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SCXL-MaxSonar ®- WRS" Series

Self-Cleaning, High Resolution, IP67 Weather Resist ant

Ultrasonic Snow Depth Sensor
MB7534, MB7544, MB7554, MB7564, MB7574, MB7584 °

‘e
M

The SCXL-MaxSonar-WRS sensor line is optimizegdéiracoustic’ targets such as snow and includefective
self-cleaning capability designed to reduce thedotf condensation in closed or high-moisture (diost, etc.)
environments providing high accuracy and high ragoh ultrasonic proximity detection and rangingaim, with an
IP67 weather resistant rating. This sensor linetde@s 1-mm resolution, target-size and operatingage
compensation for improved accuracy, superior regectof outside noise sources, internal speed ofndou
temperature compensation and optional external dgfm#esound temperature compensation. The SCXL M&So
WRS self-cleaning sensors have a maximum rangengtérs. This ultrasonic sensor ranges to objacis f50-cm
to maximum range. Objects closer than 50-cm are#yly reported as 50-cm. The interface output fatsnare
pulse width, analog voltage, and digital seriakitther RS232 or TTL. Factory calibration is standar

Precision Ultrasonic Range * Serial, 1-mm resolution * Operating voltage from
Sensing e Available in RS232 or TTL 2.7V to 5.5V*

* Self-cleaning algorithm runs during a5y to use Component Module * IP67 Rated

normal operation e Stable and reliable range readings andge Best operated at 5V for snow

* Range-finding at a fractlon of_the excellent noise rejection make the sensaipplications
cost of other precision rangefinders

- - o easy to use for most users e Current draw of ~34mA at 3.3V, and
) :T—eadmgt-i?-re?d'r.‘g tSta'té]I;‘llty of 1 Easy to use interface with distance ~68mA at 5V
mm & Lmeter 1S bl provided in a variety of outputs * Sensor should remain on and be

* Accg(rjgcy 'S tfac_torly-matched f 100 Target size compensation provides allowed to free run for self-clean

E:Ogéttlggxza ypical accuracy ot 140 greater consistency and accuracy feature to operate

. . e Sensor automatically handles acoustid L

o C_omper)se_ltlon provided for target noisel2 Applications & Uses

size variation and operating voltalgeSma|| and easy to mount « Weather station monitoring

range , e Calibrated sensor eliminates most sengaBnow level measurement
. Dl;a_tertmmes range to first detectapl o sensor variations (MB7554, MB7574)

objec

. - ¢ Bin level measurement
* Internal temperature compensatipizeneral Characteristics « Corn level measurement

[[S stand?rd & optional et>.<ternal * Low cost ultrasonic rangefinder « People detection
emperature compensation .
e Excellent clutter rejection ’ Detecthn out to 5-meters Notes:
¢ Resolution of 1-mm Users are encouraged to evaluate the sensor

¢ Additional chemical resistance

X erformance in their application
availablé

Distance sensor from 50-cm to 5-mete y design

Excellent Mean Time Between Failurel® F-Option provides additional protection from
Range Outputs (MTBF) hazardous chemical environments
“‘Please reference page 3 for minimum operating

* Pulse width, 1uS/mm resolution |« Operating temperature range from -40R@tage verses temperature information
. Analog Voltage, 5-mm resolution| to +65°C 4 Please reference page 16 for part number key.

Close Range Operation

Applications requiring 100% reading-to-readingability should not use MaxSonar sensors at a distatoser than
50cm. Although most users find MaxSonar sensovgotdx reliably from O to 50cm for detecting objetismany
applications, MaxBotiX Inc. does not guarantee operational reliabilitydojects closer than the minimum reported
distance. Because of ultrasonic physics, thesesease unable to achieve 100% reliability at cldiséances.

Warning: Personal Safety Applications

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

Pin 1- Temperature Sensor Connectiont.eave this pin unconnected if an external tempeeagansor is not used. For
best accuracy, this pin is optionally connectetheoHR-MaxTemp temperature sensor. Some additiof@mation for
the temperature sensor can be found on page & afattasheet.

Pin 2- Pulse Width Output: This pin outputs a pulse width representation efdlstance with a scale factor of 1uS per
mm. The pulse width output is sent with a valuehimit.5% of the serial output.

Pin 3- Analog Voltage Output: This pin outputs a single ended analog voltagesso@presentation of the distance.
This output is referenced to the sensor groundvamed After the ~50mS power up initialization, theltage on this pin
is set to a low voltage. Once the sensor has aiagbh range reading the voltage on this pin isosthie voltage corre-
sponding to the latest measured distance.

The SCXL-MaxSonar-WRS self-cleaning sensors usale $actor of (Vcc/5120) per 1-mm. The distanceutput with
a 5-mm resolution. The analog voltage output igcalfy within £5-mm of the serial output.

