
HCM508B----High Accuracy 3D Digital Compass

SPECIFICATIONS
Item No.：HCM508B

Description：High Accuracy 3D Digital Compass

ProductionProductionProductionProduction implementationimplementationimplementationimplementation standardstandardstandardstandard referencereferencereferencereference
● Enterprise quality system standards: ISO9001: 2008 standard (certification number: 128101)

● Tilt sensor production standards: GB / T 191 SJ 20873-2003 inclinometer general specification of Level

● The Academy of metrology and quality inspection Calibrated in accordance to: JJF1119-2004 Electronic Level

calibration Specification

● Gyro accelerometer test standard: QJ 2318-92 Gyro accelerometer test methods

● Software development reference standard: GJB 2786A-2009 military software development General

requirements

● Product environmental testing standards: GJB150

● Electromagnetic anti-interference test standards: GB / T 17626

● Version：Ver.10

● Date:2014.7.2
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GeneralGeneralGeneralGeneral DescriptionDescriptionDescriptionDescription
HCM508B is a high accuracy 3D compass single board sealed in aluminum enclosure with IP67

water-proof grade, more suitable for drilling measurement. it uses advanced hard iron and soft iron

calibration algorithm, it can still provide the high precision heading information in the roll angle 360 ° to

any tools surface .it has the characteristics of small and low power consumption, and more suited to

today's miniaturization sensitive measurement system.

HCM500B integrated patented three -axis fluxgate technology, real-time solver heading data through

CPU , and use a three-axis accelerometer to proceed with heading compensation for a wide range tilt

angle, belongs to the high-performance, high stability military grade products , HCM500B with small size,

low power consumption, widely used in the antenna securely, vehicle and system integration etc. many

fields .

Features:Features:Features:Features:
●Heading accuracy: 0.3°～0.5° ●Roll angle measuring range :±180°

●Tilt angle resolution: 0.1° ●Tilt angle accuracy: 0.2°

●With hard magnetic ,soft magnetic and angle compensation ●Size: L:125×W:22×H:24 mm

●Standard RS232/RS485/TTL output interface ●Wide temperature : -40℃～+85℃

ApplicationApplicationApplicationApplication ::::
●Satellite antenna search satellite ●Marine navigation surveying and mapping

●GPS integrated navigation ●Antenna servo control

●Gun emission system ●Infrared imager

●Laser range finder ●Map for plotter

●ROV underwater robot navigation ●Oceanography measurement instruments

●Special occasion robot ●Unmanned aircraft
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OrderingOrderingOrderingOrdering information:information:information:information:

E.g：HCM508B-232：360tilt 3D sealed with enclosure /RS232 output

ElectricalElectricalElectricalElectrical CharacteristicsCharacteristicsCharacteristicsCharacteristics

Compass

heading

parameter

The best heading accuracy
0.3° tilt <10°

1.0° tilt <180°

Resolution 0.1°

Compass tilt

parameter

Pitch accuracy

0.1°<15°（Measuring range）

0.1°<30°（Measuring range）

0.1°<60°（Measuring range）

0.2°<90°（Measuring range）

Pitch tilt range ±85°

Roll accuracy

0.1°<15°（Measuring range）

0.1°<30°（Measuring range）

0.1°<60°（Measuring range）

0.2°<180°（Measuring range）

Roll tilt range ±180°

Resolution 0.1°

Calibration

Hard iron calibration Yes

Soft iron calibration Yes

Magnetic field interference calibration

method

24 points(3D calibration)

Physical

features

Dimension L:125×W:22×H:24 mm

Weight 20g

RS-232/RS485/TTL interface connector 5PIN connector

Interface

features

Start delay <50MS

Maximum output rate 20Hz/s

Communication rate 2400 to19200baud

Output format Binary high performance protocol

Power

Power supply
（Default）DC+5V

（Customized）DC9～36V

Current(Maximum) 20mA

Ideal mode 18mA

Sleep Mode TBD

HCM508B Technical Data
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Enviroment

Operating range -40℃～+85℃

Storage temperature -40℃～+100℃

Resistance shock performance 2500g
Electromagnetic

compatibility
According to EN61000 and GBT17626

MTBF ≥40000 hours/times
Insulation

resistance
≥100M

Shock

resistance
100g@11ms、3Times/Axis(half sinusoid)

Anti-vibration 10grms、10～1000Hz
Weight 80g(without cable)
ElectricalElectricalElectricalElectrical ConnectionConnectionConnectionConnection
Line

color

function

BLACK WHITE GREEN RED YELLOW

GND

Power

Negative

RS232(RXD)

