HRLV-MaxSonar

High Resolution, Precision, Low Voltage Ultra Sonic

®_EZ" Series

Ran

MB1003, MB1013, MB1023, MB1033, MB1043

The HRLV-MaxSonar-EZ sensor line isthe most cost-effective solution for applications
wher e precision range-finding, low-voltage operation, space saving, and low-cost are
needed. This sensor component module allows users of other more costly precision
rangefinders to lower the cost of their systems without sacrificing performance. ‘
Additionally, this sensor line allows cost-sensitive designers to choose this precision sensor

as a performance upgrade over other |

ower performance sensors.

HRLV-MaxSonar ®-EZ" SerieS  mmmm
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ge Finder

The HRLV-MaxSonar-EZ sensor line provides high accuracy and high resolution ultrasonic proximity detection and
ranging in air, in a package less than one cubic inch. This sensor line features 1-mm resol ution, target-size and
oper ating-voltage compensation for improved accuracy, superior rejection of outside noise sources, internal speed-
of-sound temperature compensation and optional external speed-of-sound temperature compensation. This
ultrasonic sensor detects objects from 1-mm to 5-meters, senses range to objects from 30-cm to 5-meters, with large
objects closer than 30-cm typically reported as 30-cm. The interface output formats are pulse width, analog voltage,
and serial digital in either RS232 or TTL. Factory calibration is standard.

Precision Ultrasonic Range

Sensing
e Range-finding at a fraction of the

cost of other precision rangefinders

¢ Reading-to-reading stability of
1-mm at 1-meter is typical

e Accuracy is factory-matched at
1-meter to 0.1% providing a typical
large target accuracy of 1% or bett
for most voltages and uses

e Calibrated acoustic detection zone
allows users to choose the part
number with the detection zone thg
matches their specific application

e Compensation provided for target

size variation and operating voltage

range
e Internal temperature compensatiory
standard
e Optional external temperature
compensation

Very Low Power

Requirements

¢ Wide, low supply voltage
requirements eases battery powers
design

e Low current draw reduces current
drain for battery operation

e Fast first reading after power-up
eases battery requirements

Easy to use Component

Module

o Gracefully handles other ultrasonic
sensors

e Stable and reliable range readings
and excellent noise rejection make
the sensor easy to use

e Easy to use interface with distance

L provided in a variety of outputs

e Target size compensation provides
greater consistency and accuracy
when switching targets

t* Sensor automatically handles
acoustic noise?

e Sensor ignores other acoustic nois
sources

e Small and easy to mount

i& Calibrated sensor eliminates most
sensor to sensor variations

e Very low power ranger, excellent fd
multiple sensor or battery based
systems

Range Outputs

¢ Pulse width, (1uS/mm)

@ Analog Voltage, (5mm resolution)

e Serial, (RS232 or TTL, where TTL
format by solderable jumper or
volume orders available as no-cost
factory installed jumper)

192}

D

General Characteristics
e L ow cost ultrasonic rangefinder
e Sensor dead zone virtually gone,

e Size less than 1 cubic inch with easy
mounting

¢ Object proximity detection from
1-mm to 5-meters

e Resolution of 1-mm

¢ Distance sensor from 30-cm to
5-meters

e Excellent Mean Time Between
Failure (MTBF)

e Triggered operation yields a
real-time

¢ 100mS measurement cycle

e Free run operation uses a 2Hz filter,
with 100mS measurement and

b output cycle

e Operating temperature range
from -15°C to +65°C, provided
proper frost prevention is employed

e Operating voltage from 2.5V to 5.5V

re Nominal current draw of 2.5mA at
3.3V, and 3.1mA at 5V

Applications & Uses

e Bin level measurement

e Proximity zone detection

e People detection

¢ Robots ranging sensor

e Autonomous navigation Distance
measuring

¢ Long range object detection

Notes:

! Users are encouraged to evaluate the sensor
performance in their application.

2By design.

