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XL-MaxSonar ®- EZ™ Series

High Performance Sonar Range Finder
MB1200, MB1210, MB1220, MB1230, MB1240, MB1260, MB1 261
MB1300, MB1310, MB1320, MB1330, MB1340, MB1360, MB1 361°

The XL-MaxSonar-EZeries has high power output along with real-timgo calibration for ‘Aous
changing conditions (temperature, voltage and atiousr electrical noise) that ensure you -
receive the most reliable (in air) ranging data fewery reading taken. The XL-MaxSonar-EZ/AE senbkare a low power
requirement of 3.3V — 5.5V and operation provideyshort to long-range detection and ranging, itiny and compact form factor.
The MB1200 and MB1300 sensor series detects objects 0-cmi to 765-cm (25.1 feet) or 1068cm (35 feet) (seteatlels) and
provide sonar range information from 20-tout to765-cm or 1068-cm (select models) with Iresolution. Objects from 0-¢nto
20-cnt typically range as 20-cfi. The interface output formats included are pulsgtiwoutput (MB1200 series), real-time analog
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voltage envelope (MB1300 series), analog voltagputuand serial digital output.
Objects from 0-mm to 1-mm may not be detectedr the MB1200/MB1300, MB1210/1310, MB1260/MB126@ MB1261/MB1361, this distance is 25-ciRlease see Close Range Operation

Features

High acoustic power output
Real-time auto calibration and noig
rejection for every ranging cycle
Calibrated beam angle
Continuously variable gain

Object detection as close as 1-mm
from the sensor

3.3V to 5.5V supply with very low
average current dr

Readings can occur up to every
100mS, (10-Hz rate)

Free run operation can

continually measure and output rar]
information

Triggered operation provides the
range reading as desired

Pulse Width (MB1200 series)
Real-time analog envelope (MB13(
series)

All interfaces are active
simultaneously

Sensor operates at 42KHz

Serial, 0 to Vcc, 9600Baud, 81N
Analog, (Vcc/1024) / cth

Analog, (Vcc/1024 / 2cth

Benefits

 Acoustic and electrical noise

se resistance

 Reliable and stable range data

» Low cost

+ Quality controlled beam
characteristics

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

« Ranging can be triggered externall
or internally

» Sensor reports the range reading

gddirectly, frees up user processor

« Fast measurement cycle

» User can choose any of the sensor
outputs

« Easy mounting

® No power up calibration required

- Perfect for objects may be directly
front of the sensor during power up

Applications and Uses

« Bin level measurement
» Proximity zone detection
» People detection

» Robot ranging sensor

« Autonomous navigation

« Environments with acoustic and
electrical noise

» Multi-sensor arrays

« Distance measuring

- Long range object detection

Users who prefer to process the

analog voltage envelope (MB1300

series)

» -40°C to +65°C operation (+85°C
limited operation) (40°C to 0°C
recommended operation in
environments that are non-frosting,
non-condensation, and indoor orily)

Notes:
1 Objects from 0-mm to 1-mm may not be detected.
2For the MB1200/MB1300, MB1210/1310,
MB1260/MB1360, and MB1261/MB1361, this
distance is 25-cm.
3Please see Close Range Operation.

n 4MB1200 through MB1240 and MB1300 through
MB1340.
®*MB1260, MB1261, MB1360, MB1361.
®See page 2, Pin 6 Vcc Operation.
"Please reference page 4 for minimum
operating voltage verses temperature
information.
8Please reference page 16 for part number key.

Close Range Operation

Applications requiring 100% reading-to-readingabllity should not use MaxSonar sensors at a distatoser than
20cm. Although most users find MaxSonar sensovgoidk reliably from 0 to 20cm (25cm select modets) detecting
objects in many applications, MaxBdtiinc. does not guarantee operational reliabilitydojects closer than the
minimum reported distance. Because of ultrasonysigl, these sensors are unable to achieve 10@®bilig} at close
distances.

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 sueh Tisese sensors and controls do not include thetsking
redundant circuitry needed for such use. Such toaized use may create a failure of the MaxBbtic. product which
may result in personal injury or death. MaxB8tirc. will not be held liable for unauthorized udetis component
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XL-MaxSonar ©- EZ/AE™ Series

About Ultrasonic Sensors

Our ultrasonic sensors are in air, non-contactadlgetection and ranging sensors that detect cbyeitiin an area. These
sensors are not affected by the color or otherVishiaracteristics of the detected object. Ultrasssansors use high
frequency sound to detect and localize objectsvareety of environments. Ultrasonic sensors meague 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.