Or RS485(D+)

RS232(TXD)

Or RS485(D-)

Vcc 5V

Power supply positive

CURRENT

OUTPUT

HCMHCMHCMHCM508508508508BBBB MeasuringMeasuringMeasuringMeasuring Directions&FixDirections&FixDirections&FixDirections&Fix
The HCM508B 3D electronic compass azimuth is using geomagnetic principle, so it is very important to

select a minimum magnetic interference environment for installation positon. Please place and install the

HCM508B away from the iron, magnets, engines and other magnetic objects as much possible as you

can. Need control over 30CM distance(different magnetic interfere with the compass in different

distance ) at least even there are these magnetic medium around . In order to ensure optimal

measurement environment please must use the MMMM4444 anti-anti-anti-anti-interferenceinterferenceinterferenceinterference screwsscrewsscrewsscrews for installation .
Although HCM508B can compensate the moderate deviation in the stable magnetic environment, but it

can not compensate the changed magnetic interference. Please pay much attention to the wire with DC

will generates a magnetic field , because if the DC change then the magnetic field will also change in

size . The battery also is another interference source of changing . Each installation is different, and the

user must evaluate the feasibility of installation under all possible operating environment.

The optimal heading accuracy of HCM508B can reach 0.3°～0.5°, this undergo a rigorous validation

indisputable, the most scientific test method is equally crucial. The test method we recommend is: Please

install the HCM508B electronic compass to a vertical and erect aluminum pole (non-magnetic material),

then proceed with heading accuracy measurement (of course the rotating rod perpendicular to the

rotating platform, as much as possible to avoid large external magnetic field interference). Doing so can

reduce the compass turning radius, to scientifically improve the measurement accuracy. This is just to

provide the installation of the laboratory, must be flexible to deal with the specific situation.E.g: is

mounted in the car, HCM508B should do its installation in the perpendicular to the movement direction.
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Dimension:Dimension:Dimension:Dimension:

Size:Size:Size:Size: LLLL:125:125:125:125××××WWWW:22:22:22:22××××H:24H:24H:24H:24mmmmmmmm
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HCMHCMHCMHCM508508508508BBBB CalibrationCalibrationCalibrationCalibration methods:methods:methods:methods:
CalibrationCalibrationCalibrationCalibration lemmas:lemmas:lemmas:lemmas:
1)1)1)1) TheTheTheThe accuracyaccuracyaccuracyaccuracy ofofofof testtesttesttestinginginging compasscompasscompasscompass cancancancan notnotnotnot reachreachreachreach thethethethe requirements;requirements;requirements;requirements;
2)2)2)2) compasscompasscompasscompass installationinstallationinstallationinstallation environmentenvironmentenvironmentenvironment havehavehavehave magneticmagneticmagneticmagnetic interference,interference,interference,interference, thethethethe interferenceinterferenceinterferenceinterference isisisis fixed,fixed,fixed,fixed, andandandand
thethethethe interferenceinterferenceinterferenceinterference magneticmagneticmagneticmagnetic fieldfieldfieldfield andandandand compasscompasscompasscompass installationinstallationinstallationinstallation willwillwillwill notnotnotnot happenhappenhappenhappen againagainagainagain inininin distancedistancedistancedistance
changeschangeschangeschanges (example:(example:(example:(example: compasscompasscompasscompass totototo bebebebe installedinstalledinstalledinstalled aboveaboveaboveabove anananan ironironironiron material,material,material,material, becausebecausebecausebecause thethethethe ironironironiron willwillwillwill havehavehavehave
magneticmagneticmagneticmagnetic interference,interference,interference,interference, atatatat thisthisthisthis timetimetimetime thenthenthenthen needneedneedneed totototo rotaterotaterotaterotate andandandand calibratcalibratcalibratcalibrateeee thethethethe ironironironiron andandandand compass,compass,compass,compass, andandandand
thethethethe ironironironiron andandandand compasscompasscompasscompass willwillwillwill notnotnotnot bebebebe separateseparateseparateseparatedddd whenwhenwhenwhen usingusingusingusing ,,,, onceonceonceonce theytheytheythey areareareare separateseparateseparateseparatedddd thenthenthenthen needneedneedneed totototo
recalibrate.recalibrate.recalibrate.recalibrate. IfIfIfIf thethethethe ironironironiron sizesizesizesize isisisis notnotnotnot fixed,fixed,fixed,fixed, orororor withwithwithwith aaaa compasscompasscompasscompass distancedistancedistancedistance changechangechangechange isisisis notnotnotnot fixed,fixed,fixed,fixed, thethethethe
interferenceinterferenceinterferenceinterference cancancancan notnotnotnot bebebebe calibratcalibratcalibratcalibrated,oed,oed,oed,onlynlynlynly cancancancan installinstallinstallinstall itititit inininin aaaa veryveryveryvery farfarfarfar awayawayawayaway ,,,, safesafesafesafe distancedistancedistancedistance controlcontrolcontrolcontrol inininin
aboveaboveaboveabove 30303030cmcmcmcm).).).).