3 See page 5 for multi-sensor operation
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HRLY-MaxSonar ®-EZ" SerieS  mmmm

Applications & Uses Cont. » Designed for protected indoor » Box dimensions
 Automated factory systems environments e Environments with acoustic and
e This product is not recommended a$ Motion detectors electrical noise

a device for personal safety e Limited tank level measurements | e Height monitors

HRLV-MaxSonar ®-EZ™ Pin Out
Pin 1- Temperature Sensor Connectiont.eave thrs p|n unconnected if an external

MaxTemp temperature sensor. Look up the HR-MaxT@vitp7955, MB7956, MB7957, v+ O' 4
MB7958, MB7959) temperature sensor for addition&drimation. Pin 5 @ . 0 ’0

o

with a scale factor of 1uS per mm. Output rand&0BuS for 300-mm to 5000uS for 500( Pin 3 O 9 ) ff’J
mm. Pulse width output is up to 0.5% less accutae the serial output. Pin2 [ ¥

Pin 3- Analog Voltage Output: On power-up, the voltage on this pin is set toaker ~ Pin1 L2
which, the voltage on this pin has the voltageasponding to the latest measured dista. ._ _. TTL Jumper

This pin outputs an analog voltage scaled repratentof the distance with a scale factor of (V&@8) per 1-mm. The
distance is output with a 5-mm resolution. (Tdusput voltage is referenced to GND, Pin 7.) Thalag voltage output
is typically within £10-mm of the serial output.

Using a 10bit analog to digital convertor, one ozad the analog voltage bits (i.e. 0 to 1024) diyeand just multiply the
number of bits in the value by 5 to yield the ramgenm. For example, 60 bits corresponds to 300{wmhere 60 * 5 =
300), and 1000 bits corresponds to 5000-mm (wh@d@ * 5 = 5000-mm).

For users of this output that desire to work inagé, a 5V power supply yields~0.977 mV per 1 muip0dt voltage
range when powered with 5V is 293mV for 300-mm, 4r&85V for 5000-mm.

Pin 4- Ranging Start/Stop: This pin is internally pulled high. If this pis left unconnected or held high, the sensor will
continually measure and output the range dateeltf low, the HRLV-MaxSonar-EZ will stop ranging.iBg high for
20uS or longer to command a range reading.

Real-time Range Data:When pin 4 is low and then brought high, the senslboperate in real time and the first reading
output will be the range measured from this fimhemanded range reading. When the sensor trackthth&X pin is low
after each range reading, and then the RX pindsditt high, unfiltered real time range informatgan be obtained as
quickly as every 100mS.

Filtered Range Data:When pin 4 is left high, the sensor will contirtoerange every 100mS, but the output will pass
through a 2Hz filter, where the sensor will outthé range based on recent range information.

Pin 5-Serial Output: By default, the serial output is RS232 formatq®tc) with a 1-mm resolution. If TT
output is desired, solder the TTL jumper pads enldck side of the PCB as shown in the photo toidjne.
For volume orders, the TTL option is available ascost factory installed jumper. The output iISASCII
capital “R”, followed by four ASCII character digitepresenting the range in millimeters, followgdb
carriage return (ASCIl 13). The maximum distarggorted is 5000. The serial output is the mostirate of
the range outputs. Serial data sent is 9600 hwaitli 8 data bits, no parity, and one stop bit.

V+ Pin 6 - Positive Power, VccThe sensor operates on voltages from 2.5V - 5.8V Ebr best operation, the sensor
requires that the DC power be free from electmcase. (For installations with known dirty elecaigpower, a 100uF
capacitor placed at the sensor pins between V-G will typically correct the electrical noise.)

GND Pin 7 — Sensor ground pinDC return, and circuit common ground.

About Ultrasonic Sensors

Our ultrasonic sensors are in air, non-contactadlgetection and ranging sensors that detect abyetitin an area. These
sensors are not affected by the color or otherVishiaracteristics of the detected object. Ultracssansors use high
frequency sound to detect and localize objectsvargty of environments. Ultrasonic sensors meatug time of flight
for sound that has been transmitted to and refldaéek from nearby objects. Based upon the tinfeghit, the sensor
then outputs a range reading.
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HRLV-MaxSonar ®-EZ™

Auto Calibration

Each time the HRLV-MaxSonar-EZ takes a range regdircalibrates itself. The sensor then usesdhta to range
objects. If the temperature, humidity, or applied voltage changes during sensor operation; the sensor will continue to
function normally over the rated temperature rang#e applying compensation for changes causeeimpérature and
voltage.

