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SPT0001 - DIGITAL COMPASS MODULE (Preliminary 1.3)
e DESCRIPTION

SPTO0001 is a digital compass module for use in navigation and guidance system.
This compass solution can be easily integrated into systems using a digital
interface. The SPT0001 consists of a Honeywell HMC1052 two-axis
magneto-resistive sensor with integrated 10-bit ADC to provide resolution of 1°
and accuracy of + 3°. All compass calculation and Hard Iron compensation
routines are included in the integrated microcontroller.

e FEATURES

0°~ 359° range

+ 3% accuracy

1° resolution

Hard Iron Compensation

Integrated MCU for heading calculation and compass calibration
Low power consumption (STOP mode, <1uA)

Easy to use digitalinterface

Wide operating voltage (2.4V to 3.3V)

e APPLICATIONS

Handheld digital compass
Digital Navigation System (DNS)
Vehicle' Compass

PDA Compass

Mobile Phone Compass

e \ TECHNICAL SPECIFICATIONS

Parameter Specification
Range 0°~359°
Accuracy +3°
Resolution 1°
Supply voltage 24V1t03.3V
Current consumption (Stop Mode) <1uA
Current consumption (Operating) <500uA
Current consumption (Calibration) <500uA
Operating temperature —20°C ~ +70°C

Table 1: Specification
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e PIN DESCRIPTION

Pin Name 110 Function
1 VDD Power | Supply voltage, connect to VDD
2 SELECT 0] Active high select for compass
3 READY I Compass ready signal
4 DATA /10 Input/Output port for command/data
6 CLOCK 0] Clock generated by Master
7 GND Power | Ground

Table 2: Pin Descriptionm

e TABLE OF COMMANDS

Command Option Data Description
0101 0001 13 bits Get compass heading
(1 bit Error bit, followed by 12 bits-BCD'values)
0101 0010 / Calibration

Table 3: Table of Commands
e COMPASS HEADING

The compass module operates as a slave-device.\ On-power up, the
compass module enters STOP mode which consumes negligible current. To
enable the compass, the SELECT pin\changes from\low to highand the

compass module then wakes up from STOP . mode. The'master should send
the command (0101) and'the QP CODE(.0001) to the slave.Upon reception
of the command, the compass.module acknowledge by setting high the
ready signal..The\master should then set the clock to tell the compass the
acknowledgement ‘is received. \It\ fellows that the compass performs
calculation-of compass heading. Upon completion of calculation, the READY
pin-will be ‘set"high bythe-compass module. As this time, the master can
cloek.the slave-and read the'DATA pin to obtain the compass heading. The
first bit indicates whether a successfully heading is calculated. If this bit is
zero, it~means that” there is error occurred such as strong magnetic

distortion.detected. At last, the master should set the SELECT pin to low to
put the.compass module into sleep mode to reduce current consumption.

e \ CALIBRATION

Digital compasses consist of sensing device to detect the earth’s magnetic
field. This magnetic field is weak and can be distorted by nearby ferrous
objects or magnet. Calibration has to be done to compensate the distortion
in magnetic field for accurate heading.

The calibration procedure is simple. The compass has to be placed on a
horizontal plane and it enters calibration mode. The user is requested to
rotate the compass slowly for one circle. After all, the user informs the
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system completion of calibration.

It should be noticed that calibration is necessary whenever the compass is
relocated. A good practice is to avoid placing the compass near ferrous
objects and strong magnetic field.

To perform calibration, the master sets the SELECTpin to high to wake up
the compass and sends the command (0101) and op code (0010). The
compass module then wakes up and performs calibration. The user should
rotate the compass slowly for one circle. Upon completion, the master sets
the CLOCK pin to high and waits for the READY pin to go high. After all the

master should clock once again and check the DATA pin. If DATA pin is high,
then the calibration is completed. Otherwise, the calibration procedure has
to be performed once again.

e TIMING DIAGRAMS
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e APPLICATION CIRCUIT

4.5V
VDD
SELECT |
SPT0001 READY >
Compass Module MCU
CLOCK |
DATA | >
GND
e CONTACT INFORMATION
SPARK TECHNOLOGY LIMITED
JLUNE Y S S i S IR /AN
Authorized distributor of Honeywell
Email : sales@spark-hk.com
Tel : (852) 2646-2239
Fax : (852) 2646-0280
Address : Unit 1806, 18/F, Technology\Park,\18\On Lai Street,
Siu Lek Yuen, Shatin; N.T\; Hong Kong
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SPARK assumes no responsibility for any errors which may appear in this document nor for any infringement of patents
or ether rights of third parties which may result from its use. No license is granted by implication or otherwise under any
patent or patent rights of SPARK. SPARK reserves the right to make change without further notice to any products
herein to improve reliability, function or design. SPARK products are not designed, intended, or authorized for us as
components in systems intended, for surgical implant into the body, or other applications intended to support or sustain
life, or for any other application in which the failure of the SPARK product could create a situation where personal injury
or death may occur. SPARK products are not authorized for use as critical components in life support devices or
systems without express written approval of SPARK.

This article is the property of Spark Technology Limited (Spark) and is intended to use as conceptual study, product
introduction etc. Any unauthorized usage either in electronic or hardcopy format will be strictly prohibited. Spark
reserves all rights to raise legal action to any illegal manipulation of this article.
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