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Firmware Release Notice
Survey/Mapping & OEM/Nav

Date:

May 3, 2002

Product:  
Z-Surveyor, Z-Sensor, Z-FX, Z-Eurocard & Z-Xtreme  

Subject: 
ZC00 Firmware Release

Number: 
uZ2002_01
Introduction:  

ZC00 is a no cost firmware update for all Z-Family and Z Xtreme receivers.   This firmware version is also compatible with the uZ CGRS.   ZC00 can be obtained from the Ashtech FTP site at ftp.ashtech.com/pub/firmware/Micro_Z.   The ZIP file UZ_ZC00.ZIP contains the ZC00 firmware, loading instructions and these firmware release notes.   

Ashtech Solutions Download version 2.55 is being released with this firmware notice.   The version 2.55 patch is required for downloading files from a PCMCIA card using a PC card reader.

If you have any problems or questions about the firmware changes or the loading process, please contact Ashtech Customer Support.
New Features:

1. Firmware is built upon a new operating system that will provide approximately a 20% saving in power use.
2. When reading the PC card in a PC card reader, only file MICRO_Z.BIN will be displayed (for version ZB00, one U-file per existing session was displayed).   When transferred using download, this file will then be converted to B, E, S, D, and M files.   

3. Session Programming and all associated set and query commands were modified to handle 26 sessions instead of 10.  The following session programming commands were added: $PASHQ,SSN,x which queries the setting of individual sessions (x=A is the first session and x=Z is the last), $PASHS,SES,DEL which clears the setting of the 26 sessions to defaults values.

4. CMR message support has been added to the CPD feature.  The following user interface was added to support this new feature:

· For rover CMR operation, the setup is the same as for CPD DBEN rover.  The rover receiver will automatically decode reception of DBEN or CMR messages.  

· For base CMR operation, the setup is the same as for CPD DBEN base with one exception.  An additional command to set the communication protocol (DBEN or CMR) was added: $PASHS,CPD,PRO,s where s is CMR or DBN.  The default protocol is DBN.

· The field “message type” was added to the SETUP section of the $PASHQ,CPD response message to display the base send message type information.  This field is relevant only for base and can display CMR or DBN.

· The field “typ” was added to the STATUS section of the $PASHQ,CPD response message to display the rover received message type information.  This field is relevant only for rover and can display DBEN, CMR2, 1819, or 2021.

· In the $PASHQ,CPD,DLK response message one field was modified to display information on message type being transmitted (for base) or received (rover).  For the base, this field can display PASH (for DBEN) or CMR2.  For the rover, this field can display PASH (for DBEN), CMR2, 1819, 0r 2021.

· CMR serial data output was added to the RAW data output feature.  Command $PASHS,OUT,x,CMR,ASC|BIN enables CMR message output on port x.  However, since there is no CMR ASCII format, when ASC is selected, only the header $PASHR,CMR is output.  CMR raw output setting has been added to the $PASHQ,RAW and $PASHQ,RWO response messages.

· Added CMR option to SURVEY: RTK BASE setup

5. The 5Hz synchronized RTK (matched time tag MTT) feature was added.  This feature requires the purchase of the 5Hz Sync option.  Please contact Ashtech sales to purchase this feature.  The following user interface was added to support this option:

· A new option, option H, is required to enable/disable this feature.   When installed, the H option will be visible in the RID and RSO response.

· 5Hz Synchronized RTK is available only for DBEN and CMR messages (not available for RTCM Type 18/19 or Type 20/21).  

· Command $PASHS,CPD,PED,d.d and command $PASHS,CPD,PER,d.d have been modified to allows rates of 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 2.0, 3.0, 4.0, 5.0 seconds (with H option not installed, setup of PED and PER less than 1 are not accepted).

· For base 5Hz operation, the setup is the same as for CPD (DBEN or CMR) setup, with the exception that PED needs to be set at 0.2 seconds.

· For rover 5Hz operation, the setup is the same as for CPD (DBEN or CMR) setup, with the exception that PER needs to be set at 0.2 seconds and FST needs to be set to OFF.  Note that if base has PED=0.2, and rover has PER=1, rover will compute CPD solution at 1Hz rate.  

· When CPD is running at a rate higher then 1Hz, the base will send corrections for all available satellites, but the rover will only use the highest 10 satellites for CPD position computation.

· Note that although RCI and PER allow the CPD solution output rate to be set to 0.1 seconds, CPD solution will only output at a maximum rate of 0.2 second with 5Hz synchronized RTK enabled.

