LV-ProxSonar ©-EZ™ SerieS  mmmm

LV-ProxSonar ®-EZ™ Series

High Performance Proximity Sensor
MB1004, MB1014, MB1024, MB1034, MB1044 * .

The LV-ProxSonar-EZ is a high performance proximity sensor designed for people {
and object detection that allows for simultaneous operation of multiple sensorsin
one environment. With 2.5V to 5.5V power the LV-ProxSonar-EZ provides \/ggr-;,
proximity detection of objects out to a set distance, in an incredibly small package.

The LV-ProxSonar-EZ allows users to integrate several sensors into one system and experience little to no effect
from the sensor interference than can occur with other ultrasonic sensor solutions. The LV-ProxSonar-EZ features
an easy to use logic level (high/low) output, and RS232 format serial output. * Factory calibration and testing is
standard.

Features . Azguaé 0pe%agir(1:g tl_;e’mperaturedre:jnge frorn Custom object acquire and release
P ; —40°C to +65°C, Recommende i i i ;
. P'rox|m|ty Detection ' operating temperature range from 0°C|to times available with a nominal NRE
« Simultaneously runs along side otter +go°C 2 charge
nearby sensofs Benefits « Quality beam characteristics

« ~2.5 second object acquire t?me - Very low cost proximity sensor . Lowest power proximity sensor
* ~1.5 second object release ime |, gjmitaneously use up to 20 sensgré\pplications and Uses

. OOtE)_jéeg:ttsdetection includes zero range in the same environment « Proximity zone detection
. Reinge information available on Pir{ ° Reliable proximity informati(_)n ; People detection
5 to 254 inchés « Sensor double_s as a rgngeflnder ($t¥l Booths/Kiosks
. 2.5_\/ to 5.5V supply with 2mA ;‘Z?glgs range information over + Robot navigation sensor
. %?'iﬁ?éﬁngg ta?(;a;’:gtive - Mounting holes provided on the | * Autonomous navigation
simultaneously circuit board « Multi-sensor arrays

- Serial, 0 to Vcc, 9600 Baud, 81N | *+ Fast measurement cycle
- Digital logic High/Low (True/False)| * Very low power proximity sensor,

output excellent for multiple sensor or

- Continuously variable gain for battery based systems i\lgtes q del and -
control for side lobe suppression |« Outputs allow users to get reliable | , Re'oen 'S on sensor model and mounting

. . T . . ange information is unreliable when

 Free run operation continually proximity information at any time operating with multiple sensors. For more
measures and outputs proximity freeing up user processors information please refer to Page 4 of this
information » User can choose either of the two| datasheet

+ Sensor operates at 42KHz sensor outputs ®Please reference page 3 for minimum

« Learns nearby environment when | . Can be triggered externally or operating voltage verses temperature
commanded to start ranging internally information

« Designed for protected indoor * Please reference page 10 for part number
environments key.

Close Range Operation

Applications requiring 100% reading-to-readingabillity should not use MaxSonar sensors at a distatoser than
6 inches. Although most users find MaxSonar sensongork reliably from 0 to 6 inches for detectiolgjects in many
applications, MaxBotiX Inc. does not guarantee operational reliabilitydojects closer than the minimum reported
distance. Because of ultrasonic physics, thesesease unable to achieve 100% reliability at cldiséances.

Warning: Personal Safety Applications

We do not recommend or endorse this product be ass@dcomponent in any personal safety applicatidms product is
not designed, intended or authorized for such Tisese sensors and controls do not include theckelfking redundant
circuitry needed for such use. Such unauthorizedmesy create a failure of the MaxBdtiknc. product which may result
in personal injury or death. MaxBofixnc. will not be held liable for unauthorized udehis component
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About Ultrasonic Sensors

Our ultrasonic sensors are in air, non-contactatlgetection and ranging sensors that detect abyeitiin an area.
These sensors are not affected by the color or stbeal characteristics of the detected objedtradbnic sensors use
high frequency sound to detect and localize objectsvariety of environments. Ultrasonic sensoeasure the time of
flight for sound that has been transmitted to aflkcted back from nearby objects. Based upotirtie of flight, the
sensor then outputs a range reading.

