XL-MaxSonar®

EZ™ Series

High Performance Sonar Range Finder
MB1200, MB1210, MB1220, MB1230, MB1240, MB1260, MB1261
MB1300, MB1310, MB1320, MB1330, MB1340, MB1360, MB1361°

The XL-MaxSonar-EZ series has high power output along with real-time auto sensitivity
adjustments for changing conditions (temperature, voltage and acoustic or electrical noise)

XL-MaxSonar® -

EZ/AE™ Series ___
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that ensure you receive the most reliable (in air) ranging data for every reading taken. The XL-MaxSonar

-EZ/AE sensors have a low power requirement of 3.3V — 5.5V and operation provides very short to long- -range detection and ranging,
in a tiny and compact form factor. The MB1200 and MBI300 sensor series detects objects from 0-cm' to 765-cm (25.1 feet) or
1068cm (35 feet) (select models) and provide sonar range information from 20-em*?

I1-cm resolution. Objects from 0-cm’ to 20-cm®’ typically range as 20-cm™’.

out to765-cm or 1068-cm (select models) with
The interface output formats included are pulse width

output (MB1200 series), real-time analog voltage envelope (MB1300 series), analog voltage output, and serial digital output.
Objects from 0-mm to 1-mm may not be detected. *For the MB1200/MB1300, MB1210/1310, MB1260/MB1360, and MB1261/MB1361, this distance is 25-cm. *Please see Close Range Operation

Features

e High acoustic power output

¢ Real-time auto sensitivity
adjustments and noise rejection for
every ranging cycle

¢ Calibrated beam angle

¢ Continuously variable gain

¢ Object detection as close as 1-mm
from the sensor

e 3.3V to 5.5V supply with very low
average current draw®’

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

e Free run operation can
continually measure and output range
information

e Triggered operation provides the
range reading as desired

e Pulse Width (MB1200 series)

e Real-time analog envelope (MB1300
series)

¢ All interfaces are active
simultaneously

e Sensor operates at 42KHz

e Serial, 0 to Vce, 9600Baud, 81N

e Analog, (Vcc/1024) / cm®

e Analog, (Vcc/1024) / 2em’

Benefits

¢ Acoustic and electrical noise
resistance

¢ Reliable and stable range data

e Low cost

¢ Quality controlled beam
characteristics

e Very low power range, excellent for
multiple sensor or battery based
systems

¢ Ranging can be triggered externally
or internally

¢ Sensor reports the range reading
directly, frees up user processor

¢ Fast measurement cycle

¢ User can choose any of the sensor
outputs

¢ Easy mounting

e No power up calibration required

¢ Perfect for objects that may be
directly in front of the sensor during
power up

Applications and Uses

¢ Bin level measurement
¢ Proximity zone detection
¢ People detection

¢ Robot ranging sensor
¢ Autonomous navigation

e Environments with acoustic and
electrical noise

e Multi-sensor arrays

¢ Distance measuring

¢ Long range object detection

e 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- frostmg,
non-condensation, and indoor only)’

Notes:

' Objects from 0-mm to 1-mm may not be detected.
?For the MB1200/MB 1300, MB1210/1310,
MBI1260/MB1360, and MB1261/MB1361, this
distance is 25-cm.

3 Please see Close Range Operation.

4MB1200 through MB1240 and MB1300 through
MB1340.

SMB1260, MB1261, MB1360, MB1361.

®See page 2, Pin 6 Vcc Operation.

" Please reference page 4 for minimum

operating voltage verses temperature

information.

8 Please reference page 16 for part number key.

Close Range Operation

Applications requiring 100% reading-to-reading reliability should not use MaxSonar sensors at a distance closer than

20cm. Although most u

users find MaxSonar sensors to work reliably from 0 to 20cm™’ for detecting objects in many

applications, MaxBotix"~ Inc. does not guarantee operational reliability for objects closer than the minimum reported
distance. Because of ultrasonic physics, these sensors are unable to achieve 100% reliability at close distances.

