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Calibrating the CMPS01, CM PS03 Robot Compass M odules

CMPSO03 - Calibration procedure is the same as CNIFR%Y 7.
CMPSO0L1 - As from Software revision 7, the calilmatprocedure has changed. Both methods are detailed
below

Calibration only needs to be done once - the ciim data is stored in EEPROM on the PIC16F87@.chi
You do not need to re-calibrate every time the neaupowered up. The module has already been
calibrated in our workshop for ourclination, which is 67 degrees. If your location is clos¢his, you may
like to try the compass without re-calibrating kt a

Compass module orientation to produce 0 degreesnga

3
A

.-:
-l
-
-y
iy
-
Y
- -
L ]
-
-y
-
-
oy
-

[l

Fin 9 - Ov Ground
Pin & - Mo Connect
Fin ¥ - 0/60Hz
Pin 6 - Calibrate
Fin & - Mo Connect
Fin 4 - Py

Fin 3 - SDA

Pin2-3CL
Pin1 -+
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Register Function
0 Software Revision Number
1 Compass Bearing as a byte, i.e. 0-255 for acidle
2,3 Compass Bearing as a word, i.e. 0-3599 fail Zifcle, representing 0-359.9 degrees.
4,5 Internal Test - Sensorl difference signal bit&igned word
6,7 Internal Test - Sensor2 difference signal bit&igned word
8,9 Internal Test - Calibration value 1 - 16 lmfed word
10,11 Internal Test - Calibration value 2 - 16digned word
12 Unused - Read as Zero
13 Unused - Read as Zero

Calibration Done Flag - Zero in calibrate mode whercalibrated, 255 otherwise -
unused in Rev 7 software & CMPS03

15 Calibrate Command - Write 255 to enter caldrabde, write zero to exit. See text.

14

Register 0 is the Software revision number (oriliyr® now 7 with new calibration routines and 8 the

CMPSO03).
Registers 14 & 15 are used to calibrate the comdmsprocedure changed with Rev 7 software. Full

calibration information is here

IMPORTANT - The compass module must be kept flat (horizcardl parallel to the earths surface) with
the components on top and for the CMPSO0L1 the sensmlerneath. Keep the module away from metallic -
especially magnetic - objects.
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Calibrating Rev 3 Softwar e - Recognized by lack of revision number on CPUpchr read revision
number from register 0

12C Method

To calibrate the compass using the 12C bus, ydylmave to write 255 to register 15 and rotatertfuslule
very slowly through 360° . Writing zero to regisfiés will store the calibration values in the presmes
internal EEPROM. Readings are taken by the proceddour compass points and these values aretased
generate the calibration values. Register 14 r288suring normal operation. It reads zero whelib€Gede
mode is entered and 255 again when the four congmasts have been measured. Register 14 will tbezef
indicate that the four points have been acquiretithat zero can be written to register 15 to stioee
calibration and return to normal operation. Itéc@ssary to rotate the compass very slowly during
calibration to avoid missing the required compasiatp and to keep it horizontal to ensure the cafibn
figures are accurate.

Pin Method

Pins 5,6 are used to calibrate the compass. Thwatal input (pin 6) has an on-board pull-up resisind
can be left unconnected after calibration. To catd®the compass you only have to take the cadifpiat

low and rotate the module very slowly through 360&king the calibrate pin high will store the badition
values in the processors internal EEPROM. Readingsaken by the processor at four compass paialts a
these values are used to generate the calibragioes: The CalDone output pin (pin 5) is high dgirin
normal operation. It goes low when the Calibrateipipulled low and high again when the four corspas
points have been measured. The CalDone pin wilefbee indicate that the four points have been imedu
and that the Calibrate pin can be raised high adfagnecessary to rotate the compass slowlynduri
calibration to avoid missing the required compasiatg and to keep it horizontal to ensure the cafibn
figures are accurate.

Calibrating Rev 7 Softwar e - Recognized by revision number label on CMPSOU CRip, or read
revision number from register O.
Also applies taCalibrating the CM PS03 Module (all revisions).

Note that pin 5 (CalDone) and register 14 (CalibraDone Flag) are not used with Rev 7 softwarther
CMPSO03. Pin 5 should be left unconnected and mglst ignored. When calibrating the compass, yostmu
know exactly which direction is North, East, South and WestnDguess at it. Get a magnetic needle
compass and check it.

12C Method

To calibrate using the 12C bus, you only have t@en255 (0xff) to register 15 for each of the fonajor
compass points North, East, South and West. Thes28Bared internally automatically after eachnpas
calibrated. The compass points can be set in atgrobput all four points must be calibrated. Foaraple
1. Set the compass module flat, pointing North.t&V255 to register 15

2. Set the compass module flat, pointing East. 8\&85 to register 15

3. Set the compass module flat, pointing Southt&~2a55 to register 15

4. Set the compass module flat, pointing West. &\285 to register 15

That's it.

Pin Method

Pin 6 is used to calibrate the compass. The c#dilingut (pin 6) has an on-board pull-up resistat ean be
left unconnected after calibration. To calibrate tompass you only have to take the calibratequinand
then high again for each of the four major compests North, East, South and West. A simple push
switch wired from pin6 to Ov (Ground) is OK for $hiThe compass points can be set in any ordeglbut
four points must be calibrated. For example

1. Set the compass module flat, pointing Norths®and release the switch

2. Set the compass module flat, pointing East.SPaad release the switch

3. Set the compass module flat, pointing Souths$aad release the switch

4. Set the compass module flat, pointing West.aes release the switch

That's it.
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