Sensor Operation: Free-Run

When operating in free run mode, the HRLV-MaxSoBarsensors are designed to be used in a varietylobr
environments. Most range readings are accuraglyrted. If the range readings are affected, ffleetds typically less
than 5 mm. This allows users to employ real-tintiasonic distance sensing without the need foitaahal supporting
circuitry or complicated user software.

Many acoustic noise sources will have little toafi@ct on the reported range of the HRLV-MaxSonarsénsors.
However, users are encouraged to test sensor mperathe operating environment.
Sensor Minimum Distance - No Sensor Dead Zone

The sensor minimum reported distance is 30-cm (thti8es). However, the HRLV-MaxSonar-EZ will rareyed report
targets to within 1-mm of the front sensor facegestargets closer than 30-cm will typically rarge300-mm.

Sensor Operation from 30-cm to 50-cm

Because of acoustic phase effects in the near, béjécts between 30-cm and 50-cm may experienmeséic phase
cancellation of the returning waveform resultingriaccuracies of up to 5-mm. These effects beceseprevalent as the
target distance increases, and has not been olggage50-cm. For this reason, industrial usernsrdguire the highest
sensor accuracy are encouraged to mount the HRLXSMeI@ar-EZ from objects that are farther than 50-cm

Range “0” Location

The HRLV-MaxSonar-EZ reports the range to distargdts starting from the back of the sensor PC&awn in the
diagram below.

7l

R z ;
aoijg?nn?ro The range is measured from the back of the PCB to the target. Target Face

In general, the HRLV-MaxSonar-EZ will report thexge to the leading edge of the closest detectddpeD Target
detection has been characterized in the sensor patenns.

Target Size Compensation

Most low cost ultrasonic rangefinders will repdré range to smaller size targets as farther trmadtual distance. In
addition, they may also report the range to lasigs targets as closer than the actual distance.

The HRLV-MaxSonar-EZ sensor line correctly compéesdor target size differences. This means thayjiged an
object is large enough to be detected, the seniaeport the same distance, typically within 28égardless of target
size. Smaller targets can have additional detectamse that may limit this feature. In additiormgets with small or
rounded surfaces may have an apparent distancis $igghtly farther, where the distance reporteay/ihe a composite of
the sensed object(s). Compensation for targetsiagplied to all range outputs: pulse width, agaloltage, and serial
RS232 or TTL.

iy ® MaxBotix Inc i i Page 3
., products are engineered and assembled in the USA -
M aXBO'[IX Inc. Web: www.maxbotix.com
Copyright 2005 - 2013 MaxBotix Incorporated PD11721f
Patent 7,679,996




HRLV-MaxSonar ®-EZ" SerieS  mmmm

Supply Voltage Droop and Charge Compensation

During power up, the HRLV-MaxSonar-EZ sensor liri# galibrate itself for changes in supply voltagadditionally,
the sensor will compensate if the supplied volggelually changes.

If the voltage applied to the sensor changes faster 0.5V per second, it is best to remove aagply power to the
sensor.

The sensor requires noise free power for best tiperdf the sensor is used with noise on the seggbower, the
readings may be affected. Typically adding a 10€mbacitor at the sensor between the V+ and GNB\ilh correct
most power related electrical noise issues.

HRLV-MaxSonar ®-EZ™ Mechanical Dimensions

Values Are Nominal

0.785” 19.9 mm 0.100” 2.54 mm
0.870" 22.1 mm 0.610" 15.5 mm
0.100” 2.54 mm 0.645" 16.4 mm
0.100" 2.54 mm 0.735" 18.7 mm
0.670” 17.0 mm 0.065" 1.7 mm
0.510" 12.6 mm 0.038" dia.| 1.0 mm dia.
0.124” dia. |3.1 mm dia. 0.435" 11.0 mm
Weight, 4.3 grams 0.355” 9.02 mm

Mmoo |m >

O ZI=r|R -

HRLV-MaxSonar ®-EZ™ Temperature Compensation

On Board - Internal Temperature Compensation

The speed of sound in air increases about 0.6 snpéersecond, per degree centigrade. Becausespé#th
HRLV-MaxSonar-EZ is equipped with an internal temgtare sensor which allows the sensor to applynapemsation
for speed of sound changes.

