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M12+ Oncore Timing Receiver vs. UT+ Oncore Comparison Randy Warner, Senior Applications Engineer Synergy Systems, LLC The newest offering from Motorola, the M12+ GPS receiver is now offered in a timing version. Naturally, prospective users are interested in the characteristics of the device: physical and electrical interface, command set, communications protocol, etc., but for many of you, the main questions are something on the order of "I'm currently using a UT+OncoreTM receiver. What are the implications of migrating to the M12+ Timing receiver platform?" The short answer is that the M12+ operates very much like any other OncoreTM GPS receiver, with some modifications to the message formatting. If you have any experience with previous Oncores, the M12+ will present no big surprises, but there are some important differences that you should be familiar with that will help speed up integration into your product.



PHYSICAL CHARACTERISTICS Pictured at right is the M12+ receiver next to one of its older cousins, the UT+. Also shown is the obligatory dime for size comparison purposes. As you can see, the M12+ has quite a bit smaller footprint than the UT+, but equally important is the fact that it is much less bulky when viewed from the side. The entire package is very thin and light in weight. Electrical connections are made through a 10 pin header, just as on the UT+/GT+, but the header pins are on 0.050 inch centers instead of the previous 0.1 inch. Also, note that the signal assignments on the header ARE NOT the same as on the older Oncores (more on this later.) Connection to the GPS antenna is made through a miniature "MMCX" connector, instead of the "MCX" (or OSX) as used previously. The MMCX jack is the small gold rectangle on the end of the M12+ board (next to the dime.)
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ELECTRICAL CHARACTERISTICS - The following table compares M12+ Timer electrical interface requirements with UT+ OncoreTM receiver. UT+



M12+ Timer



+5V @ 180mA



+3V @ 55mA



+5V



+3v - +5V (user selectable)



+5V @ 15uA



+3V @ 5uA typ



0 to +5V (TTL compatible), active low



0 to +3V, active low



Power Requirement (less antenna) Antenna Voltage Backup Power Logic Levels



As noted previously, the electrical pinouts of the 10 pin headers used on the two receivers are entirely different. Just making a one-to-one jumper cable that converts from the older pitch connector to the newer one WILL NOT WORK. The following table details the differences in pin assignments between the two receivers. UT+



M12+ Timer



1



Backup Power In



TxD (3V logic – inverted)



2



+5V In



RxD (3V logic – inverted)



3



Power Common



4



Vpp



5



Spare



6



1PPS Out (TTL logic)



7



1PPS Rtn



8



RxD (TTL logic - inverted)



Spare



9



TxD (TTL logic - inverted)



Antenna Bias In



10



TTL Common



+3V Power In 1PPS Out (3V Logic) Power Common Backup Power In (+2.7-3.2V) Reserved



Reserved
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No real surprises here except for one important new entry, the Antenna Bias pin (Pin 9.) Recognizing that just about 100% of the existing GPS antennas require a +5V power supply while the M12+ itself requires +3V, Motorola set up the M12+ to allow the antenna bias voltage to be generated externally and simply looped through the receiver. As a system designer, you basically have two scenarios to worry about. •



If you are designing a new product that will use a 3V antenna, you can simply connect the Antenna Bias pin in parallel with the +3V power pin.



•



If you are retrofitting the M12+ into an older product, you probably have +5V available, therefore you can run either +5V or +3V into the bias pin.



Note that there is only one common (ground) pin on the M12+ header instead of the three separate pins on the UT+. All four mounting holes of the M12+ are also connected to common. BACKUP BATTERY ISSUES – Due to the small size of the M12+, the room available for the onboard backup battery is limited. The rechargeable Manganese-Lithium cell is only rated at 5 mAh. Assuming a typical keep alive current draw of 5 uA, this translates into a little more than a month of backup power depending on temperature. Since the GPS receivers used in most timing applications do not use a backup battery, this is probably not much of an issue. As a designer, the choices are these: •



If you are going to experience long “OFF” times as a matter of course, you might want to consider using the “battery-less” M12+ and supplying your own backup power, or simply re-initialize the receiver every time power is applied.



•



If you want to use the battery equipped M12+ to minimize external hardware and you are designing an embedded application that will not be controlled by an interface program such as SynTAC, MAKE SURE you include initialization code in your application to restart message traffic from the M12+ in the event the battery is exhausted and the M12+ has returned to the default condition.



