I2CXL-MaxSonar ®- WR/WRC™ SerieS  mmm

I2CXL-MaxSonar ®- WR/WRC™ Series

High Performance Sonar Rangefinder c € { =
MB7040, MB7047° i &)

conditions (voltage and acoustic or electrical m)igthat ensure users receive '

factor. The 12CXL-MaxSonar-WR will typically detetects from 0-cm to 765-cm (3-cm to 625-cm fer\WRC) and

=
The [2CXL-MaxSonar-WR ultrasonic sensor featured24h interface. The sens
have high acoustic power output along with realdiauto calibration for changir { O
most reliable (in air) ranging data for every readitaken. The 12CXL-MaxSonar-)
low power 3V — 5.5V operation provides very shortang-range detection and ranging, in a tiny ar@mpact form
provide sonar range information from 20-cm ou¥&5-cm with 1-cm resolution. Objects from 0-cneif8for the WRC)
to 20-cm typically range as 20-cm.

Features Low Power Requirement Applications and Uses
« 12C bus communication allows rapice Wide, low supply voltage  Multi-sensor arrays
control of multiple sensors with only requirements eases battery powered 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 noise drain for battery operation « Autonomous navigation
rejection for every ranging cycle |« Fast first reading after power-up |« Educational and hobby robotics
- Calibrated beam patterns eases battery requirements « Environments with acoustic and
. Contmuously varl_able gain Benefits eI_ectrlcaI noise
« Object presence information up to _ . ] - Distance measuring
the front face of the sensor (3-cm fpt Acoustic and electric noise « Long range object detection
the WRC). Range information resistance « Security systems
starting at min. distance. * Reliable and stable range data - Motion detection
- 3V to 5.5V supply with very low | * Low cost « Collision avoidance
average current draw » Quality controlled beam « Bin level measurement
- Readings can occur up to every characteristics _
25mS (40Hz ratéfor up-close « Very low power rangefinder,
objects. 15Hz rate for full range. excellent for multiple sensor or Notes:
. Triggered operation provides a neW batterjy base(.j systems tUsers are er}coura_lged to ev_aluate the sensors
range reading as desired « Ranging is triggered externally p grf%rm.ance in their application
A . y design
« Ultrasonic signal frequency of Fast measuremgnt Cyde . 3Recommended time between readings of
42KHz + No power up calibration required | ;5oms (10Hz Rate)
« Status pin available to determine | * P'erfeCt for when objects may be_ *Please reference page 10 for minimum
sensor state directly in front of the sensor during operating voltage verses temperature
- Power-up address reset pin availalple POWer up L“;cl’rmatior}- 16 for sart number k
- Physical dimensions match other | * Easy mounting case reference page 13 for part NUMLEr key.
XL-MaxSonar-WR/WRC products
- -40°C to +65°C operatidn

Close Range Operation

Applications requiring 100% reading-to-readingabillity should not use MaxSonar sensors at a distatoser than
20cm. Although most users find MaxSonar sensovgotdx reliably from O to 20cm for detecting objettsmany
applications, MaxBotiX Inc. does not guarantee operational reliabilitydfojects closer than the minimum reported
distance. Because of ultrasonic physics, thesesease unable to achieve 100% reliability at cldiséances.

Warning: Personal Safety Applications

We do not recommend or endorse this product be ass@dcomponent in any personal safety applicatidms product is
not designed, intended or authorized for such Tisese sensors and controls do not include theckelfking redundant
circuitry needed for such use. Such unauthorizedmesy create a failure of the MaxBdtiknc. product which may result
in personal injury or death. MaxBofixnc. will not be held liable for unauthorized udehis component
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I2CXL-MaxSonar ®- WR/WRC™ SerieS  mmm

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

Pin Out

GND: Return for the DC power supply. GND (& V+) must fipple 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 5&t
operation is 4.4mA (100mA peak) respectively. Paakent is used during sonar pulse transmit. Plezfeeence page 10
for minimum operating voltage verses temperatui@mation.

Pin 5-SCL (12C Clock): This is the clock line for I2C communications. Teegnsors support I2C 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. Teheensors 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 isli&tg for incoming
I2C communication. Optionally, users may poll tis to determine if the sensor has finished itgnag 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 addressdsioeenory for 1I2C communications. If pulled low, thensor will use its
default address for the current power cycle.