LV-ProxSonar ®-EZ™ General Power-Up Instruction

Each time after the LV-ProxSonar-EZ is poweredituill calibrate during its first read cycle. Tisensor uses this
stored information to detect close objects. Impartant that objects not be close to the sensamgithis calibration
cycle. The best sensitivity is obtained when tlear for fourteen inches, but good results aremomwhen clear for at
least seven inches. If an object is too close dutie calibration cycle, the sensor may ignore abjat that distance.

The LV-ProxSonar-EZ does not use the calibratida ttatemperature compensate for range, but insteegimpensate
for the sensor ringdown pattern. The sensor wilitimue to recalibrate to its environment providleel sensor does not
detect an object within its detection zone at lease every 30 minutes. If the temperature, humidit applied voltage
changes rapidly during operation, the sensor mawire the user to force recalibration. If this citioth occurs the
sensor is more likely to have false close readifggecalibrate the LV-ProxSonar-EZ, cycle powkernt command a
read cycle.

LV-ProxSonar-EZ Mechanical Dimensions

A| 0.785" 19.9 mm H| 0.100" | 2.54 mm
B|] 0.870" | 22.1 mm J| 0.610" 15.5 mm
Cl 0.100" | 2.54 mm K] 0.645" 16.4 mm
D] 0.100" | 2.54 mm L] 0.735" | 18.7 mm
E|] 0.670" | 17.0 mm M| 0.065" 1.7 mm

Fl 0510" | 12.6 mm N| 0.038"da |1.0 mmdia.
G| 0.124"qa. [ 3.1 mmudia weight, 4.3 grams

LV-ProxSonar ®-EZ™ Pin Out

Pin 1-BW- Unused, leave disconnected or connect to ciomuitmon ground.

Pin 2-PW- Digital Proximity Logic, outputs a High/Low logicitage level depending on proximity detection. High
means an object has been detected in the detecien Low means no object is present. There-B%asecond delay
on acquiring targets and a ~1.5 second delay feaseng a target once detected. This hysteresiwap sensor
reliability.

Pin 3-AN- Unused, leave disconnected or connect to circuitngon ground.

Pin 4-RX- This pin is internally pulled high. The LV-ProxSataZ will continually measure proximity information
and output send to data. Leave the pin discondexthold the pin high for proximity informatioriHold low to stop

all sensor activity and reset acquire timers. Ugadarning to a high state, the sensor will ingiatcalibration sequence
(similar to the calibration sequence that is ruarupensor power-up).

Pin 5-TX- The TX output delivers asynchronous serial wittR&232 format, except voltages are 0-Vcc. If gahis
detected at 8 inches the output appears as folldw@38 P1<carriagereturn>". The output is an ASCII capital “R”,
followed by three ASCII character digits represegtihe range in inches up to a maximum of 255p¥e#d by an
ASCII space and the ASCII character “P”, followdaye ASCII digit “1 or 0” corresponding to the promty
information, followed by a carriage return. Raigfermation is provided for reference and is natsidered accurate
when more than one sensor is running in the sawmieoement. Although the voltage of 0-Vcc is outsithie RS232
standard, most RS232 devices have sufficient maogiead 0-Vcc serial data. If standard voltagelld®S232 is
desired, invert, and connect an RS232 convertdr as@ MAX232.

Pin 6-+5V- Vcc — Operates on 2.5V - 5.5V. Recommended ctoapability of 3mA for 5V, and 2mA for 3V. Please
reference page 3 for minimum operating voltagsegtemperature information

Pin 7-GND- Return for the DC power supply. GND (& Vcc) mbgt ripple and noise free for best operation.
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Voltage vs Temperature

The graph below shows minimum operating voltagdefsensor verses temperature.

Minimum Operating Voltage vs Temperature
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LV-ProxSonar ®-EZ™

Sensor Minimum Distance

The proximity information is available from 1mm ifnathe front sensor face to the end of the detectome.

For the range information provided on the serigpatiof the sensor. The minimum reported distasd®inches (15.2
cm). However, the LV-ProxSonar-EZ will range angae targets to 1mm from the front sensor facegedargets
closer than 6-inches will typically range as 6-iesh

Range “0” Location

The LV-ProxSonar-EZ reports the range to distamgfets starting from the front of the sensor as shimathe diagram
below.

<

>
The range is measured from front of the sensor
Range Zero 9 Targeu Face

Target detection has been characterized in thesbsam patterns.

