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1. Entering DIAG/TEST mode:





If the RESET key is held pressed when turning power on, the receiver will start in DIAG/TEST mode already.

Otherwise the mode must be explicitely entered to give access to its displays. To this end, return to the main menu first:



			 K+K GPS6  RECEIVER

			TIME FREQ RECVR STAT





Next, press and keep pressed the ESC key: the name and version number of the software will be displayed (if the key were released, the main menu would appear again):

			 K+K_33LE 991111.H6

			  T&F GPS Receiver





While still keeping ESC pressed, additionally pressing the MENU key will activate the DIAG/TEST mode and display



			menu STAT: submenus

			  DIAG/TEST  enabled





Releasing and again pressing MENU (or any later repetition of that sequence) will de-activate the DIAG/TEST mode:



			menu STAT: submenus

			  DIAG/TEST disabled





Releasing the ESC key returns the system to the main menu. 



�2. Differences to standard mode when DIAG/TEST mode is active:







Some minor changes regard displays which essentially remain the same:



The lower line of TIME\UTC shows to which epoch the data refer, from which satellite they were read and with what rate the time difference between UTC and GPS time changes.��A special case during the first minutes of operation is "(Mem)" in case the data were taken from buffered memory and have not yet been read from a satellite.�

FREQ\QLTY does no longer show a slightly (8 seconds) averaged frequency control loop error, but instead gives the instantaneous value.�

In addition to "all in view" and "all w/o SA", RECVR\TRACK allows selection of any single satellite for exclusive evaluation�

For the "avgd position", RECVR\POS distinguishes

the initial coarse 2D-only position evaluation ("2D only:") maintaining the initial altitude above the geoid,

the calculation of the reference position for averaging ("init.avg") during the first minute of 3D positioning,  and

the proper averaging procedure ("12havgd:) covering the first 24h.�

The additional entry RECVR\MODE allows to activate a SatMix evaluation where every satellite is weighted according to its URA (= User Range Accuracy), thus for example preferring non-SA satellites:��			MODE: URA dependent�			 weight for sats ON��This setting will not be stored in buffered memory. Therefore, after power on the receiver will always start with the weighting "Off":��			MODE: URA dependent�			 weight for sats OFF�

STAT\DIAG\ORBIT gives two additional characters in the lower left to describe the tracking- and evaluation state of the satellite for which information is displayed (upper case letters represent good states, lower case letters represent bad states):��Track status:�	T(rack). . . .	the satellite was successfully tracked�	R(ead) . . . .	data are being read from that satellite�	b(it change).	measurement discarded due to lack of data modulation��Evaluation status:�	E(valuated). .	measurement was evaluated�	p(lausibility) .	measurement discarded due to lack of plausibilty�				or consistency with other results�

�STAT\LIST shows 3 additional characters to the right for special data frames:�	 ? :	the respective data have not (yet) been read�	 4 :	Subframe 25, page 4 read: Health of SVs 25...32�	 5 :	Subframe 25, page 5 read: Health of SVs 01...24�	 8 :	Subframe 18, page 4 read: UTC vs. GPS parameter��	Some versions may give a 4th character:�	 7 :	Subframe 17, page 4 read: Ionospheric correction�

In case of a fatal microprocessor error, the memory content will be transmitted via the serial port (compare the description of ERR)�

























Besides the aforementioned minor changes, there are some more essential changes regarding the submenu STATUS, where the two leftsided entries ORBIT and ACC are replaced by two sub-submenus:









	       STATUS:		-->	       STATUS:

	ORBIT ACC  LIST LOCK		DIAG TEST  LIST LOCK









DIAG provides four display-only screens (no entries possible):�

			      DIAGNOSIS:

			ORBIT INFO ERR AD/DA    ,



Thus, the original ORBIT screen is still available with DIAG/TEST mode active, while ACC is not. However, the information gathered in ACC can be found in other screens instead, some of it even with more detail.







