AN pin to AD input I
for at least 20uS.

Then just strobe | |
the sensors’ RX \
pins and the rest
of the sensors will
read the range
simultaneously.

/| /|

Repeat to add as many sensors as desired
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XL-MaxSonar ®- WR/WRC™ Series

Sensor Timing Diagrams

Power-Up Timing

Power Up Timing

Vee
Clean, stable power provided to Vcc
Pin 6
(vee)
0-
Vece
RIS Not Driven Boot data output in RS232
glstf)ﬁf)se“a' Low idle state
0 for RS232
Vee 1 =
Pin4 .
(Ranging Not Driven I Internally set high or user controlled Start ranging or
0 begins
—-_—
Time OmS ~50mS ~80mS ~175mS

Sensor Free-Run Timing

Real-time Operation

Vee

Pin 6
(Vee)

Clean, stable power provided to Vcc

0 (All signals are referenced to Vcc and 0V.)

Power Supply must be free of noise
for best results

Initially set low

Pin 4 \
(Ranging \
Start/Stop) A

Drive high for >20uS (>0.02msS)

Pin 3
(Analog Voltage
Qutput)

Previous
Range
Voltage

Voltage set (as available)

Pin 2
(Pulse Width
Output)

The analog voltage output maintains
the voltage corresponding to the
latest range measurement

Range information is output with a
high pulse width between 1.16mS and
44.4ms’

Pin 5
(RS232 Serial
Output)

Low idle state for RS232

Time O0mS

~32.3mS

~76.7ms' ~94.3mS

~99ms
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XL-MaxSonar ®- WR/WRC"™ SerieS

Real-Time Operation
Free-Run Operation

Pin 6
(Vece) Clean, stable power provided to VCC Power supply must be free of noise
o(All signals are referenced by Vcc and 0V.) for best results

Pin4

(Ranging

Start/Stop) . L i
Start ranging or monitoring begins

Pin 3

g&;ll?g Nonse The Analog voltage output holds to
the latest range measurement

Pin 2 Range information is output with a

{P'ste — high pulse width between 1.16mS

Output) and 44.4mS (7.65meter models) or

62mS (10.68 meter models)

Pin 5
(RS232 Serial
OQutput)
Low idle state for RS232

XL-MaxSonar-WR Timing Description

175mS after power-up, the XL-MaxSonar-WR is readipegin ranging. If Pin-4 is left open or heldii(@OuS or
greater), the sensor will take a range readinge Xlh-MaxSonar-WR checks Pin-4 at the end of evgglec Range data
can be acquired once every 99mS. Each 99mS p&laod by Pin-4 being high or open, after which the
XL-MaxSonar-WR calibrates and calculates for 20.5ar8l after which, thirteen 42KHz waves are sédifite sensor then
determines the range to the target. Next the gnaidtiage is set. At 32.3mS, the sensors withlsgpwidth (PW), Pin 2

is set high for a length of time between 1.16mS 4hdm$. At 94.3mS, for the next 4.7mS the serial dateist. The
most accurate range output on the XL-MaxSonar-WiR@es is the PW outpulote 1: for 10-meter sensors, this time is 61.95mS

Then sensors with the analog envelope output (MB&&ries and MB7092), Pin-2 will show the real-tisngnal return
information of the Analog Waveform.
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Background Information Regarding our Beam Patterns

XL-MaxSonar ®- WR/WRC"™ SerieS

Each XL-MaxSonar-WR sensor has an individuallylralied beam pattern, and is matched to

provide the approximate detection pattern showthismidatasheet. This allows end users to sele¢
part number that matches their given sensing agtfsic. Each part number has a consistent fielgdssire to detect

detection so additional units of the same part remabll have similar beam patterns. The beam
plots are provided to help identify an estimatetédgon zone for an application based on the
acoustic properties of a target versus the pldiesin patterns.

Each beam pattern is a 2D representation of trectieh area of the sensor. The beam pattern ig
actually shaped like a 3D cone (having the samectiet pattern both vertically and horizontally)
Detection patterns for dowels are used to shovb#aen pattern of each sensor. Dowels are lon

for a given size target which allows easy comparisibone MaxSonar sensor to another MaxSor
sensor.

