I2CXL-MaxSonar ®- EZ™ SerieS

I2CXL-MaxSonar ®- EZ™ Series

High Performance Sonar Rangefinder c € {Ro“s i

MB1202, MB1212, MB1222, MB1232, MB1242 °

The 12CXL-MaxSonar-EZ series offers industriakagbnic sensors with an easy
use 12C interface. These sensors have a high &copewer output along wi :
real-time auto calibration for changing conditioifgoltage and acoustic or electric noise) that emsusers
receive the most reliable (in air) ranging data fevery reading taken. The low power 3V — 5.5V dpmta
provides very short to long-range detection andgiag, in a compact form factor. The 12CXL-MaxSokat-
detect objects from 0-cm* to 765-cm (25.1 feet) prmyide sonar range information from 20-cm or 26-out

to 765-cm with 1-cm resolution. Objects from O-cto* minimum distance typically range as minimum
distance! (*Objects from 0-mm to 1-mm may not be detectsd)ciose Range Operation

Features Low Power Requirement Applications and Uses
« 12C bus communication allows rapig¢ Wide, low supply voltage » Multi-sensor arrays
control of multiple sensors with only requirements eases battery powerge Proximity zone detection
two wires design « People detection
« High acoustic power output + Low current draw reduces current |« Robot ranging sensor
» Real-time auto calibration and noige drain for battery operation « Autonomous navigation
rejection for every ranging cycle |, paqt first reading after power-up |+ Educational and hobby robotics
- Calibrated beam patterns eases battery requirements - Environments with acoustic and
« Continuously variable gain electrical noise
« Object presence information as closBenefits « Distance measuring

as 1-mm from the sensor. Range |, ».qstic and electric noise resistarjeeL0ONg range object detection
information starting at min. distance

. "+ Reliable and stable range data « Security systems
+ 3V to 5.5V supply with very low | Low cost « Motion detection
average current draw

« Readings can occur up to every 25n-1é3uality controlled beam  Landing flying objects

(40Hz rate] for up-close objects Characteristics « Collision avoidance

15Hz rate for full range " |+ Very low power rangefinder, « Bin level measurement
: : o excellent for multiple sensor or

Triggered operation provides a new battery based systems Notes:

range reading as desired
« Ultrasonic signal frequency d2KHz
- Status pin available to determine
sensor state
» Power-up address reset pin availak
 Physical dimensions match other

1 .
. : : : See Close Range Operation
Ranging is triggered externally 2Users are encouraged to evaluate the sensors

* Fast measuremgnt C}’Cle ' performance in their application
« No power up calibration required | *By design
fo Perfect for when objects may be *Recommended time between readings of

directly in front of the sensor during 100ms (10Hz Rate) -
1 °Please reference page 6 for minimum

XL-MaxSonar-EZ products EOWGI‘ up i operating voltage verses temperature
- Operational temperature from asy mounting information.
0°C to +65°C (32F to +149[§) Please reference page 19 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 sensovgidk reliably for detecting objects from 0 to 20eammany
applications, MaxBotiX Inc. does not guarantee operational reliabilitydojects closer than the minimum reported
distance. Because of ultrasonic physics, theseseage unable to achieve 100% reliability at cldistances.

Warning: Personal Safety Applications

We do not recommend or endorse this product be ass@dcomponent in any personal safety applicatiims product
is not designed, intended or authorized for sueh Tikese sensors and controls do not include thehsscking
redundant circuitry needed for such use. Such hoaiaed use may create a failure of the MaxBotic. product which
may result in personal injury or death. MaxB8tirc. will not be held liable for unauthorized udethis component
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I2CXL-MaxSonar ®- EZ™ SerieS

About Ultrasonic Sensors

Our ultrasonic sensors are in air, non-contactalgjetection and ranging sensors that detect abyjeithin an area. These
sensors are not affected by the color or otheVisiaracteristics of the detected object. Ultraseansors use high
frequency sound to detect and localize objectsvargty of environments. Ultrasonic sensors meatug time of flight
for sound that has been transmitted to and refldeéek from nearby objects. Based upon the tinfeghit, the sensor
determines the range to a target.

[2CXL-MaxSonar-EZ Pin Out

GND: Return for the DC power supply. GND (& V+) must tipple and noise free for best operation.

V+: Operates on 3VDC to 5.5VDC. The average curreawdor 3.3V operation is 2.7mA (50mA peak) and &t
operation is 4.4mA (100mA peak) respectively. Paakent is used during sonar pulse transmit. Plezfseence page 6
for minimum operating voltage verses temperatui@mation.

Pin 5-SCL (12C Clock): This is the clock line for I2C communications. Teagnsors support 12C clock frequencies up
to 400kHz provided clock stretching is supportedtm®ymaster device. Without clock stretching teeicks can run at
speeds up to 50kHz.