The self heating (15mW at 5V, or 8mW at 3.3V) wlllange the temperature of the sensor by aboutreel€y The
amount of self heating is dependent upon user mugint

Most importantly, the actual air temperature of pla¢gh between the sensor and the target may nehrtizd temperature
measured at the sensor electronics. Sensors mauantedical applications, or applications where #nvironmental
temperature gradient is severe, may experienaga tamperature measurement error which will effleetsensor
accuracy. For example, buildings with a height-ofi€ters can have floor to ceiling temperature viama of 5°C or
more. Because of these temperature effects, ueshénd) the highest accuracy output are encourtmade a properly
mounted external temperature sensor or to manaedigunt for this measurement error.

HR-MaxTemp® External Temperature Sensor

Although the HRLV-MaxSonaEZ has an internal temperature sensor; for best accuracy, users are encouraged to use the
optional external temperature sensor. On powehaRLV-MaxSonar-EZ will automatically detect ateahed
HR-MaxTemp temperature sensor and begin to appipéeature compensation using the external temperaansor.

The external temperature sensor allows for the mosirate temperature compensation, by eliminagmgor
self-heating from the sensor electronics, and loyéhg the user to place the temperature senssecko the center of
the acoustic ranging path.

For best results users are encouraged to conreetitrtiperature sensor midway between the HRLV-MaaBBZ and
the expected target distance.
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HRLV-MaxSonar ®-EZ™ Operating Modes

Multiple Sensor Operation

Multiple HRLV-MaxSonar-EZ sensors can be used siamdously in the same environment generally witle lio no
interference (cross-talk). Even so, some crossrtaly still occur for users wishing to use a langenber of sensors in
the same environment. This interference is rarecandbe up to +/- 1 cm of the target’s distancecaise of this, sensor
to sensor interference must be accounted for. vbaanterference between sensors, chaining carsbd to prevent
cross-talk between sensors. This will be necesshen using 3+ sensors depending on mounting avidoement.

The recommended chaining method is AN Output Conaidr.oop. The first sensor will range, then trigter next
sensor to range and so on for all the sensoriarttay. Once the last sensor has ranged, thestopy until the first
sensor is triggered to range again. Below is ardiagon how to set this up.

Pull RX pin high on
the first sensor for at
least 20uS (to 96mS).
and the rest of the
sensors will read the
range in sequence.

Wire AN pin Wire AN pin Wire AN pin
to AD input to AD input to AD input

Repeat to add as many sensors as desired
Another recommended chaining method is AN Outputstantly Looping. The first sensor will range, thegger the
next sensor to range and so on for all the semsdng array. Once the last sensor has rangedl] trigger the first
sensor in the array to range again and will costitinis loop indefinitely. Below is a diagram on htmset this up.

Pull RX pin high on
the first sensor for at
least 20uS (to 96mS).
Then the micro
controller will have
to returnit’'s pinto a
high impedance state
so that the TX output
from the last sensor

will makeits way te | foo <N pin Wire AN pin Wire AN pin
the RX of the first . . .

to AD input to AD input to AD input
Sensor.

Repeat to add as many sensors as desired
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HRLV-MaxSonar ®-EZ™ Operating Modes Cont.

Independent Sensor Operation

The HRLV-MaxSonar-EZ sensors have the capabilitypgerate independently when the user desires. \iag the
HRLV-MaxSonar-EZ sensors in single or independenssr operation, it is easiest to allow the setwsee-run.
Free-run is the default mode of operation for &the MaxBotix Inc., sensors. The HRLV-MaxSonar-&hsors have
three separate outputs that update the rangeidaiianeously: Analog Voltage, Pulse Width, andi&dbata. Below
are diagrams on how to connect the sensor for efattie three outputs when operating in a singledependent sensor
operating environment.