1111)))) Correctly connect the HCM compass to the RS232 communication port , turn on the power.

2)2)2)2)Send thethethethe calibrationcalibrationcalibrationcalibration startstartstartstart command:command:command:command: 68686868 04040404 00000000 08080808 0C0C0C0C in hexadecimal format. (Or(Or(Or(Or clickclickclickclick thethethethe RionRionRionRion’’’’ssss 3D3D3D3D
debuggingdebuggingdebuggingdebugging softwaresoftwaresoftwaresoftware "CALI-START""CALI-START""CALI-START""CALI-START" button)button)button)button)
3)3)3)3) HCM compass will return the response command, at the same time the compass take each point will

return a response, please refer to the communication protocol.

4)4)4)4)With the following rotation rules after minimum taking the 12 calibration points, then send thethethethe stopstopstopstop
calibrationcalibrationcalibrationcalibration command:command:command:command: 68686868 04040404 00000000 09090909 0D0D0D0D (or(or(or(or clickclickclickclick thethethethe RIONRIONRIONRION 3D3D3D3D debuggingdebuggingdebuggingdebugging softwaresoftwaresoftwaresoftware "CALI-STOP""CALI-STOP""CALI-STOP""CALI-STOP"
button)button)button)button) , the compass will pause about 2 seconds, the internal CPU automatically calculate just

sampling data, after the calculation will return a set of data, is the percentage value of the data just gain.

5)5)5)5)Then send the savesavesavesave calibrationcalibrationcalibrationcalibration command:command:command:command: 68686868 04040404 00000000 0A0A0A0A 0E0E0E0E "(or"(or"(or"(or clickclickclickclick RIONRIONRIONRION 3D3D3D3D debuggingdebuggingdebuggingdebugging
software"software"software"software" CALI-SAVECALI-SAVECALI-SAVECALI-SAVE "Save"Save"Save"Save button)button)button)button), the compass will return the answer reply command, you can work
properly if successfully saved, if return unsuccessful information, the user can repeat the above

calibration steps also can return to the compass factory default calibration data work.

6)6)6)6) FollowingFollowingFollowingFollowing 2)2)2)2) Send a calibration start command to begin calibration, keep the stability of the module

posture, waiting for the first point is sampled.

7)7)7)7) after the first point sampling, rotate module around 90 degrees horizontally,to keep the module stability,
wait for the next point is sampled. (Refer to the below diagram calibration steps)

8)8)8)8) Repeat the above steps until the sample to 24 points, and then send the calibration stop button.
9)9)9)9) Send calibration save command to end the calibration .
WhenWhenWhenWhen thethethethe useruseruseruser calibratecalibratecalibratecalibrate,,,, ifififif thethethethe distancedistancedistancedistance fromfromfromfrom thethethethe magneticmagneticmagneticmagnetic interferenceinterferenceinterferenceinterference sourcesourcesourcesource withwithwithwith thethethethe compasscompasscompasscompass
occuroccuroccuroccur changechangechangechange ,,,, thethethethe percentagepercentagepercentagepercentage ofofofof thethethethe calibrationcalibrationcalibrationcalibration willwillwillwill bebebebe lowlowlowlowerererer,,,, thethethethe precisionprecisionprecisionprecision willwillwillwill bebebebe poorpoorpoorpoorerererer....

NoteNoteNoteNote: When you start the calibration and take points, move the

compass to the following location, please note that these points

are not absolute heading orientation, but with reference to the

first point sampling heading orientation relative orientation

change value. That is, you do not need to know which position

the real North Pole is in.Further for example, the 90degree

rotation and 15 degrees pitch only one reference value, to allow

a certain sampling angle value error, unnecessarily strictly

require very precise. Take at least below12 points calibration, it

is recommended that 24 points ,the user can sample more

points in order to improve the accuracy, up to 50 points at most,
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the same sampling principle with the following methods, just a sampling of the pitch angle and roll angle

point will increase.