Pin 4-SDA (12C Data): This is the data line for I2C communications. Téhesnsors operate as 12C slave devices.
Pin 3-Not Used: This pin is not used.

Pin 2-Address Announce/ Status: While the sensor is performing a range reading, pin is set high and 12C
communications are ignored. During non-rangingraien, this pin is held low and the sensor islighg for incoming
I2C communication. Optionally, users may poll tpiis to determine if the sensor has finished itgiag cycle and is
ready to report the latest range information.

During power-up this pin will provide a pulse widipresentation of the sensors current addressawéhgth of ~100
microseconds per digit. (The default address of\@il4announce with a pulse of 22,400 microsecondsngth)

Pin 1-Temporary Default: This pin is internally pulled high. On power up, the state of this pin is checked; if left high or
disconnected, the sensor will use the addressisioeenory for 1I2C communications. If pulled low, thensor will use its
default address for the current power cycle.

[2CXL-MaxSonar-EZ Default Address

The representation of the sensor address will thereint depending on the addressing scheme youlemasvice uses.
The chart below shows the default address fora2fieNMaxSonar-EZ sensors under different addressipieimentations.
Elsewhere in this datasheet a 8-bit read/write egking scheme is assumed.

Addressing | Default Address | Default Address Notes
7-bit addressing 112 1110 000X 7-bit addressing handles the address
shifting and R/W bit for the user
8-bit addressing 224 1110 000X | 8-bit addressing inserts the R/W bit and
only allows for even number addresses
8-bit read/write Write: 224 1110 0000 |8-bit R/W addressing schemes require|the
addressing user to set the R/W bit directly.
SDA A7 Xiﬁ X A5 X A4 X A3 X A2 X A1 >E<R/W>i< ACK >\

I

SCL i i
[start H ADDRESS H R/W i (N)ACK |
H ) 1
l : |
1 1 1
1 1 1

7-bit 12C address

8-bit read/write 12C address
[2C-MaxSonar-EZ Commands
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I2CXL-MaxSonar ®- EZ™ SerieS

ed
set

b of

Command Sequence of Events ValueUsed | Value Used Notes
(decimal) (binary)
Takearange |1. Initiate a write at the senspr224 (default)| 1110 0000 |Commands the sensor to take a
reading address single range reading and save to
2. Write the range command 81 0101 0001 distance fognd forthe next range
b request. Itis best to allow 100ms
yte )
between readings to allow for
proper acoustic dissipation.
Report thelast |1. Initiate a read at the sensofr 225 (default)| 1110 0001 | The sensor will report the distance
rangevalue |address value in cm obtained from its last
2a. Read the two bytes from | (Sent by sensor) Range High ranlgg reqd:cng. U§ers LGQlil(ljrlng
the sensor starting with the Byte real-time information s .ou
range high byte. command grange reading ~80ms
before reading the sensor. After
MSB to LSB | sent the sensor respond with two
part info bytes.
Changethe |1. Initiate a write at the sensor 224 (default)| 1110 0000 | The sensor will only accept even
sensor address |address address values. If an odd numbe
2a. Write three bytes to the 170 1010 1010 addhress IS Tent the sensor Wl;” be "
sensor starting with the to the next .owest even number. |
addr_unlock_1 command the §enspr is told to change to on¢
the invalid addresses below the
command and stay at its current address.
2c. Write the new sensor (User Value) | #### ###0 |Invalid AddressValues:
address 0, 80, 164, 170
I2C-MaxSonar-EZ Mechanical Dimensions
Alo7es [199mm |[L [0735" [18.7mm
B|[0870" [221mm |[M|[0065 |17mm
c|0100" |[254mm [N [0.038"s |1.0mms.
D|0.100" |254mm [P [0537" [13.64mm
E 0670 [17.0mm |Q[0304" [7.72mm
Floe10 [155mm |R[0.351" [8.92mm
G[0124s [31mms. | S [0413" [10.5mm
H[0.100" [254mm [T [0.063" [1.6mm
J |0989" |25.41mm |U [0.368" |9.36mm
K|0645" [164mm [V [0492° [125mm
values are nominal Weight, 5.9 grams
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I2CXL-MaxSonar ®- EZ™ SerieS

Single Sensor Wiring Diagram

The 12C bus is a two wire interface that consi$ta dock line and data line where each requirpsliaup resistor
attached to V+. Only one pull-up resistor is regdieach for the SCL and SDA lines per bus — noseesor.

