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Introduction to GPS and PICAXE



Introduction 
Welcome to this short tutorial introducing the use of GPS with the popular PICAXE 
system.

ά¢ƘŜ Global Positioning System (GPS)is a global navigation satellite system (GNSS) 
developed by the United States Department of Defence and managed by the United 
States Air Force 50th Space Wing. It is the only fully functional GNSS in the world, 
can be used freely by anyone, anywhere, and is often used by civilians for navigation 
purposes. It uses a constellation of between 24 and 32 medium Earth orbit satellites 
that transmit precise radiowave signals, which allow GPS receivers to determine 
ǘƘŜƛǊ ŎǳǊǊŜƴǘ ƭƻŎŀǘƛƻƴΣ ǘƘŜ ǘƛƳŜΣ ŀƴŘ ǘƘŜƛǊ ǾŜƭƻŎƛǘȅΦέ 
http://en.wikipedia.org/wiki/Global_Positioning_System

In this tutorial we will be using the EM-410 GPS module manufactured  by Globalsat, 
and a PICAXE 18X chip.

¢Ƙƛǎ ƛǎ ŀƭǎƻ ǘƘŜ Ǉƻƛƴǘ ǿƘŜǊŜ L ǎŀȅ ǘƘŀǘ LΩƳ ƴƻǘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ŜȄǘŜǊƴŀƭ ƭƛƴƪǎ ǇǊƻǾƛŘŜŘΦ tŜƻǇƭŜ ŀƭǿŀȅǎ ǿǊƛte 
ǘƘƛǎΣ ǎǳǊƭȅ ǎƻƳŜƻƴŜ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŀƭƭ ǘƘŜ ǿƻǊƭŘΩǎ άŜȄǘŜǊƴŀƭ ƭƛƴƪǎέΦ aŀȅōŜ ǿŜ ǿƛƭƭ ƴŜǾŜǊ ƪƴƻǿ ǿƘƻ ƛǎΧ

http://en.wikipedia.org/wiki/Global_Positioning_System


Background Reading

I recommend reading the following articles to build up your knowledge and understanding 
ƻŦ Dt{Ω ŀƴŘ ǘƘŜƛǊ ƛƴǘŜǊŦŀŎŜΦ

ÅThe sparkfunGPS tutorial: 
http://www.sparkfun.com/commerce/tutorial_info.php?tutorials_id=68&page=1
ÅGPS tutorial by Michael Simpson, part 1 only (this deals more with PC interface of GPS) : 
http://www.kronosrobotics.com/Projects/GPS.shtml
ÅNMEA reference guide: 
http://www.sparkfun.com/datasheets/GPS/NMEA%20Reference%20Manual1.pdf
ÅsparkfunGPS buying guide : 
http://www.sparkfun.com/commerce/tutorial_info.php?tutorials_id=127

The EM-410 is not mentioned in any of the GPS guides, however you can consider it to be 
almost exactly the same as the EM-406.

Once you have a good understanding of GPS, NMEA sentences and have reached a higher 
ǇƭŀƴŜ ƻƴ ŜƴƭƛƎƘǘŜƴƳŜƴǘΧΦŎƻƴǘƛƴǳŜ ƻƴΦ

http://www.sparkfun.com/commerce/tutorial_info.php?tutorials_id=68&page=1
http://www.kronosrobotics.com/Projects/GPS.shtml
http://www.sparkfun.com/datasheets/GPS/NMEA Reference Manual1.pdf
http://www.sparkfun.com/commerce/tutorial_info.php?tutorials_id=127


EM-410 

The module uses a rather annoying 
connector, this can be purchased 
from cool components or Sparkfun.

Annoying connector

The Em-410 is a very small low 
cost GPS receiver. It uses an 
active antenna which can either 
be a ceramic chip antenna 
(shown in picture) or one on a 
wire. The connector is MMCX 
female on the board. A search 
ŦƻǊ άaa/·έ ƻƴ Ŝ.ŀȅ ǿƛƭƭ ƎƛǾŜ 
you a host of suitable antennas. 

EM-410 Datasheet

http://www.globalsat.com.tw/products-page.php?menu=2&gs_en_product_id=6&gs_en_product_cnt_id=47&img_id=120&product_cnt_folder=8


EM-410 Pins

Taken and adapted from EM-410 
Datasheet

3.3v

0v

To PICAXE input

To PICAXE output

*

3.3v

*I still haven't figured out how 
ǘƻ ǳǎŜ ǘƘƛǎΦ LΩƳ ƴƻǘ ǊƛǎƪƛƴƎ 
putting power into it.



RS-232 Setup
This is if you want to have a direct PC link to first just to check the GPS is working or to 
see the output on a terminal window.

The RS-232 is a generic set 
up. All it does is change the 
voltage level of the input to 
a higher one. This is because 
the PC serial signals operate 
on up to 12v and often 
electronic components 
operate on 5v or 3.3v. So all 
you need to do to use this 
generic circuit: connect the 
GPS RX and TX to the chip, 
ŀƴŘ ŘƻƴΩǘ ŦƻǊƎŜǘ ǘƻ ŎƘŀƴƎŜ 
the chip voltage to 3.3v. 
Connect to your PC serial 
port, and view the output 
with a terminal program.

Always same voltage as 
your component

Image from 
http://www.coolcircuit.com/circuit/rs232_driver/index.html

The MAX232 is one of many chips that will do this 
job.

TO PC

http://www.coolcircuit.com/circuit/rs232_driver/index.html


Setup
This is the annoying connector where the other end has been cut off and 
the wires have been broken out onto pins which then allow it to be 
plugged into a breadboard.

This is a picture of my setup, the GPS is connected to the 
PC via a RS-232 chip and serial cable.



Setup
Getting the module up and running is easy.
ÅPower it up according to the datasheet, (note GPS-VBAT must be powered for 
operation) GPS module is 3.3V
ÅConnect GPS-TX to a PICAXE input
ÅConnect GPS-RX to a PICAXE output

Once powered the module will immediately begin to output serial data. Check that it 
is with a logic probe on the GPS-TX pin.

GPS
TX

RX

P
IC

A
X

E
 1

8
X

Input

Output 

3x 10K Resistors



Setup 

This is a screenshot of the raw output of the 
GPS module, you can see the output of the 
NMEA sentences discussed earlier. 



Programming
Now that you have a circuit up and running, and if you are already proficient with 
PICAXE programming you could probably now go off and start using the data from the 
GPS using only a few simple commands. 

But next I will present a simple run through of a program that will demonstrate all you 
need to know to begin using GPS with PICAXE.



Program
'*** This program will input the GPS serial data and process***'
'*** It using the variables on the PICAXE. The GPS outputs ***'
'*** 4800 baud serial data by default, so we will use this  ***'

Data_in:

'Use the qualifier "$GPGGA" to input the GGA NMEA sentence. Use the variable b0 as a 
'dummy for all the characters we don't want NB, including commas'
serin0, T4800, ("$GPGGA"),b0,b1,b2,b3,b4,b5,b6,b7,b8,b9,b10

'Flash an LED when a GGA sentence is input'
toggle6

'So now you have the time stored in these variables, you can now use them however you want,
'store them in EEPROM with the poke command or even display them to a LCD for a very accurate
'clock down to the millisecond.

'All I will do with the data is debug in this loop to show the time'
debug

gotoData_in



Program

Local UK time GMT+1

12:51:24.000

Working nicely
Internet time is actually slow by 9 seconds! 