Analog Output Sensor Operation Pulse Width Output Sensor Operation Serial Output Sensor Operation
) & | ‘\u" Y o | @ ,

Ground or Circuit Common Ground or Circuit Common

I Ground or Circuit Common

I Supply Voltage of 2.5 to 5.5 volts I Supply Voltage of 2.5 to 5.5 volts I Supply Voltage of 2.5 to 5.5 volts

I Wire AN pin to use with an ADC | Wire PW pin to use the PW output I Wire Serial pin to use R232 or TTL output

Operations and Timing
Power Up Timing

Vcc
Pin 6 (Vcc) J Clean, Stable Power Provided to Vcc
0 -
Pin 5 (RS232 Serial Out t)Vcc E Initiall
in erial Outpu : nitially ;
default j Not Driven Set Low E Data Output in RS232 I Low Idle State
0 : k= for RS232
i S et -y : == High Idle State
in erial Output ; g 'nitially Data Output in TTL for TTL
via solderable jumper Not Driven  E get Low E P
- Start Rangi
Pin 4 (Ranging Start/Stop) Not Driven { Internally Set High or User Controlled z M:r:tito?izg'g%gi;s
0 ! - 5
Time 0ms ~50 ms ~70 ms ~164 ms

RS232/TTL solderable jumper (and if used, external temperature sensor) connected before powering.
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Operations and Timing Continued

Real-Time Operation - Triggered

Real-time or triggered operation allows users ke @dvantage of a few functions unavailable dufieg run mode. By
operating in triggered mode, a maximum refresh@httOHz can be achieved. This can be valuablen&tance, as
triggered operation allows users to range targetamg away from or closer to the sensor faster &@d0mm/s.

Users can enter and remain in the Real-time owgérigd Operation by making sure that after eacheragigle, the
voltage level on Pin 4 is set low. After the serisas completed the last reading, then the voltegein 4 is brought
high. This starts a brand new range cycle antHREV-MaxSonar-EZ will output the most recent rarugta without
filtering. Please reference the Real-time Trigdedperation timing diagram for full implementatidetails.

Readings during triggered operation are less atetiian the 2Hz filtered readings by about +/- 5:m&iso, because the
range readings are not filtered, noise toleranoebeagreatly reduced. Take care to make suredtitatone sensor is
sampling range at a time.

Realtime Triggered Operation

Vce

Pin 6 (Vce) Clean, Stable Power Provided to Vcc Power supply must be free of noise

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

Initially set Low

: i 7 To maintain real time range data,
serial data send is complete.

Previous range voltage :=. The analog voltage output maintains
the voltage corresponding to the
latest range measurement.

CELATTRT TR RV ITR NE ]

Pin 3 (Analog
Voltage Output)

Voltage set (as available)

O T T T IR T

Range information is output with
a high pulse width between 300uS
and 5000usS

Pin 2 (Pulse
Width Output)

. 5
RN RERTTILE ]

Pin 5 (RS232 Serial
Output) default

TERERTRREENEREE

Low Idle State
for RS232

High Idle State

IIET : TTLTTTLLLT
vaiei RRRRRREEET]

(= BT RN L RN RT RN R LNLY « (ERURRRTIRY!: FERETRT R LI AT INTTIL : USRS AC LTSI ey

Pin 5 (TTL Serial for TTL
Output), jumper
~85 ms
Time ms ~90 ms ~98 ms
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Operations and Timing Continued

Sensor Operation - Free-Run

When operating in free run mode, the HRLV-MaxSoBarsensors are designed to be used in a varietyobr
environments. Many acoustic noise sources wileHdtle to no effect on the reported range of #iLV-MaxSonar-EZ
Sensors.

Most range readings are accurately reported. elféimnge readings are affected, the effect is tilgitess than 5-mm. This
allows users to employ real-time ultrasonic distasensing without the need for additional suppgrtiincuitry or
complicated user software.

Filtered Operation - Free-Run

The HRLV-MaxSonafEZ uses an internal 2Hz bandwidth filter to process range data; which reports the latest range every
100mS or 10Hz. This improves the sensor’s perfooadar accuracy, noise rejection, and reading adirey stability.
The filtering in the free-run operation also pesrtditional acoustic and electrical noise toleganc

Filtered Freerun Operation

Vce
Pin 6 (Vcc) Clean, Stable Power Provided to Vcc Power supply must be free of noise
(All signals are referenced to Vcc and 0V.) for best results.
Pin 4 (Ranging For continuous filtered range data,
Start/Stop) leave Pin 4 open or hold high.
Pin 3 (Analog The analog voltage output holds
Voltage Output) J the voltage corresponding to the

latest filtered range measurement.