TheTheTheThe calibrationcalibrationcalibrationcalibration stepsstepsstepssteps areareareare asasasas follows:follows:follows:follows:
TheTheTheThe standardstandardstandardstandard startingstartingstartingstarting pointpointpointpoint cancancancan bebebebe anyoneanyoneanyoneanyone azimuthazimuthazimuthazimuth ofofofof
360360360360 °°°°,,,, asasasas longlonglonglong asasasas eacheacheacheach changechangechangechange angleangleangleangle totototo keepkeepkeepkeep thethethethe basicbasicbasicbasic
levellevellevellevel aboutaboutaboutabout 90909090 °°°° totototo changechangechangechange (do(do(do(do notnotnotnot requirerequirerequirerequire tootootootoo precise).precise).precise).precise).
ExampleExampleExampleExample asasasas leftleftleftleft Pic.A:Pic.A:Pic.A:Pic.A: startingstartingstartingstarting pointpointpointpoint forforforfor HHHH ==== 0000 °°°°,,,, RRRR ==== 0000 °°°°,,,, PPPP
==== +15+15+15+15 °°°° (firstly(firstly(firstly(firstly calibratecalibratecalibratecalibrate thethethethe pitchpitchpitchpitch valuevaluevaluevalue P)P)P)P) pleasepleasepleaseplease keepkeepkeepkeep
thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333 secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe systemsystemsystemsystem
willwillwillwill taketaketaketake thethethethe firstfirstfirstfirst pointpointpointpoint ....
AfterAfterAfterAfter tooktooktooktook thethethethe firstfirstfirstfirst point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090 °°°° horizontally,horizontally,horizontally,horizontally,
pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333 secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move,
thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe secondsecondsecondsecond point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe secondsecondsecondsecond point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090 °°°°horizontally,horizontally,horizontally,horizontally,

pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333 secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe thirdthirdthirdthird point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe thirdthirdthirdthird point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090 °°°° horizontally,horizontally,horizontally,horizontally, pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333
secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe fourthfourthfourthfourth point.point.point.point.

AfterAfterAfterAfter tooktooktooktook thethethethe fourthfourthfourthfourth point,point,point,point, HHHH andandandand RRRR areareareare thethethethe same,same,same,same, andandandand
thenthenthenthen increaseincreaseincreaseincrease ++++ PPPP angleangleangleangle value.value.value.value.
ReferReferReferRefer totototo thethethethe leftleftleftleft Pic.B:Pic.B:Pic.B:Pic.B: startingstartingstartingstarting pointpointpointpoint HHHH ==== 0000 °°°°,,,, RRRR ==== 0000 °°°°,,,, PPPP ==== +55+55+55+55
°°°° ,please,please,please,please keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2-32-32-32-3 secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe
systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe fifthfifthfifthfifth point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe fifthfifthfifthfifth point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090 °°°°horizontally,horizontally,horizontally,horizontally,
pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333 secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move,
thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe sixthsixthsixthsixth point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe sixthsixthsixthsixth point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090 °°°°horizontally,horizontally,horizontally,horizontally,

pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333 secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe seventhseventhseventhseventh point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe seventhseventhseventhseventh point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090°°°°horizontally,horizontally,horizontally,horizontally, pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333
secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe eightheightheightheighth point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe eightheightheightheighth point,point,point,point, HHHH andandandand RRRR areareareare thethethethe samesamesamesame ,,,, thenthenthenthen calibratecalibratecalibratecalibrate ––––PPPP angleangleangleangle ....

ReferReferReferRefer totototo thethethethe leftleftleftleft Pic.C:Pic.C:Pic.C:Pic.C: startingstartingstartingstarting pointpointpointpoint H=0H=0H=0H=0°°°°，，，，R=0R=0R=0R=0°°°°,,,,
P=-15P=-15P=-15P=-15°°°°,,,,pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2-32-32-32-3 secondssecondssecondsseconds dondondondon’’’’tttt
move,move,move,move, thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe ninthninthninthninth point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe ninthninthninthninth point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090 °°°°horizontally,horizontally,horizontally,horizontally,
pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333 secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move,
thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe tenthtenthtenthtenth point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe tenthtenthtenthtenth point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090 °°°°horizontally,horizontally,horizontally,horizontally,
pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333 secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move,
thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe eleventheleventheleventheleventh point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe eleventheleventheleventheleventh point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090
°°°°horizontally,horizontally,horizontally,horizontally, pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333

secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe twelfthtwelfthtwelfthtwelfth point.point.point.point.
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AfterAfterAfterAfter tooktooktooktook thethethethe twelfthtwelfthtwelfthtwelfth point,point,point,point, HHHH andandandand RRRR areareareare thethethethe samesamesamesame ,,,, thenthenthenthen increaseincreaseincreaseincrease ––––PPPP angleangleangleangle valuevaluevaluevalue ....
ReferReferReferRefer totototo thethethethe leftleftleftleft Pic.D:Pic.D:Pic.D:Pic.D: startingstartingstartingstarting pointpointpointpoint H=0H=0H=0H=0°°°°，，，，R=0R=0R=0R=0°°°°,,,, P=-55P=-55P=-55P=-55°°°°,,,,pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2-32-32-32-3 secondssecondssecondsseconds
dondondondon’’’’tttt move,move,move,move, thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe thirteenththirteenththirteenththirteenth point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe thirteenththirteenththirteenththirteenth point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090 °°°°horizontally,horizontally,horizontally,horizontally, pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333
secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake fourteenthfourteenthfourteenthfourteenth point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe fourteenthfourteenthfourteenthfourteenth point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090 °°°°horizontally,horizontally,horizontally,horizontally, pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333
secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe fifteenthfifteenthfifteenthfifteenth point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe fifteenthfifteenthfifteenthfifteenth point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090 °°°°horizontally,horizontally,horizontally,horizontally, pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333
secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe sixteenthsixteenthsixteenthsixteenth point.point.point.point.

AfterAfterAfterAfter tooktooktooktook thethethethe sixteenthsixteenthsixteenthsixteenth pointpointpointpoint thenthenthenthen finishedfinishedfinishedfinished PPPP calibration,calibration,calibration,calibration, thenthenthenthen calibratecalibratecalibratecalibrate R,R(RollR,R(RollR,R(RollR,R(Roll value)canvalue)canvalue)canvalue)can
calibratecalibratecalibratecalibrate alternatelyalternatelyalternatelyalternately ....

ReferReferReferRefer totototo thethethethe leftleftleftleft Pic.E:Pic.E:Pic.E:Pic.E: startingstartingstartingstarting pointpointpointpointH=0°，R=+15°, P=0°,,,,pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2-32-32-32-3
secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe seventeenthseventeenthseventeenthseventeenth
point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe seventeenthseventeenthseventeenthseventeenth point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090°°°°horizontally,horizontally,horizontally,horizontally,

alternatealternatealternatealternate thethethethe negativenegativenegativenegative RollRollRollRoll valuevaluevaluevalueR=-15°, pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis
postureposturepostureposture forforforfor 2222 totototo 3333 secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake
thethethethe eighteentheighteentheighteentheighteenth point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe eighteentheighteentheighteentheighteenth point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090°°°°horizontally,horizontally,horizontally,horizontally,

alternatealternatealternatealternate thethethethe positivepositivepositivepositive RollRollRollRoll valuevaluevaluevalueR=+15°,pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis
postureposturepostureposture forforforfor 2222 totototo 3333 secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake
thethethethe nineteenthnineteenthnineteenthnineteenth point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe nineteenthnineteenthnineteenthnineteenth point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090

°°°°horizontally,alternatehorizontally,alternatehorizontally,alternatehorizontally,alternate thethethethe negativenegativenegativenegative RollRollRollRoll valuevaluevaluevalue R=-15°,
pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333 secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe twentiethtwentiethtwentiethtwentieth point.point.point.point.

AfterAfterAfterAfter tooktooktooktook thethethethe twentytwentytwentytwenty secondsecondsecondsecond point,point,point,point, againagainagainagain rotaterotaterotaterotate

90909090°°°°horizontally,horizontally,horizontally,horizontally, alternatealternatealternatealternate thethethethe positivepositivepositivepositive RollRollRollRoll valuevaluevaluevalue R=+55
°,pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333 secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move,
thethethethe systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe twentytwentytwentytwenty thirdthirdthirdthird point.point.point.point.
AfterAfterAfterAfter tooktooktooktook thethethethe twentytwentytwentytwenty thirdthirdthirdthird point,point,point,point, againagainagainagain rotaterotaterotaterotate 90909090

°°°°horizontally,alternatehorizontally,alternatehorizontally,alternatehorizontally,alternate thethethethe negativenegativenegativenegative RollRollRollRoll valuevaluevaluevalue R=-55°,
pleasepleasepleaseplease keepkeepkeepkeep thisthisthisthis postureposturepostureposture forforforfor 2222 totototo 3333 secondssecondssecondsseconds dondondondon’’’’tttt move,move,move,move, thethethethe
systemsystemsystemsystem willwillwillwill taketaketaketake thethethethe twentytwentytwentytwenty fourthfourthfourthfourth point.point.point.point.
SendingSendingSendingSending stopstopstopstop command---compasscommand---compasscommand---compasscommand---compass response---Re-sendingresponse---Re-sendingresponse---Re-sendingresponse---Re-sending
savesavesavesave command---compasscommand---compasscommand---compasscommand---compass responseresponseresponseresponse savesavesavesave successfully.successfully.successfully.successfully.

