

A.   List of data that are stored in buffered memory:







*. TIME:	maintained by a real time clock		Default: 2000-JAN-01, 00:00 UTC



*. UTC: leap second, offset and rate rel. to GPS time	Default: 13 leap seconds, offset and rate =0



*. POS/USE:	coordinates of the position used last	Default: 52N16.600, 10E28.800, 137m



*. Almanac (valid approx. 2 weeks) 			Default: Almanac at time of software writing



*. Ephemeris (valid approx. 4h)				Default: no ephemeris



*. 1PPS:	delay of 1pps relative to UTC or GPS_time	Default: 0 ns



*. CONST (with OCXO only): control loop time constant	Default: 1000s



*. BAUD	data rates for 2 serial ports		Default: 9k6 for RS232; 9k6 for AUX







All memory is cleared and the data elements listed above are set to the default values if the - and > keys are held pressed while turning on power.



Holding only > pressed while turning on power will clear all known ephemeris only; - will clear the almanac only and replace it by the almanac valid at the time the software was written. 



















B.   List of data to be initialized at Cold start (power on) and Warm start (after fatal error):







*. initial POS = entered POS = averaged POS = last used position (USE) 

				      if not available  -> 	Default = 52N16.600, 10E28.800, 137m

*. USE initial pos!



*. MODE: URA dependent weight OFF



*. TRACK all in view



*. DIAG/TEST  OFF after power on; maintained as prior to the error after warm start



*. BREAK: PLL1023=on; Ctl=on; DA=$8000 (mid-range)



*. CONST (only with Xtal): P=090 D=170 I=10 I2=10 G=500

               (with OCXO: see list A above)

 

*. PRN: off , ID=00, Fre=+250



*. ERROR: 'no fatal error since power on' after power on; error message after warm start



*. Model of Ionosphere (updated approx. every 15min)	Default: all parameters set to zero
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Warnings:



The warnings listed below indicate some non-standard condition by replacing the 'normal' display contents by the respective text until the warning is acknowledged by pressing ESC. As long as a warning is displayed, all other keys are inactive, including the RESET key to display lock status messages. However, the receiver continues to operate as usual.



In order to avoid permanently repeated display of a warning (even with its cause persisting), a warning will be masked as soon as it has been issued, so that normally each warning can appear only once. However, for some warnings certain events will clear that mask and thus enable a new issue if the cause persists or occurs again. This is called 're-enable' in the following description of warnings. 

 

If a second (third...) warning is issued while a first one is being displayed, acknowledging the first (second...) warning will immediately deliver the text of the second (third...) warning, and only acknowledging the last warning will return the display to the normal screen.



Most of the warnings do not mean that the receiver performance (time or frequency outputs) is questionable, but are meant to make the user aware of conditions which normally should not occur, like false inputs, excessive oscillator ageing, hardware problems, ...



As far as possible, warnings are issued before the deviation from normal causes malfunction. Therefore, only occasional appearance of some warning most probably is harmless, while repetitive occurrence should be taken serious.



For every warning, the list gives     	a: a short description of the phenomenon that causes the warning

					b: a list of possible causes and their removal

					c: events which re-enable that warning. 
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C.   List of warnings:







1.	ADC offset large > needs service



   a)	The sine and/or cosine path of the analog cirquit yield an offset of more than +/-28 within the 

	+/-128 bit range of the ADC, caused by some harware error.



   b)	Receiver should be serviced.



   c)	never be re-enabled 









2.	initial(entered) pos bad > using averag'd

	

   a)	The initial (or entered) position is selected for use in RECVR\USE but is not sufficiently close to the 	averaged position to really be used. The receiver will use the averaged position instead.



	'Sufficiently close' means that the distance D between the position selected for use and the current 	averaged position fulfills the relation



			Dhor <	2352m/sqrt(n)			Dvert < 3233m/sqrt(n)  ,



	where n is the number of (once per second) position estimates that entered the averaged position. 	With a 24h average, this amounts to about 8m horizontally and 11m vertically.



b)	With the K+K_LE33 version, normally this warning will not occur as the default is to use the

averaged position. However, it will occur if a bad position is entered. 



   c)	re-enabled if a position is entered or the RECVR\USE selection is changed.  









3.	subhorizntl sat found > check pos?



   a)	The receiver found a satellite which, according to the position used, should be below the horizon and 	should therefore be not visible. Most likely the reason for this is a wrong initial position.



   b)	Correcting the position (by entering a good estimate of the true position into the 'entered pos.') may 	speed up the time needed to lock the oscillator, but is not necessary. 



   c)	re-enabled if a position is entered. 









4.	signal low  check antenna/conv!



   a)	issued if the noise level (see STATUS\ORBIT) is below 10. Compare warning #15



   b)	Possibly due to bad antenna or converter cable or connectors or a converter failure.

	

   c)	re-enabled if noise level is above 13.