" Range information is output with
I?m g a high pulse width between 300uS
Width Output) g Lol e

Pin 5 (RS232 Serial

et | 1 e

Pin 5 (TTL Serial E‘I:’gr hI'EI?Ile State
Output), jumper

B il [ >

Reports first Range value Reports Filtered Range Data

For detailed reading to reading timing look at Realtime Triggered Operation timing diagram.
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Selecting a HRLV-MaxSonar ®-EZ™

HRLV-MaxSonar ®-EZ" SerieS  mmmm

Different applications require different sensorse HRLV-MaxSonar-EZ product line offers varied stvisy to allow

you to select the best sensor to meet your needs.
The HRLV-MaxSonar®-EZ™ Sensors At a Glance

People Detection Large Targets

Wide Beam Best Balance Narrow Beam

High Sensitivity Noise Tolerance
MB1003 MB1013 MB1023 MB1033 MB1043

The diagram above shows how each product balaeos#igity and noise tolerance. This does not afflee maximum
range, pin outputs, or other operations of the@e® view how each sensor will function to difat sized targets

reference the HRLV-MaxSonar-EZ-Beam Patterns.

HRLV-MaxSonar ®-EZ™ Beam Patterns
Background Information Regarding our Beam Patterns

Each HRLV-MaxSonar-EZ sensor has a calibrated esttern. Each sensor is matched to prov

the approximate detection pattern shown in thiasteet. This allows end users to select the paror users that

number that matches their given sensing applicatiéech part number has a consistent field of
detection so additional units of the same part remabll have similar beam patterns. The beam
plots are provided to help identify an estimatettd@on zone for an application based on the
acoustic properties of a target versus the pldigsin patterns.

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

cylindered targets of a given diameter. The dopwadside consistent target detection charactesi il
for a given size target which allows easy comparisioone MaxSonar sensor to another MaxSor %r

sensor.

iffeople Sensing:

desire to detect
people, the
detection area to
the 1-inch
diameter dowel, in
general, represents
the area that the
_%ensor will
’reliably detect
eople.

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

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

The actual beam angle changes over the full rdoge the beam pattern for a specific target at argngdistance to
calculate the beam angle for that target at theipéistance. Generally, smaller targets arecked over a narrower

beam angle and a shorter distance. Larger targetesected over a wider beam angle and a lon

ggera
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MB1003 HRLV-MaxSonar ®-EZ0™ Beam Pattern and Uses

The HRLV-MaxSonar-EZO0 is the highest sensitivitylaridest beam sensor of the HRLV-MaxSonar-EZ segsies.
The wide beam makes this sensor ideal for a vaoespplications including people detection, autanas navigation,
and wide beam applications.

MB1003 SCH——

HRLV-MaxSonar®-EZQ™ Beam Pattern I ot

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 (~30ft.)
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. _ 1
’ : Note: For people detection the pattern 1 _750 cm
= = Partial Detection typically falls between charts A and B. ' (~25 ft.)
m— 5.0 V C EEEE
@ 33V EEEEEEE | _600cm
B [ 11 ! || (~20 ft.)
— 2.7V . - :
[ 1] ] EEEEEEEE 450 cm
A 11 m | | | (~15 ft.)
1_300cm
(~10 ft.)
| 150 cm
(~5 ft.)

[ V | _30cm
. (~1 ft.)

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

MB1003 Features and MB1003 Applications and
Benefits Uses
e Factory calibrated wide beam * People detection
width e Small target detection
 Low operating voltages from ¢ High sensitivity applications
2.5V to 5.5V ¢ Obstacle avoidance

¢ All range outputs are active
simultaneously

¢ High acoustic sensitivity

¢ Detects small targets to longer
distances

¢ Widest beam width for the
HRLV-MaxSonar-EZ sensors
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MB1013 HRLV-MaxSonar ®

-EZ1™ Beam Pattern and Uses

The HRLV-MaxSonar-EZ1 is an indoor ultrasonic serasal is a quality, low-cost starting place foruatomer not sure
of which HRLV-MaxSonar-EZ sensor to use. It balanttee detection of people and other objects witaraow beam

width.

MB1013

_1050 cm

HRLV-MaxSonar®-EZ1™ Beam Pattern (~34 ft.)