TEST gives access to four screens with editable data. Please note that changes of some of these data may have seriously disturbing effects on the normally fully automatic performance of the receiver, including complete loss of lock and of all satellites! They may, however, be helpful in troubleshooting and adjusting of hardware components:



			        TEST:

			BREAK STEP PRN CONST





�3. Description of individual DIAG/TEST screens:









INFO



displays the oscillator control loop error:



The minimum and maximum phase and frequency error (and, with the Xtal version only, their respective standard deviations) that occurred within the current evaluation period. In the uppler left the number of individual results evaluated so far is shown.



Every 1000 readings a new maximum/minimum evaluation peeriod is initiated to assure that reasonably up to date data are being displayed at any time.



As long as ( or ( are held pressed, the data of the preceding evaluation period will be displayed.













ERR



reports any fatal error (causing a system re-start) that may have occurred since power on, like for example:



			Error:0E428:ADRE

			      FFFFF:FA96



or, if no error has occurred:



			  no fatal error

			  since power on



If an error occurs, the receiver will copy its memory content into a buffer memory. If at that time DIAG/TEST mode is active, it will additionally transmit this memory content via the serial port in a certain format.



If no PC was connected or if DIAG/TEST was not active at the time the error occurred, such transmission can be initiated later after a PC (running appropriate software to store the transmitted memory content in a file) has been connected, by first pressing (and keeping pressed) the ( key and then additionally pressing MENU. The transmission takes about 1 minute; during that time, the display reads:



			RS232 transmitting

			    memory dump ...



Pressing ( and ( will simulate an error named "Bus Error", causing a re-start of the receiver:

			Error: 07492:BUSE

                        08BDA;F556          (or similar)

�AD/DA



displays in the upper line the offset values of the quadrature signals ("sin" and "cos") in units of 1 LSBit of the ADC. If the absolute value of one of them exceeds 28, the warning "ADC offset large" is given. Normally, this indicates a hardware problem in the analog section of the receiver.



In the lower left the actual DAC control value for the 10.00 MHz oscillator is given, with a range of  -32768...32512 (= $0000...$FF00). For values above $E000 or below $2000 the warning "control voltage large" is displayed, indicating that the 10.00 MHz trim capacitor might need some adjustment.









BREAK



allows to disable the (software) control loop phase locking the 10.00 MHz oscillator to the time determined by the signals received from the satellites and the setting in TIME\PPS. Due to the receiver design, which considers the 10.00 MHz as the "master", but needs a 10.23 MHz signal internally to drive the receiver hardware, there is a second (hardware) PLL which can not be influenced by operator commands.



"PLL1023 = on/off": If the PLL1023 switch is disabled, any frequency offset 

determined from the satellite signals refers only to the 10.23 MHz oscillator, but gives no indication regarding the offset of the 10.00 MHz oscillator. Therefore, it is no longer possible to control the 10.00 MHz phase to the desired GPS time scale. Consequently, "Ctrl10M=off" is set automatically.



"Ctrl10M = on/off": The software control of the 10.00 MHz (with the 10.23 MHz being

slaved to it) may be turned off at any time without affecting the GPS receiver. In that case, the DAC control value may be altered manually in the lower right. Of course, turning off that control causes the lock to be lost. Pressing the ACKN key will deliver the message



			PLL1023 and/or 10.00

			off - see TEST:BREAK



"DA=$ABCD": displays the current DAC frequency control value as hexadecimal number

($0000...$FF00 corresponding to 0...2,55 V, $8000 being about mid range).

If "Ctrl10M=off", this value may be edited. In that case, the system's reaction will depend on the status of the 10.23 MHz hardware PLL:



With "PLL1023=on", in order not to loose the satellite tracking capability due to the corresponding drift in the slaved 10.23 MHz signal, the receiver will respond to a change with a limited slew rate only.