5.	Xtal offset large? check pos.



   a)	the satellite doppler frequency evaluation yields a fractional frequency error of the (not yet phase 	locked) receiver oscillator df/f > +/-1.5E-6. However, as the position has not yet been determined, 	this may be due to a seriously bad position. If this is true, then warning #6 will not appear later. If, 	on the other hand, the position is good and the oscillator is really mistuned, then warning #6 will 	appear as soon as the position is found.



   b)	check the position. If correct, see warning #6.



   c)	re-enabled by entering a position.







6.	Xtal offset large >  adjust Ctrim



   a)	the satellite doppler frequency evaluation yields a fractional frequency error of the (not yet phase 	locked) receiver oscillator df/f > +/-1.5E-6. Because the position has already been determined, this 	suggests the oscillator trim capacitor to be mistuned (due to ageing...?). Normally, warning #5 will 	have appeared earlier.



   b)	the trim capacitor needs tuning or other hardware problems exist. Note that the frequency error range 	that can be compensated by the phase locked loop is about +/- 2.6E-6 (see  FREQ\QLTY).



   c)	re-enabled by entering a position.







	

7.	can't find any satellites !



   a)	Having searched extensively for all known satellites, the receiver has not even found a single one.  



   b)	maybe due to antenna/convertor problems (did warning #4 appear earlier?) or extremely bad antenna 	view (fallen off its mount...?)



   c)	re-enabled by finding a satellite.









8.	can't find enough satellites



   a)	The receiver can not find enough satellites to calculate a 3-dimensional position with sufficient 	precision. Normally, 4 satellites are enough, but in certain geometries (which do not persist for very 	long) a 5th one may be needed.



   b)	check for good antenna view. See STATUS\LIST and/or STATUS\ORBIT for the position of the 	satellites which are expected to be above the horizon.



   c)	never re-enabled









9.	buffered memory/clock lost!



   a)	the buffered memory does not contain valid data (see List A. above). Instead of using the values that 	were in use before power off, default values will be used.



   b)	the battery maybe low or some rare data transmission problem during power off may have occurred.



   c)	never re-enabled







10.	tracked sat lost > all in view



   a)	occurs, if only some satellites (not all in view) are selected in RECVR\TRACK and none of them 	could be found for 10s. This warning indicates that at least for some time in the past the receiver had 	evaluated all satellites in view, which is the default if none of the satellites selected can be found. 



   b)	occurs regularly, if only a single satellite is selected for evaluation, when that satellite drops below the 	horizon.



   c)	re-enabled, if a selected satellite is found







�

11.	osc. control voltage large > adjust



   a)	occurs, if the receiver oscillator phase lock is locked and the number written to the DAC to maintain 	the lock exceeds +/-24576 (= +/-$6000; the full DAC range is +/- $8000) (see STATUS\AD/DA).



   b)	most likely the trim capacitor setting the frequency for DAC mid range is mistuned.



   c)	never re-enabled









12.	UTC vs.GPS data too old!



   a)	The set of parameters which relates UTC to GPS time normally is read every 12.5 minutes from any 	one satellite. If for some reason these parameters can not be updated before the end of their interval 	of applicability, this warning will be given to caution the user that the UTC time scale produced by the 	receiver might not be as precise as expected.



   b)	normally can occur if date and time are entered in TIME\LOCAL before a first satellite is found.



   c)	never re-enabled









13.	entered pos is not verified



   a)	Normally, the receiver will only try to phase lock its oscillator if it has been able to find its position. 	However, if the 'entered pos.' is selected in RECVR\USE, the receiver will start locking its oscillator 	even if it can not find enough satellites to calculate its position.



   b)	In this case, as soon as it is locked it will give this warning in order to caution the user that the 	precision of the time and frequency signals depends on the precision of the entered position and that 	this position has not been verified by comparison with the averaged position.



   c)	re-enabled if lock is aborted because the 'entered pos.' is unplausible (see warning #14) or if the 	phase lock enters hold-over mode (see warning #16).









14.	pos bad! proper pos unknown



   a)	While the software is not able to find the receiver's position with measurements from only 2 satellites, 	it is able to find out if the position used is consistent with the measurements from these satellites or 	not.



   b)	If the position is not consistent with the measurements, this warning is given. this will normally occur 	if the receiver is started in a new position for the first time. While no action is necessary, entering the 	correct position may shorten the time to lock.



   c)	re-enabled if a position is entered or the RECVR\USE selection is changed.  









15.	noise high! Check antenna/conv.



   a)	issued if the noise level (see STATUS\ORBIT) is above 35. Compare warning #15



   b)	Possibly due to a converter failure.

	

   c)	re-enabled, if noise level is below 30.
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16.	all sats lost > holdover mode



   a)	If all satellites are lost (for whatever reason) while the receiver oscillator phase lock is already locked, 	the system will enter the hold-over mode under certain conditions (see below): for a limited time 	span, the frequency control system will continue to apply the frequency drift correction that was 	applied when the satellites were lost.



   b)	Conditions for this to happen are:

	   1.	if the averaged position is used, the average has to cover 24h.