· Reverse Vector Base NMEA output is limited to 1Hz.

6. New BINEX raw data output was added.  Binex is controlled by command $PASHS,BNX,[ON|OFF],[A|B|C|D] (enables/disables Binex output) and command $PASHS,BNX,INT,<interval>  (sets Binex output data rate).  Default is OFF and 1 second.   

Refer to the following link for a description of the BINEX file format:  http://www.unavco.ucar.edu/data_support/software/binex/binex.html.
7. NMEA messages were made compliant with NMEA 0183 version 2.3 and 3.0.

Command $PASHS,NME,TAG,x has been added to allow selection of  NMEA output according to different versions (x = ASH sets receiver to previous NMEA output.  x = V23 sets receiver to NMEA 0183 version 2.3.  x = V30 sets receiver to NMEA 0183 version 3.0).  Default is ASH.

Query command $PASHQ,NME,TAG has been added to display setting of TAG.  Also, this setting has been added to the $PASHQ,PAR response message.

Changes in accordance with NMEA version 2.3 are as follows:

GPGGA

Parameter d6, in Z Family reference manual, Position Type, will be:

0=Fix not available or invalid

1=GPS SPS Mode, fix valid

2=Differential GPS, SPS Mode, fix valid

3=GPS PPS Mode, fix valid

4=Real Time Kinematic.   Satellite system used in RTK mode with fixed integers

5=Float RTK.   Satellite system used in RTK mode, floating integers

6=Estimated (dead reckoning) Mode

7=Manual Input Mode

8=Simulator Mode

GPGLL

An additional field, Mode Indicator, shall be a single letter according to the following values:

A=Autonomous Mode

D=Differential Mode

E=Estimated (dead reckoning) Mode

M=Manual input mode

S=Simulator Mode

N=Data not valid

Notes: the status indicator (field 6) shall be set to V=Invalid for all values of Mode Indicator (field 7) except for A=Autonomous and D=Differential.   

The new GLL message structure will be:

Field
Description

0
Header

1
Latitude

2
N/S

3
Longitude

4
E/W

5
UTC time of pos.

6
Status Valid (A/V)

7
Mode Indicator

8
Checksum

GPVTG

An additional field, Mode Indicator, shall be a single letter according to the following values:

A=Autonomous Mode

D=Differential Mode

E=Estimated (dead reckoning) Mode

M=Manual input mode

S=Simulator Mode

N=Data not valid

The Mode Indicator shall not be a null field.

The new VTG message structure will be:

Field
Description

0
Header

1
COG to True North

2
T

3
COG to Mag.  North

4
M

5
SOG (knots)

6
N

7
SOG (km/hr)

8
K

9
Mode Indicator

10
Checksum

GPRMC

An additional field, Mode Indicator, shall be a single letter according to the following values:

A=Autonomous Mode

D=Differential Mode

E=Estimated (dead reckoning) Mode

M=Manual input mode

S=Simulator Mode

N=Data not valid

Notes: the status indicator (field 2) shall be set to V=Invalid for all values of Mode Indicator (field 12) except for A=Autonomous and D=Differential.   

The new RMC message structure will be:

Field
Description

0
Header

1
UTC Time

2
Status (A/V) 

3
Latitude

4
N/S

5
Longitude

6
E/W

6
SOG, Knots

8
COG

9
Date

10
Magnetic Variation

11
E/W

12
Mode Indicator

13
Checksum

8. Added command $PASHS,NME,str,port,ON/OFF[,rate] to allow the user to set the serial rate and serial port independently for each NMEA message.  The existing $PASHS,NME,PER,n command, when issued, will overwrite the setting done with the above new command.  The existing $PASHS,NME,ALL, OFF command, when issued, will disable the output of all NMEA messages and the output rate for all messages will default the last $PASHS,NME,PER setup.  For example, if the following sequence of commands is issued:

$PASHS,NME,PER,5

$PASHS,NME,GLL,c,ON, 0.2

$PASHS,NME,ALL,OFF, 

$PASHS,NME,GLL,c,ON

GLL messages will be output every 5 seconds

Query of individual NMEA output rate setting can be obtained from the $PASHQ,NMO response message.

9. The following NMEA messages and associated queries were added: CRT, DPO, DCR, GST.  These messages have been added to the $PASHQ,PAR response message and to the $PASHQ,NMO response message.  Format for these messages is as follows: 

CRT

Function:  To output message with computed Cartesian coordinates and velocities.

