Chapter 5


Software Interface








This chapter describes the SVeeSix-CM3 software interface and start-up characteristics for each of the interface protocols.  In addition, a description of the  receiver operating modes is provided along with a brief discussion of the interface protocols.





When connected to an external GPS antenna, the SVeeSix-CM3 receiver contains all the circuitry necessary to automatically acquire GPS satellite signals, track up to 8 GPS satellites and compute and output location, speed, heading, and time.  





The SVeeSix-CM3 receiver will automatically begin to search for and track GPS satellite signals at power-up.  The time to first fix from a complete cold start is normally 2 to 4 minutes, varying with time required to acquire satellite almanac and ephemeris data.  The receiver will respond to commands almost immediately after power-up.








�
Startup





The SVeeSix-CM3 is a complete 6-channel GPS receiver for embedded applications. 


The receiver will automatically begin to search for and track GPS satellite signals at power-up.  The SVeeSix-CM3 time to first fix from a complete cold start is normally 2 to 4 minutes, varying with time required to acquire satellite almanac  and ephemeris data.  This time to first fix can typically be shortened to less than 50 seconds if back-up power is used to power the real-time clock and maintain RAM.  The receiver will respond to commands almost immediately after power-up.








Software Tool Kits





Trimble provides two software developer tool kits to support the two I/O protocols supplied with the SVeeSix-CM3 Starter Kit.  These tool kits contain user-friendly programs to communicate with the receiver and include sample source code or reusable routines to aid system integrators in developing their own applications.





If unfamiliar with Trimble's  SVeeSix family of GPS receivers and the I/O protocols available, please take a moment to review Appendix B, TSIP User’s Guide or Appendix D, GPSSK User's Guide for TAIP.  If  a copy of the software tool kit for the I/O protocol chosen was not included, please contact the nearest Trimble representative or call the Technical Assistance number listed on the front cover of this manual.





�
Communicating with the SVeeSix-CM3 Module





The SVeeSix-CM3 supports three I/O message protocols.  The developer's starter kit includes configuration software to program the unit for TSIP (Trimble Standard Interface Protocol),  TAIP (Trimble ASCII Interface Protocol), and NMEA (National Marine Electronics Association).   The protocols are discussed at the end of this chapter, and are explained in  greater detail in Appendices A through E.  





The SVeeSix-CM3 modules are delivered with the TSIP protocol installed.  A separate configuration disk can be purchased or downloaded from the Trimble FTP: site at





FTP://FTP.trimble.com/pub/sct/embedded/bin/ 





These files can change the CM3 module to output TSIP, TAIP or NMEA protocols.





( NOTE:  The standard temperature configuration disk only works with the standard temperature module.  Similarly, the extended temperature configuration works with the extended temperature board.  The extended temperature software configuration will give unpredictable results on the Standard temperature module or vise-versa.  





Communication with the SVeeSix-CM3 module is through a CMOS compatible,  TTL level serial port.  This approach makes the SVeeSix-CM3 module software compatible with other members of the SVeeSix family of  GPS receivers and simplifies system integration.  If connecting the CM3 to a RS-232 serial port on a PC,  use either the starter kit motherboard or a TTL to RS 232 converter along with the proper interface cables.





The SVeeSix-CM3 serial port default characteristics are under firmware control and are different for the TSIP, TAIP and NMEA protocols.  When running TSIP or TAIP, the port characteristics may be changed by the user.  Refer to Table 5-1 for the default port settings.  On differential-ready modules, the secondary serial port factory settings for RTCM SC-104 input are: 4800, 8, 1, None.


�
Communicating with the SVeeSix-CM3 Module  (con’t.)








Table 5-1   


Default Serial Port Characteristics  (Primary Port)





Characteristic	TSIP Default	TAIP Default	NMEA Default	


Characteristic�
TSIP Default�
TAIP�
NMEA Default�
�



Baud Rate�



9600�



4800�



4800	�
�



Data Bits�



8�



8�



8�
�



Stop Bits�



1�



1�



1�
�



Parity�



Odd�



None�



None�
�
		


	


Any standard  DOS serial communications program such as PROCOMM or  Windows terminal program can be used with TAIP or NMEA, however TSIP is a binary protocol and will not display standard  text.  Trimble encourages the use of the DOS compatible software tool kit when using the TSIP and TAIP protocols included in the CM3 Starter Kit.   