Pin Out

Pin 1-BW-Leave open (or high) for serial output on the Pwutput. When Pin 1 is held low the Pin 5 ougrrids a
pulse (instead of serial data), suitable for lousaahaining.

Pin 2-PW-For the MB1200 (EZ) sensor series, this pin outpytsilse width representation of range. To caleulat
distance, use the scale factor of 58uS per cm.

For the MB1300 (AE) sensor series, this pin outplsanalog voltage envelope of the acoustic wasm@.f The output
allows the user to process the raw waveform ob#resor.

Pin 3-AN-For the 7.6 meter sensors (all sensors except B¥240, MB1261, MB1360, and MB1361), this pin ougput
analog voltage with a scaling factor of (Vcc/10p4)y cm. A supply of 5V yields ~4.9mV/cm., and\Byelds ~3.2mV/
cm. Hardware limits the maximum reported rangehis dutput to ~700cm at 5V and ~600cm at 3.3V. dimput is
buffered and corresponds to the most recent raage d

For the 10 meter sensors (MB1260, MB1261, MB136B1Bb61), this pin outputs analog voltage with aiscplactor of
(Vce/1024) per 2 cm. A supply of 5V yields ~4.9r@¥im., and 3.3V yields ~3.2mV/2cm. The output isféngd and
corresponds to the most recent range data.

Pin 4-RX— This pin is internally pulled high. The XL-MaxSaraZ sensors will continually measure range anguut
if the pin is left unconnected or held high. Hdw the will stop ranging. Bring high 20uS opbre for range reading.

Pin 5-TX- When Pin 1 is open or held high, the Pin 5 out@livdrs asynchronous serial with an RS232 formatept
voltages are 0-Vcc. The output is an ASCII capi®d] followed by three ASCII character digits regenting the range
in centimeters up to a maximum of 765, followedabgarriage return (ASCII 13). The baud rate is®@&0bits, no parity,
with one stop bit. Although the voltage of 0-Vcoisiside the RS232 standard, most RS232 devicesdhiicient
margin to read 0-Vcc serial data. If standardagdtlevel RS232 is desired, invert, and conne&%232 converter such
as a MAX232.

When Pin 1 is held low, the Pin 5 output sendsiglsipulse, suitable for low noise chaining (noaefata).

Pin 6-+5V-Vcc — Operates on 3.3V - 5V. The average (and)paakent draw for 3.3V operation is 2.1mA (50mA
peak) and at 5V operation is 3.4mA (100mA peakpeesvely. Peak current is used during sonar puésesmit. Please
reference page 4 for minimum operating voltageegtemperature information.

Pin 7-GND- Return for the DC power supply. GND (& V+) mio& ripple and noise free for best operation.

Product Release Notes

For all MB1260/MB1360 sensors sold after Feb 20,32@he minimum reported distance is 25cm.
For all MB1261/MB1361 sensors sold after Feb 20,32@he minimum reported distance is 25cm.
For all MB1200/MB1300 sensors sold after Oct 01,20he minimum reported distance is 25cm.
For all MB1210/MB1310 sensors sold after Oct 01,2ahe minimum reported distance is 25cm.
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XL-MaxSonar ©- EZ/AE™ Series

Sensor Minimum Distance

The sensor minimum reported distance is 20Gh87 inches). However, the XL-MaxSonar-EZ wilhge and report
targets to the front sensor face. Large targeeclthan 20chwill typically range as 20ch

Sensor Operation from 6-inches to 20-inches

Because of acoustic phase effects in the near, fibjgcts between 20cm and 50cm may experiencesacqhase
cancellation of the returning waveform resultingnaccuracies. These effects become less prevadeahee target distance
increases, and has not been observed past 50cthis-oeason, industrial users that require thadsgsensor accuracy
are encouraged to mount the XL-MaxSonar-EZ fronedb that are farther than 50cm.

Range “0” Location

The XL-MaxSonar-EZ reports the range to distargets starting from the front of the sensor as shiovthe diagram
below.

k< >
The range is measured from front of the sensor ||

Range Zero Target Face

In general, the XL-MaxSonar-EZ will report the rartg the leading edge of the closest detectabkctobiarget
detection has been characterized in the sensor patienns.