Command:  $PASHS,NME,CRT,x,c where x is output port, and c is ON or OFF.

$PASHQ,CRT,x where x is the optional output port.

$PASHR,CRT,d1,d2,m1,m2,m3,m4,f2,f3,f4,f5,f6,f7,f8,f9,f10,s*cc

d1:
position type

d2:
Number of satellites used in position computation

m1:
Current UTC time, (hhmmss), of position computation

m2:
Antenna position ECEF x coordinate in meters 

m3:
Antenna position ECEF y coordinate in meters

m4:
Antenna position ECEF z coordinate in meters

f2:
Receiver clock offset in meters

f3:
X-component of velocity vector in m/s

f4:
Y-component of velocity vector in m/s

f5:
Z-component of velocity vector in m/s

f6:
Receiver clock drift in m/s

f7:
PDOP—position dilution of precision

f8:
HDOP - horizontal dilution of precision

f9:
VDOP - vertical dilution of precision

f10:
TDOP - time dilution of precision

s*cc:
Firmware version ID

DPO

Function: To output rover delta position information between rover and base in a format similar to POS message format

Command: $PASHS,NME,DPO,x,c[,f] where x is the output port, c is ON or OFF and f is the optional output rate.   

$PASHQ,DPO

$PASHR,DPO,d1,d2,m1,m2,c1,m3,c2,f1,f2,f3,f4,f5,f6,f7,f8,f9,s*cc

d1:
position type

d2:
Number of satellites used in position computation

m1:
Current UTC time, (hhmmss), of position computation 

m2:
Antenna delta position – Northing coordinate difference in meters.  

c1:
Latitude sector: N = North, S = South

m3:
Antenna delta position – Easting coordinate difference in meters.

c2:
Longitude sector: E = East, W = West

f1:
Antenna delta position – ellipsoidal height difference in meters.

f2:
Receiver clock offset in meters

f3:
X-component of velocity vector in m/s

f4:
Y-component of velocity vector in m/s

f5:
Z-component of velocity vector in m/s

f6:
Receiver clock drift in m/s

f7:
HDOP - horizontal dilution of precision

f8:
VDOP - vertical dilution of precision

f9:
TDOP - time dilution of precision

s*cc:
Firmware version ID

DCR

Function: To output rover delta position information between rover and base in a format similar to CRT message format

Command: $PASHS,NME,DCR,x,c[,f] where x is the output port, c is ON or OFF and f is the optional output rate.   

$PASHQ,DCR

$PASHR,DCR,d1,d2,m1,m2,m3,m4,f2,f3,f4,f5,f6,f7,f8,f9,s*cc

d1:
position type

d2:
Number of satellites used in position computation

m1:
Current UTC time, (hhmmss), of position computation 

m2:
Antenna delta position ECEF x coordinate difference in meters 

m3:
Antenna delta position ECEF y coordinate difference in meters

m4:
Antenna delta position ECEF z coordinate difference in meters

f2:
Receiver clock offset in meters

f3:
X-component of velocity vector in m/s

f4:
Y-component of velocity vector in m/s

f5:
Z-component of velocity vector in m/s

f6:
Receiver clock drift in m/s

f7:
PDOP—position dilution of precision

f8:
HDOP - horizontal dilution of precision

f9:
VDOP - vertical dilution of precision

f10:
TDOP - time dilution of precision

s*cc:
Firmware version ID

GST

Function:  Pseudo-Range Error Statistics

Command:  $PASHS,NME,GST,x,c[,f] where x is the output port, c is ON or OFF and f is the optional output rate.   

$PASHQ,GST

$GPGST,m1,f2,f3,f4,f5,f7,f8,f9*hh

m1:
UTC time (hhmmss.ss)
f2:
RMS value of the standard deviation of satellite range inputs
f3:
Standard deviation of semi-major axis of error ellipse in meters
f4:
Standard deviation of semi-minor axis of error ellipse in meters
f5:
Orientation of semi-major axis of error ellipse in degrees from true north
f7:
Standard deviation of latitude error in meters

f8:
Standard deviation of longitude error in meters

f9:
Standard deviation of altitude error in meters

*cc:
Checksum
10. A Zenith elevation mask was added to the PEM and ELM set commands to exclude satellites in the zone extending from that second elevation mask to zenith from position computation and data recording respectively.

The format for these messages is:

$PASHS,PEM/ELM,d1[,d2] where,

d1 = elevation angle below which satellites are excluded from position   

d2 = elevation angle above which satellites are excluded from position (optional parameter)

Query of this setup is included in the $PASHQ,PAR response message.