Warning: Personal Safety Applications

We do not recommend or endorse this product be used as a component in any personal safety applications. This product
is not designed, intended or authorized for such use. These sensors and controls do not include the self-checking
redundant circuitry needed for such use. Such unauthorlzed use may create a failure of the MaxBotix® Inc. product which
may result in personal injury or death. MaxBotix® Inc. will not be held liable for unauthorized use of this component.
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About Ultrasonic Sensors

Our ultrasonic sensors are in air, non-contact object detection and ranging sensors that detect objects within an area. These
sensors are not affected by the color or other visual characteristics of the detected object. Ultrasonic sensors use high
frequency sound to detect and localize objects in a variety of environments. Ultrasonic sensors measure the time of flight
for sound that has been transmitted to and reflected back from nearby objects. Based upon the time of flight, the sensor
then outputs a range reading.

Pin Out

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

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

For the MB1300 (AE) sensor series, this pin outputs the analog voltage envelope of the acoustic wave form. The output
allows the user to process the raw waveform of the sensor.

Pin 3-AN- For the 7.6 meter sensors (all sensors except for MB1260, MB1261, MB1360, and MB1361), this pin outputs
analog voltage with a scaling factor of (Vcc/1024) per cm. A supply of 5V yields ~4.9mV/cm., and 3.3V yields ~3.2mV/
cm. Hardware limits the maximum reported range on this output to ~700cm at 5V and ~600cm at 3.3V. The output is
buffered and corresponds to the most recent range data.

For the 10 meter sensors (MB1260, MB1261, MB1360, MB1361), this pin outputs analog voltage with a scaling factor of

(Vce/1024) per 2ecm. A supply of 5V yields ~4.9mV/2cm., and 3.3V yields ~3.2mV/2cm. The output is buffered and
corresponds to the most recent range data.

Pin 4-RX— This pin is internally pulled high. The XL-MaxSonar-EZ sensors will continually measure range and output if
the pin is left unconnected or held high. If held low the will stop ranging. Bring high 20uS or more for range reading.

Pin 5-TX- When Pin 1 is open or held high, the Pin 5 output delivers asynchronous serial with an RS232 format, except
voltages are 0-Vcc. The output is an ASCII capital “R”, followed by three ASCII character digits representing the range in
centimeters up to a maximum of 765cm, followed by a carriage return (ASCII 13).

The baud rate is 9600, 8 bits, no parity, with one stop bit. Although the voltage of 0- [f "‘E‘ e —
Vcc is outside the RS232 standard, most RS232 devices have sufficient margin to XL-MaxSonar-WR1
read 0-Vcc serial data. If standard voltage level RS232 is desired, invert, and connect |canyesone 2008-2011
an RS232 converter such as a MAX232. MaxBotix Ino.
When Pin 1 is held low, the Pin 5 output sends a single pulse, suitable for low noise M
chaining (no serial data). R149
R149
R149
R149
On power up the sensor will send serial data about the sensor. View an example R149
here.
- J

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

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

Product Release Notes

For all MB1260/MB1360 sensors sold after Feb 20, 2013, the minimum reported distance is 25cm.
For all MB1261/MB1361 sensors sold after Feb 20, 2013, the minimum reported distance is 25cm.
For all MB1200/MB1300 sensors sold after Oct 01, 2013, the minimum reported distance is 25cm.
For all MB1210/MB1310 sensors sold after Oct 01, 2013, the minimum reported distance is 25cm.
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Sensor Minimum Distance

The sensor minimum reported distance is 20cm' (7.87 inches). However, the XL-MaxSonar-EZ will range and report

targets to the front sensor face. Large targets closer than 20cm' will typically range as 20cm'.
'For the MB1200/MB1300, MB1210/1310, MB1260/MB1360, and MB1261/MB1361, this distance is 25-cm.

Sensor Operation from 6-inches to 20-inches

Because of acoustic phase effects in the near field, objects between 20cm and 50cm may experience acoustic phase
cancellation of the returning waveform resulting in inaccuracies. These effects become less prevalent as the target distance
increases, and has not been observed past 50cm. For this reason, industrial users that require the highest sensor accuracy
are encouraged to mount the XL-MaxSonar-EZ from objects that are farther than 50cm.

Range “0” Location

The XL-MaxSonar-EZ reports the range to distant targets starting from the front of the sensor as shown in the
diagram below.

| :>||

R z The range is measured from front of the sensor
ange £ero Target Face

0.0 mm

In general, the XL-MaxSonar-EZ will report the range to the leading edge of the closest detectable object. Target
detection has been characterized in the sensor beam patterns.