Using a 10-bit analog to digital converter with ®EXL-MaxSonar-WRS self-cleaning sensors, one ead the analog
voltage counts (i.e. 0 to 1023) directly and jusitiply the number of counts in the value by 5 telg¢ the range in mm.
For example, a converted value of 60 correspon@9@mm (where 60 x 5 = 300), and 1000 counts spoeds to
5,000-mm (where 1000 x 5 = 5,000-mm).

Pin 4- Ranging Start/Stop:This pin is internally pulled high. If this pin isft unconnected or held high, the sensor will
continually measure and output the range dateeltf low, the SCXL-MaxSonar-WRS self-cleaning seasuitl stop
ranging. Bring high for 20uS or longer to commarrdrage reading.

Pin 5-Serial Output: The MB7534, MB7554, and MB7564 sensors have an R82a8 format (with OV to Vcc levels)
and the MB7544, MB7574, and MB7584 sensors havElaoltputs. The output is an ASCII capital “R”]ltaved by
four ASCII character digits representing the raimgmillimeters, followed by a carriage return (A$TB). The maxi-
mum range reported is 4999 mm. A range value 005®rresponds to no target being detected inighe df view.

The serial data format is 9600 baud, 8 data bitgarity, with one stop bit (9600-8-N-1).
Because the data is presented in a binary datafpthe serial output is most accurate.

V+ Pin 6 - Positive Power, Vcc: The sensor operates on vatégen 2.7V - 5.5V DC. The SCXL-MaxSonar-WRS self
-cleaning sensors have a current draw of ~34mA3t and ~68mA at 5V. For best operation, the sereguires that

the DC power be free from electrical noise. (Fataliations with known dirty electrical power, a0l capacitor placed
at the sensor pins between V+ and GND will typicabrrect the electrical noise.) Please referemacg (8 for minimum
operating voltage verses temperature information.

GND Pin 7 —=Sensor ground pin: DC return, and circuit commaugd.
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About Ultrasonic Sensors

The SCXL-MaxSonar-WRS self-cleaning ultrasonic sessire in-air, non-contact object detection amgjiray sensors
that detect objects within an area. These sensensca affected by the color or other visual chemastics of the detected
object. Ultrasonic sensors use high frequency staidétect and localize objects in a variety ofiemments. Ultrasonic
sensors measure the time of flight for sound thatbbeen transmitted to and reflected back fromyeatnjects. Based
upon the time of flight, the sensor outputs a eargading.

SCXL-MaxSonar-WRS

The SCXL-MaxSonar-WRS self-cleaning sensor is adost, rugged ultrasonic snow depth sensor thattisnized for
reliable snow depth measurement. Internally, ipldtsensor readings are analyzed using algoritiptisized for snow
measurement, ensuring accurate snow depth measusenighe sensor accurately applies temperatur@eonsation to
every reading, using either the integrated tempezagensor or the optional external temperaturscsgiR-MaxTemp).

SCXL-MaxSonar-WRS Mechanical Dimensions

Values Are Nominal

e e A | 172" dia. | 43.8 mm dia.
__j D |e F [B] 200 50.7 mm '

el . C| 058 14.4 mm
Ve i D[ 031 7.9 mm }——
ni £ E| 023 5.8 mm Ouside D\ Housing
i : A [Fl o TBIMM | e ‘ 3.
G\\:D \\‘ \ G | 3/4"-14 national Fipe Thread Straight i b ._.'

: H | 1.032"dia. | 26.2 mm dia. :L

el | [ ar 34.8 mm _—
= Weight, 1.76 oz., 50 grams

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
225 shall be 2.5V or higher
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Self-Cleaning Description

The SCXL-MaxSonar-WR sensors feature a self-cleapiotocol which gently heats the face of the tdaieer, and
atomizes any moisture/condensation on the sensarisducer face. This feature allows the sensbetased in a wide
variety of applications that may experience condgos issues. Self-cleaning is heeded for mani syplications due
to detection performance limitations resulting froamdensation, including only reporting the minimanmmaximum
reported distance.

Condensation is frequently an issue in tanks bectiessensor is typically mounted at the top ottéimé, above a
warmer liquid. On clear nights or cold nightsstbauses the sensor hardware to be colder thamritsunding
environment, causing condensation to build up erstirface of the exposed sensor hardware. Thialsaroccur in
some buildings, depending on climate control.

The reason that condensation is problematic toosenis fairly straightforward. Sensors determirstatice to targets,
even if that target is on the surface of the traned Targets (condensation, solid particles) ettthe surface of the
transducer impede sensor operation. These tg@etbe surface of the transducer) will either btedted or cause a
reduction in the sensitivity of the sensor. Thiéseaning operation is designed to prevent biypldnd remove buildup
of moisture from the surface of the transducen gfoper self-cleaning, the sensor must remairand,continue normal
ranging operation.

The self-cleaning feature is only designed for tuwes not removal of dust or other solid particl®sultiple sensor
operation is not possible without running in trigggt mode.