Mechanical Dimensions

I

‘ e B A 0785 [19.9mm |L [0.735" [187mm
T B B [0870° |221mm |M|0065 |1.7mm
o C[0100° [254mm | N [0.038". |1.0mme
: D[0100° |254mm |P 0537 |1364mm

E[0670° [17.0mm |Q[0304" |7.72mm

Fe oo | B F|o610 [155mm [R|0351" |8.92mm
G 0124 |3 1mms. | S (04137 10.5mm

G H|01000 [254mm |T [0063" |16mm
B 4 J |oo8g [2511mm|U |0368" |9.36mm
K|0645 |[164mm |V |0492° [125mm

values are nominal Weight, 5.9 grams
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Real-Time Auto Calibration

Each time before the XL-MaxSonar sensor takes geramading it calibrates itself. The sensor thesuhis data to
range to objects. If the temperature, humidityamplied voltage changes during operation, thesesdl continue to
function normally. The sensor does not apply camspton for the speed of sound change versus tatoperto any
range readings.

Temperature Compensation

The speed of sound in air increases about 0.6 sp&grsecond, per degree centigrade. The XL-MaxSedaensors are
not equipped with an internal temperature compé@nsatf temperature compensation is desired, ariaxBotix and
request the temperature compensation formula PID#s will allow users to compensation for speedaifind changes.
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XL-MaxSonar ©- EZ/AE™ Series

Voltage vs Temperature

The graph below shows minimum operating voltaghefsensor verses temperature.

Minimum Operating Voltage vs Temperature
3.5

For operation to -40°C voltage
3,25 shall be 3.2V or higher

3 =

2.5

Supply Voltage (V)
V.

2.25

60 40 20 0 20 40 60 80
Temperature (°C)
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XL-MaxSonar ©- EZ/AE™ Series

Real-time Noise Rejection

While the XL-MaxSonat is designed to operate in the presence of noésg,dperation is obtained when noise strength is
low and desired signal strength is high. Hence uer is encouraged to mount the sensor in suety &dhat minimizes
outside acoustic noise pickup. In addition, keep@C power to the sensor free of noise. Thisleilthe sensor deal
with noise issues outside of the users direct obfitr general, the sensor will still function welen if these things are
ignored). Users are encouraged to test the sensiogir application to verify usability.

For every ranging cycle, individual filtering fdrdt specific cycle is applied. In general, norserf regularly occurring
periodic noise sources such as motors, fans, idoratc., will not falsely be detected as an abjddis holds true even
if the periodic noise increases or decreases (@sichight occur in engine throttling or an incredsefease of wind
movement over the sensor). Even so, it is pos&iblgharp non-periodic noise sources to cause talget detection. In
addition, *(because of dynamic range and signabise physics,) as the noise level increases;satolinly small

targets might be missed, but if noise increaseety high levels, it is likely that even large tetg will be missed.

*In high noise environments, if needed, use 5V potee keep acoustic signal power high. In additianhigh acoustic noise
environment may use some of the dynamic range efsdnsor, so consider a part with less gain sudhea$1B1220/MB1320
MB1230/MB1330 or MB1240/MB1340. For applicationsttwlarge targets, consider a part with ultra @uottejection like the
MB7369.

Typical Performance to Target

Analog Envelope Output Analog Envelope Output
(Dowels, 5V) (Dowels, 3.3V)
_- Transmit ']LA: 20°C, r\/cc=5_0\/’ Transmit .]I'p_= 20°6; VGG=3.3VI
\ ]_ Burst Realtime on Pin 2 of MB13X0 | /Burst Realtime on Pin 2 of MB13X0
= | (or MB12X0 internal) e (or MB12X0 internal) )
w __Targets  Targets = L ‘ Targets =
& “7N\ 0.6cm dia. at 66cm, o) Targets 0.6cm dia. at 66cm,
— I ) 2.5cm dia. at 111cm, - ST 2.5cm dia. at 111em,
w2 —H . —+— Target - L fod i
> 8.9cm dia. at 189cm, = Foly 8.9cm dia. at 189cm,
= and a 1m by 2m flat d & l | and a 1m by 2m flat
o panel at 704cm Q1 panel at 704cm — Target -
i
g 1 l } iE | %I LJ h
<t | | < T T
Firs_l target ranlges at ~66(|:m. First target ranges at ~66cm.
i Conditions = acoustic test chamber . Conditions = acoustic test chamber
10ms/DIV 10ms/DIV
Typical Performance in clutter
Analog Envelope Output Analog Envelope Output
(Clutter, 5.0V) (Clutter, 3.3V)
- = ? : =
_ Transmit T= 20°C, Vec=5.0V Transmit Burst = 20°C, Vce=3.3V
3 ’]_ Burst  ruget | Realtime on Pin 2 of MB13X0 _| i Realtime on Pin 2 of MB13X0
S (or MB12X0 internal) g 2 Target —|-(or MB12X0 internal) |
W Target = 30cm sq. L / Target = 30cm sq.
5 at 2 meters % at 2 meters
vl B A | I | | Condittions = 1.5 il Conditions = 1.5
= meter wide hallway > meter wide hallway
o with cluttered sides = Il | I with cluttered sides
8 C“ﬂer ranges 1 i Clutter ranges ——|
o at ~104cm. 9 at ~104cm.
S L ] YN ! <
=z
<
Object clutter from many objects at the sides of the < < N |
1.5 meter wide hallway. (Side clutier is detected.) Object clutter from many objects at the sides of the
0 | | 1.5 meter wide hallway. (Side clutter is detected.)
0
10ms/DIV 10ms/DIV
-, ® i i i Page 5
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XL-MaxSonar ©- EZ/AE™ Series