[2CXL-MaxSonar-EZ Sensor

GND
V+

SDA é $

SCL

12C BusM aster

The 12C specification recommends a resistance \aflder K2 for 20-100kHz interfaces with good low inductance
routing. However, these specifications are for mmmication between chips on a singe PCB. If yoreHanger cable
lengths it is best to use lower value resistorhsag 1K2, and also to use properly shielded cables. O&€rbus
problems can be fixed by doing one of the followilng using properly shielded cable or by decreatiiegvalue of the
pull-up resistors. The I2CXL-MaxSonar-WR/WRC sgiie capable of sinking more current than the Ig€cgication
requires (15mA versus 3mA) so a much lower resigtaalue can be used. The voltage applied to2@dihes should
be the same voltage that is applied to V+ of thmsee

Multiple Sensor Wiring Diagram
I2CXL-MaxSonar-EZ Sensors

GND

V+é #

SDA
12C Bus M aster
SCL

Selecting a I2CXL-MaxSonar-EZ Sensor

Different applications require different sensof$ie 12CXL-MaxSonar-EZ product line offers variechsitivity to allow
users to select the best sensor to meet their needs

People Detection Large Targets Very Large Targets

Wide Beam Best Balance Narrow Beam Narrow Beam

High Sensitivity Noise Tolerance Extreme Noise Tolerance
MB1202 MB1212 MB1222 MB1232 MB1242

The diagram above shows how each product balaeosgisity and noise tolerance. This does notcffiee pin outputs
or other sensor operation. To get a better vietnoot each sensor will function to targets of diéietrsizes reference the
[2CXL-MaxSonar-EZ beam patterns.
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I2CXL-MaxSonar ®- EZ™ SerieS

Sensor Minimum Distance
For the MB1202 and MB1212 the sensor minimum requbdistance is 25-cm. However, the I2CXL-MaxSonAé|
range and report targets to the front sensor taage targets closer than 25-cm will typically raras 25-cm.

For the MB1222, MB1232, & MB1242 the sensor minimteported distance is 20-cm. However, the
I2CXL-MaxSonar-EZ will range and report targetshe front sensor face. Large targets closer thacn2ill typically
range as 20-cm.

Real-time Noise Rejection

While the 12CXL-MaxSondt-EZ is designed to operate in the presence of nbest operation is obtained when noise
strength is low and desired signal strength is highe user is encouraged to mount the sensorcinawvay that
minimizes outside acoustic noise pickup. In additkeep the DC power to the sensor free of noies will let the
sensor deal with noise issues outside of the st control (in general, the sensor will stihttion well even if these
things are ignored). Users are encouraged taohtestensor in their application to verify usability

For every ranging cycle, individual filtering fduat specific cycle is applied. In general, norsarf 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#iblsharp non-periodic noise sources to cause falget detection. In
addition, *(because of dynamic range and signabiee physics,) as the noise level increases;satdinly small

targets might be missed, but if noise increase®ity high levels, it is likely that even large targwill be missed.

The I2CXL-MaxSonar-EZ series has additional reaistaagainst periodic noise and small target rejectapabilities
over the standard XL-MaxSonar-EZ/AE series.

*In high noise environments, if needed, use 5V poeeékeep acoustic signal power high. In additafjgh acoustic noise
environment may use some of the dynamic rangeeo$éimsor, so consider a part with less gain suttedgiB1222, MB1232, or
MB1242. For applications with large targets, cdesia part with clutter rejection like the MB7360.

Target Size Compensation

The I12CXL-MaxSonar-EZ sensors do not apply target sompensation to detected objects. This méwtdarger size
targets may report as a closer distance than thaladistance or smaller size targets may repoatfasther distance then
the actual distance.

Real-Time Auto Calibration

Each time before the 12CXL-MaxSonar-EZ sensor takemnge reading it calibrates itself. The setis®n uses this data
to range objects. If the humidity or applied vgitachanges during sensor operation, the sensocamtinue to function
normally. The sensor does not apply compensation for the speed of sound change dueto temperatureto any range
readings. (20C operation is assumed when calculating peed of sound, other MaxBotix Inc., products aralaible
with these features)

Range “0” Location

The I2CXL-MaxSonar-EZ reports the range to distargets starting from the front of the sensor asvshin the diagram
below.

I >

Range Zero The range is measured from the front face of theae

The 12CXL-MaxSonar-EZ will report the range to ttlesest detectable object. Target detection hes blearacterized
in the sensor beam patterns.
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I2CXL-MaxSonar ®- EZ™ SerieS

Voltage vs Temperature

The graph below shows minimum operating voltagtefsensor verses temperature.

Minimum Operating Voltage vs Temperature
3.5
For operation to -40°C voltage
395 shall be 3.2V or higher
E 3 L
@ x
(=]
2
:g 2.73 N
>
o
g 25
w
2.25
2
60 -40 20 0 20 40 60 &0
Temperature (°C)
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I2CXL-MaxSonar ®- EZ™ SerieS

[2CXL-MaxSonar-EZ Timing

The 12CXL-MaxSonar-EZ starts operating within nsiliconds of application of power. The major timifigawer-up
events for the I2CXL-MaxSonar-EZ can be seen irdibgram below.