With "PLL1023=off", any change in the 10.00 MHz offset will not affect the 10.23 MHz needed for the GPS hardware. Therefore, changes of the DAC value will be execute immediately.

�PRN



allows to manually drive the satellite tracking routines in a way as if they were tracking a specific satellite (PRN number) with a given pseudo-Doppler frequency (or - at frequency zero - with a given signal phase):



"PRN on  wait...": It takes a few seconds for the system to leave the regular 

automatic mode and to enter the manual PRN mode: "wait..." will then be replaced by "ok!".





There are two selectable items to control that mode: the PRN number and the carrier phase shifter frequency (or phase with frequency=0):



"ID=00": besides the pseudo random noise sequences allocated to GPS space vehicles (PRN numbers 01...37), the code generator can be set to produce a completely 'empty' code (00) as well as three special sequences used for internal self testing (38...40)



"Fre=250Hz": permits selection of the simulated pseudo-Doppler frequency in steps of 

125/16 Hz (about 7.8 Hz).



A special function is invoked by selecting a frequency of 0 Hz (see below).



When decreasing below zero, instead of generating negative frequencies, the display will change to "Pha= +16LSB" and the carrier phase shifter may be set to any constant phase (at frequency 0). A value of 256 corresponds to 2(.



"0Hz"-special function: With "Fre=  0Hz" being selected, 4s after the last key stroke

the special function "internal interference test" will be initiated: the sin and cos values read from the ADC will be recorded for 20ms each consecutively with 4 different carrier phase shifter settings 90° apart. Especially in conjunction with the empty (00) or semi-empty codes (38,39) this is a good test for the strength of some spurious internal interference products, which are always present, but must not be too large. Even without activating PRN, this test is regularly perfomed during automatic operation: if the interference term is found to be too large, the warning 



WARNING: internal

interference large!



	is given.



There are two different ways to present the result of this special measurement (both are in units of the ADC, range -128...127, corrected for the offset - see AD/DA), among which the ( or ( key will toggle:



Format 1 gives the sin (upper line) and cos (lower line) values independently for the 4 carrier shifter phases



Format 2 calculates the distances between values 180° apart and gives - besides those distances - the effective amplitude of the interference term.





Pressing ESC or MENU returns the display to the PRN screen, but will go back to the special function again after another 4s, unless other keys are pressed or the frequency is changed to some value other than 0.

�STEP



presents the most important parameters to understand the function of the (software) PLL controlling the 10.00 MHz oscillator and permits to deliberately introduce time steps to observe the reaction of the control loop:



The upper line gives the DAC value, the number of satellites evaluated, and the current time (phase) control loop error, which is the difference between the oscillator phase and the time scale to which the oscillator should be controlled (UTC or GPS, possibly delayed or advanced, depending on the selection in TIME\PPS), while the corresponding relative frequency error is given in the lower right.



The lower left permits entry of a time (phase) offset which (if confirmed with MENU - unintended changes may be discarded with ESC) will be introduced into the loop. Without changing to other displays one can then observe the control reaction to such step.



NOTE: Only if the Data Changed LED is lit will an offset be inserted. Thus, if the same step shall be inserted another time, first a change must be made by changing and restoring some digit.













CONST



For the OCXO and Rb versions, this screens permits selection of the nominal control time constant and gives the current value of the control time constant, which initially (and after reduction due to excess phase error) will be smaller than the nominal value. 



Both reducing and later again increasing the time constant up to the nominal value is done automatically by the receiver according to the state of the control loop. If reduction occurs too frequently, this may indicate that the environment for the receiver is not as thermally stable as expected, causing considerable drifts of the OCXO. In this case, a lower value for the nominal constant should be selected.





For the Xtal version, there are five different parameters shown for the proportional, integral, double integral and differential contribution of the control loop and for the smoothing coefficient. While the firmware allows to change these parameters, this is not recommended unless some very special reasons exist to do so!