Mechanical Dimensions

|
‘ e B E | Ch . A10.785" 19.9mm | L |0.735" |18.7mm
T D’[ B [0.870° |221mm [m]|0.065" |1.7mm
N + C[0.100" |2.54mm | N |0.038%5 |1.0mm g5
© 0 R D [0.100" |2.54mm | P|0.537" |13.64mm
- E [0.670" 17.0mm | Q|0.304" |7.72mm
F ¢ o | B F [0.610” 15.5mm | R|0.351" |8.92mm
t . G 01247 5o |3 1mm g, | S|04137 | 10.5mm
G 0 Q H{0.100" |254mm | T]0.079° [2.0mm
— A : ‘ J 10.989"  |2511mm | U | 0.368" |9.36mm
K [ 0.645" 16.4mm | Vv |0.492" |12.5mm
values are nominal Weight, 5.9 grams

Iz

i

Real-Time Auto Adjustment

Each time before the XLL.-MaxSonar sensor takes a range reading, it adjusts itself. The sensor then uses this data to range
to objects. If the temperature, humidity, or applied voltage changes during operation, the sensor will continue to function
normally. The sensor does not apply compensation for the speed of sound change versus temperature to any range

readings.

Temperature Compensation

The speed of sound in air increases about 0.6 meters per second, per degree centigrade. The XL-MaxSonar-EZ sensors are
not equipped with an internal temperature compensation. If temperature compensation is desired, contact MaxBotix and
request the temperature compensation formula PDF. This will allow users to compensation for speed of sound changes.
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Voltage vs Temperature

The graph below shows minimum operating voltage of the sensor verses temperature.

Minimum Operating Voltage vs Temperature
3.5

For operation to -40°C voltage
3.25 shall be 3.2V or higher
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Real-time Noise Rejection

While the XL-MaxSonar” is designed to operate in the presence of noise, best operation is obtained when noise strength is
low and desired signal strength is high. Hence, the user is encouraged to mount the sensor in such a way that minimizes
outside acoustic noise pickup. In addition, keep the DC power to the sensor free of noise. This will let the sensor deal
with noise issues outside of the users direct control (in general, the sensor will still function well even if these things are
ignored). Users are encouraged to test the sensor in their application to verify usability.

For every ranging cycle, individual filtering for that specific cycle is applied. In general, noise from regularly occurring
periodic noise sources such as motors, fans, vibration, etc., will not falsely be detected as an object. This holds true even if
the periodic noise increases or decreases (such as might occur in engine throttling or an increase/decrease of wind
movement over the sensor). Even so, it is possible for sharp non-periodic noise sources to cause false target detection. In
addition, *(because of dynamic range and signal to noise physics,) as the noise level increases, at first only small

targets might be missed, but if noise increases to very high levels, it is likely that even large targets will be missed.

*In high noise environments, if needed, use 5V power to keep acoustic signal power high. In addition, a high acoustic noise
environment may use some of the dynamic range of the sensor, so consider a part with less gain such as the MB1220/MB1320
MB1230/MB1330 or MB1240/MB1340. For applications with large targets, consider a part with ultra clutter rejection like the
MB7369.

Typical Performance to Target

Analog Envelope Output Analog Envelope Output
(Dowels, 5V) (Dowels, 3.3V)
_ Transmit Ta= 20°C, Vee=5.0V Transmit Ta= 20°C, Vce=3.3V
] Burst Realtime on Pin 2 of MB13X0 / Burst Realtime on Pin 2 of MB13X0
== S | (or MB12X0 internal) ] S ; (or MB12X0 internal) |
W __Targets  Targets = w Targets =
% =\ 0.6cm dia. at 66¢cm, % Targets 0.6cm dia. at 66¢cm,
al 1 | 2.5cm dia. at 111cm, ik il 7= 2.5cm dia. at 111cm,
e 8.9cm dia. at 189cm, [~ Target 1 = /| 8.9cm dia. at 189cm,
= and a 1m by 2m flat 4 = l | and a 1m by 2m flat
8 panel at 704cm 8 4 1 panel at 704cm ~+ Target A
/
< ol | <
z = L
First target ranges at ~66cm. First target ranges at ~66¢m.
. 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 Ta= 20°C, Vee=5.0V TransmitBurst | T,= 20°C, Vce=3.3V
3 J_ Burst  Target | Realtime on Pin 2 of MB13X0 _| 2z Realtime on Pin 2 of MB13X0
S (or MB12X0 internal) S Target —|-(or MB12X0 internal) |
H_J Target = 30cm sq. &J | Target = 30cm sq.
t 2 meters 2 meters
o at2me at2 me
o » I} A Conditions = 1.5 g Conditions = 1.5
> meter wide hallway S meter wide hallway
E with cluttered sides E I I I with cluttered sides
0] Clutter ranges o1 i Clutter ranges ——
S ; at ~104cm. Q at ~104cm.
< ALY ! <
< =z
Object clutter from many objects at the sides of the o \ N s !
1.5 meter wide hallway. (Side clutter 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
® . . _ . _ Page 5
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Sensor Timing Diagrams
Power Up Timing