11. In the northern hemisphere, users are experiencing more and more ionospheric activity especially in the northern sky, which results in poor positioning quality.   Therefore, zoning of the PEM function is now possible to allow the user to specify a second (secondary) mask value for a particular sector of the sky.   This is achieved using a new Secondary Elevation Mask command (SEM) which contains the secondary elevation mask angle for the particular sector defined by two azimuth angles.

Command: $PASHS,SEM,d1,d2,d3

where,

d1 = secondary elevation mask angle

d2 = first azimuth defining the secondary sector

d3 = second azimuth defining the secondary sector

The secondary sector is the region between the first and the second defining measured clockwise from North, respectively.

Example:  To achieve the mask zoning shown, either of the following sets of commands can be used.


$PASHS,PEM,10

$PASHS,SEM,20,300,60

OR

$PASHS,PEM,20

$PASHS,SEM,10,60,300

NOTES:

a) To change the SEM settings, the user will issue a new SEM command.   A new SEM setting command shall override earlier SEM settings.

b) Whenever the SEM command is issued, the secondary elevation mask parameters are enabled.   To turn off a previously activated SEM, the user will issue the command $PASHS,SEM,OFF.   Default SEM is OFF.

c) PEM commands issued after the SEM command will change the elevation mask for ONLY the primary PEM zone.   The previously issued SEM setting will continue in effect.  To apply PEM to the whole sky, SEM will have to be turned off.

d)
Command $PASHQ,PAR has been modified to display SEM settings.

12. In previous firmware versions, the RCI parameter controlled the setting of both, data recording interval and raw data output interval.  In this version, two commands have been added to allow for control of the data recording and raw data output interval separately.  These commands are:  

$PASHS,DRI,xxx.x allows to set data interval for recording into PCMCIA card.  Queries associated with this setting are RWO, INF, GIS, IHH, SST and RAW.  Also, session programming and front panel display are affected by this setting.

$PASHS,DOI,xxx.x allows to set data output interval for raw data output.  Queries associated with this setting are RWO and RAW

Note that for backwards compatibility, command $PASHS,RCI is still available.

Command $PASHQ,RAW has been modified to display the setting of these two additional parameters.

13. The following additional commands were added: $PASHQ,SVS which queries satellite tracking selection, $PASHQ,SAV which queries parameter save setup, $PASHQ,DAL,x which queries individual DAL satellite information.

$PASHQ,SVS

$PASHR,SVS,YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY*cc

$PASHQ,SAV

$PASHR,SAV,x*cc where x is Y or N

$PASHQ,DAL,x where x is the optional output serial port

$GPDAL,d1,d2,f1,d3,f2,f3,f4,f5,f6,f7,f8,f9,d4*cc

 DAL Message Structure

Parameters
Description
Range

d1
Satellite PRN number
1 – 32

d2
Satellite health
0 – 255

f1
Eccentricity
±9.9999999E±99

d3
Reference time for orbit (in seconds)
0 – 999999

f2
Inclination angle at reference time (semicircles)
0 - 9.9999999±99

f3
Rate of right ascension (semicircles/sec)
±9.9999999±99

f4
Square root of semi-major axis (meters 1/2)
0 - 9.9999999±99

f5
Longitude of the ascension node (semicircle)
±9.9999999±99

f6
Argument of perigee (semicircle)
±9.9999999±99

f7
Mean anomaly at reference time (semicircle)
±9.9999999±99

f8
Clock parameter (in seconds)
±9.9999999±99

f9
Clock parameter (sec/sec)
0 - 9.9999999±99

d4
GPS almanac week number
4 digits

*cc
Checksum in hex
Hex

14. Response to $PASHQ,STA was modified to display satellite elevation information.

$PASHQ,STA,c where c is the optional output serial port

Typical response:

TIME  : 20:19:32 UTC

LOCKED: 18 23 10 05 06 17 15 30

CA S/N: 41 51 49 42 49 51 47 51

P1 S/N: 40 50 48 41 48 48 46 48

P2 S/N: 35 45 43 36 43 43 41 44

SVELEV: 18 65 44 18 77 47 31 39

15. RTCM Type 15 now appears in response to query $PASHQ,RTC.   Type 15 has not been tested for this release.   Use is not recommended or supported.

16. Under the Survey Static menu there is now a Desired Vector Length field.  This feature is not available in this firmware release.   Recommend only use the default value of 000km.

