Tecbnical )
Note TN214

Connecting the Rabbit 2000
to a Garmin GPS25 Recelver

I ntroduction

This technical note covers the hardware issues of connecting the Rabbit 2000 chip to a
GPS (Global Positioning System) receiver and the software routines for decoding the data
from a GPS receiver. The receiver used in this example is a Garmin GPS25-LVC or
GPS25-LVS.

GPSHardware and Connections

All standard GPS hardware communicates using the NMEA-1803 standard for marine
electronics devices. Most GPS hardware also supports a variety of additional proprietary
communications protocols, but NMEA-1803 is the ubiquitous standard that is supported
by the software libraries described below.

The NMEA-1803 standard specifies that communications between devicesis through a
standard serial link running at 4800 bps. Both versions of the GPS25 use this standard.
The GPS25-LVC transmitsat CMOS levels (0 V, 5 V), and the GPS25-LV S transmits at
both CMOS and RS-232 |evels.

* If you are using a Jackrabbit board, you will need to use the RS-232 line with the
GPS25-LVS. Consult the pinout for the receiver and connect TXD1 on the GPS
receiver to RXC on the Jackrabbit board.

 If you are using a RabbitCore module, you can use the CMOS line from either receiver.
Connect the NMEA output pin on the receiver to PC3 on the RabbitCore board.

When working with GPS systems, one important factor to keep in mind isthat they often
will not work properly indoors. If you have access to a portable computer, you can test the
GPS system outside or in a car. Both the Jackrabbit and the RabbitCore Prototyping Boards
have voltage regulators that will allow you to power the board and the GPS receiver from a
car’'s cigarette lighter. You will need to build an adapter to route power from the cigarette
lighter port to the Prototyping Board's power header. Once thisis done, you can use the
regulated power on the Prototyping Board (GND and Vcc) to power the receiver.
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NM EA-1803 Protocol

The NMEA-1803 protocol consists of ASCII “sentences’ sent repeatedly by the GPS
receiver. These sentences always start with the character $ and end with a carriage
return/newline sequence. The format is:

${tal ker id}{sentence id}, {comma separated |ist of fields...}{optional
checksun\r\n

The talker id is atwo-letter code that indicates the type of device sending the message.
Thiswill aways be“GP’ when reading data from a GPS receiver.

The sentence id is a three-letter code that indicates the type of information being sent and
the format of the following data fields. The different sentence types that can be parsed by
the Rabbit 2000 GPS library are:

+ GGA

« GLL

* RMC

These are common sentence types supported by almost all GPS systems.

All these sentence formats provide the geographical location, which can be extracted
using the function gps_get _posi ti on. The RMC type contains full UTC time informa
tion, which can be parsed by the gps_get _ut ¢ function. Both functions are availablein
the GPS. LI B library described in the next section.
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Software

A GPS utility library has been written to provide common processing functionsto the user.
Thefirst set of functions parses NMEA-1803 sentences and extracts the desired fields

from them.
i nt gps_get_position(GPSPositon *newpos, char *sentence);

Retrieves geographic position information from an NMEA-1803 sentence and fillsinaGPSPosi t i on
structure. The format of a GPSPosi t i on structureis:
typedef struct {
int |at_degrees;
i nt | on_degrees;
float |at_m nutes;
float |on_m nutes;
char lat _direction;
char lon_direction;
} GPSPosi tion;
|at_direction can be "N' or "S"
lon_direction can be "E' or "W

Parameters
newpos—a GPSPosition struct to fill with the relevant fields in the NMEA-1803 sentence.
sent ence—the NMEA-1803 sentence from the GPS receiver to be parsed

Return Value

0—success
—1—parsing error
—2—sentence marked invalid

int gps_get _utc(struct tm*newti me, char *sentence);

Parses an RMC sentence for the UTC time and date, and loads it into at mstructure.
Parameters

newt i mne—at mstructure (see mkt min the Dynamic C Premier User’s Manual) that will befilled with
the time and date reported in the sentence.
sent ence—the NMEA-1803 sentence from the GPS receiver to be parsed. This must be an RMC sen-
tence.
Return Value
0O—success

—1—parsing error
—2—sentence marked invalid
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Calculating distance over land given a pair of geographical coordinatesis anontrivial cal-
culation, and so a utility function is provided in the library to do this calculation.

fl oat gps_ground_di stance(GPSPosition *a, GPSPosition *b);

Calculates the distance over the surface of the earth between two geographical points. Uses a spherical
model of the earth with aradius of 6371km.

Parameters

a and b are the two geographical coordinates between which the distance is to be calculated. They are
the same structures used by gps_get _posi ti on.

Return Value
The distance in kilometers between the two points.
Example

The following is an example of a program receiving datafrom a GPS. It assumes that a
GPS recelver is connected to Serial Port C on the Rabbit 2000 chip.

/**************************

gps_test.c

Test out GPS routines
**************************/

#use "gps.|lib"

#def i ne Cl NBUFSI ZE 127
#def i ne COUTBUFSI ZE 127
#def i ne MAX_SENTENCE 100

/'l nanes of days of week

const char daynane[7][4] = {"Sun","Mn", " Tue", "Wed", " Thu","Fri","Sat"};

const char nont hnanme[ 12][4] = {"Jan", "Feb", "Mar", "Apr", "May", "Jun",
"Jul", "Aug", "Sep", "Cct", "Nov", "Dec"};

GPSPosi tion current_pos;
struct tmcurrent _tine;

mai n() {
char sent ence[ MAX_SENTENCE] ;
int input_char;
int string_pos;
char dir_string[2];

ser Copen(4800) ;
string_pos = O;
dir_string[1] = O;
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while(1l) {
i nput _char = serCgetc();
i f(input_char == "\r’ || input_char == '\n") {
sentence[string_pos] = 0; // add null

printf("%\n", sentence);

i f(gps_get_position(&current_pos, sentence) == 0) {
dir_string[0] = current_pos.|lat_direction;
printf("Latitude: %l %' 9%\n", current_pos.| at_degrees,

current_pos.lat_mnutes, dir_string);
dir_string[0] = current_pos.lon_direction;
printf("Longitude: % %' 9%\n", current_pos.|on_degrees,
current_pos.lon_mnutes, dir_string);

}
i f(gps_get _utc(&current_tinme, sentence) == 0) {
printf("UTC. % %-%-% %02d: %92d: %92d\ n",
daynane[current _time.tmwlay], current_time.tm nday,
nmont hname[ current _tine.tmnmon - 1],
1900 + current_time.tmyear, current_time.tm hour,
current _time.tmmn, current_tine.tmsec );
}
string_pos = O;
}
el se if(input_char > 0) {
sentence[ string_pos] = input_char;
string_pos++;
i f(string_pos == MAX_SENTENCE)
string_pos = 0; Il reset string if too |arge
}
}
}
References

Thereisalarge amount of information about GPS and the NMEA-1803 standard available
on the Web.

Z-World

2900 Spafford Street

Davis, California 95616-6800
USA

Tel. (530)757-3737

o \ AI> RLD FAX (530)753-5141
V V u Web site: http://www.zworld.com
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