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Introduction

This is a guide to how to attach the Vector 2x compass module to the MIT Handy
Board.  This assumes that the SPI port is not available − possibly because you have
already used it for a Polaroid range detector.

Requirements

This requires an Expansion Board fitted − as we need the digital outputs.

Circuit Board

The following diagram is for a 0.1" stripboard layout.  Each strip is indicated with a
line, dots indicate connections, and crosses indicate where you should cut the strips.

If you want to make up a PCB for this, then you’re probably smart enough to work it
out.

The additional components are two BC548 NPN transistors (used to invert the voltage
to the EOC and SDO pins) and two LEDs.  These were used to add some resistance
to the line and to aid debugging.  

The compass module is used in Slave mode.  The disadvantage of this is that the
Handy Board has to request a reading, which takes around 0.26 seconds for the
Vector to calculate.  The advantage is that it only consumes Handy Board CPU while
taking a reading, and also that it consumes a lot less power.
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Ground
+5V
N/C
Reset − to Exp Board Digital Out
N/C
P/C and SS − to Exp Board Digital Out
N/C
EOC − to HB Digital In
SDO − to HB Digital In
SCLK − to Exp Board Digital Out

Note the use of LEDs − you will need 
to cut the stripboard beneath them. 
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The heading will be calculated
along this orientation.



In the above image, there is a rectifier made out of discrete diodes.  This allows the
ground and +5V signals to be reversed, and was needed because the power
connector used could be accidentally connected the wrong way around.  This could
be done using a single rectifier component − I just didn’t have one lying around.

Software

The following routine is based on code originally written by Randy Sargent.  The pin
connections are global variables set at the start of the file, and several msleep() calls
have been removed.  This appears to allow the retrieval of the final bit (which has to
be retrieved within 20 usec of SCLK being raised the last time).

/ *
compass. c

Rout i nes f or  t he vect or  compass modul e.

Pi nout s ar e speci f i ed as gl obal  var i abl es.   Must  cal l  compass_i ni t
bef or e at t empt i ng t o r ead t he compass.   I t  t akes appr ox . 26 seconds
t o t ake a r eadi ng,  so i f  you’ r e t ur ni ng at  t he t i me . . .  : −(   

v1. 0,  Doug Ri nckes,  2001
doug. r i nckes@i name. com

* /

/ *  di gi t al  out put s on t he expansi on boar d * /
i nt  scl k = 5; / *  gr een wi r e * /
i nt  pcss = 6; / *  whi t e wi r e * /
i nt  r eset  = 7; / *  br own wi r e * /

/ *  di gi t al  i nput s on t he handyboar d * /
i nt  sdo = 14; / *  bl ue wi r e * /
i nt  eoc = 15; / *  pur pl e wi r e * /

voi d compass_i ni t ( )
 {

set _di gi t al _out ( pcss) ;
set _di gi t al _out ( scl k) ;
set _di gi t al _out ( r eset ) ;
cl ear _di gi t al _out ( r eset ) ;
msl eep( 15L) ;
set _di gi t al _out ( r eset ) ;
msl eep( 5L) ;
/ *
   t hi s l ong wai t  i s t o pr event  at t empt i ng t o r ead t he compass  
   unt i l  i t  i s f ul l y r eset .  
* /
msl eep( 100L) ;

}

i nt  compass_r ead( )
{

i nt  bi t ;
i nt  headi ng = 0;
i nt  eoc_r et ur n;

/ *  set  scl k and pcss hi gh,  t hen dr op pcss f or  a shor t  t i me * /
set _di gi t al _out ( scl k) ;
set _di gi t al _out ( pcss) ;
msl eep( 5L) ;
cl ear _di gi t al _out ( pcss) ;
msl eep( 2L) ;
set _di gi t al _out ( pcss) ;

/ *  eoc shoul d dr op. . .  * /
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Header for cableto Handy Board

Diodes (LEDs)Vector module

Transistors

Rectifier made out of discrete diodes.
Used so the power connector 
doesn’t have to be keyed.



eoc_r et ur n = di gi t al ( eoc) ;
i f  ( eoc_r et ur n == 1)  {

/ *  hmm,  eoc di dn’ t  dr op.   t r y poki ng i t  agai n * /
set _di gi t al _out ( pcss) ;
msl eep( 5L) ;
cl ear _di gi t al _out ( pcss) ;
msl eep( 2L) ;
set _di gi t al _out ( pcss) ;
eoc_r et ur n = di gi t al ( eoc) ;
/ *  i f  eoc st i l l  di dn’ t  dr op,  bomb out ,  ot her wi se cont i nue * /
i f  ( eoc_r et ur n == 1)  {

r et ur n −1;
}

}

/ *  ok now wai t  unt i l  eoc goes hi gh − i ndi cat es t hat  t he compass i s r eady * /
whi l e ( di gi t al ( eoc)  ! = 1)  {

;
}

/ *  so eoc i s now hi gh,  and t he compass can be r ead * /
/ *  dr op pcss whi l e dat a i s bei ng cl ocked out  * /

cl ear _di gi t al _out ( pcss) ;

/ *  cl ock 7 t i mes t o cl ock out  seven bi t s whi ch ar en’ t  used.   * /
f or  ( bi t  = 1; bi t  <= 7; bi t  ++)  {

cl ear _di gi t al _out ( scl k) ;
set _di gi t al _out ( scl k) ;

}

/ *  get  t he next  bi t  * /
cl ear _di gi t al _out ( scl k) ;
set _di gi t al _out ( scl k) ;
i f  ( di gi t al ( sdo)  == 1)  {

headi ng=256;
}

/ *  now cl ock out  t he next  8 bi t s * /
msl eep( 5L) ;
f or  ( bi t  = 7; bi t  > 0; bi t  −−)  {

cl ear _di gi t al _out ( scl k) ;
set _di gi t al _out ( scl k) ;
i f  ( di gi t al ( sdo)  ! = 0)  {

headi ng +=( i nt ) ( ( 2. ^( f l oat ) ( bi t ) ) +1. ) ;
}

}
/ *
   cl ock out  f i nal  bi t  ( bi t  0) .  causes f l oat i ng poi nt  over f l ow i f
   done i n pr evi ous l oop.
* /
cl ear _di gi t al _out ( scl k) ;
set _di gi t al _out ( scl k) ;
i f  ( di gi t al ( sdo)  ! = 0)  {

headi ng +=1;
}

cl ear _di gi t al _out ( scl k) ;
set _di gi t al _out ( pcss) ;
set _di gi t al _out ( scl k) ;

r et ur n headi ng;
}
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