Single-sensor operation

The self-cleaning protocol runs with the RX pirsét to ‘High'. It does not run with the RX pin istdo ‘Low’. We
recommend running this protocol when condensasi@xpected. This will occur at different times degiag on your
specific application environment. Sensor wiringdmgle sensor operation is shown on page 9 sfdhiasheet.

Multiple-sensor operation
Running more than one sensor in a given environisently possible by running in triggered operatiode.

Below are several different strategies for settipgnultiple sensors in triggered mode (arrangeatder for use in
lower-moisture to higher-moisture environments).

1.) (Note: this low-power strategy maximizes sers@ilability while allowing self-cleaning cycle tun — for
lower-moisture environments, or where maximum dateeded):
a. Run each sensor for seven (7) seconds in segjLiake a range reading from each sensor seqlientia

2.) (Note: This strategy is designed for high-maistenvironments, saves battery when condensatiootiexpected. For
example, during the portion of the night when #gmperature is dropping):

a. Run all sensors continually when condensas@xpected.

b. Only run a sensor when range information islede At this time, shut down (by holding the RX piOW) all
the other sensors and cycle the desired senseeten (7) seconds.

c. Timing of sensor cycles should be based orr atsi (i.e. time of day/year, temperature, etc.)

3.) (Note: This strategy maximizes self-cleaningleg over time - for high-moisture environments):

a. Run all sensors continually while ignoring ramgitput (keeps sensors condensation-free butnge r@adings
during this time — maximizes self-cleaning cyclesraime)

b. When a reading is desired, shut down the sepsmger each individual sensor one at a timesémen (7)
seconds and take a range reading for each sensor

c. Go back to step 1 (keep all sensors running).

MaxBotix recommends choosing an SCXL-MaxSonar-W&dpct for applications that are in high-moisture
environments, or which are vulnerable to occasionatiensation. These sensors are IP67 rated,teo evace will not
damage the sensor. However, water or ice on démsducer surface will impede the sensitivity ofgbasor, as outlined
above.

iSweek www.isweek.com
Add: 16/F, Bldg. #3, Zhongke Mansion, No.1 Hi-Tech 5. Rd, Hi-Tech Park South, Shenzhen, Guangdong, 518067 P.R.China

Tel: + 86-755-83289036 Fax: + B6-755-83289052 E-mail: sales@isweek.com



ISweek .com

Sensor Mounting

It is recommended that several factors be takenaotount when using the SCXL-MaxSonar-WRS seblsuleg
ultrasonic snow depth sensors.

Due to the high gain of the sensor, the first rem@mdation is to mount the sensor far enough aveay &ny supporting
masts or towers. For a mast that is 5 meters(oighigher) the sensor should be mounted at |€kGtrh away from the
mast. For a mast that is 2.5 meters high (or lotyer)sensor should be at least 75cm away from #gt. (T his
corresponds to a mounting clearance angleXf.3 degrees)

For users desiring the highest accuracy, it ismenended to use a properly mounted external temyperaénsor.

MaxBotix Inc., is developing several componentagsist in high accuracy readings and protectidhef
SCXL-MaxSonar-WRS self-cleaning sensor and HR-Mawp sensor.

The first component is a shroud that is assembled the top of the SCXL-MaxSonar-WRS self-clearsegsor housing,
figure 1. This shroud is a UV shield for the sensbhe shroud is also acts to protect the semean hail, heavy snow,
and snow build up.

The second component is a louver design housipgotect the temperature sensor from direct andctidle UV rays,
figure 2. This housing has been created to mairstaieal time accurate temperature. This compdaeseparate from
the shroud that covers the SCXL-MaxSonar-WRS delfing sensor.

The third component is a fan housing which holtlsezian AC or DC cooling fan under the temperaharasing, see
figure 3. This has been created for maximum aarflo the temperature sensor housing. The fan hgu=lps to ensure
the temperature sensor is the same temperatune asrrounding environment.

All the components listed above are designed testasalard hardware for mounting to new or existiegther stations
or other mounting components.

Figure 4 shows the recommended mounting for thelSM&xSonar-WRS self-cleaning snow depth sensor tii¢h
HR-MaxTemp temperature sensor.

Mounting information for the snow sensor can benfbin the application note here: ww.maxbotix.coizis/070.htm

joncaptud FICpEs
. B
;ﬂ:__]” L' 1|Hn
l._“_ _."".
Figure 1 Figure 2 Figure 3 Figure 4
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Model Selection Serial Filter High Recom- 5 Meter
. . . . . Part Number | Interface R.eset Perfom:]ance me.nde.‘d Range
Different applications require different sensors. Window | HRFilter® | Application
MaxBotix Inc., has made a variety of snow sensors B RS232 | 2% YeS | \water/Outdoors |5
available in order to best fit the broad range of MB7544 Tk 2% Yes Yes
potential applications. Users are encouraged to MB7554 | RS232 | Never ves  |OutdoorsiSnow | Yes
consider our other SCXL-MaxSonar-WR self-cleaning—worot | RS232 | NA ves Any Yes
. . MB7574 TTL Never Yes Outdoors/Snow Yes
products for applications beyond snow. TR — A Vos Ay Vos
For this product series the MB7564 and -
MB7584 constitute the base model. The e A

MB7564 and MB7584 differ only in the 1000

serial output provided. The MB7564 has
0-Vcc RS232 serial data (inverted data
that can be fed directly into a computer
equipped with a DB9 port), and the
MB7584 has TTL serial data.