Power Up Timing

Vce -
Pin 6 (Vcc) Clean, stable power provided to Vcc
All voltages referenced by 0 and Vcc

Pin 5 l G | | s i Low idle state
(RS232 Serial output) e i for RS232
?Flir;:glng sta rt/stop) I Not Driven 1 Internally set high or user controlled ?T::g;tltr:r?ng;ngeog:ns

Time OmS ~50mS ~80mS ~175mS

Sensor Free-Run Timing

Free-Run Operation

Vee - Power supply must be free of noise
i Clean, stable power provided to Vcc
Pin 6 (Vec) 0 (All signals are re?erence by Vee and Ov) for best results
Pin 4 Start ranging or
(Ranging start/stop monitoring begins
Pin 3 The Analog voltage output holds
(Analog Voltage) _/ to the lastest measurement

Pin 2 The range information is output with a high

(\;3 . tout) "-l "-l "-I "-l [l-l "-l "-l "-l pulse width between 1.16mS and 44.4ms!
aveform outpu or 62ms?

?Ii%nsg32 Serial output) |-| I-I rl I-l |-| I-l I-l |-I Cowidieistabeifor-Raza2

Notes: 1 - 7.65 meter sensors
2 - 10.68 meter sensors

Real-Time Operation

Real-time Operation

Vec -
Pin 6 (Vcc) Clean, stable power provided to Vec Power supply must be free of
0 (Al signals are referenced to Vcc and 0V) noise for best results

Pin 4 Initially set low
n4 \l I Drive high for >20uS (>0.02mS)
(Ranging start/stop)

Pin 3 T——— The Analog voltage output maintains
(Analog Voltage) vollamﬁse\ (as available) the voltage corresponding to the
— latest measurement

Pin 2 Range information is output with a high pulse
(Waveform output) between 1.16ms and 44.4mS* or 62ms*
Pin 5 ata sent i .
(RS232 serial output) F :;;‘25'2 'l Low idle state for R5232

Time OmS ~18ms ~62.4ms' ~94.3mS -99mS Notes: 1 - 7.65 meter sensors

2 - 10.68 meter sensors

Timing Description

175mS after power-up, the XL-MaxSonar is ready to begin ranging. If Pin-4 is left open or held high (20uS or greater),
the sensor will take a range reading. The XL-MaxSonar checks the Pin-4 at the end of every cycle. Range data can be
acquired once every 99mS. Each 99mS period starts by Pin-4 being high or open, after which the XI.-MaxSonar calibrates
and calculates for 20.5mS, and after which, twenty 42KHz waves are sent.

At this point, for the MB1260, the pulse width (PW) Pin-2 is set high and until an object is detected after which the pin is
set low. If no target is detected the PW pin will be held high for up to 44.4mS' (i.e. 58uS * 765¢cm) or 62.0mS? (i.e. 58uS
* 1068cm). (For the most accurate range data, use the PW output.)

For the MB1300 sensor series, the analog envelope output, Pin-2, will show the real-time signal return information of the
analog waveform.

For both parts, the remainder of the 99mS time (less 4.7mS) is spent adjusting the analog voltage to the correct level, (and
allowing the high acoustic power to dissipate). During the last 4.7mS, the serial data is sent.
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Using Multiple Sensors in a single system
When using multiple ultrasonic sensors in a single system, there can be interference (cross-talk) from the other sensors.

MaxBotix Inc., has engineered a solution to this problem for the XL-MaxSonar-EZ sensors. The solution is referred to as
chaining. We have 3 methods of chaining that work well to avoid the issue of cross-talk.