Power -up Timing Diagram
Vce

_ Power applied
Pin 6-V+ é)
Gnd
8
. Vce i Pulse Width i é
Pin 2-Address ' between 200uS § S
Announce/ Status =
Gnd and 25.4ms .9
vee Pulled high unless grounded by external source -6
Pin 3-Temporary Note: Checked for
Default Gnd external grounding here
Oms ~70ms ~90ms ~115ms  ~135ms

After the sensor is commanded to take a rangemgaidéends an ultrasonic pulse, waits between sitbm70ms to
detect a target, and determines the range Thesetisor will resume 12C communications. If the sersaddressed
while inthe middle of a range readirajl requests for communicatiavill be respondedith aNACK (not acknowledge).
In environments that reflect acoustic noise welinpling faster than 10Hz could cause the senguickoup signals from
previous ultrasonic pulses and report false data.dossible, however, to take range readingssagrdficantly faster rate
in certain environments.

When changing the part address, ensure that povtke tsensor is not disrupted or memory corruptialy occur. If the
memory becomes corrupted, the part should autoatigticse the default shipped address on powert . |
recommended to avoid changing the address oftéhcasld cause premature memory failure due teatgd erase/write
cycles

|I2CXL-MaxSonar ®-EZ™ Beam Characteristics
Background Information Regarding our Beam Patterns

Each 12CXL-MaxSonar-EZ sensor has a calibrated hesttern. Each sensor is matched to PeopIeSensri\ng:
provide the approximate detection pattern showthisdatasheet. This allows end users to sele gor'usersdt at
the part number that matches their given sensipticapion. Each part number has a consistent esmle toh etect
field of detection so additional units of the sgoaet number will have similar beam patterns. Th Seop €, the
beam plots are provided to help identify an estauatetection zone for an application based on thetelct'lonharea to
acoustic properties of a target versus the pldigsin patterns. 1€ L-nc .
. . . . | diameter dowel, if

Each beam pattern is a 2D representation of trectieh area of the sensor. The beam pattern is

: . : ) general, represents
actually shaped like a 3D cone (having the samecten pattern both vertically and horizontally) the area that the
Detection patterns for dowels are used to shovb#aen pattern of each sensor. Dowels are lon

. ; ; . . . sensor will
cylindered targets of a given diameter. The dowadside consistent target detection reliably detect
characteristics for a given size target which al@asy comparison of one MaxSonar sensor to people

another MaxSonar sensor.

For each part number, the four patterns (A, B,nd, &) 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 theiipeistance. Generally, smaller targets arecked over a narrower
beam angle and a shorter distance. Larger targetietected over a wider beam angle and a longgera

Compared to the XL-MaxSonar-EZ line, the I2CXL-Max@r-EZ lines offers slightly tighter beam pattecospared to
the same model number (i.e. I2CXL-MaxSonar-EZ1 wepsL-MaxSonar-EZ1).
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I2CXL-MaxSonar ®- EZ™ SerieS  mmmm

MB1202: 12CXL-MaxSonar-EZO

The 12CXL-MaxSonar-EZ0 is the highest sensitivindavidest beam sensor of the I2CXL-MaxSonar-EZ seseries.
The wide beam makes this sensor ideal for a vaoiefypplications including people detection, autonas navigation,
and wide beam applications.

MB1202 T f0s0om

|I2CXL-MaxSonar®-EZ0™ Beam Pattern S
Sample results for measured beam pattern are shown on a 30-cm grid. The detection
pattern is shown for dowels of varying diameters that are placed in front of the sensor. —_900 cm
A 6.1-mm (0.25-inch) diameter dowel D 11-inch wide board moved left to right with (~30 ft.)
B 2.54-cm (1-inch) diameter dowel the board parallel to the front sensor face.
C 8.89-cm (3.5-inch) diameter dowel  This shows the sensor’s range capability.
Note: For people detection the pattern ¢« | _750cm
typically falls between charts A and B. (~25 ft.)
= = Partial Detection 9 -
L1 = cm
w— 5.0 V B ~_ (~20 ft.)
@ 33V
] N _450 cm
A = ] L1 1 (~15 ft.)
B EEAEEEErEE .
i I PN IN _ 300 cm
— HEHIE : : (~10 ft)
= gy e
AK !E . o y 4 _150 cm
L J ® [ %ﬁ (~5 ﬂ)
\ -
M _30cm
(~11ft)

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

MB1202 Features and - Can be powered by many different MB1202 Applications and
Benefits types of power sources Uses
+ Widest and most sensitive beam . Can detect people up to Great for people detection

pattern in I2CXL-MaxSonar-EZ line  approximately 14 feet

Security

Motion detection

Low power consumption

Easy to use interface

Landing flying objects

Will pick up the most noise clutter of
any of the sensors in
[2CXL-MaxSonar-EZ line

Detects smaller objects

Useable with battery power

Autonomous navigation

Educational and hobby robotics

Collision avoidance

Best sensor to detect soft object in
[2CXL-MaxSonar-EZ line
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I2CXL-MaxSonar ®- EZ™ SerieS  mmmm

MB1212: I2CXL-MaxSonar-EZ1

The I2CXL-MaxSonar-EZ1 is our most recommended andnsor, and offers a lower hardware gain arig/latly
smaller, narrower beam pattern than the MB1202s Thakes the 12CXL-MaxSonar-EZ1 a great choicgpémple
detection applications.