The MB7554 and MB7574 have an
additional filter on the data output for use %% 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
in outdoor applications with stationary or
slow moving targets. This filter has been
shown to improve sensor accuracy and
usability in snow depth monitoring
applications and will allow the user to get| moves>2%.

consistent data even if the user only uses| Bottom (blue): MB7554 responding to a target moved from 1 meter to 1.1 metersina linear
one reading to measure distance. In fashion.

order for this filter to run the sensor must
be operated in free-run mode.

The MB7534 and MB7544 have an additional filteriamto the MB7554 and MB7574 except that the filtgll reset to
targets that are considered valid outside of a B¥ankce to target window. This makes the sensddeal balance for
accurately monitoring slow or stationary targetst thccasionally move rapidly.

1070

1050

1030

1010

Distance Reported (mm)

Time (s)
Top (red): MB7564 reporting a target moved from 1 meter to 1.1 meters in a linear fashion.
Middle (green): MB7534 responding to the same target, notice the steps when the target

Auto Calibration

Each time a SCXL-MaxSonar-WRS self-cleaning sessdes takes a range reading, it calibrates it§bH.sensor then
uses this data to range objects. If the temperaturaidity, or applied voltage changes during sepgeration, the
sensor will continue to function normally over tla¢ed temperature range while applying compensébiochanges
caused by temperature and voltage.

Target Size Compensation

Most low cost ultrasonic rangefinders will repdré range to smaller size targets as farther trmadtual distance. In
addition, they may also report the range to lasigs targets as closer than the actual distance.

The SCXL-MaxSonar-WRS self-cleaning sensor line pensates for target size differences. This meatshovided

an object is large enough to be detected, the s&nboeport the same distance, typically withi#olregardless of target
size. Smaller targets can have additional detectamse that may limit this feature. In additiormgets with small or
rounded surfaces may have an apparent distancis $igghtly farther, where the distance reporteay/ihe a composite of
the sensed object(s). Compensation for targetsiagplied to all range outputs: pulse width, agaloltage, and serial
format output by the sensor.

Sensor operation from 30-cm to 50-cm

Because of acoustic effects in the near field, abjbetween 30-cm and 50-cm may experience acqlsiige
cancellation of the returning wave, resulting iadauracies of up to 5-mm. These effects becomeplesslent as the
target distance increases, and have not been elolspast 50-cm. For this reason, users that retherbighest accuracy
are encouraged to mount the SCXL-MaxSonar-WRScde#ning sensor farther than 50-cm away from abjec
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MB7534, MB7544 Filter — 2% distance to target filte r

The MB7534 and MB7544 have a 2% distance to targr "

filter designed to provide more accurate informaiio 2040
real-world environments. This filter improves sans
accuracy and stability by reducing the influencevirfd,
acoustic noise, thermal pockets, and other effacthe
sensor output. (This is in addition to the HRefilbhg
already available on the MB7564 and MB7584)

This filter can be reset at any time by bringing pi(RX)
of the sensor low.

Distance Reported by Sensor
8
8

o - [ w S (] o - =4
s &5 & & &5 o =& B

Time (s)

This filter is active whenever the RX pin is brotgigh,
all readings within a 2% distance to target windare, The MB7534 range output when responding to a 4cm change.
collected and added to the output sent to theusieg a

recent biased exponential weighted average.

Confirmed readings outside of the 2% distancergetavindow will cause the filter to reset. Thikas the sensor to
continue functioning in a reasonable manner whigle ficcuracy measurements are required for mdseatensor
operation and quick sensor response is requirethat points of operation.

For example, below is an example sample sensorsgataf a filling grain bin. The MB7534 has little no noise when
the grain is at rest and functions similar to thB2854 in this environment. However, as the bils fiit a constant rate
the distance slowly chases until such a pointithetceeds the 2% threshold, at this point the@etistance “resets.”
This process continues until the grain has finidiitig and the sensor settles on the new value.

MB7554, MB7574 Filter

The MB7554 and MB7574 have a filter that improvessor accuracy and stability by reducing the infageof wind,
acoustic noise, thermal pockets, and other effatthie sensor output. (This is in addition to the filkering already
available on the MB7564 and MB7584)

This filter can be reset at any time by bringing pi(RX) of the sensor low.
This filter will initialize 40 readings after sergmower is applied, or after the RX pin is brouglgh and held high.