The first method is AN Output Commanded Loop. The first sensor will range, then trigger the next sensor to range and so
on for all the sensor in the array. Once the last sensor has ranged, the array stops until the first sensor 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.

Connect to GND Connect to GND I Connect to GND I

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 Looping. The first sensor will range, then trigger the next sensor to range and
so on for all the sensor in the array. Once the last sensor has ranged, it will trigger the first sensor in the array to range
again and will continue this loop indefinitely. Below 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 I Connect to GND | Connect to GND |

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. ITI
— Repeat to add as many sensors as desired

The final method is AN Output Simultaneous Operation. This method does not work in all applications and is sensitive to
how the other sensors in the array are positioned in comparison to each other. Testing is recommend to verify this method
will work for your application. All the sensors RX pins are conned together and triggered at the same time causing all the
sensor to take a range reading at the same time. Once the range reading is complete, the sensors stop ranging until
triggered next time. Below is a diagram on how to set this 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 | | Wire AN pin to ADC input | | Wire AN pin to ADC input |

Repeat to add as many sensors as desired
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Independent Sensor Operation

The XL-MaxSonar-EZ sensors have the capability to operate independently when the user desires. When using the
XL-MaxSonar-EZ sensors in single or independent sensor operation, it is easiest to allow the sensor to free-run. Free-run
is the default mode of operation for all of the MaxBotix Inc., sensors. The XL-MaxSonar-EZ sensors have three separate
outputs that update the range data simultaneously: Analog Voltage, Pulse Width, and RS232 Serial. Below are diagrams
on how to connect the sensor for each of the three outputs when operating in a single or independent sensor operating
environment.

Analog Output Sensor Operation Pulse Width Output Sensor Operation Serial Output Sensor Operation

| Ground or Circuit Common | Ground or Circuit Common | Ground or Circuit Common

| 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

I Wire AN pin to use with an ADC I Wire Serial pin to use the R232 output

Selecting a XL-MaxSonar-EZ/AE

Different applications require different sensors. The XL-MaxSonar-EZ/AE product line offers varied sensitivity to allow
you to select the best sensor to meet your needs.
The XL-MaxSonar-EZ Sensors At a Glance

Wire PW pin to use the PW output

People Detection Large Targets
Wide Beam Best Balance Narrow Beam
High Sensitivity Noise Tolerance
MB1200/MB1300 MB1210/MB1310 MB1220/MB1320 MB1230/MB1330 MB1240/MB1340
MB1260/MB1261 MB1261/MB1361

The diagram above shows how each product balances sensitivity and noise tolerance. This does not affect the maximum
range, pin outputs, or other operations of the sensor. To view how each sensor will function to different sized targets
reference the XL-MaxSonar-EZ Beam Patterns.
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Beam Characteristics

Background Information Regarding our Beam Patterns

Each XL-MaxSonar-EZ sensor has a calibrated beam pattern. Each sensor is matched to provide the
approximate detection pattern shown in this datasheet. This allows end users to select the part
number that matches their given sensing application. Each part number has a consistent field of
detection so additional units of the same part number will have similar beam patterns. The beam
plots are provided to help identify an estimated detection zone for an application based on the
acoustic properties of a target versus the plotted beam patterns.

Each beam pattern is a 2D representation of the detection area of the sensor. The beam pattern is
actually shaped like a 3D cone (having the same detection pattern both vertically and horizontally).
Detection patterns for dowels are used to show the beam pattern of each sensor. Dowels are long
cylindered targets of a given diameter. The dowels provide consistent target detection characteristics
for a given size target which allows easy comparison of one MaxSonar sensor to another MaxSonar
Sensor.

For each part number, the four patterns (A, B, C, and D) represent the detection zone for a given
target size. Each beam pattern shown is determined by the sensor’s part number and target size.

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.

The actual beam angle changes over the full range. Use the beam pattern for a specific target at any given distance to
calculate the beam angle for that target at the specific distance. Generally, smaller targets are detected over a narrower
beam angle and a shorter distance. Larger targets are detected over a wider beam angle and a longer range.