MB1212 T f0s0om

|I2CXL-MaxSonar®-EZ1™ Beam Pattern K
Sample results for measured beam pattern are shown on a 30-cm grid. The detection
pattern is shown for dowels of varying diameters that are placed in front of the sensor. —_900 cm
A 6.1-mm (0.25-inch) diameter dowel D 11-inch wide board moved left to right with (~30 ft.)
B 2.54-cm (1-inch) diameter dowel the board parallel to the front sensor face.
C 8.89-cm (3.5-inch) diameter dowel  This shows the sensor’s range capability.
Note: For people detection the pattern ¢« | _750cm
typically falls between charts A and B. (~25 ft.)
= = Partial Detection 9 -
. cm
— 5.0V B (~20 ft.)
@ 33V
1 _450 cm
A \ (~15 ft.)
\ d__l‘ L _300cm
w g (~10ft.)
a®e -; :
L _150 cm
(~5 ft.)
_30cm
INEI (~11t)
Beam Characteristics are Approximate
Beam Patterns drawn to a 1:95 scale for easy comparison to our other products.
MB1212 Features and approximately 10 feet MB1212 Applications and

Benefits Uses
« Wide and sensitive beam pattern in Great for people detection

the 12CXL-MaxSonar-EZ line
« Low power consumption

Security
Motion detection

- Easy to use interface

Landing flying objects
 Detects smaller objects

Useable with battery power
« Can be powered by many different
types of power sources

Autonomous navigation
Educational and hobby robotics
Collision avoidance

« Great sensor to detect soft object in
[2CXL-MaxSonar-EZ line
« Can detect people up to
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I2CXL-MaxSonar ®- EZ™ SerieS  mmmm

MB1222: I2CXL-MaxSonar-EZ2

The I2CXL-MaxSonar-EZ2 offers a good balance betwele and narrow beam sensors, and large andwmabijzct
detection. The I2CXL-MaxSonar-EZ2 works for neallyindoor applications where the wider or narrolweam of other
models could be a problem, including people datactarge-target detection, long range detectiod,applications
requiring high noise tolerance.

MB1222 T f0s0om

|I2CXL-MaxSonar®-EZ2™ Beam Pattern S
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: The maximum detected Note: For people detection the pattern _750cm
distance for 3.3V is ~720cm typically falls between charts A and B. (~25 ft.)
= = Partial Detection 9 -
. cm
- 50V B (~20 ft.)
@ 33V
_450 cm
A (~151t.)
_300cm
/ N\ (~10ft.)
B d (]
) s _150cm
== .I e (~5 ft.)
M _30cm
L 11
Beam Characteristics are Approximate
Beam Patterns drawn to a 1:95 scale for easy comparison to our other products.
MB1222 Features and approximately 8 feet MB1222 Applications and

Benefits Uses
« Balanced beam pattern in Great for people detection

[2CXL-MaxSonar-EZ line
« Low power consumption

Security
Motion detection

- Easy to use interface

Landing flying objects
 Detects smaller objects

Useable with battery power

« Can be powered by many different
types of power sources

Autonomous navigation
Educational and hobby robotics
Collision avoidance

» Good sensor to detect soft object in
[2CXL-MaxSonar-EZ line
« Can detect people up to
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I2CXL-MaxSonar ®- EZ™ SerieS  mmmm

MB1232: I2CXL-MaxSonar-EZ3

The 12CXL-MaxSonar-EZ3 has high noise tolerance andrrow beam with more sensitivity compared eoNtB1242.
The lower sensitivity of the I2CXL-MaxSonar-EZ3 neskit great for detecting only large targets aagpedistances and
filtering out smaller targets.

MB1232 T f0s0om

|I2CXL-MaxSonar®-EZ3™ Beam Pattern S
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: The maximum detected Note: For people detection the pattern _ 750 cm
distance for 3.3V is ~625cm typically falls between charts A and B. (~25 ft.)
Cc
_600cm
— 5.0V B (~20 ft.)
@ 33V
_450 cm
A (~15 ft.)
_300cm
(~10ft.)
I ¢ b
1 = C _150cm
30 . x (~51t)
% ﬁ _30cm
1N | (~1 ft.)