. : : ) . : &ensor will
cylindered targets of a given diameter. The dowetdvide consistent target detection charactees;P

%reople.

People Sensing:
Eor users that

people, the
detection area to
the 1-inch
diameter dowel, in
general, represents
the area that the

Sliably detect

For each part number, the four patterns (A, B,r@, @) represent the detection zone for a giveretasize. Each beam

pattern shown is determined by the sensor’s pamben and target size.

The actual beam angle changes over the full rddge the beam pattern for a specific target at argngdistance to
calculate the beam angle for that target at theipelistance. Generally, smaller targets arecdketd over a narrower
beam angle and a shorter distance. Larger targetdetected over a wider beam angle and a longgera
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XL-MaxSonar ®- WR/WRC"™ SerieS

MB7052-MB7092 XL-MaxSonar ®-WRM1/WRMA1" Beam Pattern and Uses

The XL-MaxSonar-WRM1/WRMAL1 ignores smaller targatsl only reports the range to the largest acousstien.
The filtering in the MB7052 and MB7092 also rejectsving target clutter such as rain or snow, elegtnoise, and
outside acoustic noise.

MB/7052-MB 7092 T ts0om

XL-MaxSonar®-WRM/WRM1"Beam Pattern (<S4t

Sample results for measured beam pattern are shown on a 30-cm grid. The detection

pattern is shown for dowels of varying diameters that are placed in front of the sensor _ 900 cm
A 6.1-mm (0.25-inch) diameter dowel D 11-inch wide board moved left to right with (~30 ft.)
B 2.54-cm (1-inch) diameter dowel the board parallel to the front sensor face.
C 8.89-cm (3.5-inch) diameter dowel  This shows the sensor’s range capability.
Note: For people detection the pattern _ 750 cm
typically falls between charts A and B. (~251t.)
= = Partial Detection &
_600cm
= 50V B (~20 ft.)
@ 33v
_450 cm
A (~15 ft.)
; _300cm
(~10 ft.)
_150 cm
(~5 ft.)
A J: _30cm
AV4 (~1 ft.)
Beam Characteristics are Approximate
Beam Pattern drawn to a 1:95 scale for easy comparison to our other products.
MB7052-MB7092 e Impressive acoustic and electrical MB7052-MB7092
i noise resistance Applications and Uses
Features and Benefits ¢ 10Hz refresh rate for the MB7092 PP o
» Clutter rejection provides range to e 7.5Hz refresh rate on the MB7052 * Autonomous Navigation
the largest amplitude reflection * Environments with acoustic and
within the field of view electrical noise
¢ Real-time calibration, noise ¢ Bin Level Measurement
rejection and additional filtering e Tank Level Measurement

provides stable range information
¢ Excellent for ranging to large
objects in the presence of
cluttered or noisy environments
e Excellent for applications that
require consistently accurate
outputs

i, ® MaxBotix Inc., products are engineered and assembled in the USA Page 11
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XL-MaxSonar ®- WR/WRC"™ SerieS

MB7060-MB7070 XL-MaxSonar ®-WR/WRA1" Beam Pattern and Uses

The XL-MaxSonar-WR/WRAL1 reports the range to thstfiletectable target. The MB7060 and MB7070 gsreae
the most recommended XL-MaxSonar-WR sensor. Bhesgood starting place when unsure of which

XL-MaxSonar-WR to use.

MB/7060-MB7070

XL-MaxSonar®-WR/WRA1™ Beam Pattern

Sample results for measured beam pattern are shown on a 30-cm grid. The detection
pattern is shown for dowels of varying diameters that are placed in front of the sensor

A 6.1-mm (0.25-inch) diameter dowel
B 2.54-cm (1-inch) diameter dowel
C 8.89-cm (3.5-inch) diameter dowel

= = Partial Detection
— 50V B

D 11-inch wide board moved left to right with
the board parallel to the front sensor face.
This shows the sensor’s range capability.
Note: For people detection the pattern
typically falls between charts A and B.