This filter is a recent biased exponential weighdedrage filter that is also rate limited to chaageaximum of 1 mm
per reading. This filter is designed to monit@bde, or slow moving objects, if a filter updateegjuired this can be
accomplished with the RX pin.

2000 2040
g 1900 & 20
c 1800 2
8 1700 ¢ 2080
Z 400 2 20
E 1600 E 2020
g 1400 2 018
2 1300 X
S 1200 o 2010
5 1100 2 2008
E 1000, N @ = s s NN NN W W W B ,g 2000,

s °° ° 32 85 3 888 ¢ 8 8 8 32 8 3 ° 3888883883 3885 & 8
Time (s) Time (s)

MB7554 responding to a 1 meter change. This shows the MB7554 responding to a 4 centimeter change. This shows the
7-mm rate limit along with the exponential filter. 7-mm rate limit along with the exponential filter.
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Sensor Performance Information

Accuracy Information

Best accuracy during snow measurements is achiglied the air temperature is accurately measuredayidetween
the sensor and the ground. To this end MaxBotix Imas tested our snow sensor solution usingiteenial temperature
sensor, external temperature sensor and the ektemgerature sensor mounted in special Louvreihgusith a fan.

Three million readings in each test configuraticerevthen recorded over five days at our outsiddamility with typical
temperature swings of 15C per day and the MB75bBding to a stable target. All of the readings ¥athin the 1%
tolerance in our test setup. The external temperatensor, mounted with the special shield andpiavided better

performance.
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Below is a histogram, by quantity, of each readibgerved.
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Supply Voltage Compensation

During power up, the SCXL-MaxSonar-WRS self-clegnsensors will calibrate itself for changes in dyppltage.
Additionally, the sensor will compensate if the gligd voltage gradually changes.

If the average voltage applied to the sensor clafagter than 0.5V per second, it is best to renamekreapply power to
the sensor.

For best operation, the sensor requires noisepmeer . If the sensor is used with noise on theseg power or ground,
the readings may be affected. Typically adding @uEcapacitor at the sensor between the V+ and @GN®will correct
most power related electrical noise issues.

Sensor minimum distance

The SCXL-MaxSonar-WRS self-cleaning sensors havinamum reported distance of 50-cm (19.7 inches)weler,
the SCXL-MaxSonar-WRS will report targets up to seasor face. For the SCXL-MaxSonar-WRS self-alean
sensors, targets closer than 500-mm will typicedlyge as 500-mm.

Range “0” location

The SCXL-MaxSonar-WRS self-cleaning sensors refibgsange to distant targets from where the thingaahd nut
meet on the sensor housing as shown in the dialgedomw.

1l

Range Zero I
0.0 mm Target

The range is measured from were the housing meets the threading.

In general, the SCXL-MaxSonar-WRS self-cleaningsses will report the range to the leading edgehefdlosest
detectable object. Target detection has been desiz in the sensor beam patterns.

SCXL-MaxSonar-WRS Temperature Compensation

On Board — Internal Temperature Compensation

(Not recommended during sensor operation)

The speed of sound in air increases by about Otéreper second, per degree centigrade. Becaubis oéach
SCXL-MaxSonar-WRS self-cleaning sensor is equippigd an internal temperature sensor which allovessénsor to
apply compensation for speed of sound changes.

The actual air temperature of the path betweesehsor and the target may not match the tempenaiessured at the
sensor itself. Sensors can be mounted in vertpgaications, or applications where the environmentperature gradient
is severe. These users may experience a temperatasurement error which will affect the sensoukecy. For
example, buildings with a height of 3-meters cawehftoor to ceiling temperature variations of 5°Cnuore.

Because of these temperature effects, users dgsigrhighest accuracy output are encouraged ta pseperly mounted
external temperature sensor or to manually acdouiis measurement error.

Operating the sensor using the internal temperatmeor will result in range readings being inaeddsy approximately
1% . This is because the self-cleaning functioesdesult in a slight temperature increase atréimsducer surface.

HR-MaxTemp, an External Temperature Sensor
(Required for accurate readings)

Although the SCXL-MaxSonar-WRS self-cleaniing an internal temperature sensor; for best accuracy, users are
encouraged to use the optional external temperatmsor. On power-up, the SCXL-MaxSonar-WRS seliting
sensors will automatically detect an attached HR¢Mgnp temperature sensor and begin to apply termypera
compensation using the external temperature sensor.