Default Address

The representation of the sensor address will thereint depending on the addressing scheme youemasvice uses.
The chart below shows the default address for2XL-MaxSonar-WR/WRC sensors under different asisirey
implementations. Elsewhere in this datasheet i i@dd/write addressing 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 apd
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.
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7-bit 12C address

8-bit read/write 12C address
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I2CXL-MaxSonar ®- WR/WRC™ SerieS  mmm

[2C-MaxSonar-WR Commands

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
distance found for the next range
request. Itis best to allow 100ms
between readings to allow for
proper acoustic dissipation.

2. Write the range command 81 0101 0001
byte

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
range reading. Users requiring
real-time information should
command a range reading ~80ms

before reading the sensor. After

2a. Read the two bytes from | (Sent by sensor) Range High
the sensor starting with the Byte
range high byte.

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 numbered
address is sent the sensor will be |set
to the next lowest even number. |If
the sensor is told to change to oneg of
the invalid addresses below the

2a. Write three bytes to the 170 1010 1010
sensor starting with the
addr_unlock_1 command

2b. Write the addr_unlock_2 165 1010 0101 |sensor will ignore this command
command and stay at its current address.
2c. Write the new sensor (User Value) | #### ###0 |Invalid AddressValues:

address 0, 80, 164, 170

Range Cycle Interrupt

If the sensor receives a request to report thedagte value while it is taking a range readingrimge reading will be
interrupted and a NACK will be sent. If you dedineallow the full range cycle to complete befogading monitor the
status pin for the completion of a range cycle ait¥or the full 100ms for the range . If the senis interrupted and has
already found a target the sensor will report e to the target. If the sensor has not yetd@utarget when it is
interrupted the sensor will send the previous raradee. If no range values have been found thamtis sent will
alternate between Ocm and 255cm.
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I2CXL-MaxSonar ®- WR/WRC™ SerieS  mmm

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-WR/WRC Sensor

—————
—————————————
GND
V+ _
= = 1l
SDA 1| fz
12C Bus M aster O
scL

The 12C specification recommends a resistance \aflder K2 for 20-100kHz interfaces with good low inductance
routing. However, these specifications are for wmmication 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 followibg using properly shielded cable or by decreatiegvalue of the
pull-up resistors. The I2CXL-MaxSonar-WR/WRC sgiie capable of sinking more current than the Ig€csgication
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
[2CXL-MaxSonar-WR/WRC Sensors

 —— et  ——
———————————— ———E——————— ————————
GND
V+
+ =z + =z + =z
O &) O
12C BusMaster SDA
SCl
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I2CXL-MaxSonar ®- WR/WRC™ SerieS  mmm

Range “0” Location

The 12CXL-MaxSonar-WR sensors reports the ranghidtant targets starting from the front of the seres shown in the
diagrams below.

The 12CXL-MaxSonar-WR/WRC will report the rangethe closest detectable object. Target detectigrbban
characterized in the sensor beam patterns.

Range Zero
Therangeis measured from thefront of the transducer to thetarget.

I k

Range Zero
Therangeis measured from the front of thetransducer to thetarget.

I >

Range Zero
Therangeis measured from the front of the transducer to thetarget.
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I2CXL-MaxSonar ®- WR/WRC™ SerieS  mmm

Sensor Minimum Distance

The sensor minimum reported distance is 20-cm . évaw the 12CXL-MaxSonar-WR will range and repargets to the
front sensor face. Large targets closer than 20vihtypically range as 20-cm. For the I2CXL-Maxso-WR
alternative housings, objects between 3-cm andn2@vitl typically range as 20-cm.

Real-time Noise Rejection

While the I2CXL-MaxSonar-WR/WRC is designed to agierin the presence of noise, best operation &redd when
noise strength is low and desired signal strergtiigh. The user is encouraged to mount the sémsoich a way that
minimizes outside acoustic noise pickup. In additkeep the DC power to the sensor free of noiges will let the
sensor deal with noise issues outside of the wberst control (in general, the sensor will stilhttion 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 incredserease of wind
movement over the sensor). Even so, it is pos&iblgharp non-periodic noise sources to cause falget detection. In
addition, *(because of dynamic range and signabise physics,) as the noise level increases;satolinly small

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

The 12CXL-MaxSonar-WR series has additional reaistaagainst periodic noise and small target rejpatapabilities
over the standard XL-MaxSonar-WR series.

*In high noise environments, if needed, use 5V poweeep acoustic signal power high.

Target Size Compensation

The 12CXL-MaxSonar-WR/WRC sensors do not applydtagize compensation to detected objects. Thisisntbeat
larger size targets may report as a closer distdrasethe actual distance or smaller size targeisneport as a further
distance than the actual distance.