Sensor Timing Diagrams
Power Up Timing
Power Up Timing

Vcc
Pin 6 (Vce) JCIean, stable power provided to Vec

Allvoltages referenced by 0 and Ve

Low idle state
for RS232

Pin 5

(R5232 Serial output) I e I

| Boot data output in R$232

Pin 4
(Ranging start/stop)

Start ranging or

! Internally set high or user controlled Pl ;
monitoring begins

! Not Driven

Time 0mS ~50mS ~B80mS ~175mSs

Sensor Free-Run Timing

Free-Run Operation

Vee
Clean, stable Eowardprovided to Veo
0 (All signals are referenced by Vec and Ov)

Power supply must be free of noise

Pin 6 (Vec) for best results

Start ranging or

Pin 4 e 2
monitoring begins

(Ranging start/stop

The Analog voltage output holds

Pin 3
to the lastest measurement

(Analog Voltage)

J
00 0 mnm Mmoo
0 00000010

The range information is output with a high
pulse width between 1.16mS and 44 4ms?
or 62ms-

Pin 2
(Waveform output)

Pin 5

; Low idle state for RS5232
(R5232 Serial output)

Mates: 1 - 7.65 meter sen
2 - 10.68 meter se

Real-Time Operation

Real-time Operation

Vece -
Clean, stable power provided to Vecc
0 (Al signals are referenced to Vice and 0V)

Pin 6 (Vce) Power supply must be free of

noise for best results

Initially set low
\ Drive high for >20uS {~0.02mS)

Previous range
voltage Voltage set (as available)

Pin 4
(Ranging start/stop)

The Analog voltage output maintains
the voltage corresponding to the
latest measurement

Pin 3
(Analog Voltage)

Pin 2
(Waveform output)

Range information is output with a high pulse
between 1.16ms and 44.4mS" or 62ms°

F‘;;;;‘; '::I Low idle state for RS232

MNotes: 1 - 7.65 meter sensors
2 - 10,68 meter sensors

Pin 5
(RS5232 serial output)

Time OmS ~18m§ ~624ms' -94.3mS -99mS

Timing Description

175mS after power-up, the XL-MaxSonar is readydgii ranging. If Pin-4 is left open or held hig@®yS or greater),
the sensor will take a range reading. The XL-MaxBahecks the Pin-4 at the end of every cyclegRalata can be
acquired once every 99mS. Each 99mS period $ta®sn-4 being high or open, after which the XL-Nsawar
calibrates and calculates for 20.5mS, and aftechyhiventy 42KHz waves are sent.

At this point, for the MB1260, the pulse width (PWip-2 is set high and until an object is deteetiéer which the pin is
set low. If no target is detected the PW pin wélteld high for up to 44.4m%.e. 58uS * 765cm) or 62.0mM%.e. 58uS
*1068cm). (For the most accurate range datathes®W output.)

For the MB1300 sensor series, The analog envelofmiy Pin-2, will show the real-time signal retunformation of the
analog waveform.

For both parts, the remainder of the 99mS times (#e8mS) is spent adjusting the analog voltaghdaorrect level, (and
allowing the high acoustic power to dissipate).riBgithe last 4.7mS, the serial data is sent.
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XL-MaxSonar ©- EZ/AE™ Series

Using Multiple Sensors in a single system

When using multiple ultrasonic sensors in a sisgktem, there can be interference (cross-talk) theother sensors.
MaxBotix Inc., has engineered a solution to thishpem for the XL-MaxSonar-EZ sensors. The soluiforeferred to as
chaining. We have 3 methods of chaining that week to avoid the issue of cross-talk.

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

Then just strobe the
first sensor's RX pin
and the rest of the
sensors will read the
range in sequence.

I Connect to GND I Connect to GND I Connect to GND |

Wire AN pin to ADC input | [Wire AN pin to ADC input | [Wire AN pin to ADC input |

Repeat to add as many sensors as desired

The next method is AN Output Constantly LoopingeTinst sensor will range, then trigger the nextsae to range and
so on for all the sensor in the array. Once thedansor has ranged, it will trigger the firstss®rin the array to range
again and will continue this loop indefinitely. Bal is a diagram on how to set this up.