The external temperature sensor allows for the emsirate temperature compensation, by allowingégature
readings to be taken that better reflect the coitgtamperature of the acoustic ranging path. st kesults, users are
encouraged to connect the temperature sensor midetaeen the SCXL-MaxSonar-WR and the expecte@targ
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Sensor Timing Diagrams
Power Up Timing

Power Up Timing

Veo Clean, stable power provided to Vecc
Pin 6 (VCC)
0_J (All signals are referenced to Vce and 0V.)
Pin 5 Not gl
mesan,, _|omen| | wneis i D
Pin5 Not Bgﬁ: data
. put
e i
Pin 4 Not Rinternally set high
(Ranging Driven Jo: user controlled
Start/Stop) _—
Pin 2 | ;
(Pulse Width
Output) =
Pin 3
{Analog Voltage / Analog Voltage is set as available
output) i
Time OmS$ ~50mS ~160mS A B C D E F G
~65mS
Pulse Serial Serial Pulse Serial Self Clean | End of
Width Data sent | Data end Width Data sent Cycle Power
Product sent sent start up
A ®) ©) (©) E) (F) G)
MB7534, MB7544, MB7554 ~2.004
' ' ~295mS ~300mS ~301mS ~436mS ~441mS ~442mS
MB7564, MB7374, MB7584 seconds

Sensor Free-Run Timing

When operating in free run mode, the SCXL-MaxSON&S self-cleaning sensors are designed to be nsedariety of
outdoor, industrial, or indoor environments. Magpastic noise sources will have little to no effentthe reported range
of the SCXL-MaxSonar-WRS sensors. Most range regdime accurately reported. If the range readirgaféected, the
effect is typically less than 5-mm. This allows ngs® employ real-time ultrasonic distance sensiitigout the need for
additional supporting circuitry or complicated useftware.

The SCXL-MaxSonar-WRS self-cleaning sensors usatamal filter to process range data. This filtaproves the
sensor’s performance for accuracy, noise rejectiod,reading to reading stability. The filteringle free-run operation
also permits additional acoustic and electricatedolerance.

On the SCXL-MaxSonar-WRS sensors, when pin 4 ishigh, the sensor will continue to range, the aatigput includes
a filter for increased accuracy in environmentdwaitoustic noise. The SCXL-MaxSonar-WRS self-clegusiensors will
output the range based on recent range informafitwe. filter does not affect the speed at whicla daimade available to
the user but instead allows for more consistergganformation to be presented.
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Sensor Timing Diagrams Cont.
Real-time Triggered Operation

Vee
Pin 6 (VEC

0

Initially set low

Clean, stable power provided to Vcc

(All signals are referenced to Vcc and 0V.)

Power Supply must be free of noise for
best results

Pin 4 Drive high for >20uS (>0.02mS) up to 1mS To maintain real time range data, Pin 4
{Ranging less than refresh interval must be set low before serial data send
StartiStop) is complete

Pin 3 The analog voltage output maintains

(Analog Voltage
Output)

I

the voltage corresponding to the latest
range measurement

Pin 2 ) [| Range information is output with a high
(Pulse Width pulse width see note 5
Output)
—

Pin5 Data st nt|
RS232 Serial In RS232
MB7560 Series Low idle state for RS232

= High idle state for TTL
Pin 5 Data scnt| <
TTL Serial In TTw
MB7380 Series X

Power up timing has

Time OmS A B cD already occurred
. Pulse Serial RX Pin Begin Self End of End of

Maximum | \vidih sent | Data sent . Cleaning Self range

Product Refresh Cycle Cleaning cycle

1
Rate D) Cycle ©®)
(A) (B) (©)

MB7534, MB7544, MB7554 ~1.710 ~1.711
MB7564, MB7374, MB7584 0.582Hz | ~135mS | ~140mS | ~147mS 148mS 1 ceconds | seconds

Triggered—Real-time Operation Timing

Real-time or triggered operation allows users ke tadvantage of a few functions unavailable dufieg run mode.
When operating in triggered mode, an unfiltered imaxn refresh rate can be achieved. This triggepeatation allows
users to range targets moving away from or clasénd sensor faster than 240mm per reading.

Users can enter and remain in the real-time ogérgd operation by making sure that before theeact range cycle, the
voltage level on Pin 4 is set low. After the sersas completed the last reading, then Pin 4 isdgholiigh. When Pin 4 is
brought high, a brand new range cycle starts am@&@OXL-MaxSonar-WRS self-cleaning sensors will atithe most
recent range data without filtering.

Readings during triggered operation are less atetian the filtered operation by approximatelymBt. Because the
range readings are not filtered, noise toleranoebeagreatly reduced. Care should be taken to madethat only one
sensor is sampling range at a time.

Pulse Width data sent (Colum A) -Column A shows the approximate time that the sesisots to output the pulse
width data. The Pulse Width output time can bshast as 3085 (minimum reported distance). For 5 meter sensbes,
pulse width can take as long as 56®(maximum reported distance) to be sent. For l@nsensors the Pulse Width
can take as long as 9989(maximum reported distance) to be sent.

Serial data sent (Colum B) -Column B shows the approximate time during eacgeaycle when the serial data is
output for the sensor. Range data takes ~8mS tegdoeted from the serial data output.