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
B 2.54-cm (1-inch) diameter dowel
C 8.89-cm (3.5-inch) diameter dowel

= = Partial Detection
— 5.0 V
® 33v
— 2.7V

A

D 11-inch wide board moved left to right with (~30 ft.)
the board parallel to the front sensor face.

This shows the sensor’s range capability.

Note: For people detection the pattern _750 cm
typically falls between charts A and B. (~25 ft.)

C
_600cm
(~20 ft.)

— 500 cm

_450 cm
(~15 ft.)

_300cm
(~10 ft.)

_150 cm
(~5 ft.)

v _30cm
(~1 ft.)

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

MB1013 Features and
Benefits
e Good balance between people

detection and beam pattern width
¢ Well balanced acoustic sensitivity

¢ Ignores some small targets

¢ Detects most targets to long
distances

¢ Wider, balanced beam width

¢ Sensitive long narrow beam

MB1013 Applications and
Uses

e Our most recommended
HRLV-MaxSonar-EZ Sensor

e People Detection

o Well balanced detection

e Autonomous Navigation
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Copyright 2005 - 2013 MaxBotix Incorporated
Patent 7,679,996

Web: www.maxbotix.com
PD11721f



HRLV-MaxSonar ®-EZ" SerieS  mmmm
MB1023 HRLV-MaxSonar ®-EZ2™ Beam Pattern and Uses

The HRLV-MaxSonar-EZ2 is a good compromise betwamnsitivity and side object rejection. The
HRLV-MaxSonar-EZ2 is an excellent choice for applions that requires slightly less side object cteda and
sensitivity than the MB1013 HRLV-MaxSonar-EZ1.

MB1023 T tos0 o

HRLV-MaxSonar®-EZ2™ Beam Pattern I ot

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. _ 1
’ : Note: For people detection the pattern | | 750 cm
= = Partial Detection typically falls between charts A and B. ' (~25 ft.)
— 5.0 V C n |
B ! . | (~20 ft.)
— 2.7V -
| ] EEEEEEEE 450 cm
A | | | (~15 ft.)
300 cm
(~10 ft.)
| 150 cm
(~5 ft.)

0 ' V —_30cm

[} | ] 11 Y .- . (~1 ft.)
Beam Characteristics are Approximate

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

MB1023 Features and MB1023 Applications and
Benefits Uses
e Good balance between high e Well balanced detection
sensitivity and noise tolerance e Applications where the_
 Well balanced acoustic sensitivity H%LV-MaxSonar-EZl is too
wide

¢ Ignores some small targets

¢ Detects most targets to long
distances

¢ Balanced Beam Width

e Best compromise for beam width,
sensitivity and sensor range
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HRLV-MaxSonar - EZ™ SerieS
MB1043 HRLV-MaxSonar ®-EZ4™ Beam Pattern and Uses

The HRLV-MaxSonar-EZ4 is the narrowest beam widthser which is also the least sensitive to sideatbjoffered in
the HRLV-MaxSonar-EZ sensor line. The HRLV-MaxSce&a is an excellent choice when only larger olgjesed to
be detected.

MB1033 T s0n

HRLV-MaxSonar®-EZ3™ Beam Pattern (34 1)
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.

. g Note: For people detection the pattern _750cm
= = Partial Detection typically falls between charts A and B. (~25 ft.)
— 5.0V C

® 33V _ 600 cm
B (~20 ft.)
- 2.1V
— 500 cm
_450 cm
A (~151t.)
300 cm
(~10ft.)
_150cm
(~5.t)
? N7 1 _30cm
LY | LIWIl]l (~1ft)

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

MB1043 Features and MB1043 Applications and
Benefits Uses
¢ Best noise tolerance of the e Large target detection
HRLV-MaxSonar-EZ sensors e Applications requiring high noise
¢ Most noise tolerant acoustic tolerance
sensitivity

e Ignores some small targets and
medium targets

¢ Detects most large targets to long
distances

e Narrow beam width

M aXBOtIX ® MaxBotix Inc., products are engineered and assembled in the USA Page 13
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HRLV-MaxSonar ®-EZ" SerieS  mmmm

MB1033 HRLV-MaxSonar ®-EZ3™ Beam Pattern and Uses

The HRLV-MaxSonar-EZ3 is a harrow beam sensor githd side object rejection. The HRLV-MaxSonar-E&3 h
slightly wider beam width than the MB1043 HRLV-Max&r-EZ4 which makes it a good choice for when the
HRLV-MaxSonar-EZ4 does not have enough sensitiaitythe application.