Pull RX pin high on the
first sensor for at least
20uS. Then the micro
controller will have to
return it's pin to a high
impedance state so

that the next time
around the TX output Connect to GND | Connect to GND | Connect to GND |

HEddawy

from the last sensor Wire AN pin to ADC input | |Wire AN pin to ADC input | [Wire AN pin to ADC input |
will make it's way to
the RX of the first
Sensor. k1
L]

Repeat to add as many sensors as desired

The final method is AN Output Simultaneous Operatibhis method does not work in all applicationd ansensitive to
how the other sensors in the array are positionedmparison to each other. Testing is recommenetify this method
will work for your application. All the sensors RXns are conned together and triggered at the §amecausing all the
sensor to take a range reading at the same timee tbe range reading is complete, the sensorgatgng until
triggered next time. Below is a diagram on howedbthkis up.

Pull RX pin high for at
least 20uS. Then just
strobe the sensors’' RX
pins and the rest of the
sensors will read the
range simultaneously.

Wire AN pin to ADC input I Wire AN pin to ADC input | | Wire AN pin to ADC input

Repeat to add as many sensors as desired
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XL-MaxSonar ©- EZ/AE™ Series

Independent Sensor Operation

The XL-MaxSonar-EZ sensors have the capabilitygerating independently when the user desires. Whery the
XL-MaxSonar-EZ sensors in single or independensseaperation, it is easiest to allow the sensdre®-run. Free-run
is the default mode of operation for all of the NBaxix Inc., sensors. The XL-MaxSonar-EZ sensorsithvee separate
outputs that update the range data simultaneofiaitog Voltage, Pulse Width, and RS232 Serial. edoe diagrams

on how to connect the sensor for each of the thugguts when operating in a single or independemsar operating

environment.

Analog Output Sensor Operation Pulse Width Output Sensor Operation

Serial Output Sensor Operation

I Ground or Circuit Common I Ground or Circuit Common

| Ground or Circuit Common

I Supply Voltage of 3.3 to 5.5 volts | Supply Voltage of 3.3 to 5.5 volts

I Supply Voltage of 3.3 to 5.5 volts

| Wire AN pin to use with an ADC Wire PW _pin to use the PW output

IWire Serial pin to use the R232 output

Selecting a XL-MaxSonar-EZ/AE

Different applications require different sensorse’XL-MaxSonar-EZ/AE product line offers varied siinity to allow

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

People Detection
Wide Beam
High Sensitivity

Best Balance

Large Targets
Narrow Beam
Noise Tolerance

MB1200/MB1300 MB1210/MB1310 MB1220/M B1320 MB1230/MB1330

MB1260/MB1261 MB1261/MB1361

MB1240/MB1 340

The diagram above shows how each product balaecsgisity and noise tolerance. This does not ¢fflee maximum
range, pin outputs, or other operations of the@e® view how each sensor will function to difet sized targets

reference the XL-MaxSonar-EZ Beam Patterns.

Beam Characteristics
Background Information Regarding our Beam Patterns

Each XL-MaxSonar-EZ sensor has a calibrated beatarpa Each sensor is matched to provide|
approximate detection pattern shown in this dattsh€his allows end users to select the part
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 trectienh area of the sensor. The beam pattern is
actually shaped like a 3D cone (having the samectieh pattern both vertically and horizontally
Detection patterns for dowels are used to shovb#aen pattern of each sensor. Dowels are lor
cylindered targets of a given diameter. The dowadside consistent target detection charactesi
for a given size target which allows easy comparisioone MaxSonar sensor to another MaxSo
Sensor.

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

For each part number, the four patterns (A, B,id, &) represent the detection zone for a given
target size. Each beam pattern shown is deterntipélde sensor’s part number 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 targetietected over a wider beam angle and a longgera
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XL-MaxSonar ©- EZ/AE™ Series

MB1200/MB1300: XL-MaxSonar-EZ/AEQ

The XL-MaxSonar-EZ/AEQ is the highest sensitivindavidest beam sensor of the XL-MaxSonar-EZ/AE segeries.
The wide beam makes this sensor ideal for a vaoietypplications including people detection, autapas navigation,

and wide beam applications.

Note: All sensors sold after Oct 01, 2013 have a minimum reported distance of 25cm. All sensors sold
before this date have a 20cm minimum reported distance.