Beam Pattern Target Shapes — 11in
A 6.1-mm (0.25-inch) diameter dowel 4ft length e A
B 2.54-cm (1-inch) diameter dowel 4ft length
C 8.89-cm (3.5-inch) diameter dowel 4ft length
D 11-inch wide board 4ft in length moved left to right with the A
board parallel to the front sensor face. This shows the sensor’s B 4 1t D 4t
range capability. C
“-»..__‘___/"_r v
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MB1200/MB1300: XL-MaxSonar-EZ/AEQ

The XL-MaxSonar-EZ/AEQ is the highest sensitivity and widest beam sensor of the XL.-MaxSonar-EZ/AE sensor series.
The wide beam makes this sensor ideal for a variety of applications including people detection, autonomous navigation,

and wide beam applications.

XL-MaxSonar® - EZ/AE™ Series ___

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.

MB1200-000 MB1300-000
MB1200-040 MB1300-040

XL-MaxSonar®-EZ/AEQ0™ 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
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.

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 dowe|

— 5.0 V

@ 3.3V

MNote: For people detection the pattern
typically falls between charts A and B.

c
B
| |

Beam Characteristics are Approximate

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

MB1200/MB1300
Features and Benefits

e Widest and most sensitive beam
pattern in XL-MaxSonar-EZ/AE
line

e Low power consumption

¢ Easy to use interface

e Will pick up the most noise clutter

of any of the sensors in
XL-MaxSonar-EZ/AE line

e Detects smaller objects

¢ Best sensor to detect soft object in
XL-MaxSonar-EZ line

¢ Requires use of less sensors to do

e Can detect people up to
approximately 18 feet

e 3.3v to 5.5v operational voltage

_ 1050 cm
(~34 ft)

_900 cm
(~30 ft)

_ 750 cm
(~25 ft)

_ 600 cm
(~20 ft)

_ 450 cm
(~15 ft)

_ 300 cm
(~10 ft)

_150 cm
(~5 ft.)

_ 30 cm
(~1ft)

&

MB1200/MB1300
Applications and Uses

¢ Great for people detection

same job

e Security

e Motion detection

¢ Used with battery power

¢ Autonomous navigation

¢ Educational and hobby robotics

e Collision avoidance

g.) MaxBotix
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XL-MaxSonar® - EZ/AE™ Series ___

MB1210/MB1310: XL-MaxSonar-EZ/AE1

The XL-MaxSonar-EZ/AE] has slightly less sensitivity and narrower beam than the MB1200/MB1300 sensors. This
makes the MB1210/MB1310 an ideal sensor for applications 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.

MB1210-000 MB1310-000
MB1210-040 MB1310-040 7+ _+os0cm

XL-MaxSonar®-EZ/AE1™ Beam Pattern (~341t)

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.

Mote: For people detection the pattern a4 760 cm

typically falls between charts A and B. (~25 ft)

Cc

600 cm

— 5.0V B ' (~20 )

@ 3.3V

_ 450 cm

A (~15 ft )

L1 _300cm
(~10 ft)

_150 cm
(~5 ft.)

‘\/ _ 30 cm
(~1ft)

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

MB1210/MB1310
Features and Benefits

e Great for applications in which the
MB1200/MB1300 are too sensitive

e Low power consumption
¢ Easy to use interface
e Detects small objects

¢ Can detect people up to
approximately 11 feet

e 3.3v to 5.5v operational voltage

MB1210/MB1310
Applications and Uses

¢ Great for people detection

e Security

e Motion detection

e Used with battery power

¢ Autonomous navigation

¢ Educational and hobby robotics

e Collision avoidance

g.) MaxBotix

Copyright 2005 - 2021 MaxBotix Incorporated Patent 7,679,996
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MB1220/MB1320: XL-MaxSonar-EZ/AE2

The XL-MaxSonar-EZ/AE?2 is the recommended sensor for users unsure of which XL-MaxSonar-EZ/AE sensor to use.
This sensor balances sensitivity and detection to targets of different sizes. This sensor is a good comprise between

sensitivity and side object rejection.

XL-MaxSonar® - EZ/AE™ Series ___

MB1220-000 MB1320-000
MB1220-040 MB1320-040

XL-MaxSonar®-EZ/AE2™ 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

— 50V B

@® 33V

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

1

Beam Characteristics are Approximate

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

MB1220/MB1320

Features and Benefits

e Recommended for users unsure of
which sensor to use in their
application

e Low power consumption

¢ Easy to use interface

¢ Good balance of sensitivity and side
object rejection

¢ Can detect people up to
approximately 10 feet

¢ 3.3v to 5.5v operational voltage

_ 1050 cm
(~34 ft)

_900 cm
(~30 ft)

_ 750 cm
(~25 ft)

_ 600 cm
(~20 ft)

_ 450 cm
(~15 ft)

L1171 _300cm
(~10 ft.)