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

MB1232 Features and MB1232 Applications and
Benefits Uses
« Narrow beam pattern in the Great for people detection

[2CXL-MaxSonar-EZ line
Low power consumption

Security
Motion detection

Easy to use interface

Landing flying objects
- Rejects small clutter

Useable with battery power
« Can be powered by many different
types of power sources

Autonomous navigation
Educational and hobby robotics
Collision avoidance
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I2CXL-MaxSonar ®- EZ™ SerieS  mmmm

MB1242: 2CXL-MaxSonar-EZ4

The 12CXL-MaxSonar-EZ4 has the highest noise toleeaand the narrowest beam of any of our indos®enThe
sensor is calibrated and tested to provide stalge readings to large targets even in electriealty acoustically noisy
environments.

MB1242 T f0s0om

|I2CXL-MaxSonar®-EZ4™ Beam Pattern S
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: The maximum detected Note: For people detection the pattern _ 750 cm
distance for 3.3V is ~500cm and for ~ typically falls between charts A and B. (~25 ft.)
5V is ~640cm c
_600cm
— 5.0V B (~20 ft.)
@ 33V
_450 cm
A (~15 ft.)
_300cm
(~10ft.)
. _150 cm
; e (~51t.)
[ 4% ]
b _30cm
: (~11t)

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

MB1242 Features and MB1242 Applications and
Benefits Uses
« Narrowest beam sensor in Security

I2CXL-MaxSonar-EZ line Motion detection
Low power consumption

Landing flying objects

Easy to use interface

Useable with battery power
- Rejects small clutter

Autonomous navigation

« Can be powered by many different
types of power sources

Educational and hobby robotics
Collision avoidance
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12C Code Examples

Arduino Uno (as of Arduino 1.0.6)

[* Arduino 12C for a MaxSonar
U T

Il Arduino 12C for a MaxSonar by Carl Myhre is lic
Il Creative Commons Attribution-ShareAlike 4.0 Int
Il Original Author; Carl Myhre, 10-02-2014, Revis
Il Modifications by:

I

Il Revision History: 1.0 -- 10-02-2014 -- Created

I

Il The original 12C libraries were created by Pete

Il http:/lhomepage.hispeed.ch/peterfleury/avr-so
I

Il These libraries were adapted by Bernhard Nebel
Il https:/igithub.com/felias-fogg/Softl2CMaster
]

Il Special Thanks to MaxBotix Inc. for sponsoring
Il http:/www.maxbotix.com - High Performance U
I

Il For more information on installing the 12C libr

Il visit http:/fplayground.arduino.cc/Main/Softw
U T

IHints on installing this code:
I1'1. You will need to install the <Softl2CMaster.h
Il OnWindows, the files are placed in C:\Prog

*
I
ensedundera |/
ernational License. //
ion: 1.0 Il

Il

Il
initial code build //

Il
r Fleury I
ftware.html I

Il
for use on Arduino //

Il

Il
this project! ~ //
ltrasonic Sensors [/

Il
aries for Arduino  //
arel2CLibrary 1/
I

> library before using this code.
ram Files (x86)\Arduino\libraries\Softl2CMaster\

I2CXL-MaxSonar ®- EZ™ SerieS

112 As of 10-02-14 the Arduino library page (refe rence above) has the wrong name for the include fil e

Il itlists <Softl2C.h> instead of <Softl2CMas ter.h> - use the one that matches your installatio n

I 3. Make sure to load the library into the Arduin o0 compiler.

Il Todo this go to; SKETCH >> IMPORT LIBRARY. ..>>ADD LIBRARY...

Il Then navigate to C:\Program Files (x86)\Ard uino\libraries\Soft2CMaster\Soft2CMaster.h

I 4. Be sure to set the SCL and SDA pins so that t hey match the pins you are using.

II'5. I have included 3 working "code examples” whi ch differ from the 3 "functions” | included.

Il The functions are all that should be requir ed to quickly use the 12C library to talk to a MaxS onar.

Il The three code examples show how | would im plement each of the common tasks you may wish to do

/6. The included functions are as follows:

Il A.start_sensor(addr)

Il B.read_sensor(addr)

Il C.change_address(oldaddr,newaddr)

II'7. The included code examples are as follows:

Il A.read the sensor_example()

/I B.address_polling_example()

Il C.default_address_change example()

/1'8. You do not have to keep track of the error co des passed out by the installed functions if you do not want to.
Il linluded the error tracking so that it was easy for others to build a reliable system -- and to ease

Il troubleshooting. (not using it makes for cl eaner code if you trust your interface)

MaXBOtIX ® Inc. MaxBotix Inc., products are engineered and assembled in the USA Web: www.maxbst?gioln:j
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12C Code Examples

Arduino Uno (as of Arduino 1.0.6)