Real-Time Auto Calibration

Each time before the 12CXL-MaxSonar-WR/WRC senakes$ a range reading it calibrates itself. The®ethen uses
this data to range objects. If the humidity orlaggpvoltage changes during sensor operation,¢hea@ will continue to
function normally. The sensor does not apply compensation for the speed of sound change due to temperatureto

any rangereadings. (20C operation is assumed when calculating pkeed of sound, other MaxBotix Inc., products are
available with these features)

About Package Types

The 12CXL-MaxSonar-WR sensor line is available waaiety of packages for applications with speaificunting
requirements. The full horn package provides pegkiracy and sensitivity in this sensor line.s itscommended that
testing is completed to ensure that the selectesbsavill operate as desired in your application.

Package Types Currently Available

Full Horn — 3/4” NPT straight; back mounted thread (best performance)

Compact — 3/4” NPT straight; back mounted thread
Ultra-Compact — PCB with 4 mounting holes @
1”NPS — External thread over full sensor body (1”NPS)

1” BSPP — External thread over full sensor body (1”BSPP)

\
30mm1.5 — External thread over full sensor body (30mm1.5) \

All package types have exposed PCB on user end for easy connection.

Users desiring a fully enclosed assembly may purchase the “Shielded
Cable Option” along with their sensor.
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Performance Changes when Selecting a Non-Full Horn
When selecting an 12CXL-MaxSonar-WR without thd fdrn the sensor will experience the followingfpeamance

changes:

. The sensor will have a wider beam shape for tisé rfiieter.

. The sensor may have a dead zone from 0-6¢cm.

. The sensor may be less accurate by an additional5%.
. The sensor may have worse performance to smatifotasgets.

. The sensor may experience decreased noise imnwinéy ranging to small, soft, angled, or distargets.

I2CXL-MaxSonar ®- WR/WRC™ SerieS  mmm
Package

Mechanical Dimensions
Full Horn

A| 1.72"dia. |43.8 mmdia.
B 2.00” 50.7 mm
C B
—| D |<— j— C 0.58” 14.4 mm
Ej D 0.31” 7.9 mm
Pin1 E 0.23" 5.8 mm
¢ A F 0.10” 2.54 mm
F_—> G 3/47-14 NPS
? N H| 1.032"dia. |26.2 mmdia.
I 1.37” 34.8 mm
Weight 50 grams
Values Are Nominal
Ultra-Compact
«—A—>
<«—C—» D
All values are nominal F 17.78 mm 0.70" L 13.4. mm 0.53” R 7.80 mm 0.31”
A | 30.48 mm 1.20” G | 30.48 mm 1.20" M | 25.0 mm 0.98”" S| 7.62 mm 0.30”
B | 35.56 mm 1.40” H| 3.18 mm 0.13” N | 157 mm 0.62” T | 254 mm 0.10"
C 12.24 mm 0.60" | 25.4 mm 1.00” (@] 6.2 mm 0.24” U 1.07 mm 0.04”
D| 254 mm 0.10” J | 25.27 mm 1.00” P| 80 mm 0.31” V| 1.27 mm 0.05”
E| 254 mm 0.10” K| 104 mm 0.41" Q| 13.9 mm 0.55”" Weight 15.1 gram.
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Mechanical Dimensions Continued
Compact Housing

i

1" NPS Pipe Threading

Al

1" BSPP Pipe Threading

Al

30mm1.5 Pipe Threading

I<7>—>

—>{C |<—B—>

I

Pin1

v
x

D

|
|

gE-X

I2CXL-MaxSonar ©-

A| 1.37"dia. |[34.7 mmdia.
B 0.70” 17.9 mm
C 0.57” 14.4 mm
D 0.31” 7.9 mm
E 0.23” 5.8 mm
F 0.10” 2.54 mm
G 3/4"-14 NPS
H| 1.032"dia. |26.2 mmdia.
I 1.37” 34.8 mm
Weight 32 grams
Values Are Nominal
Al 1.29"dia. [38.2 mmdia.
B 1.30” 33.1 mm
C 0.20” 5.2 mm
D 0.10” 2.54 mm
E 1"— NPS
F 0.78” 19.8 mm
Weight 35 grams
Values Are Nominal
Al 1.29"dia. [38.2 mmdia.
B 1.30” 33.1 mm
C 0.20” 5.2 mm
D 0.10” 2.54 mm
E 1"— BSPP
F 0.78” 19.8 mm
Weight 34 grams
Values Are Nominal
A | 1.17"dia. [29.7 mmdia.
B 1.30” 33.1 mm
C 0.20” 5.2 mm
D 0.10” 2.54 mm
E 30mm 1.5
F 0.78” 19.8 mm
Weight 31 grams
Values Are Nominal

WR/WRC™ SerieS
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I2CXL-MaxSonar ®- WR/WRC™ SerieS  mmm

Power-Up Timing

The 12CXL-MaxSonar-WR/WRC starts operating withiilliseconds of application of power. The major tigiof
power-up events for the 12CXL-MaxSonar-WR/WRC carsken in the diagram below.