_150 cm
(~5ft.)

‘\/ _30cm
(~1ft.)

MB1220/MB1320
Applications and Uses

¢ Great for people detection

e Security

e Motion detection

¢ Landing flying objects

¢ Used with battery power

e Autonomous navigation

¢ Educational and hobby robotics

e Collision avoidance

g.) MaxBotix
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MB1230/MB1330: XL-MaxSonar-EZ/AE3

The XL-MaxSonar-EZ/AE3 is a narrow beam, and is slightly more sensitive then the MB1240/MB1340. This makes the
MB1230/MB1330 sensor a good choice in applications where the MB1240/MB1340 do not have enough sensitivity

XL-MaxSonar® - EZ/AE™ Series ___

MB1230-000 MB1330-000
MB1230-040 MB1330-040

XL-MaxSonar®-EZ/AE3™ 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 B1-mm (0.25-inch) diameter dowel
B 2 54-cm (1-inch) diameter dowel
C 8.89-cm (3.5-inch) diameter dowel

— 50V B

@® 33V

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

v

Beam Characteristics are Approximate

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

MB1230/MB1330
Features and Benefits

e Slightly more sensitive then the
MB1240/MB1340

e Low power consumption
¢ Easy to use interface
e Large Object detection

¢ Requires use of less sensors to do
same job

e Can detect people up to
approximately 8 feet

¢ 3.3v to 5.5v operational voltage

_ 1050 cm
(~34 ft)

_900 cm
(~30 ft.)

_ 750 cm
(~25 ft)

_ 600 cm
(~20 ft.)

_ 450 cm
(~15 ft)

_ 300 cm
(~10 ft)

-

_150 cm
(~5 ft.)

‘\/ _ 30 cm
(~1ft.)

MB1230/MB1330
Applications and Uses

¢ Great for people detection

e Security

e Motion detection

¢ Landing flying objects

¢ Used with battery power

e Autonomous navigation

¢ Educational and hobby robotics

e Collision avoidance

g.) MaxBotix
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MB1240/MB1340: XL-MaxSonar-EZ/AE4
The XL-MaxSonar-EZ/AE4 is the least sensitive and narrowest beam pattern in the XL.-MaxSonar-EZ/AE sensor series.
This makes the senor great for applications in which there is a large amount of acoustic. The MB1240/MB1340 sensor is
also recommended in applications where only large target detection is required.

XL-MaxSonar® - EZ/AE™ Series ___

MB1240-000 MB1340-000
MB1240-040 MB1340-040

XL-MaxSonar®-EZ/AE4™ 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

- 50V B

@ 3.3V

0

D 11-inch wide board maoved 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

Beam Characteristics are Approximate

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

MB1240/MB1340
Features and Benefits

e Narrowest beam in the
XL-MaxSonar-EZ/AE sensor line

e Low power consumption
¢ Easy to use interface

e Large target detection

¢ Acoustic noise rejection

e 3.3v to 5.5v operational voltage

__ 1050 cm
(~34 ft)

_900 cm
(~30 ft)

_ 750 cm
(~25 ft)

_ 600 cm
(~20 ft)

_ 450 cm
(~15 ft)

L1 _300cm

(~10 ft)

_150 cm
(~5 ft.)

‘\/ _30cm
(~1 ft.)

MB1240/MB1340
Applications and Uses

¢ Great for people detection

e Security

e Motion detection

e Recommended for multi-copters and

UAV’s

¢ Used with battery power

e Autonomous navigation

¢ Educational and hobby robotics

e Collision avoidance

g.) MaxBotix
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XL-MaxSonar® - EZ/AE™ Series ___

MB1260/MB1360: XL-MaxSonar-EZ/AEL0Q

The XL-MaxSonar-EZL/AELO has the same gain and sensitive as the MB1200/MB1300. This sensor features a longer
range of 1068cm to large targets. This sensor is recommended for long range measurement to large targets.

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.

