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Symbol | Quantity Minimum | Typical | Maximum | Units
Ber Sensitivity' 1.0 1.6 uT/lsb
H Linear measurement range’ -180 180 pT
de Individual axis offset 36 o
Teomy Conversion time’ 30 40 ms
Tope Operating temperature 0 70 ac
T From Hitachi HM55B Datasheet
= >?1@A
wly (2 ? $ 2 20123
wey  ( ? $
w ey D ? D 2 F &G Din 1] [6) Voo
w'y @? ? $<2 2 C2 Dout (2 {5} IEM
w’'y . ? # 1! 1 2 GND (3] {4) CLK
w"*yG ? HG 2
Symbol | Quantity Minimum | Typical | Maximum | Units
Ve Supply Voltage 4.8 5.0 5.2 v
Icc{Ave) | Awverage active supply current 5 7 ma
Icc(Pk) Peak instantaneous current 30 45 ma
Icc(Sb) Standby supply current 2 3 ma
GND Ground reference connection 0 v
Vo Signal high transmit {Dout) Voo % 0.9 Ve Voo + 0.5 v
VoL Signal low transmit {Dout) GND - 0.3 GND Voo = 0.15 v
VH Signal high receive (/En, CLK, Din) Voo % 0.8 Ve Weo + 0.3 Vv
Vo Signal low receive (/En, CLK, Din) -0.3 GND Voo % 0,12 Vv

Measurement cycle = 80 ms
** Typical duration is 5 ps
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Binary Value | Quantity

0000 Reset device

1000 Start measurement

1100 Report measurement status (and transmit the measurement if it's ready)
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Binary Value | Quantity

Bits - 3210 | 3 and 2 indicate measurement completion, 1 and 0 indicate measurement errors

1100 | 11 -= Measurement completed; 00 -> no errors

00XX | Measurement still in progress, or the device has been reset,

¥x11 [ /EN did not receive low-high-low signal between start and report commands
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' ============================================================================
' TestHmtEbCompass.be2 - This Hitachi HMSGE Compass Module test program
' displayvs x (N/S8) and v (W/E) axis measurements along with the direction the
' Compass Module is pointing, measured in degrees clockwlise from north.
[
' Author.... (C) 2005 Parallax, Inc -- All Rights Reserved
f Email..... support@parallax.com
L ]
* {SSTAMD BEZ}
* {SPBAEIC 2.5}
B e e e e o e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e R P e e e e e e e e e e e e e e e . e e e e e e e e e e e e
* ————[ PMing/Constant=/Variables ] -~ -~—\————-————"—"———"——"—————~——~—— ——— ————————___
DinDout PIN & ' P& transceives to/from Din/Dout
Clk PIN 5 ' P5 sends pulses to HMREE's Clk
En bPIN 4 ' P4 controls HMSGEE's /EN (ABLE)
Reset CON 0000 ' Reset command for HMSGGER
Measure CON £1000 ' Etart measurement command
Report CON 1100 ' Get statusfaxis values command
Beady CON 1100 ' 11 -> Done, 00 -> no errors
HegMazlk CON £1111100000000000 ' For 1l-bit negative to 1lE-bits
x VAR Word ' x-axis data
¥ VAR Word ' y-axis data
status VAR Nib ' BEtatus flags
angle VAR Word ' Etore angle measurement
W o=====] LT HIUEILFEE | s sssssssss=sssssossssossssossssosSss oS Ssosss=ss=s===
Do ' Main loop
GOSUB Compass CGet  Axes ' Get x, and y values
angle = x ATN -y ' Convert x and ¥ to brads
angle = angle #;/ 3&0 ' Convert brads to degrees
DEBUZ HOME, "x-axis N(-5) = ",SDEC x, ' Display axes and degrees
CLEREOL, CR, "y-axis W(-E) = ",
SDEC v, CLREOL, CR, CR, "angle = ",
DEC angle, " degrees", CLREOL
PRUESE 150 ' Debug delay for slower PCs
LOOP ' Repeat main loop

el I 0 ) s T S B e e e



Compass Get Axes:

HIGH En: LOW En

SHIFTOUT DinDout,clk, MSBFIRST, [Reset) 4]

HIGH En: LOW En

SHIFTOUT DinDout,clk, MSBEFIRST, [Measure'4]

status = 0

DG
HIGH En: LOW En

SHIFTOUT DinDout,clk,MSBFIRST, [Report) 4]
SHIFTIN DinDout,clk,MSERPOST, [Status'4]

LOOP UNTIL status = Ready

SHIFTIN DinDout,clk,MSEDOST, [x411,y%11]

