Electronic Compass
Calibration Made Easy with
EEPROMs

When a compass is first installed in a vehicle, or when new
equipment, such as car speakers, are added to a vehicle
with a compass, the compass must be compensated for
stray magnetic fields. With a magnetic compass, it must be
pointed towards magnetic north and then adjusted. This
procedure is repeated at all four main points of the compass
until the compass is calibrated. This procedure is lengthy
and also requires another calibrated compass to point the
vehicle in the correct direction.

The block diagram illustrates an electronic compass that,
with the aide of an E2 memory, makes adjusting a compass
as easy as pushing a button, and also eliminates the need
for another compass. In addition it gives you the ability to
adjust for variation between magnetic and true north. This is
a major advantage because it is something that even the
most expensive magnetic compass cannot do.

The brain of the electronic compass is the COP421 micro-
controller. There are two sense coils, one for north/south
and one for east/west. The output of each of the sense
amplifiers is an analog voltage which is fed into the A to D
converter. These voltages are read by the COP421 over the
microwire interface. From these voltages, the microcontrol-
ler determines the direction and displays the results
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once again over the microwire interface. To compensate the
compass in a new environment the procedure is very sim-
ple. Start by pointing the car in any direction and push the
switch. The CPU at this time will measure the voltage at the
sense amplifiers and store this information in the E2 memo-
ry over the microwire interface. Now the vehicle is turned
180°, and the button is pushed again. The same procedure
will be followed internally. The compensation procedures
are now complete. During operation the CPU will compen-
sate for stray fields by adding an analog voltage back into
the sense amplifiers. This value is stored in E2 memory and
not lost when the power is turned off, but is readjustable if
its environment is modified.

Compass variation is the difference between true and mag-
netic north. This variation differs all over the world and is
something that must be taken into consideration when navi-
gating by compass. With the E2 memory device, a variance
can be programmed in for any given location. In California
this is approximately 17°, in Michigan approximately 1°.
Once again, this cannot be accomplished by a magnetic
compass, and would have been impossible to accomplish
without an E2 memory device.

MICROWIRE™ is a trademark of National Semiconductor Corporation.
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LIFE SUPPORT POLICY

Lit. #114527

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.
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