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Using the Internal GPS receiver in DOS

The internal GPS receiver in the Allegro is connected to an internal communications port.  This port is Com3.  It is not accessible from the outside, but only to the internal expansion pod.  The UART for Com3 is located at IO address 300h through 307h.  The hardware interrupt for this Com port is IRQ 11.   The UART is the standard one used in desktop computers, the 16C550, which contains a 16 byte FIFO to speed communications.  Your application program can talk directly to the registers in this UART at the above stated address, or you can use a communications library such as Green Leaf, and make calls to the library functions.



Com3:

I/O Address    

300h – 307h





Hardware IRQ  
11





Software Interrupt
73h

If you are writing your own interrupt service routine, then you should be aware that the end of interrupt sequence is slightly different from the end of interrupt for Com1 or Com2.  Since the IRQ used for Com3 is on the cascaded interrupt controller, you must have an end of interrupt for the cascaded interrupt controller as well as the main interrupt controller.  See the sample code in the box below.

To communicate with the internal GPS receiver on the Allegro, you must assert the DTR signal on Com3.  This provides power to the receiver.  If the Antenna is in view of the GPS satellites, then it will take a minute or two to start sending location data to the Allegro.  See the user’s manual for actual times from power up to data output.       When your application terminates, it should close the Com port and make sure the DTR signal is de-asserted.  Otherwise the receiver will continue to consume power.

The receiver can be configured to output NMEA data strings, or set to interact using Trimble’s  TSIP binary protocol.  The receiver can be set up using the GPS POD SETUP program.  This is a Windows CE program, and must be run from within the Windows CE environment.  It will not run from DOS.  The receiver will stay in the mode that you set it, even when the power is switched off.   You can also setup the receiver in your applications program.  Follow the programming instructions in the Trimble Lassen LP GPS receiver user’s manual.    This manual can be found on Trimble’s web site at:


http://trl.trimble.com/dscgi/ds.py/Get/File-10004/lassenlpman.pdf

This will describe the TSIP protocol, and the NMEA data strings.  When the receiver that is built into the Allegro ships from Juniper Systems, it is configured to interact in the TSIP protocol, at 9600 baud, 8 data bits, 1 stop, no parity.

Sample Assembly Code for an Interrupt Service Routine for Com3

------------------------------------------------------------------

ICR1             equ             20H

ICR2             equ             0a0H

EOI              equ             20H

---------------

Com3handler   proc    far

                push    ax            ;save ax

                push    bx            ;save bx

                push    cx            ;save cx

                push    dx            ;save dx

                push    si            ;save si

                push    di            ;save di

                push    bp            ;save bp

                push    es            ;save es

                push    ds            ;save ds




.

      

.




.
(body of interrupt service routine)




.




.

                mov     dx,ICR2       ;send EOI to cascaded int controller

                mov     al,EOI        ;

                out     dx,al         ;send it

                mov     dx,ICR1       ;send EOI to main int controller

                mov     al,EOI        ;

                out     dx,al         ;send it

                pop     ds            ;restore ds

                pop     es            ;restore es

                pop     bp            ;restore bp

                pop     di            ;restore di

                pop     si            ;restore si

                pop     dx            ;restore dx

                pop     cx            ;restore cx

                pop     bx            ;restore bx

                pop     ax            ;restore ax

                iret                  ;return

                endp

Using the GPS Receiver in Windows CE

The GPS receiver is on COM3.  Communicate through Com3 as you would any other com port.  You must control the DTR signal as described for DOS.  The DTR signal must be active to power the receiver. 

Battery Life Concerns

The GPS receivers and antenna consumes about 0.25 watts.  Below is a table of power consumption with and without the GPS receiver.

Allegro power chart







CPU Speed
Power Consumption

Battery Life



Hyper

2.2
Watts


6.0
Hours


High

1.5
Watts


8.9
Hours


Med

1.1
Watts


12.1
Hours


Low

0.9
Watts


14.8
Hours


Miser

0.7
Watts


19.0
Hours

Allegro w/ GPS power chart







CPU Speed
Power Consumption

Battery Life



Hyper

2.45
Watts


5.4
Hours


High

1.75
Watts


7.6
Hours


Med

1.35
Watts


9.9
Hours


Low

1.15
Watts


11.6
Hours


Miser

0.95
Watts


14.0
Hours

The power listed in the above tables do not include display back light or heater.  Depending on the setting of the power manager, and if you have taken advantage of the power control API in your application, then you will need to determine how much time that your application spends at the higher clock speed, and  also at the lower clock speed, to estimate the expected battery life.  If you do not directly control the CPU speed in your program, and you are relying on the automatic power manager, then here is what you might expect.  Since the power manager is watching the serial ports

Space Vehicle acquisition time

The GPS receiver cannot remain powered while the Allegro is turned off or in Suspend.  Although, the receiver has some battery backed RAM that is powered when the Allegro is off in Suspend, that remembers the GPS Almanac.  This means that when powered back up, the receiver can obtain a  fix quickly.  Below are a few excerpts from the Trimble Lassen LP users manual.