RX Pin set low (Column C) -When operating the SCXL-MaxSonar-WRS self-cleai@gsors in Triggered Operation,
Pin 4 is must be brought high for a time frame gretnan 20S (0.02mS) and less than the time in Column C irctieat
above. If Pin 4 remains high for a period of tigreater than the value in Column C, the sensorswilich into free-run
filter operation.

End of Range Cycle (Colum D) Column D shows the approximate time each rangeedgéles to complete for each
sensor.

iSweek www.isweek.com
Add: 16/F, Bldg. #3, Zhongke Mansion, No.1 Hi-Tech 5. Rd, Hi-Tech Park South, Shenzhen, Guangdong, 518067 P.R.China

Tel: + 86-755-83289036 Fax: + B6-755-83289052 E-mail: sales@isweek.com



SCXL-MaxSonar-WRS Sensor Operating Modes
Free-Run Operation

ISweek .com

When operating in free run mode, the SCXL-MaxSON&S self-cleaning sensors are designed to be nsedariety of
outdoor, industrial, or indoor situations. Many astic noise sources will have little to no effenttbe reported range of
the SCXL-MaxSonar-WRS self-cleaning sensors. Masge readings are accurately reported. If the reeggings are

affected, the effect is typically less than 5-mrhisTallows users to employ real-time ultrasonid¢atise sensing without

the need for additional supporting circuitry or goizated user software.

Independent Sensor Operation

The SCXL-MaxSonar-WRS self-cleaning sensors hage#pability to operate independently when the desires.
When using the SCXL-MaxSonar-WRS sensors in siagiadependent sensor operation, it is easiedtdw #éhe sensor
to free-run. Free-run is the default mode of opendfor all of the MaxBotix Inc., sensors. The SCKlaxSonar-WRS
self-cleaning sensors have three separate outpattspdate the range data simultaneously: Analdtaye, Pulse Width,
and Serial Data. Below are diagrams on how to ccirthe sensor for each of the three outputs f@isiar independent

sensor operation.

Analog Output Sensor Operation Pulse Width Output Sensor Operation

Serial Output Sensor Operation

Wire AN pin to use the AN output

Wire PW pin to PW input | Wire serial pin to RS232 or

TTL serial input

I

Supply Voltage of 2.7 to 5.5 volts

I

Supply Voltage of 2.7 to 5.5 volts

I

Supply Voltage of 2.7 to 5.5 volts

W

| -

Ground or Circuit Common

Ground or Circuit Common

A

Ground or Circuit Common

SCXL-MaxSonar-WRS Beam Patterns
Background Information Regarding our Beam Patterns

Each SCXL-MaxSonar-WRS self-cleaning sensor hadibrated beam pattern. Each sensor is
matched to provide the approximate detection paghown in this datasheet. This allows end ug
to select the part number that matches their ghegrsing application. Each part number has a
consistent field of detection so additional unitshe same part number will have similar beam
patterns. The beam plots are provided to help iiyesnt estimated detection zone for an applicat
based on the acoustic properties of a target vénsuslotted beam patterns.

Each beam pattern is a 2D representation of thectien area of the sensor. The beam pattern ig
actually shaped like a 3D cone (having the samtenmaboth vertically and horizontally). Beam

patterns for dowels are used to show the beanmrpatteeach sensor. Dowels are long cylindrica
targets of a given diameter. The dowels providesisbent target detection characteristics for armg
size target which allows easy comparison of one $tear sensor to another MaxSonar sensor.

For each part number, the four patterns (A, B,id, &) represent the detection zone for a given

%@ople Sensing:
or users that
desire to detect

ople, the
@Etection area to
the 1-inch
diameter dowel, ir
general, represen
the area that the
\&&nsor will
reliably detect
people.

(s

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 amgngdistance to
calculate the beam angle for that target at theipéistance. Generally, smaller targets are ctettover a narrower
beam angle and a shorter distance. Larger targetietected over a wider beam angle and a long&rtie.
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MB7534-MB7544 SCXL-MaxSonar ®-WRS" Beam Pattern and Uses

The SCXL-MaxSonar-WRS self-cleaning sensor is adost, rugged ultrasonic snow depth sensor thattisnized for
reliable snow depth measurement. Sensor readieggpéimized for snow measurement, ensuring acewsraw depth
measurement. This is the recommended self-cleagingor for water level measurement.