RIONRIONRIONRION’’’’ssss 3333DDDD SoftwareSoftwareSoftwareSoftware
YouYouYouYou cancancancan downloaddownloaddownloaddownload thethethethe RIONRIONRIONRION angleangleangleangle debuggingdebuggingdebuggingdebugging softwaresoftwaresoftwaresoftware fromfromfromfrom RIONRIONRIONRION’’’’ssss officialofficialofficialofficial websitewebsitewebsitewebsite forforforfor thethethethe
preliminarypreliminarypreliminarypreliminary angleangleangleangle debugging,debugging,debugging,debugging, alsoalsoalsoalso youyouyouyou CanCanCanCan downloaddownloaddownloaddownload publicpublicpublicpublic versionversionversionversion ofofofof thethethethe comassistantcomassistantcomassistantcomassistant
softwaresoftwaresoftwaresoftware onononon linelinelineline forforforfor usingusingusingusing
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Open/Close：Open and close COM port;

Com: Select the the device corresponding to the COM port

Address: Fill in the sensor current address code, the factory default is 00

Set Address: Set the sensor address code input box on the right to enter the desired address code, click

Set Addr button

Save Data: Save the data, click here data can be synchronized Save angle data, the file is stored by

default in the C: ---- COMDATA file

Set Zero: Set relative zero, the sensor current angle is 00.00 degrees

Cancel Zero: Unset the relative zero, to restore the sensor to the factory absolute zero;

Baud Rate: Select the sense baud rate , the factory default is 9600;

Set Baud Rate: Set the sensor baud rate, on the right of the selection box to select corresponding baud

rate then click SetB.R. button;

Auto Output: Switch the sensor to automatically output mode, in the automatic output mode can be filled

with different output frequency in Hz;

Catechism: The sensor switch to answer pattern, such as choosing the answer type, must input “send

command ”( command, please refer to the specification ) on the left of “Send Command”

input box, but also can fill in the transmit frequency in the Send Data, the unit Hz;

Mag. Dec.: Magnetic declination setting, in the right box directly enter the local magnetic declination, click

“Mag.Dec.” Button to confirm .

Calibration: compass calibration forum

Start: Start calibration

Stop: Stop the calibration (Click this button, keep the compass shaking state to avoid incorrect calibration

of the acquisition)

Save: stop calibration and save data. (Specific calibration method please refer to this specification

calibration description)

Note: after install the RION’s debugging software, if can not open, please operate by the following steps
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( please appear to the administrator status to operate ):

1） Copy these three files mscomm.srg、mscomm32.ocx、mscomm32.dep from the folder to

C:/Windows/system32 path below。

2） Click “Start” –“run” --regsvr32 mscomm32.ocx，You are prompted to install successful dialog。

PPPPrrrroductoductoductoduct ProtocolProtocolProtocolProtocol
一、DATADATADATADATA FRAMEFRAMEFRAMEFRAME FORMATFORMATFORMATFORMAT：：：：（（（（8888 bitsbitsbitsbits datedatedatedate，，，，1111 bitbitbitbit stopstopstopstop，，，，NoNoNoNo checkcheckcheckcheck，，，，DefaultDefaultDefaultDefault baudbaudbaudbaud raterateraterate 9600960096009600））））

IdentifierIdentifierIdentifierIdentifier
(1byte)(1byte)(1byte)(1byte)

DateDateDateDate LengthLengthLengthLength
(1byte)(1byte)(1byte)(1byte)

AddressAddressAddressAddress codecodecodecode
(1byte)(1byte)(1byte)(1byte)

CommandCommandCommandCommand wordwordwordword
(1byte)(1byte)(1byte)(1byte)

DateDateDateDate domaindomaindomaindomain CheckCheckCheckCheck sumsumsumsum
(1byte)(1byte)(1byte)(1byte)