Cc

@ 33v

A

:
w1l )

Beam Characteristics are Approximate

Beam Pattern drawn to a 1:95 scale for easy comparison to our other products.

_ 1050 cm

(~34 ft.)

_ 900 cm

(~30 ft.)

_ 750 cm

(~25 ft.)

_600cm

(~20 ft.)

_450 cm

(~15 ft.)

— 300 cm

(~10 ft.)

_150 cm

(~5 ft.)

_30cm

LI (~1 1)

MB7060-MB7070
Features and Benefits

¢ Real-time calibration, and noise
rejection for every ranging cycle

¢ Readings can occur up to every
100mS (10Hz)

¢ Analog voltage (Vcc/1024) / cm

¢ Precise narrow beam

¢ Continuously variable gain

MB7060-MB7070
Applications and Uses

e Applications where a stability
filter is not needed or desired

e Multi-Sensor Arrays

¢ Distance Measuring

¢ People Detection

i, ® MaxBotix Inc., products are engineered and assembled in the USA
MaxBotiX "~ Inc. P g

Copyright 2005 - 2012 MaxBotix Incorporated
Patent 7,679,996
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XL-MaxSonar ®- WR/WRC" Series  mme
MB7062-MB7072 XL-MaxSonar ®-WR/WRA"™ Beam Pattern and Uses

The XL-MaxSonar-WR/WRA sensors have a 3 readingil#afilter in the firmware. This sensor is welited for
applications requiring stable, accurate range reggdi This sensor ranges to the first detectabjeta

MB/7062-MB7072 T ts0om

~34 ft.
XL-MaxSonar®-WR™ Beam Pattern (~a4ft)
Sample results for measured beam pattern are shown on a 30-cm grid. The detection
pattern is shown for dowels of varying diameters that are placed in front of the sensor _ 900 cm
A 6.1-mm (0.25-inch) diameter dowel D 11-inch wide board moved left to right with (~30 ft.)
B 2.54-cm (1-inch) diameter dowel the board parallel to the front sensor face.
C 8.89-cm (3.5-inch) diameter dowel  This shows the sensor’s range capability.
Note: For people detection the pattern _750cm
typically falls between charts A and B. (~25 ft.)
= = Partial Detection &
_600cm
= 50V B (~20 ft.)
@ 33v
_450 cm
A (~15 ft.)
b _300cm
(~10 ft.)
_150 cm
(~5 ft.)
|
| all& _30cm
: ML (~11t)
Beam Characteristics are Approximate
Beam Pattern drawn to a 1:95 scale for easy comparison to our other products.
MB7062-MB7072 ¢ Reports filtered output on serial MB7062-MB7072
Features and Benefits and analog-voltage outputs Applications and Uses
¢ Reliable stable range data ] )
¢ 1 hour fail-safe built into sensor * No power up calibration is * Long rz?mge object detection
* Real-time calibration, noise required * Industrial sensor
rejection and additional filtering e Drop in upgrade for MB7060 and
provides stable range information MB7070

¢ Excellent for ranging to large
objects in the presence of
cluttered or noisy environments

¢ Excellent for applications that
require consistently accurate
outputs

¢ Advanced acoustic and electrical
noise filtered output

i, ® MaxBotix Inc., products are engineered and assembled in the USA Page 13
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XL-MaxSonar ®- WR/WRC"™ SerieS

MB7066-MB7076 XL-MaxSonar ®-WRL/WRLA1 " Beam Pattern and Uses

The XL-MaxSonar-WRL/WRLA1 ranges objects from O-torl068-cm (35 feet) and provides range informatiom
20-cm to 1068-cm with a 1-cm resolution. This sens designed for applications where large olgietection is
needed to 10 meters.