MB1200-MB1300

XL-MaxSonar®-EZ/AEQ™ Beam Pattern o)

Sample results for measured beam pattern are shown on a 30-cm grid. The detection 1111
pattern is shown for dowels of varying diameters that are placed in front of the sensor T _900cm

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

A ..'. ’. ¥ 3 e
'..'j.:o l.'l.t :' [ ] ‘

Beam Characteristics are Approximate

D 11-inch wide board moved left to right with 1id  (~301t)
the board parallel to the front sensor face. EEEE
This shows the sensor’s range capability. 1100

x _T750cm
(~25 ft.)

Note: For people detection the pattern _ }
typically falls between charts A and B. -

c

- .

11| _600cm
(~20 ft.)

. _450cm
(~15 ft.)

' _300cm
(~10 ft.)

. AN BN RY - - -
IANNNMESACHE

| _150 cm
(~5 ft.)

-ue

.-'-!.“.-..‘:..._...... 1

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

MB1200/MB1300 )
Features and Benefits
» Widest and most sensitive beam
pattern in XL-MaxSonar-EZ/AE
line

« Low power consumption

Easy to use interface

Will pick up the most noise clutter
of any of the sensors in
XL-MaxSonar-EZ/AE line

 Detects smaller objects

Best sensor to detect soft object in MB1200/MB1300
XL-MaxSonar-EZ line

Requires use of less sensors to do
same job

Applications and Uses
- Great for people detection

Security
Can detect people up to

. Motion detection
approximately 18 feet

« Used with battery power
3.3v to 5.5v operational voltage yp

Autonomous navigation

Educational and hobby robotics
Collision avoidance
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XL-MaxSonar ©- EZ/AE™ Series

MB1210/MB1310: XL-MaxSonar-EZ/AE1
The XL-MaxSonar-EZ/AEL has slightly less sensitivand narrower beam than the MB1200/MB1300 sensbinis
makes the MB1210/MB1310 an ideal sensor for apptina in which the MB1200/MB1300 are too sensitive.

Note: All sensors sold after Oct 01, 2013 have a minimum reported distance of 25cm. All sensors sold
before this date have a 20cm minimum reported distance.

MB1210-MB1310

XL-MaxSonar®-EZ/AE1™ Beam Pattern He 34
Sample results for measured beam pattern are shown on a 30-cm grid. The detection 111
pattern is shown for dowels of varying diameters that are placed in front of the sensor T _900 cm

A 6.1-mm (0.25-inch) diameter dowel D 11-inch wide board moved left to right with L (~301t)
B 2.54-cm (1-inch) diameter dowel the board parallel to the front sensor face. =111
C 8.89-cm (3.5-inch) diameter dowel  This shows the sensor’s range capability. 111
Note: For people detection the pattern 3l a1 _750cm
typically falls between charts A and B. 1 (~251t)
C HENE
] 6 O 11 _600cm
— 50V B ENEEEEEEEEEEEE A (201t
______ 1450 cm
A (~15 ft.)
131 _300cm
(~101t.)
1150 cm
_ (~5 ft.)
[ v 1_30cm

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

MB1210/MB1310 MB1210/MB1310
Features and Benefits Applications and Uses
» Great for applications in which the - Great for people detection

MB1200/MB1300 are too sensitive
« Low power consumption

Security
Motion detection

- Easy to use interface

Used with battery power

Detects small objects

Autonomous navigation

Can detect people up to
approximately 11 feet

Educational and hobby robotics
Collision avoidance

3.3v to 5.5v operational voltage
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XL-MaxSonar ©- EZ/AE™ Series

MB1220/MB1320: XL-MaxSonar-EZ/AE2

The XL-MaxSonar-EZ/AE2 is the recommended sensous$ers unsure of which XL-MaxSonar-EZ/AE sensande.
This sensor balances sensitivity and detectioarigets of different sizes. This sensor is a gavdpise between
sensitivity and side object rejection.

MB1220'MB1 320 :__.?_",_1050cm

XL-MaxSonar®-EZ/AE2™ Beam Pattern FHEH v

Sample results for measured beam pattern are shown on a 30-cm grid. The detection EEEE
pattern is shown for dowels of varying diameters that are placed in front of the sensor 1 _9%0cm

A 6.1-mm (0.25-inch) diameter dowel D 11-inch wide board moved left to right with dd . (~301t.)
B 2.54-cm (1-inch) diameter dowel the board parallel to the front sensor face. EEEE
C 8.89-cm (3.5-inch) diameter dowel  This shows the sensor’s range capability. R
Note: For people detection the pattern “y x| _750cm
typically falls between charts A and B. 44 (~25 ft.)
C HEEN
AEEEEEEEEEEEEE 1 _600cm
— 5.0 V B EENEEEEEEEE N ™ ~201)
. 3.3 V ¥ = £ = "3 ) L = g | g < = - = "0 e e o v b - iy i 15 5 Sk -
1 _450 cm
A (~15 ft.)
11 _300cm
(~10 ft.)
L _150cm
(~5ft.)
_' v | _30cm
- - (~11t)