--------------------------------------

Acquisition Rate


Cold Start 
<150 seconds 


Warm Start 
<45 seconds 


Hot Start 
<20 seconds 

The performance of a GPS receiver at power-on is determined largely by the availability and accuracy of the satellite ephemeris data and the availability of a GPS system almanac.

Refer to Chapter 4 for additional information. The first time the receiver is powered-up, it

is searching for satellites from a cold start (no almanac). While the receiver will begin to

compute position solutions within the first three minutes, the receiver must continuously

track satellites for approximately 15 minutes to download a complete almanac. This

initialization process should not be interrupted. With a complete almanac and back-up

power, the time to first fix can typically be shortened to less than 45 seconds. The receiver

will respond to commands almost immediately after power-up.

------------------

5.2 Satellite Acquisition and Time to First Fix

5.2.1 Cold-Start

The term “cold-start” describes the performance of a GPS receiver at power-on when no

navigation data is available. “Cold” signifies that the receiver does not have a current

almanac, satellite ephemeris, initial position, or time. The cold-start search algorithm

applies to a Lassen LP GPS which has no memory of its previous session (i.e., is powered

on without the memory backup circuit connected to a source of DC power). This is the

“out of the box” condition of the GPS module as received from the factory.

In a cold-start condition the receiver automatically selects a set of eight satellites and

dedicates an individual tracking channel to each satellite, to search the Doppler range

frequency for each satellite in the set. If none of the eight selected satellites is acquired

after a pre-determined period of time (time-out), the receiver will select a new search set of

eight satellites and will repeat the process, until the first satellite is acquired. As satellites

are acquired, the receiver automatically collects ephemeris and almanac data. The Lassen

LP GPS uses the knowledge gained from acquiring a specific satellite to eliminate other

satellites, those below the horizon, from the search set. This strategy speeds the acquisition

of additional satellites required to achieve the first position fix.

The cold-start search sets are established to ensure that at least three satellites are acquired

within the first two time-out periods. As soon as three satellites are found, the receiver will

compute an initial position fix. The typical time to first fix is less than 2 minutes.

A complete system almanac is not required to achieve a first position fix. However, the

availability and accuracy of the satellite ephemeris data and the availability of a GPS

almanac can substantially shorten the time to first fix.

Note – When installed in the interface unit, the Lassen LP GPS receives back-up power

from a lithium battery. This battery enables the Lassen LP GPS to always start from either

a warm or hot start. To force a cold start, issue the 1E TSIP command ([Control] + [K] in

the TSIP chat program on the GPS toolkit diskette in the Starter Kit).

5.2.2 Warm Start

In a warm start condition, the receiver has been powered down for at least one hour but has

a current almanac and an initial position and time stored in memory.

When connected to an external backup battery, the Lassen LP GPS retains the almanac,

approximate position, and time to aid in satellite acquisition and reduce the time to first

fix. When an external back-up battery is not used, the TSIP protocol allows the almanac,

an initial position, and time to be uploaded to the receiver via the serial port, to initiate a

warm start.

During a warm start, the Lassen LP GPS identifies the satellites which are expected to be

in view, from the system almanac, the initial position and the approximate time. The

receiver calculates the elevation and expected Doppler range frequency for each satellite in

this expected set and directs the eight tracking channels in a parallel search for these

satellites.

The warm start time to first fix, when the receiver has been powered down for more than

60 minutes (i.e. the ephemeris data is old), is usually less than 45 seconds.

5.2.3 Garage Search Strategy

During a warm start search, the Lassen LP GPS knows which satellites to search for, based

on the system almanac, the initial position (last known position) and the current time. In

some cases, the receiver may not be able to acquire the expected satellite signals (e.g., a

vehicle parked in a garage or a vessel in a covered berth). Trimble's patented “garage

search” strategy, also known as a split search, is designed for such situations.

If the receiver does not acquire the expected set of satellites within 5 minutes of power-on,

some of the eight tracking channels will continue to search for the expected satellites

(warm search) while the remaining channels are directed in a cold start search. This

strategy minimizes the time to first fix in cases where the stored almanac, position and

time are invalid. The stored information is flushed from memory, if the cold start search

proves effective and the warm search fails.

5.2.4 Hot Start

A hot start strategy applies when the Lassen LP GPS has been powered down for less than

60 minutes, and the almanac, position, ephemeris, and time are valid. The hot start search

strategy is similar to a warm start, but since the ephemeris data in memory is considered

current and valid, the acquisition time is typically less than 20 seconds.

------------------------------------------

You can download the Trimble Lassen LP System Designers Reference Manual from Trimble's web site.


http://www.trimble.com/lassenlp_ts.asp?Nav=Collection-4122