MB1043 T tos0 o

HRLV-MaxSonar®-EZ4™ Beam Pattern I ot

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. _ 1
y ; Note: For people detection the pattern | | 750 cm
= = Partial Detection typically falls between charts A and B. . (~25 ft.)
— 5.0 V C 111
@® 33v _' | T 1 _600cm
= | | | (~20 ft.)
— 2.7V |
; ] ENEEEEERE ' —450cm
A | | | (~15 ft.)
EEEEEE 11 _300cm
HENEEEEN . (~10 ft.)
| 150 cm
(~5 ft.)

o @ ' V —_30cm
= 1 1] 11 | L1 | : (~1 ft.)
Beam Characteristics are Approximate
Beam Patterns drawn to a 1:95 scale for easy comparison to our other products.

MB1033 Features and MB1033 Applications and
Benefits Uses
* More sensitive then the e Large target detection
HRLV-MaxSonar-EZ4 e Short range medium target
¢ More noise tolerant acoustic detection
sensitivity e Applications requiring high noise
e Ignores some small targets and tolerance

medium targets

¢ Detects most targets to long
distances

e Narrow Beam Width
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HRLV-MaxSonar ®-EZ" SerieS  mmmm

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 1 in Resolution 1 mm Resolution 1 mm Resolution
HRLV-MaxSonar-EZ LV-MaxSonar-EZ HRXL-MaxSonar-WR HRXL-MaxSonar-WRC
LV-ProxSonar-EZ HRXL-MaxSonar-WRT HRXL-MaxSonar-WRCT
HRXL-MaxSonar-WRM 1 cm Resolution
HRXL-MaxSonar-WRMT XL-MaxSonar-WRC
HRXL-MaxSonar-WRL XL-MaxSonar-WRCA
HRXL-MaxSonar-WRLT 12CXL-MaxSonar-WRC

HRXL-MaxSonar-WRLS
HRXL-MaxSonar-WRLST
1 cm Resolution
XL-MaxSonar-WR
XL-MaxSonar-WRL
XL-MaxSonar-WRA

1 cm Resolution 1 mm Resolution XL-MaxSonar-WRLA
XL-MaxSonar-EZ HRUSB-MaxSonar-EZ [2CXL-MaxSonar-WR
XL-MaxSonar-AE 1in Resolution F-Option Available for all WR
XL-MaxSonar-EZL USB-ProxSonar-EZ models. For additional protection

XL-MaxSonar-AEL

when necessary in hazardo{ “aemee"
I2CXL-MaxSonar-EZ chemical environments. A

Accessories- More information available online

MB7954 - Shielded Cable

The MaxSonar Connection Wire is used to reducefarence caused by electrical noise on the linbs T
cable is a great solution to use when running émsars at a long distance or in an area with afl&MI and”
electrical noise.

MB7950 - XL-MaxSonar-WR Mounting Hardware

The MB7950 Mounting Hardware is selected for usi wur outdoor ultrasonic sensors. The mounting
hardware includes a steel lock nut and two O-rBign@-N and Neoprene) each optimal for different
applications.

MB7955 / MB7956 / MB7957 / MB7958 / MB7959 - HR-Max Temp

The HR-MaxTemp is an optional accessory for theMi#&Sonar. The HR-MaxTemp connects to the
HR-MaxSonar for automatic temperature compensatitimout self heating.

MB7961 - Power Supply Filter
The power supply filter is recommended for enviremis with unclean power or electrical noise. \
MB7962 / MB7963 / MB7964 / MB7965 - Micro-B USB Con nection Cable

The MB7962, MB7963, MB7964, and MB7965 Micro-B Ug&bles are USB2.0 compliant and
backwards compatible with USB 1.0 standards. Variémgths.

\

Product / specifications subject to change without notice. The names MaxBotix ©, MaxSonar ®, EZ, EZ0, EZ1, EZ2, EZ3, EZ4, HR, AEO, AE1, AE2, AE3, AE4, WR1, and WRC1 are trademarks of MaxBotix | nc.
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