Protocol Summary





TSIP Data Output





The Trimble Standard Interface Protocol (TSIP) is the base level protocol for the CM3.  TSIP is a Trimble proprietary bit level protocol using hexadecimal request packets and hexadecimal response packets.  The user can select the data output by the CM3 by sending request packets to the GPS receiver.  Bit settings within the bytes of the request packets determine what data is output by the CM3.  The format of these request and response packets are described in Appendix A.  The TSIPCHAT program in the CM3 Starter Kit allows the system developer to use a computer keyboard to send the request packets to the GPS receiver and have the responses to these requests displayed on a DOS computer screen in ASCII format.  Also provided in the Starter Kit are the C source code routines for the TSIPCHAT program.  This C source can be used as a software design guide by programmers who need to communicate with the CM3 for system integration.





Protocol Summary (con’t.)








TAIP Data Output 





The Trimble ASCII Interface Protocol (TAIP) is a Trimble-specified digital communication interface based on printable ASCII characters over a serial data link.  TAIP interface provides the means to configure the SVeeSix-CM3 receiver to output various sentences in response to query or on a scheduled basis.  TAIP messages may be scheduled for output at a user specified rate starting on a given epoch from top of the hour.  For communication robustness, the protocol optionally supports checksums on all messages.  It also provides the user with the option of tagging all messages with the unit's user specified identification number (ID).  This greatly enhances the functional capability of the unit in a network environment.   This protocol is described in Appendix C.








NMEA 0183 Data Output





The National Marine Electronics Association (NMEA) protocol is an industry standard data protocol which was developed for the marine industry.  Trimble has chosen to adhere stringently to the NMEA 0183 data specification as published by the NMEA.  Although the Trimble CM3 supports seven NMEA sentences that contain GPS information, the standard CM3 only outputs the GGA and VTG data strings.  (Note:  Contact your Trimble sales representative if you need access to all or a subset of the other five NMEA sentences).  NMEA data is output in standard ASCII sentence formats.  Message identifiers are used to signify what data is contained in each sentence.  Data fields are separated by commas within the NMEA sentence.  In the CM3, NMEA is an output only protocol.  The NMEA protocol is described in detail in Appendix E.








�
Time Operation





The SVeeSix-CM3 is an excellent source of accurate time for a system such as environmental data acquisition or communications networks.  The timing functions of the receiver are supported by both the TSIP and TAIP I/O protocols.  Please refer to Report Packet 41 in Appendix A or the TM message in Appendix C for a description of the time function reports for the TSIP and TAIP protocols.





GPS time differs from UTC (Universal Coordinated Time) by a variable number of seconds.  This GPS/UTC offset has two parts:  an integer number of seconds called  “leap seconds”, and a small sub-microsecond part that tracks the differences between the GPS clock run by “DOD” and the world wide UTC standard.





 UTC = (GPS time) - (GPS\UTC offset)





As of June 30, 1997,  the GPS\UTC offset was 12 seconds.  The offset increases by 1 second approximately every 18 months.  System designers should plan to read the offset value as a part of the timing interface to obtain UTC.  The GPS week number is in reference to a base week (Week #0), starting January 6, 1980. 





The current GPS\UTC offset is contained within the almanac transmitted by the GPS system.  The SVeeSix-CM3 must have a complete almanac before the offset data is valid.





�



Effect of GPS Week Number Roll-over (21/22 August 1999) on Trimble OEM Receivers





At midnight GMT, on 21/22 August 1999, the GPS week number will "roll-over" from 1023 back to 0.  There is no GPS Week Number higher than 1023, and such Week Number Roll-Overs (WNROs) occur every 1024 weeks, or about 19 years 8 months.  August 1999 is the first roll-over ever for the GPS system.  Trimble receivers have numerous protections to prevent this from being a catastrophic event. However, they may benefit from extra care with the first power-up after WNRO.  Tests of a representative sample of Trimble OEM receivers revealed only two issues:





1.   On previous receivers, an almanac recorded pre-WNRO is not correct after WNRO.  This is only a problem if the receiver has main power off and battery-back power on at the moment of WNRO.  After a post-WNRO almanac has been collected (via a cold start), the receiver's behavior returns to normal.





2.   On previous receivers,  the TAIP (TM) and NMEA (ZDA) messages, which report day-month-year (E.g.:  August 23, 1999), will be incorrect after WNRO.  Time of day and day of week information will not be affected.





TSIP users will not see any impact on position or time information.  However, the reported GPS week number will reset to zero and users of this information may need to make a software modification to accommodate this change.  Below is information regarding specific Trimble OEM GPS receivers.








�
Effect of GPS Week Number Roll-over (con’t)





No Effect, Firmware Version 5.06 and Later Versions





No problems with dates or the first fix after WNRO through the year 2015.