	   2.	OCXO version only: the osc. control time constant Ctau has to be larger than 999s.

	Note: after 30s holdover ends and the lock is considered lost.



   c)	re-enabled when phase lock ist established.







17.	(only with OCXO version:) NOTE: reducing osc control time 

  -   disabled in current version!



   a)	In order to prevent excessive phase (time) errors caused by (temperature induced?) frequency drift of 	the OCXO, the control time constant will be continuously reduced at 1s/s if the phase error of the 	receiver oscillator has been larger than 100ns for more that 2 minutes. 



	As soon as the phase error drops below 100ns again, the time constant will grow again at 1s/3s.



   c)	re-enabled, if the phase error has been less than 100ns for at least 15 minutes.









18.	internal interference large!



   a)	In regular intervals, a built-in selftest routine checks for spurious self interference signals within the 	receiver. Proper alignment of the hardware will keep these signals very low, but with poor alignment,

   b)	they may cause measurement errors and frequent loss of lock of the satellites.



   c)	re-enabled if the noise level (see STATUS\ORBIT) is below 5. Normally, this should only occur if the 	converter cable is removed.



�

D.   List of Lock_Lost  messages (to be displayed by pressing RESET):







1.	...waiting for OCXO warm up



The search for satellites will not start until the OCXO signals to be "warm",  because the considerable frequency drift during warm up would most likely cause the satellite tracking loops to loose lock.







2.	...wait: searching for a 1st satellite



As soon as the OCXO signals to be warm, searching for satellites is started, assuming the user time and position that was read from buffered memory/clock or was entered in the LOCAL or entered POS screen.

Having found a 1st satellite, the receiver is able to determine time to within about 25ms.







3.	...wait: searching for more satellites



In normal operation, the receiver will begin to control its oscillator only if the initially assumed position has been verified to be sufficiently close to the position determined from satellites. Thus it needs to find at least four satellites for position determination before it can enter the oscillator lock procedure.



To enable proper operation of the receiver even with very limited antenna view, a special mode has been added: if a position has been explicitely entered in POS (or the coordinates initially stored in the entered position are explicitely commanded to be used in USE), the receiver will start to lock its oscillator with as few as a single satellite having been found. In that mode, a warning will be given (see #13 above) and a respective LockLost message is displayed if the RESET button is pressed.







4.	pos.found! searching for more satellites



	Before beginning to control the OCXO to maintain the desired time (UTC or GPS_time...), the receiver 

will attempt to acquire as many satellites as possible in order to produce as smooth a reference time 

scale and frequency as possible.



Therefore search will continue even after the position has been determined until all satellites that are expected to be visible (according to the known time and position, but using a possibly old almanac) have been tried to acquire.







5.	lock procedure started, (re)approaching lock



When the search for more satellites has ended, this message indicates that the OCXO locking routines have been started. Normally it takes a few minutesonly to establish lock, indicated by a lit green LED and a no longer flashing, but constantly lit red LED.







6.	10MHz lock lost: (re)approaching lock

position changed: (re)approaching lock

	1pps delay changed: (re)approaching lock

	

Loss of lock within the (software) PLL and/or changes in either position or 1pps delay require a subsequent re-adjustment of the oscillator phase and therefore cause a temporary loss of lock, which normally lasts from several seconds to a few minutes.



6a.	In case of a not yet verified entered position, the second line will be replaced by

	

pos. not verified!



To caution the user that time and frequency accuracy are subject to the accuracy of the entered position.
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7.	lock procedure started   --  locked --

10MHz lock lost:   --  locked  --

position changed:   --  locked  --

	1pps delay changed:   --  locked  --

	

	Indicates that lock is achieved and additionally gives the reason why it may have been lost initially.



7a.	In case of a not yet verified entered position, the messages given above will be replaced by



	   --  locked  --	

pos. not verified!



To caution the user that time and frequency accuracy are subject to the accuracy of the entered position.







8.	If the lock had been established relying on an entered position, and that position is found to be

bad afterwards, the lock will be considered lost and the message says:



	entered position bad

	  - lock discarded -



In that state, locking the oscillator will only begin after the receiver has determined its position from at least four satellites or a new entered position is given.







9.	all satellites lost

	-> holdover mode



After loss of all satellites without any preceding problems of the software PLL, for a limited time span (in the K+K_LE33 version: 30s) the current drift rate of the OCXO will continue to be compensated for by the software.







10.	all satellites lost

OCXO running free



After the end of the holdover time span, no further adjustments are made to the DAC value which controls the oscillator frequency. 



 



11.	DAC value reset:

	(re)approaching lock



After some serious problem with the software PLL or after considerable time without satellite reception, the DAC value used to tune the oscillator frequency will be set to mid range ($8000) and the lock procedure will start from the very beginning just like after power on.