MB/7534-MB 7544 o8

SCXL-MaxSonar®-WRS/WRST™ Beam Pattern e Ty
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
= = Partial Detection typically falls between charts A and B. (~25 ft.)
C
= 50V
_600cm
@ 33V B (~20 ft.)
T 2-7 V ) & — 500 cm
A _ 450 cm
A : (~15 ft.)
| - i
1 300 cm
' (~10 ft.)
] _150 cm
(~5ft)
—30cm
1 (~11t)

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

MB7534-MB7544 MB7534-MB7544

Features and Benefits Applications and Uses

¢ Factory calibrated beam width e Snow depth measurement

e All range outputs are active e Weather station monitoring
simultaneously e Soft target detection

¢ High acoustic sensitivity e Water

e Outdoors applications
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MB7554-MB7574 SCXL-MaxSonar ®-WRS" Beam Pattern and Uses

The SCXL-MaxSonar-WRS self-cleaning sensor is adost, rugged ultrasonic snow depth sensor thattisnized for
reliable snow depth measurement. Sensor readieggpéimized for snow measurement, ensuring acewsraw depth
measurement. This is the recommended self-cleagingor for snow-depth measurement applications.

MB7554-MB7574 o8

SCXL-MaxSonar®-WRS/WRST™ Beam Pattern e Ty
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
= = Partial Detection typically falls between charts A and B. (~25 ft.)
C
= 50V
_600cm
@ 33V B (~20 ft.)
T 2-7 V ) & — 500 cm
A _ 450 cm
A : (~15 ft.)
| - i
1 300 cm
' (~10 ft.)
] _150 cm
(~5ft)
—30cm
1 (~11t)

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

MB7554-MB7574 MB7554-MB7574

Features and Benefits Applications and Uses

¢ Factory calibrated beam width e Snow depth measurement

e All range outputs are active e Weather station monitoring
simultaneously e Soft target detection

¢ High acoustic sensitivity
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MB7564-MB7584 SCXL-MaxSonar ®-WRS" Beam Pattern and Uses

The SCXL-MaxSonar-WRS self-cleaning sensor is adost, rugged ultrasonic snow depth sensor thattisnized for
reliable snow depth measurement. Sensor readieggpéimized to ensure accurate snow depth measuaterihis is the
base model of the SCXL-MaxSonar-WRS self-cleanamger series.

MB7564-MB7584 o8

SCXL-MaxSonar®-WRS/WRST™ Beam Pattern e Ty
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
= = Partial Detection typically falls between charts A and B. (~25 ft.)
C
= 50V
_600cm
@ 33V B (~20 ft.)
T 2-7 V ) & — 500 cm
A _ 450 cm
A : (~15 ft.)
| - i
1 300 cm
' (~10 ft.)
] _150 cm
(~5ft)
—30cm
1 (~11t)

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

MB7564-MB7584 MB7564-MB7584

Features and Benefits Applications and Uses

¢ Factory calibrated beam width e Snow depth measurement

e All range outputs are active e Weather station monitoring
simultaneously e Soft target detection

¢ High acoustic sensitivity
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Part Numbers

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

Note: Active part numbers listed on page 17.

M B 7 5 X 4

- 1

Housing

ISweek .com

0

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
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The following tables display all of the active aradid part numbers for these products.

ISweek .com

Active Part Numbers for MB7534

MB7534-100 |MB7534-101 [MB7534-110 |[MB7534-111 |MB7534-120 |[MB7534-121 |MB7534-130 |MB7534-131
MB7534-800 | MB7534-801 |[MB7534-810 |[MB7534-811 |MB7534-820 |[MB7534-821 |MB7534-830 |MB7534-831
Active Part Numbers for MB7544
MB7544-100 | MB7544-101 |[MB7544-110 |[MB7544-111 |MB7544-120 |MB7544-121 |MB7544-130 |MB7544-131
MB7544-800 | MB7544-801 |MB7544-810 |[MB7544-811 |MB7544-820 |MB7544-821 |MB7544-830 |MB7544-831
Active Part Numbers for MB7554
MB7554-100 | MB7554-101 |MB7554-110 |[MB7554-111 |MB7554-120 |MB7554-121 |MB7554-130 |MB7554-131
MB7554-800 | MB7554-801 |MB7554-810 |[MB7554-811 |MB7554-820 |MB7554-821 |MB7554-830 |MB7554-831
Active Part Numbers for MB7564
MB7564-100 | MB7564-101 |MB7564-110 |[MB7564-111 |MB7564-120 |MB7564-121 |MB7564-130 |MB7564-131
MB7564-800 | MB7564-801 |MB7564-810 |[MB7564-811 |MB7564-820 |MB7564-821 |MB7564-830 |MB7564-831
Active Part Numbers for MB7574
MB7574-100 |MB7574-101 |MB7574-110 |[MB7574-111 |MB7574-120 |MB7574-121 |MB7574-130 |MB7574-131
MB7574-800 | MB7574-801 |MB7574-810 |[MB7574-811 |MB7574-820 |MB7574-821 |MB7574-830 |MB7574-831
Active Part Numbers for MB7584
MB7584-100 | MB7584-101 |MB7584-110 |[MB7584-111 |MB7584-120 |MB7584-121 |MB7584-130 |MB7584-131
MB7584-800 | MB7584-801 |MB7584-810 |[MB7584-811 |MB7584-820 |MB7584-821 |MB7584-830 |MB7584-831
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