/*
Below, | define the SCL and SDA pins by their ATMEG A pins | have included links to common mappings bel ow.
UNO: http:/farduino.cclen/Hacking/PinMapping16 8
NANO: (matches UNO but has fewer pins)
MEGA 2560: http://arduino.cc/en/Hacking/PinMapp ing2560
The current data matches the setup for the Arduino Uno -- they may need to be changed if the hardware changes.
You can also switch the 12C interface
to any of the tristate pins that you want (not just the SDA or SCL pins).
*
#define SCL_PIN 5 /[Default SDA is Pin 5 PORTC for the UNO -- you can set this to any tris tate pin
#define SCL_PORT PORTC
#define SDA PIN4 //Default SCL is Pin 4 PORTC for the UNO -- you can set this to any tris tate pin
#define SDA_PORT PORTC
#define 2C_TIMEOUT 100  //Define a timeout 0 f100 ms -- do not wait for clock stretching longer than this time
/*
I have included a couple of extra useful settings f or easy reference.
I#define 12C_CPUFREQ (F_CPU/8)//Useful if you plan on doing any clock switching
#define 2C_FASTMODE 1 /[Run in fast mode ( 400 kHz)
#define 2C_SLOWMODE 1 //if you do not defi ne the mode it will run at 200kHz with this define settolit
Iwill run at 25kHz
*
#include <Softi2CMaster.h>  /lYou will need to i nstall this library
void setup(}

I nitialize both the serial and 12C bus
Serial.begin(9600);
i2c_init();

Il (OPTIONAL) Check each address for a sensor
address_polling_example();

/*
Note that | placed the address change example i n setup() for a good reason.
Changing the sensor address causes an EEPROM wr ite, there should only be ~1,000,000+
of these writes to the sensor microcontroller over its product lifetime.
Changing the address is fine, but doing it ever y second for the next 4 years may

cause reliability issues.
¥
/I (OPTIONAL) Run an address change example
default_address change_example();

Il Your code here

}

void loop()

{
Il (OPTIONAL) Read a sensor at the default addres S

read_the_sensor_example();

II'Your code here
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12C Code Examples

Arduino Uno (as of Arduino 1.0.6)

U T

Il Function: Start a range reading on the sensor //
T

llUses the 12C library to start a sensor at the giv
l[Collects and reports an error hit where: 1 = ther

IINPUTS: byte bit8address = the address of the sen

en address
e was an error or 0 = there was no error.
sor that we want to command a range reading

I2CXL-MaxSonar ®- EZ™ SerieS

IOUPUTS: bit errorlevel = reports if the function was successful in taking a range reading: 1 = the function
I had an error, 0 = the function was successful
boolean start_sensor(byte hit8address){
boolean errorlevel = 0;
hitBaddress = hit8address & B11111110; /IDo a bitwise 'and" operation to force the las t bit to be
llzero -- we are writing to the address.
errorlevel = li2c_start(bit8address) | errorlevel ; lIRuni2c_start(address) while doing so, collec tany errors
Ilwhere 1 =there was an error.
errorlevel = 1i2c_write(81) | errorlevel; /ISend the 'take range reading' command. (notic e how the
INibrary has error =0 so | had to use "!" (no t) to invert
Iithe error
i2c_stop();
return errorlevel;
}
T Ty
Il Function: Read the range from the sensor at the specified address //
T Ty
llUses the 12C library to read a sensor at the give n address
l[Collects errors and reports an invalid range of " 0"if there was a problem.
IINPUTS: byte bit8address = the address of the se nsor to read from
/IOUPUTS: int range = the distance in cm that the sensor reported; if "0" there was a communication error
int read_sensor(byte bit8address){
boolean errorlevel = 0;
int range = 0;
byte range_highbyte = 0;
byte range_lowbyte = 0;
hitBaddress = hit8address | BO0000001; //Do a bi twise 'or' operation to force the last bit to be ‘o ne'-- we are
llreading from the address.
errorlevel = li2c_start(bit8address) | errorlevel ;
range_highbyte =i2c_read(0); /[Read a byte and send an ACK (acknowledge)
range_lowbyte =i2c_read(1); /[Read a byte and send a NACK to terminate the transmission
i2c_stop();
range = (range_highbyte * 256) + range_lowbyte; llcompile the range integer from the two bytes rece ived.
if(errorlevel){
return 0;
}
else{
return range;
}
}
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12C Code Examples

Arduino Uno (as of Arduino 1.0.6)

U
Il Function: Change the sensor address //
U
llUses the 12C library to change the address of a s
l[Collects and reports an error hit where: 1 = ther
ININPUTS: byte oldaddress = the current address of
IINPUTS: byte newddress = the address that we wan
[IOUPUTS: bit errorlevel = reports if the function
Il error, 0 = the function was successful
boolean change_address(byte oldaddress,byte newaddr
IInote that the new address will only work as an
boolean errorlevel = 0;
oldaddress = oldaddress & B11111110; /Do a bitw
[hwriting t
errorlevel = li2c_start(oldaddress) | errorlevel;
errorlevel = 1i2c_write(170) | errorlevel;
errorlevel = 1i2c_write(165) | errorlevel;
errorlevel = 1i2c_write(newaddress) | errorlevel;
i2c_stop();
return errorlevel;