MB/7066-MB7076 - 1080 om

~34 ft.
XL-MaxSonar®-WRL/WRLA1 Beam Pattern -fE (~3a )
Sample results for measured beam pattern are shown on a 30-cm grid. The detection
pattern is shown for dowels of varying diameters that are placed in front of the sensor _900cm
A 6.1-mm (0.25-inch) diameter dowel D 11-inch wide board moved left to right with (~30 ft.)
B 2.54-cm (1-inch) diameter dowel the board parallel to the front sensor face.
C 8.89-cm (3.5-inch) diameter dowel  This shows the sensor’s range capability.
Note: For people detection the pattern _750cm
typically falls between charts A and B. (~251t.)
= = Partial Detection &
_600cm
— 50V B (~20 ft.)
@ 33v
_450cm
A (~15 ft.)
> 300 cm
(~10 ft.)
_150 cm
(~5 ft.)
T
A ) £ _30cm
M1 (~1t)
Beam Characteristics are Approximate
Beam Pattern drawn to a 1:95 scale for easy comparison to our other products.
MB7066-MB7076 MB7066-MB7076
Features and Benefits Applications and Uses
* Extended 10 meter range * Robot ranging sensor
detection and outputs ¢ Autonomous nhavigation
¢ High acoustic power output e Distance meas_uring _
* Readings can occur up to every * Long range object detection
100ms, 10-Hz rate e Industrial sensor
e Triggered operation provides the
range reading as desired
¢ Fast measurement cycle
¢ Quality narrow beam
characteristics
¢ Low cost, long range IP67 sensor
MaxBotix ® Inc MaxBotix Inc., products are engineered and assembled in the USA Web: maxbz’?)?iolnﬁ

Copyright 2005 - 2012 MaxBotix Incorporated PD11838a
Patent 7,679,996



XL-MaxSonar ®- WR/WRC"™ SerieS

MB7067-MB7077 XL-MaxSonar ®~-WRC/WRCA1" Beam Pattern and Uses

The XL-MaxSonar-WRC/WRCAL1 is the compact versiorthef MB7060 and MB7070. The MB7067 and MB7077
sensors are idea for applications where weightsazelare restricted.

MB/7067-MB7077 Tt

~34 ft.
XL-MaxSonar®-WRC/WRCA1 Beam Pattern (~a4ft)
Sample results for measured beam pattern are shown on a 30-cm grid. The detection
pattern is shown for dowels of varying diameters that are placed in front of the sensor _ 900 cm
A 6.1-mm (0.25-inch) diameter dowel D 11-inch wide board moved left to right with (~30 ft.)
B 2.54-cm (1-inch) diameter dowel the board parallel to the front sensor face.
C 8.89-cm (3.5-inch) diameter dowel  This shows the sensor’s range capability.
Note: For people detection the pattern _ 750 cm
typically falls between charts A and B. (~251t.)
C
_600cm
= 50V B (~20 ft.)
@ 33v
_450 cm
A (~15 ft.)
—300cm
] (~10 ft.)
]
_150 cm
*’ ‘f (~5 ft.)
v V _30cm
AV4 (~1 ft.)

Beam Characteristics are Approximate
Beam Pattern drawn to a 1:95 scale for easy comparison to our other products.

MB7067-MB7077 MB7067-MB7077

Features and Benefits Applications and Uses

e Extra compact housing * UAV blimps

» Designed for outdoor or indoor * Bin level measurement
environments ¢ Proximity zone detection

¢ Lightweight, compact, weather * Robot ranging sensor

resistant design

e Sensor dead zone is virtually
gone

e Low cost IP67 sensor

v ® MaxBotix Inc., products are engineered and assembled in the USA Page 15
MaxBotix ™ Inc. Web: www.maxbotix.com
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XL-MaxSonar ®- WR/WRC"™ SerieS

MB7068-MB7078 XL-MaxSonar ®-WRC/WRCA1" Beam Pattern and Uses

The XL-MaxSonar-WRC/WRCAL is the compact versiorihef MB7062 and MB7072. This sensor is well slftr
applications where the MB7062 and 7072 are tooyeawoo large.