Power -up Timing Diagram

Vcc

Bin 6.V + | Power applied
Gnd

8
) Vcc i Pulse Width i é
Pin 2-Address ! between 200uS § S
Announce/ Status et
Gnd and 25.4ms .S
Vee Pulled high unless grounded by external source -0
Pin 3-Temporary tNote: Checked for
Default Gnd external grounding here
Oms ~70ms ~90ms ~115ms  ~135ms

After the sensor is commanded to take a rangemnigaidsends an ultrasonic pulse, waits between s16m70ms to
detect a target, and determines the range Thesetisor will resume 12C communications. If the seisaddressed
while inthe middle of a range reading and the sensor hagehdetermined a target to report, the sensdrstap the
ranging process. If no range has been found themzoncation will be responded with a NACK (not ackuedge).

In environments that reflect acoustic noise welinpling faster than 10Hz could cause the senguckoup signals from
previous ultrasonic pulses and report false data.dossible, however, to take range readingssardficantly faster rate
in certain environments.

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

Background Information Regarding our Beam Patterns

Each 12CXL-MaxSonar-WR/WRC sensor has a calibragsain pattern. Each sensor is matcheo People Sensing:
provide the approximate detection pattern showthisydatasheet. This allows end users to sele For'users that
the part number that matches their given sensipicapion. Each part number has a consistent desire to detect
field of detection so additional units of the sguaet number will have similar beam patterns. Th people_, the
beam plots are provided to help identify an estauatetection zone for an application based on detect'lon area to
acoustic properties of a target versus the pldigsin patterns. the 1-inch :
Each beam pattern is a 2D representation of trectieh area of the sensor. The beam pattern is dlamettlar dowel, ”t
actually shaped like a 3D cone (having the samectien pattern both vertically and horizontally) ?heenggé :ﬁgﬁﬁgn S
Detection patterns for dowels are used to shovb#aen pattern of each sensor. Dowels are lon

cylindered targets of a given diameter. The dowsdside consistent target detection sensor will
- i . . . 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,rd, &) 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-WR line, the I2CXL-Max@r-WR lines offers slightly tighter beam pattecosipared
to the same model number (i.e. I2CXL-MaxSonar-WRsue XL-MaxSonar-WR1).
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Voltage vs Temperature

The graph below shows minimum operating voltagihefsensor verses temperature.

Minimum Operating Voltage vs Temperature
3.5
For operation to -40°C voltage
325 shall be 3.2V or higher
E 3
o]
=)
g
o 275
S
>
o
S 25
w
2.25
2
60 -40 20 0 20 40 60 80
Temperature (°C)
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MB7040: I2CXL-MaxSonar®-WR™

The I12CXL-MaxSonar-WR is the recommended weathsistant sensor. This sensor is ideal for envirorismith
multiple sensors where the 12C interface simplifié#sng and hook-up. It features a long, narrowrbgaattern with high
sensitivity.

MB 7040 T a0

I2CXL-MaxSonar®-WR™ Beam Pattern Sl
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 =R _750cm
typically falls between charts A and B. (~25 ft.)
= = Partial Detection i -
_600cm
= 50V B (~20 ft.)
@ 33v
450 cm
A (~15 ft.)
(4 _300 cm
(~10 ft.)
_ 150 cm
' (~5 ft.)
A |[E ~30cm
11 (~11t)
Beam Characteristics are Approximate
Beam Patterns drawn to a 1:95 scale for easy comparison to our other products.
MB7040 Features and MB7040 Applications and
Benefits Uses
. « People detection
» Low power consumption
» Security

« Narrow, controlled beam
Motion detection

- Easy to use interface

. Detects smaller objects Useable with battery power

Autonomous navigation

Can be powered by many different
types of power sources

Educational and hobby robotics
Collision avoidance
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I2CXL-MaxSonar ®- WR/WRC™ SerieS  mmm
MB704X 12CXL-MaxSonar-WRC Beam Pattern and Uses

The XL-MaxSonar-WR product line is available ineaftative housings that include an Ultra-Compaatféactor, WRC
form factor, 1” NPS pipe threading, 1” BSPP pipe#ding, and 30mm 1.5 pipe threading