68686868
IdentifierIdentifierIdentifierIdentifier：：：：Fixed68HFixed68HFixed68HFixed68H
DataDataDataData lengthlengthlengthlength：：：：FromFromFromFrom datadatadatadata lengthlengthlengthlength totototo checkcheckcheckcheck sumsumsumsum（（（（includingincludingincludingincluding checkcheckcheckcheck sumsumsumsum））））lengthlengthlengthlength
AddressAddressAddressAddress codecodecodecode：：：：AccumulatingAccumulatingAccumulatingAccumulating modulemodulemodulemodule addressaddressaddressaddress，，，，DefaultDefaultDefaultDefault :00:00:00:00

DateDateDateDate domaindomaindomaindomain willwillwillwill bebebebe changedchangedchangedchanged accordingaccordingaccordingaccording totototo thethethethe contentcontentcontentcontent andandandand lengthlengthlengthlength ofofofof commandcommandcommandcommand wordwordwordword
CheckCheckCheckCheck sumsumsumsum：：：：DataDataDataData lengthlengthlengthlength、、、、AddressAddressAddressAddress codecodecodecode、、、、CommandCommandCommandCommand wordwordwordword andandandand datadatadatadata domaindomaindomaindomain sum,Nosum,Nosum,Nosum,No carry.carry.carry.carry.

二二二二、COMMANDCOMMANDCOMMANDCOMMAND wordwordwordword analysisanalysisanalysisanalysis

Desc.Desc.Desc.Desc. Meaning/ExampleMeaning/ExampleMeaning/ExampleMeaning/Example DescriptionDescriptionDescriptionDescription

0X040X040X040X04 Meanwhile readreadreadread PitchPitchPitchPitch、、、、RollRollRollRoll、、、、
HeadingHeadingHeadingHeading AngleAngleAngleAngle commandcommandcommandcommand
68686868 04040404 00000000 04040404 08080808

Data domain（0byte）
No Data domain command

0X840X840X840X84 Sensor answer reply
E.g:68E.g:68E.g:68E.g:68 0D0D0D0D 00000000 84848484 00000000 10101010 50505050 10101010 10101010
05050505 01010101 04040404 01010101 22222222

Data domain（9byte）
AAAB BB CC CD DD EE EF FF
AAAB BB:3 Characters is Pitch Axis
CC CD DD:3 Characters is Roll Axis
EE EF FF: 3 Characters is Heading
Angle format with same analytic method as Pitch、Roll、
Heading
On the left example , the angle is : Pitch:
+010.50°,Roll:-010.05°，Heading+104.01°

0X060X060X060X06 SettingSettingSettingSetting declinationdeclinationdeclinationdeclination commandcommandcommandcommand
68686868 06060606 00000000 06060606 02020202 08080808 16161616

Data domain（2byte） SAAB
S is symbol 0 positive 1 negative

AA: two digits integer，B: two digits decimals

E.g：02 08 is +20.8 deg

0X860X860X860X86 Sensor answer reply
E.g:E.g:E.g:E.g: 68686868 08080808 00000000 86868686 00000000 8E8E8E8E

Data domain（1byte）
Data domain in the number means the sensor response result
00 Setting successfully FF Setting failure

0X070X070X070X07 ReadReadReadRead declinationdeclinationdeclinationdeclination commandcommandcommandcommand
68686868 04040404 00000000 07070707 0b0b0b0b

Data domain（0byte）
No Data domain command

0X870X870X870X87 Sensor answer reply
E.g:E.g:E.g:E.g: 68686868 06060606 00000000 87878787 02020202 08080808 97979797

Data do（2byte）
Data domain in the number means the sensor response result

0X080X080X080X08 StartStartStartStart calibrationcalibrationcalibrationcalibration commandcommandcommandcommand
68686868 04040404 00000000 08080808 0C0C0C0C

Data domain（0byte）
No Data domain command

0X880X880X880X88 Sensor answer reply
E.g:E.g:E.g:E.g: 68686868 05050505 00000000 88888888 00000000 8D8D8D8D

Data domain（1byte）
Data domain in the number means the sensor response result
00 Start success FF Start failure

Note: In future the module to take each point then return one data, until stop calibration, the format as
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following:
0X880X880X880X88 Sensor reply calibration taking

points number
E.g:E.g:E.g:E.g: 68686868 05050505 00000000 88888888 07070707 94949494

Data domain（1byte）
Data domain in the number means the sensor took the
calibration points number

0X090X090X090X09 StopStopStopStop calibrationcalibrationcalibrationcalibration commandcommandcommandcommand
68686868 04040404 00000000 09090909 0D0D0D0D

Data domain（0byte）
No data domain

0X890X890X890X89 Sensor answer reply
E.g:E.g:E.g:E.g: 68686868 08080808 00000000 89898989 00000000 99999999 80808080 70707070
1A1A1A1A