MB1260-000 MB1360-000
MB1260-040 MB1360-040 - _1os0cm

XL-MaxSonar®-EZ/AELO™ Beam Pattern £2 BeEY

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 2 584-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. (~25 ft)

'R

——

C
600 cm
: 5.0V B (~20 ft)
3.3V
_450 cm
A (~15 ft)
I _300cm
(~10 ft.)
_150 cm
- : (~5 ft.)
V' _30cm
(~1ft)

Beam Characteristics are Approximate
Beam Pattern drawn to a 1:95 scale for easy comparis on 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 e Security
e Maximum range of 1068cm to large e Motion detection
targets

¢ Used with battery power

¢ Low power consumption e Autonomous navigation

e Easy to use interface e Educational and hobby robotics

¢ Can detect people to approximately
18feet

e 3.3v to Sv operational voltage

e Collision avoidance

e Long range detection
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XL-MaxSonar® - EZ/AE™ Series ___

MB1261/MB1361: XL-MaxSonar-EZL/AEL1

The XL-MaxSonar-EZL/AEL1 is the long range version of the MB1210/MB1310 ultrasonic sensor. This sensor features a
longer maximum range of 1068cm to large targets. This sensor is recommended for applications in which the MB1210/
MB1310 do not have a long enough detection distance.

MB1261-000 MB1361-000
MB1261-040 MB1361-040 /¢ _1socm

XL-MaxSonar®-EZ/AEL1™ Beam Pattern (~341t)

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 B 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.
Note: For people detection the pattern _750 cm
typically falls between charts A and B. (~25ft)
c
600 cm
— ] L —
@ 33V
_ 450 cm
A (~15 ft)
L 11_300cm
(~10 ft)
_150 cm
(~5ft.)

V _30cm
(~1ft.)
Beam Characteristics are Approximate
Beam Pattern drawn to a 1:95 scale for easy comparis on to our other products.

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

Features and Benefits approximately 11 feet Applications and Uses
¢ 3.3v to 5v operational voltage

e Same beam pattern as the MB1210/
MBI1310

e Long range of 1068cm to large
targets

e Low power consumption

e Easy to use interface

e Detects smaller objects

e Requires use of less sensors to do

¢ Great for people detection

e Security

e Motion detection

¢ Used with battery power

¢ Autonomous navigation

¢ Educational and hobby robotics
e Collision avoidance

e Long range detection

same job
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Part Numbers

All part numbers are a combination of a six-character base followed by a dash and a three-digit product code.
Please review the following table for more information on the three-digit product code.

M

B 1

2 0 0

- 0

XL-MaxSonar® - EZ/AE™ Series ___

0

Wire

Base Housing 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 and valid part numbers for this product.
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
P ] . _ . Page 17
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XL-MaxSonar® - EZ/AE™ Series ___
After reviewing this datasheet, do you have any more questions?

We offer Technical Support on all of our products even if you purchased them through one of our many vendors
worldwide.

You can fill out a Technical Support form for assistance on a sensor here --> Technical Support

Not sure which sensor you need for your application?

We offer Sensor Selection Assistance, click the link here to fill out a form for support --> Sensor Selection Help

Looking for tutorials to help you get started?

Frequently Asked Questions about Our Sensors

We receive many questions about our products and services. This resource offers answers to common inquiries
we receive about our product lines and their application.

Fully Calibrated Beam Patterns

All of our sensors are factory calibrated to provide consistent beam patterns, detection zones, to fit into a wide
variety of applications. In our product lines, each model number comes with a different beam pattern that reflects
the sensitivity and the detection zone of how it sees a target. Additionally, we strive to maintain consistency be-
tween our finished products, and you will see little to no deviation between sensors of the same model. This al-
lows you to have confidence in your final application when using multiple sensors.

Understanding Range Readings

The success of an application may hinge upon knowing the exact location of a target. However, a sensor may
report one meter even if the target is not exactly one meter away from the sensor. Sensor specifications, such as
resolution, precision, and accuracy, help you to understand sensor performance.

How to Use Multiple Ultrasonic Sensors

This guide covers three ways to run your sensors in a Multiple Sensor environment and issues you may face.

Contact us now with any questions at sales@maxbotix.com or call +1-218-454-0766.

Please call during our preferred business hours of 8:00 am — 4:30 pm EST on Monday through Thursday and 8:00 am —
2:00 pm EST on Friday, or you may leave us a voicemail anytime.
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