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ABSTRACT

There is a long history since the application of magnetic compass on the ship, compared
with modern gyrocompass, it takes the advantage of cheap, stable, durable and without of
power, which be used in small or medium-sized ship wildly. However, due to magnetic
compass installed in a fixed place, when looking over the instructions angle, you need to
close it, and in the case of view angle, the error is uncertain. In order to solve the problem,
designing a magnetic compass digital converter, fixing it on the middle place above the
surface, through the two magnetic signal sensors which mutually perpendicular in the
converter, converting the magnetic field strength of the magnetic compass needle into two
mutually perpendicular directions voltage, and through voltage signal amplification and
analog-to-digital conversion, obtained two magnetic field strength digitals related to ship's
position (vertical and horizontal) direction , by calculating two arctangent program of the
magnetic field strength, can calculate the angle of the bow and the Earth north magnetic, and
can display directly or send to radar or electronic chart apparatus for displaying the sailing
information through number digital, improved the veracity and conveniences of magnetic
compass reading.

The digital converter in point is composed of a sensor, a microprocessor, a 3-bit LED
display and a power circuit. The sensor is chosen as LSM303DLH chip manufactured by
ST Microelectronics corporation with the function of outputting three-axis magnetic field
strength and three-axis acceleration of gravity at the same time, i.e. by which both the
magnetic field and the acceleration of gravity can be obtained. The microprocessor chip is
STCI12LES608AD produced by Hong Jing Company, with 32 feet and square patch small
package. STCI2LE5608AD has also a 10-bit analog-to-digital converter inside, with a speed
of 10thousand/Sec supporting to load and debug program online. A 3-bits red LED digital
tube displayer on the magnetic compass digital converter is used to display the integer value
of the magnetic north angle directly. Through LSM303DLH chip’ s serial port output the
decimal part of the magnetic north angle can also be displayed, and the statement format
meets international standard IEC61162-1 (NMEAOI183 compatible), guaranteecing the
universal application to other devices on the ship. The power part is designed to produce '

two-level output voltage, 3.3V and 1.8V, and supply electricity for the SCM chip and the



LSM303DLH sensor, respectively.

The magnctic compass digital converter can be used in all of magnetic compassed at
home and aboard in market through test, and get the good effect, the feature includes: convert
date stably and rcliably, 0.1 resolution, 1.5 degree conversion accuracy; LED digital tube
display directly and with adjustable brightness function; with four gears serial port output
baud rate adjustable function; information output resolution adjustable; installation position
error clectronic adjustment function.

Key words: single chip microcomputer; magnetic compass; digitization; convert
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