D
- - _ 1050 cm
MB7040-UC, MB7040-30mm1.5 '
Sample results for measured beam pattern are shown on a 30-cm grid. The detection
pattern is shown for dowels of varying diameters that are placed in front of the sensor. _900cm
A 8.1-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 |- 750 cm
typically falls between charts A and B. (~25 ft.)
Cc
_ 600 cm
— 5.0V B (~20 ft.)
@ 33V
_450 cm
A (~15 ft.)
— 300 cm
. (~10 ft.)
[ ]
_150 cm
(~5ft.)
V _30cm
M1 (~11t)
Beam Characteristics are Approximate
Beam Pattern drawn to a 1:95 scale for easy comparison to our other products.
MB704X . Mounting is available for both MB704X Applica‘[ions and
Features and Benefits metric and imperial standards Uses
« Security

+ Low power consumption _ _
Motion detection

- Easy to use interface

« Can be powered by many different Useable with battery power

types of power sources
« Can detect people up to
approximately 6 feet

Autonomous navigation

Educational and hobby robotics
Collision avoidance

« Can be flush mounted in an
application
« Same resolution as the full horn
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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
I

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
T

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

*
U
ensedundera  //
ernational License. //
ion: 1.0 Il

I

Il
initial code build //

I
r Fleury Il
ftware.html Il

I
for use on Arduino //

I

I
this project! ~ //
Itrasonic Sensors  //

I
aries for Arduino  //
arel2CLibrary /I
U

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

MaXBOtIX ® Inc. MaxBotix Inc., products are engineered and assembled in the USA Web: www.maxbopt?ggolr:
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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 en address
l[Collects and reports an error hit where: 1 = ther e was an error or 0 = there was no error.
IINPUTS: byte bit8address = the address of the sen sor that we want to command a range reading
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)

T
Il Function: Change the sensor address //
T
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 = 1i2c_start(oldaddress) | errorlevel;
errorlevel = 1i2c_write(170) | errorlevel;
errorlevel = 1i2c_write(165) | errorlevel;
errorlevel = li2c_write(newaddress) | errorlevel;
i2c_stop();
return errorlevel;

U T
Il Code Example: Read the sensor at the default add
U T
void read_the_sensor_example(}
boolean error = 0; //Create a it 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

essy
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
/ISend 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 ®- WR/WRC™ SerieS  mmm

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 ®- WR/WRC™ SerieS  mmm

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.maxbopt?ggolnz
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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-chaabtse followed by a dash and a three-digit procode.
Please review the following table for more inforioaton the three-digit product code.

Note: Active part numbers listed on page 20.

M B 7 0 4 0| - |1 0 0

Base Housing Options Wire
|
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
MaXBOtIX ® Inc. MaxBotix Inc., products are engineered and assembled in the USA Web: www.maxbgtzijlgiolrg
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The following tables display all of the active aralid part numbers for these products.
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Active Part Numbers for MB7040
MB7040-100 |MB7040-101 |MB7040-110 |MB7040-111 |MB7040-120 |MB7040-121 |MB7040-130 |MB7040-131
MB7040-200 |MB7040-201 |MB7040-210 |MB7040-211 |MB7040-220 |MB7040-221 |MB7040-230 |MB7040-231
MB7040-300 |MB7040-320 |MB7040-400 |MB7040-420 |[MB7040-500 |MB7040-501 |MB7040-510 |MB7040-511
MB7040-520 |MB7040-521 |MB7040-530 |MB7040-531 |[MB7040-600 |MB7040-601 |MB7040-610 |MB7040-611
MB7040-620 |MB7040-621 |MB7040-630 |MB7040-631 |MB7040-700 |MB7040-701 |MB7040-710 |MB7040-711
MB7040-720 |MB7040-721 |MB7040-730 |MB7040-731

The legacy part numbers MB7047, MB7240 and MB724/naw contained within MB7040 which is the base fo
all housing options on this product. To select@pct with a legacy part number, select the desimeing option
on the product with the appropriate base. Pleagewehe following table for more information.

IF YOU BOUGHT NOW BUY

Legacy Part Number Base and Housing Agtive Part Num  ber
MB7047- Compact MB7040 in 3/4” NPS WRC Housing MB7040-2XX

MB7240- Ultra Compact MB7040 in Ultra Compact MB7040-3XX

MB7247- Ultra Compact Flush Mount | MB7040 in Ultra Compact Flush Mount MB7040-4XX

MB7047- 1" NPS MB7040 in 1" NPS Housing MB7040-5XX

MB7047- 1" BSPP MB7040 in 1" BSPP Housing MB7040-6XX

MB7047- 1" 30mm1.5 MB7040 in 1" 30mm1.5 Housing MB7040-7XX
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