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

MB1220/MB1320 « 3.3v to 5.5v operational voltage MB1220/MB1320
Features and Benefits Applications and Uses
« Recommended for users unsure of - Great for people detection
which sensor to use in their « Security
application - Motion detection

« Low power consumption

Landing flying objects
 Easy to use interface

Used with battery power

« Good balance of sensitivity and side
object rejection

Autonomous navigation

Educational and hobby robotics
« Can detect people up to

approximately 10 feet

Collision avoidance
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XL-MaxSonar ©- EZ/AE™ Series

MB1230/MB1330: XL-MaxSonar-EZ/AE3

The XL-MaxSonar-EZ/AE3 is a narrow beam, and ighdly more sensitive then the MB1240/MB1340. Tiiskes the
MB1230/MB1330 sensor a good choice in applicatwhsere the MB1240/MB1340 do not have enough seitgitiv

MB1230-MB1330

XL-MaxSonar®-EZ/AE3™ Beam Pattern o 3

Sample results for measured beam pattern are shown on a 30-cm grid. The detection 1111
pattern is shown for dowels of varying diameters that are placed in front of the sensor T _9%00cm

A 6.1-mm (0.25-inch) diameter dowel D 11-inch wide board moved left to right with 1id  (~30ft.)
B 2.54-cm (1-inch) diameter dowel the board parallel to the front sensor face. o |
C 8.89-cm (3.5-inch) diameter dowel  This shows the sensor’s range capability. HEN

Note: For people detection the pattern xla 750 cm

typically falls between charts A and B. -4 (~251t)

— 5.0V B AN D (~201t)

EEEEEEEEEE e 1 _450cm

111 _300cm

(~101t.)

| _150cm

(~5ft.)

[ v 1_30cm
Beam Characteristics are Approximate
Beam Pattern drawn to a 1:95 scale for easy comparison to our other products.

MB1230/MB1330 « 3.3v to 5.5v operational voltage MB1230/MB1330

Features and Benefits Applications and Uses

« Slightly more sensitive then the - Great for people detection
MB1240/MB1340 « Security

« Low power consumption Motion detection

- Easy to use interface

Landing flying objects
- Large Object detection

Used with battery power

« Requires use of less sensors to do
same job

Autonomous navigation

Educational and hobby robotics
« Can detect people up to
approximately 8 feet

Collision avoidance
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XL-MaxSonar ©- EZ/AE™ Series

MB1240/MB1340: XL-MaxSonar-EZ/AE4

The XL-MaxSonar-EZ/AE4 is the least sensitive aadowest beam pattern in the XL-MaxSonar-EZ/AE seBssries.
This makes the senor great for applications in tvkiere is a large amount of acoustic. The MB1I#BY/340 sensor is
also recommended in applications where only laagget detection is required.

MB1 240'MB1 340 :;‘:,?:"__1050cm

XL-MaxSonar®-EZ/AE4™ Beam Pattern o 3

Sample results for measured beam pattern are shown on a 30-cm grid. The detection 11
pattern is shown for dowels of varying diameters that are placed in front of the sensor T _9%0$0cm
A 6.1-mm (0.25-inch) diameter dowel D 11-inch wide board moved left to right with 4 (~301t)
B 2.54-cm (1-inch) diameter dowel the board parallel to the front sensor face. T
C 8.89-cm (3.5-inch) diameter dowel  This shows the sensor’s range capability. HEE
Note: For people detection the pattern 3 41 _750cm
typically falls between charts A and B. -1 (~251t)

EEEEEEEEEEEEEE 11 _600cm
— 50V B AREEEEREEEER 4 (~201t)

1 _450cm

' _300cm
(~10 ft.)

i

| _150cm
(~5 ft.)

Rt

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

MB1240/MB1340 MB1240/MB1340

Features and Benefits Applications and Uses

« Narrowest beam in the - Great for people detection
XL-MaxSonar-EZ/AE sensor line « Security

« Low power consumption Motion detection

- Easy to use interface

Recommended for multi-copters and
Large target detection UAV’s

Acoustic noise rejection Used with battery power

3.3v to 5.5v operational voltage

Autonomous navigation

Educational and hobby robotics
Collision avoidance
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XL-MaxSonar ©- EZ/AE™ Series

MB1260/MB1360: XL-MaxSonar-EZ/AELO

The XL-MaxSonar-EZL/AELO has the same gain anditigasas the MB1200/MB1300. This sensor featuré&nger
range of 1068cm to large targets. This sens@dsmmended for long range measurement to largetsarg

Note: Firmware rev 1.6b and newer have a 25cm minimum reported distance. This applies to all sensors
sold after February 20, 2013. All sensors sold before this date have a 20cm minimum reported distance.