Using Multiple Sensors in a single system

The LV-ProxSonar-EZ is designed to function alodgsither ultrasonic sensors operating in the s@aees at the
same time, on the same frequency. Our industdingdirmware allows users to connect multiple seasicross a
single space without worrying about sensor interfee (cross-talk). Each sensor is rated to wankgalide a certain
number of sensors within a closed space. For wgandng with large open environments, or environisevhere
sensors point in different directions, it is likehat the published recommended number of senaorb& exceeded with
little or no effect on user performance.

Sensor Trigger Distance for LV-ProxSonar ®-EZ™

Each of the LV-ProxSonar-EZ models has a set trigggance. Objects closer than this distancefdilatithin the
sensor detection zone can be detected and reforteel end user. Each LV-ProxSonar-EZ is tolecduat different
number of nearby sensors, this data is provideéddrchart below for easy comparison.

Part # Set Distance # of Sensors that can run in the same space
MB1004 ~7 feet (Value of RO83 or lower will cause object detection) 6 + Sensors Simultaneously
MB1014 ~5 feet (Value of RO59 or lower will cause object detection) 8+ Sensors Simultaneously
MB1024 ~3 feet (Value of RO35 or lower will cause object detection) 10+ Sensors Simultaneously
MB1034 ~2 feet (Value of RO23 or lower will cause object detection) 13+ Sensors Simultaneously
MB1043 ~1 feet (Value of RO11 or lower will cause object detection) 15+ Sensors Simultaneously
MaXBOtIX ® Inc MaxBotix Inc., products are engineered and assembled in the USA. Web: wuw maxbogfggnﬁ

Copyright 2005 - 2012 MaxBotix Incorporated PD11946f
Patent 7,679,996



LV-ProxSonar ®-EZ™ Timing Description

LV-ProxSonar ©-EZ™ SerieS  mmmm

250mS after power-up, the LV-ProxSonar-EZ is re@adgccept the RX command. If the RX pin is left ope held
high, the sensor will first run a calibration cyé4®mS), and then it will take a range reading (8%mifter the power
up delay, the first reading will take an additior&DOmS. Subsequent readings will continue to oeeary 50ms to

300ms.

When an object is placed in the sensor detectioe,zihe sensor will “acquire” the target in ~228@nds and begin

sending the appropriate serial output and set e high.

If the detected object then leaves the sensor tiletezone the sensor will “release” the target ~sk&onds later. At this
time, the PW pin will be set low. Release time bannfluenced by other nearby sensors and may appéa longer in

applications with many nearby sensors.

Power-Up Timing Diagram

Vce
Pin 6 (Vcc)
0
B [ 1
] U | i
Vee : :
Pin 5 (RS232) Default ! Sensor Information :
0 Output 1
[ | ] 1
1 i ] |
Vee : - : :
Pin 4 ! ' Internally pulled High I
0 i g 1
| [ |
] 1 P 1
Time 0mS ~20mS ~105mS ~250mS

Start checking
detection zone or
waiting for Pin 4

Selecting a LV-ProxSonar®-EZ™ Detection Zone

Different applications require different sensorse LV-ProxSonar-EZ product line offers varied
detection zones (detection distances) to allowtpaelect the best sensor to meet your needs.
sensor is matched to provide the approximate detezbne shown in this datasheet. This allow
end users to select the part number that matckéesgiien sensing application. Each part numb
has a consistent field of detection so additiométisof the same part number will have similar
detection zones. The beam plots are providedlitientify an estimated detection zone for an
application based on the acoustic properties afget versus the plotted beam patterns.

Each detection zone is a 2D representation of ¢bection area of the sensor. The detection zor
actually shaped like a 3D cone (having the samectleh pattern both vertically and horizontally]
Detection patterns for dowels are used to shovdéection zone of each sensor. Dowels are |
cylindered targets of a given diameter. The dopwadside consistent target detection

characteristics for a given size target which ai@&sy comparison of one ProxSonar sensor to

People Sensing:
For users that
desire to detect
people, the
detection area to
the 1-inch
diameter dowel, in
general, represen
the area that the
sensor will
reliably detect
people.

[s

another ProxSonar sensor.