ST
Il Code Example: Read the sensor at the default add
STy
void read_the_sensor_example(X
boolean error = 0; //Create a bit to check for ¢
int range;

ITake a range reading at the default address of
error = start_sensor(224); //Start the sensor
if (lerror){ I you had an err
Iwill get old data
delay(100);
range =read_sensor(224); /freading the senso
llan error
Serial.print("R:");Serial.printin(range);
}
}

ensor at a given address

e was an error or 0 = there was no error.

the sensor that we want to change

tto change the sensor to

was successful in changing the address: 1 =the fu

essf
even number (odd numbers will round down)

ise 'and' operation to force the last bit to be zer

o the address.

//Start communication at the new address and track
//Send the unlock code and track the error codes
//Send the unlock code and track the error codes
//Send the new address

i
ress //
i

atch errors as needed.

224
and collect any error codes.
or starting the sensor there is little point in rea

r will return an integer value -- if this value is

I2CXL-MaxSonar ®- EZ™ SerieS

nction had an

0--weare

error codes

ding it as you

0 there was
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12C Code Examples

Arduino Uno (as of Arduino 1.0.6)

U T
Il Code Example: Poll all possible addresses to fin
U T
void address_polling_example(}
boolean error = 0; //Create a bit to check for ¢
int range = 0;
Serial.printIn("Polling addresses...");

I
d a sensor //
I

atch errors as needed.

I2CXL-MaxSonar ®- EZ™ SerieS

I\Walk through all possible addresses and check f or a device that can receive the range command and will
Il return two bytes.
for (byte i=2; iI=0; i+=2){ /Istart at 2 and co unt up by 2 until wrapping to 0. Checks all address es (2-254)
Ilexcept 0 (which annot be used by a device)
error = 0;
error = start_sensor(i); //Start the sensor and collect any error codes.
if (error){ I you had an err or starting the sensor there is little point in rea ding it.
delay(100);
range = read_sensor(i); /lreading the senso r will return an integer value - if this value is 0 there was
Ilan error
Serial.printIn(i);
if (range '= 0}
Serial.print("Device found at:");Serial.pri nt(i); Serial.print(" Reported value of:");Serial.pr intin(range);
}
}
else{
Serial.print("Couldn't start;");Serial.printl n(i);
}
}
Serial.printin(“Address polling complete.”);
}
U
Il Code Example: Change the default address //
T
void default_address_change_example(}
boolean error = 0; //Create a bit to check for ¢ atch errors as needed.
int range;
Serial.printIn("Take a reading at the default add ress");
ITake a range reading at the default address of 224
error = start_sensor(224); //Start the sensor and collect any error codes.
if (lerror){ I you had an err or starting the sensor there is little point in rea ding it.
delay(100);
range =read_sensor(224); /freading the senso r will return an integer value -- if this value is 0 there was
Ilan error
Serial.print("R:");Serial.printin(range);
}
Serial.printin("Change the sensor at the default address to 222",
MaXBOtIX ® Inc. MaxBotix Inc., products are engineered and assembled in the USA Web: www.maxbst?gioln:
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I2CXL-MaxSonar ®- EZ™ SerieS

12C Code Examples

Arduino Uno (as of Arduino 1.0.6)
/I[Change the address from 224 to 222

error =0;

error = change_address(224,222); //Change the ad dress -- | don't do anything with the error handler at this point
Ilbutyou canii fyou want.

delay(200); /Wait 125ms for the sensor to sav e the new address and reset

Serial.printin("Take a reading at the new addres s");

ITake a range reading at the new address of 222
error =0;
error = start_sensor(222);  //Same as above bu t at the new address
if (lerror){
delay(100);
range =read_sensor(222);
Serial.print("N:");Serial.printin(range);

}

Serial.printin(“Change the sensor back to the de fault address");

/IChange the address from 222 to 224

error =0;
error = change_address(222,224);
delay(200); //Wait 125ms for the sensor to sav e the new address and reset
}
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Part Numbers

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

M B 1 2 X 2

- 0

Housing

0

I2CXL-MaxSonar ®- EZ™ SerieS

Options

Wire

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
The following table displays all of the active aralid part numbers for this product.
Active Part Numbers for
MB1202, MB1212, MB1222, MB1232 and MB1242
MB1202-000 |MB1212-000 |MB1222-000 |MB1232-000 |MB1242-000
MB1202-040 |MB1212-040 |MB1222-040 |MB1232-040 |[MB1242-040
MaxBotix Inc., products are engineered and assembled in the USA Page 19
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