MB1260-MB1360

XL-MaxSonar®-EZ/AELO™ 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 1} _9%00cm
A 6.1-mm (0.25-inch) diameter dowel D 11-inch wide board moved left to right with - (=301t)
B 2.54-cm (1-inch) diameter dowel the board parallel to the front sensor face. 1
C 8.89-cm (3.5-inch) diameter dowel ~ This shows the sensor’s range capability. HEER
Note: For people detection the pattern L 750 cm
typically falls between charts A and B. —+4— (~251t.)
— 5.0V B AN «AEEEEEEREE D (~20 1ty
| - 1450 cm
A . | e (~15 t.)
L] ] 5] ]
EENENERY 11 _300cm
.- : | : (~10 ft.)
______ N [T T
Ky sl P | _150cm
BELKA (~5ft.)

I V 1_30cm
\ | (~1 ft.)

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

MB1260/MB1360 MB1260/MB1360

Features and Benefits Applications and Uses

» Shares same beam pattern with - Great for people detection
MB1200/MB1300 « Security

« Maximum range of 1068cm to large « Motion detection

targets

Used with battery power
« Low power consumption

Autonomous navigation

« Easy to use interface Educational and hobby robotics

» Can detect people to approximately
18feet

3.3v to 5v operational voltage

Collision avoidance

Long range detection
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XL-MaxSonar ©- EZ/AE™ Series

MB1261/MB1361: XL-MaxSonar-EZL/AEL1

The XL-MaxSonar-EZL/AELL1 is the long range versifithe MB1210/MB1310 ultrasonic sensor. This seffsatures
a longer maximum range of 1068cm to large targétss sensor is recommended for applications irclvkhe MB1210/
MB1310 do not have a long enough detection distance

MB1261-MB1361

.
XL-MaxSonar®-EZ/AEL1™ Beam Pattern g
Sample results for measured beam pattern are shown on a 30-cm grid. The detection EEEE
pattern is shown for dowels of varying diameters that are placed in front of the sensor 1L _900cm
A 6.1-mm (0.25-inch) diameter dowel D 11-inch wide board moved left to right with 44 (~301t)
B 2.54-cm (1-inch) diameter dowel the board parallel to the front sensor face. S B
C 8.89-cm (3.5-inch) diameter dowel  This shows the sensor’s range capability. -
Note: For people detection the pattern L L _750cm
typically falls between charts A and B. 41— (~251t)
I 11 _600cm
m— 5.0V B L] +-H 201t
. 33v .......... . o e A e E ;
_______ 1 _450 cm
A (~15 ft.)
11 _300cm
. (~10 ft.)
1 _150cm
(~5 ft.)
' v 1_30cm
& (~1ft)

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

MB1261/MB1361 » Can detect people up to MB1261/MB1361

: imately 11 feet L
Features and Benefits approximately _ ee Applications and Uses
- 3.3v to 5v operational voltage

« Same beam pattern as the MB1210; - Great for people detection
MB1310 « Security
« Long range of 1068cm to large « Motion detection

targets

Used with battery power
« Low power consumption

Autonomous navigation

« Easy to use interface Educational and hobby robotics

 Detects smaller objects Collision avoidance

« Requires use of less sensors to do
same job

Long range detection
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Part Numbers

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

M B 1 2 0 O

- 0

Housing

XL-MaxSonar ©- EZ/AE™ Series

0

Options

Wire

The following table displays all of the active aradid part numbers for this product.

Base
|
|
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

Active Part Numbers for

MB1200, MB1210, MB1220, MB1230, MB1240, MB1260 and MB1261

MB1200-000

MB1210-000

MB1220-000

MB1230-000

MB1240-000

MB1260-000

MB1261-000

MB1200-040

MB1210-040

MB1220-040

MB1230-040

MB1240-040

MB1260-040

MB1261-040

Active Part Numbers for

MB1300, MB1310, MB1320, MB1330, MB1340, MB1360 and MB1361

MB1300-000

MB1310-000

MB1320-000

MB1330-000

MB1340-000

MB1360-000

MB1361-000

MB1300-040

MB1310-040

MB1320-040

MB1330-040

MB1340-040

MB1360-040

MB1361-040
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