MB/7063-MB70783 T ts0om

XL-MaxSonar®-WRC Beam Pattern (~34 t)

Sample results for measured beam pattern are shown on a 30-cm grid. The detection

pattern is shown for dowels of varying diameters that are placed in front of the sensor _900cm
A 6.1-mm (0.25-inch) diameter dowel D 11-inch wide board moved left to right with (~30 ft.)
B 2.54-cm (1-inch) diameter dowel the board parallel to the front sensor face.
C 8.89-cm (3.5-inch) diameter dowel  This shows the sensor’s range capability.
Note: For people detection the pattern _750cm
typically falls between charts A and B. (~251t.)
: : C
= = Partial Detection
_600cm
— 50V B (~20 ft.)
@ 33v
_450cm
A (~15 ft.)
300 cm
; (~10 ft.)
1 _ 150 cm
R"f (~5 ft.)
Y V _30cm
M1 (~1t)
Beam Characteristics are Approximate
Beam Pattern drawn to a 1:95 scale for easy comparison to our other products.
MB7068-MB7078 MB7068-MB7078
Features and Benefits Applications and Uses
* 1 hour fail-safe built into sensor * Environments with acoustic and

* Extra compact housing electrical noise

« Excellent for applications that * Bin Level Measurement
require consistently accurate * Tank Level Measurement
outputs

e Impressive acoustic and electrical
noise resistance

¢ Lightweight, compact, weather
resistant design

Page 16
Web: www.maxbotix.com
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XL-MaxSonar ®- WR/WRC"™ SerieS

Have the right MaxSonar for your application?

Check out our MaxSonar Product Lines

Indoor Use Outdoor Use

(or protected environments) (or rugged environments) IP67

1 mm Resolution
HRLV-MaxSonar-EZ

1in Resolution
LV-MaxSonar-EZ
LV-ProxSonar-EZ

1 mm Resolution
HRXL-MaxSonar-WR
HRXL-MaxSonar-WRS
HRXL-MaxSonar-WRT
HRXL-MaxSonar-WRM
HRXL-MaxSonar-WRMT
HRXL-MaxSonar-WRL

1 mm Resolution
HRXL-MaxSonar-WRC
HRXL-MaxSonar-WRCT

1 cm Resolution
XL-MaxSonar-WRC
XL-MaxSonar-WRCA

12CXL-MaxSonar-WRC

HRXL-MaxSonar-WRLT -
HRXL-MaxSonar-WRLS
HRXL-MaxSonar-WRLST

1 cm Resolution
XL-MaxSonar-WR
XL-MaxSonar-WRL
XL-MaxSonar-WRA
XL-MaxSonar-WRLA
I2CXL-MaxSonar-WR

F-Option Available for all WR

1 mm Resolution
HRUSB-MaxSonar-EZ

1 cm Resolution
XL-MaxSonar-EZ
XL-MaxSonar-AE
XL-MaxSonar-EZL
XL-MaxSonar-AEL
12CXL-MaxSonar-EZ

1lin Resolution
USB-ProxSonar-EZ

1 cm Resolution

models. For additional protecti{“tme]  UCXL-MaxSonar-WR
when necessary in hazardous \ K UCXL-MaxSonar-WRC

Accessories- More information available online
MB7954 - Shielded Cable

The MaxSonar Connection Wire is used to reduce interferenseddy electrical noise on the lines. This cable is a grt
solution to use when running the sensors at a longrdistor in an area with a lot of EMI and electrical noise.

MB7950 - XL-MaxSonar-WR Mounting Hardware

The MB7950 Mounting Hardware is selected for use with atola@or ultrasonic sensors. The mounting hardware incli\s
a steel lock nut and two O-ring (Buna-N and Neoprene) eptitmal for different applications. s

MB7955 / MB7956 / MB7957 / MB7958 /| MB7972 - HR-Max Temp

The HR-MaxTemp is an optional accessory for the HR-MaxSoima HR-MaxTemp connects to the HR- MaxSona|
for automatic temperature compensation without self heating.

MB7961 - Power Supply Filter \
The power supply filter is recommended for applicationk witclean power or electrical noise.

MB7962 / MB7963 / MB7964 / MB7965 - Micro-B USB Con nection Cable

The MB7962, MB7963, MB7964, and MB7965 Micro-B USB aabhre USB2.0 compliant and backwards compa
with USB 1.0 standards. Varying lengths.

MB7973 CE Compliance Widget
The MB7973 adds protection for the CE requirement fohtnimg/Surge IEC61000-4-5
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