One-time Long TTFF, Firmware Version 4.0 through Version 5.04





In these receivers, a pre-WNRO almanac cannot be used post-WNRO.  The GPS receiver is constantly decoding and collecting new almanacs, so the old almanac will be promptly replaced during normal operation.  The difficulty occurs when the receiver is powered on for the first time after WNRO.  If battery-backed, the receiver wakes up with a pre-WNRO (incorrect) almanac and the receiver will have difficulty finding satellites for a fix.  Fortunately, the Trimble OEM receiver is designed to generate a fix even with an incorrect almanac; however, the process requires more time, perhaps more than ten minutes.  Longer-than-normal TTFFs will continue until a full post-WNRO almanac is collected, after which the receiver will have normal behavior.  To prevent long TTFFs again, allow the receiver to track satellites long enough to replace the almanac (about 15 minutes after first fix).  After a full almanac is collected, TTFF performance will return to normal.





Incorrect Date Message, Firmware Version 4.0 through 5.02





These receivers have the initial long TTFF described in the above paragraph. In addition, dates (day-month-year) will be misreported permanently after WNRO.  The only standard date messages put out by Trimble OEM receivers are the NMEA-ZDA NMEA-RMC, and TAIP-TM messages.  Therefore, only users of these specific messages will be affected.  All other standard time messages are day-of-week or time-of-day, which will not be in error.  Any custom date messages could also be permanently incorrect starting on 22 August 1999.








NOTE:  The CM3 supplied with the starter kit as described in this manual contains version 5.0 or later firmware and will not be affected by week number roll-over.  





�



Differential GPS 





The differential-ready SVeeSix-CM3 module can use differential corrections to compute a Differential GPS position (DGPS).  DGPS can provide position accuracy of 2 to 5 meters (1 sigma).  The SVeeSix-CM3 supplied with the Starter Kit is differential-ready.





RTCM SC-104 is an industry standard format for differential corrections available from most DGPS reference stations, Coast Guard beacon transmissions, and commercial DGPS subscription services.  The SVeeSix-CM3 is fully compatible with RTCM SC-104 versions 1 and 2.  A differential-ready SVeeSix-CM3 is configured to accept RTCM SC-104 correction data over the secondary serial port (J3, pin 7) at 4800 baud, 8 data bits, 1 stop bit and no parity.  The DGPS operating mode is set to Automatic which means that the SVeeSix-CM3 will provide differential GPS solutions when valid correction data is available and will output standard GPS solutions when no valid correction data is available.





No setup is required to use RTCM SC-104 differential corrections, however, reconfigure the secondary serial port characteristics (baud rate, data bits, stop bits and parity) to match the characteristics of the RTCM SC-104 data source using the 8E-03 packet in TSIP or the AP command in TAIP.  Refer to Appendix A or Appendix C for more information on these messages.  Table 5-2 summarizes the default characteristics for both the primary and secondary serial ports on differential-ready modules.  Notice that units using the NMEA 0183 protocol will accept TSIP command packet 8E-03.





Alternatively, use Trimble's TSIP packets 60 and 61, or TAIP messages DC and DD to apply differential corrections through the CM3's primary serial port 


(J3, pin 5).  These messages may be useful in applications which require the use of a single communications channel between the SVeeSix-CM3 and the system.  Note that using these messages requires reformatting  the RTCM SC-104 differential correction data into the 60/61 or DC/DD message formats.  See Appendix A and Appendix C for more information on these messages.


�
Differential GPS  (con’t.)








Table 5-2


Port Characteristics


		TAIP Default	NMEA Default	


TSIP Default�
�
TAIP Default�
NMEA Default�
�



Primary Port�
�
�
�
�



Input�



TSIP (note 1)�



TAIP�



TSIP (note 1)�
�



Output�



TSIP�



TAIP�



NMEA�
�



Stop Bits�



9600�



4800�



4800�
�



Data Bits�



8�



8�



8�
�



Stop Bits�



1�



1�



1�
�



Parity�



Odd�



None�



None�
�



Secondary Port�



�



�



�
�



Input�



RTCM SC-104�



RTCMSC-104�



RTCM SC-104�
�



Output�



None (off)�



None (off)�



None (off)�
�



Stop Bits�



4800�



4800�



4800�
�



Data Bits�



8�



8�



8�
�



Stop Bits�



1�



1�



1�
�



Parity�



None�



None�



None�
�









(  NOTE 1:  TSIP and NMEA users who wish to input RTCM SC-104 data through the primary port must first use the TSIP 8E-03 command to reconfigure the secondary port input language to packets.  Then, use the TSIP 3D command to reconfigure the primary port input language to RTCM SC-104.  Only one port may be set to RTCM SC-104 at a time, not both.
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