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

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

The actual beam angle changes over the full rdoge the detection zone for a specific target atgawsn distance to
calculate the beam angle for that target at theipeistance. Generally, smaller targets arecked over a narrower
beam angle and a shorter distance. Larger targetietected over a wider beam angle and a longgera
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MB1004 :
_ 1050 cm
LV-ProxSonar®-EZ0™ Detection Zone G
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.)
C
_600cm
— 5.0 V B (~20 ﬂ_}
® 33V
_450 cm
A (~15 t.)
_300cm
(~10ft)
[ _150 cm
-ﬂ (~5ft.)
n ] d _30cm
LYl 1W1 (~1t)
Beam Characteristics are Approximate
Beam Pattern drawn to a 1:95 scale for easy comparison to our other products.
MB1014 °
_1050 cm
LV-ProxSonar®-EZ1™ Detection Zone Gl
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. (~251t.)
C
600 cm
— S0V B T (~201t)
@ 33v
450 cm
A (~15 ft)
_300cm
(~10ft.)
_150 cm
(~51.)
] ] _30cm
b 4 A4l (~11t)

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

Beam Characteristics are Approximate
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MB1024 "
_ 1050 cm
LV-ProxSonar®-EZ2™ Detection Zone e
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.)
Cc
600 cm
— 5.0 V B = (~20 ﬂ_}
® 33V
_450 cm
A (~15t.)
_300cm
(~10ft)
_150 cm
(~5ft.)
::‘E?F m <
] _30cm
'l 1W1 (~1t)
Beam Characteristics are Approximate
Beam Pattern drawn to a 1:95 scale for easy comparison to our other products.
MB1034 -
_ 1050 cm
LV-ProxSonar®-EZ3™ Detection Zone st
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
_600cm
—_— 50V B (~20ft.)
® 33v
_450 cm
A (~15ft.)
_300cm
(~101t)
_150 cm
(~51t)
_30cm

o

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

v

Beam Characteristics are Approximate

(~11t)
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MB1044

LV-ProxSonar®-EZ4™ Detection Zone

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

— 5.0V
® 33v

X

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

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 Aand B.

C

v

v

Beam Characteristics are Approximate

D

_ 1050 cm
(~34 1)

_9%00cm
(~30ft)

_750cm
(~25ft.)

_600cm
(~20 ft.)

_ 450 cm
(~15 ft.)

_300 cm
(~10 ft.)

_150cm
(~5ft.)

_30cm
(~1ft)

LV-ProxSonar ®-EZ™ SerieS mmmm
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Ranging Information

LV-ProxSonar ®-EZ™ SerieS mmmm

Although the LV-ProxSonar-EZ is primarily a proxignsensor, the sensor provides a range data oulipoore than
one ultrasonic sensor is operating in the sametheeaser must use the RX pin to allow only onesseto operate at
the same time. The range output is available onlthe TX serial output. The full TX pin outputsdeiption can be

seen on page 2 of this data sheet.

The beam pattern of the LV-ProxSonar-EZ sensorswised for ranging is shown below.

LV-ProxSonar®-EZ"
Beam Pattern of Ranging Output

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

— 5.0 V 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.

C

® 33v

] A"4

Beam Characteristics are Approximate

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

D

_ 1050 cm
(~34 ft.)

900 cm
(~30 ft.)

— 750 cm
(~25ft.)

_600cm
(~201t)

_ 450 cm
(~151t.)

_ 300 cm
(~10ft.)

_150 cm
(~5 ft.)

_30cm
(~11t.)
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Part Numbers

All part numbers are a combination of a six-charabtse followed by a dash and a three-digit priocioade.
Please review the following table for more inforinaton the three-digit product code.

M B 1 0 X 4

- 0

Housing

0

LV-ProxSonar ©-EZ™ SerieS  mmmm

Wire

Base Options
|
0 Not Applicable 0 No Options (Bagged) 0 No Wire
1 3/4” NPS WR 1 F-Option 1 Wire Attached
2 3/4” NPS WRC 2 P-Option
3 Ultra Compact 3 F-Option and P-Option
4 Ultra Compact Flush Mount 4 No Options (Trayed)
5 1" NPS 5 TTL (Bagged)
6 1" BSPP 6 TTL (Trayed)
7 30MM 1.5
8 Extended Horn
The following table displays all of the active aradid part numbers for this product.
Active Part Numbers for
MB1004, MB1014, MB1024, MB1034, MB1044
MB1004-000 |MB1014-000 |MB1024-000 |MB1034-000 |MB1044-000
MB1004-040 |MB1014-040 |MB1024-040 |MB1034-040 |MB1044-040
MaxBotix Inc., products are engineered and assembled in the USA. Page 10
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