Data domain（4byte）
AA XX YY ZZ
Note： AA is wrong code，00 Correct， FF Error

XX X axis percentage YY Y axis percentage ZZ Z

axis percentage

0X0A0X0A0X0A0X0A SaveSaveSaveSave calibrationcalibrationcalibrationcalibration commandcommandcommandcommand
68686868 04040404 00000000 0A0A0A0A 0E0E0E0E

Data domain（0byte）
No data domain

0X8A0X8A0X8A0X8A Sensor answer reply command
E.g:E.g:E.g:E.g: 68686868 05050505 00000000 8A8A8A8A 00000000 8F8F8F8F

Data domain（1byte）
Data domain in the number means the sensor response result
00 Success FF Failure

0X0B0X0B0X0B0X0B SettingSettingSettingSetting communicationcommunicationcommunicationcommunication
baudbaudbaudbaud raterateraterate commandcommandcommandcommand
68686868 05050505 00000000 0B0B0B0B 02020202 12121212

Data domain（1byte）
Baud rate：default :9600
00 means 2400
01 means 4800
02 means 9600
03 means 19200
04 means 38400
05 means 115200

0X8B0X8B0X8B0X8B Sensor answer reply command
E.g:E.g:E.g:E.g: 68686868 05050505 00000000 8B8B8B8B 00000000 90909090

Data domain（1byte）
Data domain in the number means the sensor response result
00 Success FF Failure

0X0F0X0F0X0F0X0F SettingSettingSettingSetting modulemodulemodulemodule addressaddressaddressaddress
commandcommandcommandcommand
68686868 05050505 00000000 0F0F0F0F 01010101 15151515

Data domain（1byte）
XX module address, address from 00 to EF range
Note: Our products have a unified address: FF,FF,FF,FF, IfIfIfIf forgotforgotforgotforgot thethethethe
setsetsetset addressaddressaddressaddress whenwhenwhenwhen operatingoperatingoperatingoperating ,can,can,can,can useuseuseuse thethethethe FFFFFFFF addressaddressaddressaddress totototo
operateoperateoperateoperate thethethethe product,product,product,product, stillstillstillstill normalnormalnormalnormal response.response.response.response.

0X8F0X8F0X8F0X8F Sensor answer reply command
E.g:E.g:E.g:E.g: 68686868 05050505 00000000 8F8F8F8F 94949494

Data domain（1byte）
Data domain in the number means the sensor response result
00 Success FF Failure

0X0C0X0C0X0C0X0C SettingSettingSettingSetting angleangleangleangle outputoutputoutputoutput modemodemodemode
68686868 05050505 00000000 0C0C0C0C 00000000 11111111

Data domain（1byte）
00：answer reply mode 01：Auto output mode

Default : answer reply mode

0X8C0X8C0X8C0X8C Sensor answer reply command
E.g:68E.g:68E.g:68E.g:68 05050505 00000000 8C8C8C8C 00000000 91919191

Data domain（1byte）,
Data domain in the number means the sensor response result
00 Success FF Failure

0X2A0X2A0X2A0X2A Setting angle output mode
68 05 00 2A 00 2F

Data domain（1byte）
00：Horizontal mounting measurement 01：Vertical mounting
measurement（the connector down）

Default ：Horizontal mounting measurement
Horizontal mounting mode: mounting the compass horizontally, the roll and pitch angle output 0

Vertical mounting mode: mounting the compass vertically，the roll and pitch angle output 0
0XAA0XAA0XAA0XAA Sensor answer reply command Data domain（1byte）
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E.g:68686868 05050505 00000000 AAAAAAAA 00000000 AFAFAFAF Data domain in the number means the sensor response result
00 Success FF Failure

0X410X410X410X41 Query mounting mode command
68686868 04040404 00000000 41414141 45454545

Data domain（0byte）

0XC10XC10XC10XC1 Sensor answer reply command
E.g:68 05 00 C1 00 C6

Data domain（1byte）
Data domain in the number means the sensor response result
00 Horizontal mounting mode 01 Vertical mounting mode

0X420X420X420X42 Query output mode command
68 04 00 42 46

Data domain（0byte）

0XC20XC20XC20XC2 Sensor answer reply command
E.g:68 05 00 C2 00 C7

Data domain（1byte）
Data domain in the number means the sensor response result
00 Answer reply mode 01 Auto output mode

※More products information, please refer to the company's Website : www.rion-tech.net

http://www.rion-tech.net
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