17. The following features have been added to support reference station functionality.  Note that the serial ports for products other than the uZ CGRS do not have all the hardware lines to support modems in their serial ports, and certain modems may not function properly with these receivers.  Please check with the modem manufacturer in selecting a modem to use with receivers other than the uZ CGRS.  Items referring to external memory do not apply to the Z Eurocard and Z Sensor.

A.  File Ring Memory with the following capability was added: if file ring memory is enabled (FRM=Y) and the remaining memory crosses the 250KB threshold, the oldest file is deleted and data collection continues in the active file.   In addition, if a file is created with 100 files existing, the oldest file is deleted.  Commands $PASHS,FRM and $PASHQ,FRM were created to enable/disable this feature and to query this setting.  Default is N.  
B.  Z modem protocol added (X modem is still available).
C.  Added user interface to support the Micro Manager software.
D. For uZ-CGRS, remote monitoring, remote firmware upload and remote files download are supported through port A.
E. For uZ-CGRS, firmware upload when using Micro Manager is done through the PCMCIA \ compact card using the Z modem protocol (firmware uploaded from PC to PCMCIA \ compact card and then to the flash).  Firmware can still be uploaded using UPL (firmware is uploaded directly to the flash).
F. When ZC00 is installed in an uZ-CGRS, the parameter changes are always automatically saved through a power cycle.  In the remaining receivers, only those changes saved with the save setup procedure, command or front screen, are saved through a power cycle. 
Changes and Improvements:

1.  
An SNV message is now output when ephemeris with a new IODE is decoded.

2.  
New IODE are now transmitted on schedule.

3.  
CPD velocity is now computed at the same rate as fast CPD position (10Hz or 2Hz whatever fast CPD rate is), along with RMS values.

4.  
When outputting NMEA messages with ZDA enabled, the ZDA messages will always be output first.

5.  
Incorrect time tag in ZDA messages when setting certain positioning modes has been fixed.

6.  
When selecting RTCM RTK through the front panel display, the RTCM speed is automatically set to burst mode (9).  In previous versions, the RTCM speed remained to the setting previous to selecting RTCM RTK.

7.  
Photogrammetry rising and falling edge settings are now saved through a receiver power cycle.

Known Problems:

1. CMR 5HZ operation is not available at rover baud rates of 57600 and 115200.   For proper operation, baud rate to 19200 or 38400.

2.  
Information in the CRT message is not displayed in the set datum.  It is always displayed using the W84 (default).   Solutions in the set datum can be viewed in other NMEA messages.

3.  
If a session is programmed to start with session programming before day roll over and finish after day roll over, and there is a power cycle after the day roll over but before the session is completed, the session does not start after the power cycle.

4.  
If the Session Programming mode is set to S (sleep mode) and the time between sessions is less than the time required for the receiver to go to sleep, the data recorded in the second session starts immediately after the first session is closed, and not according to the set start time.   It takes approximately 10-20 seconds for the receiver to go to sleep and approximately 3 minutes for the receiver to wake up.

Known Incompatibilities:

1. Ashtech Solutions / Download module version 2.40/2.50 will download files properly from the receiver with this version.   To download files from a PC card reader, download version 2.55 or later is required.   Also, note that RCS version 3.20 will not download files on a PCMCIA card using a PCMCIA card reader.   

A download (version 2.55) patch is being released with this firmware for this purpose.   The Download patch and installation instructions can be found on the Ashtech FTP site:  ftp://ftp.ashtech.com/pub/software/Ashtech%20Solutions/Download%20ver.%202.55/.   

We recommend using only the Ashtech Solutions Download program version 2.55 or later to download the PCMCIA card.   If it is necessary to use Windows to copy the data from the PCMCIA card to the hard disk here are some notes:

When copying PCMCIA card data directly to a hard drive using a PC card reader with Windows, the data is included in a single file named MICRO_Z.BIN.   This file, when transferred using Download version 2.55, will then be converted to B, E, S, and possibly D and M files.   After the MICRO_Z.BIN file is copied to the hard disk, do not delete this file from the PCMCIA card using Windows.   Recommend only delete PCMCIA card files when the PCMCIA card is in the receiver.   Use command $PASHS,CLM to clear/reformat card.  
2.  
Problems formatting a PC card in the receiver when using PCMCIA/ compact cards other than SanDisk cards.   Only cards sold by Thales Navigation will be supported.   PCMCIA card sizes 16, 32, 96, and 128MB are supported for use in Ashtech receivers.   Note that when using 96 or 128MB cards, only 85MB is usable.   
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