Regardless of the configuration decided upon, my suggestion is to design your application ASSUMING that the receiver will come up in a defaulted condition and ALWAYS include an initialization sequence in your hardware/software. In this way, if the battery has completely exhausted itself and all of your previous setup information is lost, the initialization sequence will restart the normal message traffic between the M12+ and the outside world. On the other hand, if the receiver powers up normally with all setup information intact, there’s no harm done, you are simply re-commanding the receiver to carry on as before. M12+ Timer vs UT+ Comparison.pdf 26AUG02
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SUPPORTED MESSAGES – The M12+ Timer uses many of the same commands you are probably familiar with, along with a handful of new 12 Channel commands that are specific to the M12+ Timer. The following tables detail the messages that are supported by the current M12+ Timer v1.0 firmware. M12+ Timer Messages In Common With Earlier Oncore Receivers Binary Command Ag Am Ao Ap Aq As Aw Ay Az AP AQ Bb Bd Be Bo Bp Cb Cf Cj Eq



Description



Comments



Satellite Mask Angle Satellite Ignore List Datum ID Code User Defined Datum Atmospheric Correction Options Position Hold Parameters Time Mode 1PPS Time Offset 1PPS Cable Delay Correction 1PPS/100PPS Pulse Mode Position Filter Visible Satellite Data Almanac Status Almanac Data UTC Offset UTC/Ionospheric Data Almanac Data In Receiver Default Receiver ID ASCII Position Message



Same as M12, GT+, UT+, VP ** Same as M12, VP Same as M12, GT+, UT+, VP Same as M12, GT+, UT+, VP Same as M12, GT+, UT+, VP Same as M12, UT+ Same as M12, GT+, UT+, VP Same as UT+ Same as M12, UT+ Same as UT+ Same as M12 Same as M12, GT+, UT+, VP Same as M12, VP Same as M12, GT+, UT+, VP Same as M12, UT+, VP Same as M12 Same as M12, GT+, UT+, VP Same as M12, GT+, UT+, VP Same as M12, GT+, UT+, VP Same as M12, GT+, UT+



Ga



Combined Position Message



Same as M12



Gb



Combined Time Message



Same as M12



Gc



1PPS Control



Similar to M12 positioning receiver, but new option added for TRAIM



Gd



Position Control Message



Similar to M12 positioning receiver, but 2D option removed and Auto-Survey option added



Gj



Leap Second Pending



Same as M12 and newer UT+
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Binary Command



Description



Comments



Gk



ID Message



Same as M12



Ha



Position/Status/Data



Similar to M12 positioning receiver, but extra status bits added for tracking status



(12 channel) Hb



Position Message (Shortened)



Similar to M12 positioning receiver, but extra status bits added for tracking status



Ia



Self Test (12 Channel)



Same as M12



** M12+ Timer mask angle default is 10 degrees



M12+ Timer Specific Messages ** Binary Command



Description



Comments



Ge



TRAIM Enable Message



New Message



Gf



TRAIM Alarm Message



New Message



Hn



12 Channel TRAIM Status Message



Roughly a 12 channel equivalent to "@@En".



** See "M12+ Timer Specific Messages.pdf" for formatting details on these new messages.



OK, so what does all this mean? In broad strokes, the receiver operates in a manner that should be familiar to you. If you have written a proprietary software package that communicates successfully with the Oncore series of receivers in binary mode, changes to communicate with the M12+ Timer will be minimal. Be aware, however, that in some cases it is not just simply a matter of expanding 8 channel data structures to handle 12 channels of information. The “@@Ha” 12 channel Position/Status/Data message is an excellent example:
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Looking at the @@Ha message structure, at first glance it appears to simply be a 12 channel version of the older 6 channel “@@Ba” and 8 channel “@@Ea” messages. While essentially true, several new fields have been added. First, there are two positions reported in the @@Ha message; the first one being filtered depending upon the the status of the Position Filter Select (@@AQ) command, and the second one the standard unfiltered position we are used to dealing with. Naturally this will not be much of an issue for timing receivers operating in Position Hold mode. Next, there are two velocities (2D and 3D) reported by the M12+, unlike the previous receivers, which only reported a 3D velocity. Again, not an issue for timing receivers. There are BIG changes in the channel and receiver status data structures. In the channel data field, the Issue of Data Ephemeris (IODE) for each tracked satellite has been added. Also, the Channel Status byte has been expanded to two bytes in order to include Satellite Accuracy information. Likewise, the Receiver Status byte has been expanded to two bytes in order to include additional information on current receiver configuration: Position Filter Status, etc. Lastly, several new fields have been added that report oscillator and clock parameters, current UTC parameters (@@Bo message in the UT+ and VP receivers), current GMT offset (previously contained in the @@Ab message), and the receiver ID tag. The end result is that there are fewer messages to be concerned about in the M12+ Timer, and the messages that exist are longer. As an example, the @@Ha message is 154 bytes long. About twice as long as the @@Ea message….. CONCLUSION – What you see here is based upon the best information presently available, and also my experience with the M12+ Timers here in the engineering lab. If anything needs clarification, please let me know. Randy Warner ([email protected]) Senior Applications Engineer
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