Compass module subroutine

Send reset command to HMSEB

HMLEEE start measurement command

Clear previous status flags

Etatus flag checking loop
Measurement status command

Cet Status
Exit loop when status is ready

Cet X & v axis values

HIGH En Disable module
IF (y.BIT10 = 1) THEN ¥ = ¥ | NegMask Store 1ll-bits as signed word
IF (x.BIT10 = 1) THEN x = x | MNegMask Repeat for other axis
RETURN
f C % f
#3$% $ $%& (
U File...... CalibrateHmtE5bCompass.bs2
" Purpose... Software calibration of Hitachi HM55B Compass Sensor
* Author.... (C) 2005 Parallax, Inc -- All Eights Reserved
U E-mail.... support@parall ax.com
" Started... 5,/31/05
* Updated...
' {ss8TAMD BSZ}
' {spPBASIC 2.5}
*" -----[ Program Description J----------- - - -----------------------—--—"—\-—\—"—"-—"——"—~—-

' This program collects and stores Hitachi HMS55B Compass Module measurements
' in EEPROM for axis offset and linear interpolation corrections that will be

' performed by TestCalibratedHmbS5bCompass.bs2.

f TMPORTANT: Follow the instructions in the Quick Start section of "Hitachi

* HM55B Compass Module Documentation (.pdf)™, awvallable for
U download from the Hitachi HMGEE Compaszs Module product page at
* www.parallax. com.

" -----[ EEDROM Data ]---==-==s-==acau-
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Compass0ff=sets DATA & 0, (4) ' Etores x and y axis offsets
CompassLowVal DATA (1) ' Etores index of lowest angle
CompassCal DATH (l&) ' 16 reference compass angles

=====[[ ILilm HHEhE/SETT || sSss==s=s==s===s=o=ss==s=s==o=s==s=S==Ss===S=S========

DinDout PIN & ' P6 transceives to/from Din/Dout
Clk PIN 5 ' P5 sends pulses to HMREE's Clk
En DIN 4 ' B4 controls HMREE's /EN (ABLE)
S =====| HIOEIIOIEI | se====ssssss=ss=ss=s-oss--so-Ss-oss=-o=Sss oSS Ssosss=s======
Bazet CON $0000 ' Reset command for HMGGH
Measure CON £¥1000 ' Start measurement command
Report CON 1100 ' Get statusfaxis values command
Beady CON 1100 " 11 -= Done, 00 -= no errors
MegMask CON $1111100000000000 ' For 11-bit negatiwve to 1l6-bits
Current CON 0 ' Imdex for table array
Prewvious CON 1 ' Imdex for table array
* -—---[ Variables J------------—--—--—--—-- - - -
x VAR Word ' x-axis data
Y VAR Word ' y-axis data
status VAR Nib ' Btatus f£lags
angle VAR Word ' Angle measurement
counter VAR Byte ' Loop counter
index VAR Nib ' EEPROM index
character VAR Byte ' Etores a DEBUGIN character
integer VAR Word ' Imteger walues for display
fraction VAR Nib ' Fractional walues for display
brads VAR Byte ' Binary radian measurements
offzet VAR Word ' Axis offzet
table VAR Byte(2) ' Etores table values
temp VAR Word(2) ' Etores axis measurements
axigOffeet VAR Word ' Ctores axis offset value
W o=====] LT HIUEILFEE | s sssssssss=sssssossssossssossssosSss oS Ssosss=ss=s===
DEBUG "Click the Transmit Windowpane, ", CR, ' Wait for user.
"then press Enter... ", CR, CR
DEBUGIN character
Do ' Main loop
DEBUZ "Type a character: ", CR, ' Menu
"C - calibrate ", CR,
"R - rewiew calibration settings"™, CR,
n = n
DEBUEIN Character ' Get user selection
DEBUZ CR
IF character = "c"™ OR character = "C"™ THEN ' "¢" -» calibrate
GOSUE Compass Calibrate ' """ —» review settings
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ELSEIF character = "r" OR character =
GOSUB Calibration Review
ENDIF

DEBUZ CR, "Press any key to",
CR, "continue"

DEBUZIN character
DEBUZ CR, CRH

LOOR

Compass Calibrate:

GOSUE Get And Store Axis Offsets

GOSUR Get_And Store Interpolation

GOSUE Get And Store Low Value Address

DEEUG CR, "CALIBRATION COMPLETED...",
"You are now ready to run ", CR
"TestCalibratedHms5bCompass . bs2 . ",

RETURN

south, then west.
CompassOffsets DATA directive.

Cet And Store Awis Offzats:

FR“

This subroutine prompts the user to point the compass north,
It then averages the maximum and minimum values for each
axis and stores that average in the EEDPROM area reserved by the

THEN

' wait for user

' Repeat main loop

CR,

(]

CR

then east, then

' FOR...NEXT loop repeats for four axis measurements.

FOR counter 0 TO 3

' Instruckt user to point compass to a particular direction,

' for ENTER character.

DEBUZ CR, "Point compass to ™
LOOKUP counter, [ O, 90, 180,
DEBUG DEC integer
DEBUGZ " degrees™,
DEEUEIN character

270 ]

CR,

GOSUE Compass Get Axes

' Calculate offsets based on max and min wvalues for each axis,

' in EEPROM.
SELECT counter
CASE 0

temp (0)
CACE 1

temp (1)
CASE 2

]

"then press Enter...

then wait

integer

' Get axis measurements

then store

' North

' East

' Bouth
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