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FOREWORD
This manual contains programming information about the MX 9212 DGPS Navigator, the MX 9012R
DGPS Reference Station and the MX 9112 Navigator/Reference Station. The characteristics and
capabilities of these equipments are detailed in the PC Controller User’s Guide identified in Section 1.2,
References. The information in this manual will enable you to develop your own applications software.
The Global Positioning System (GPS) satellites that fumish the DGPS Receivers with orbital time and
range data are experimental, and will continue to be so for the next few years. The United States
Govemment may modify or deactivate the operation of the satellites at any time. For these reasons,
Leica reserves the right to change the capabilities and specifications of the MX 9212, MX 9012R and
the MX 9112 without notice.
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SECTION I
INTRODUCTION
The MX 9212 is a 12 channel DGPS Navigator which processes measurements transmitted from GPS
satellites to produce three dimensional position and time. Differential (DGPS) corrections, transmitted
from the Reference Station, are received on the DGPS/RTCM port and are applied to the satellite
measurements to refine the calculated GPS position.
'The MX 9012R DGPS Reference Station produces differential GPS position corrections which can be
transmitted to DGPS navigators.
The MX 9112 functions as either a 12 channel DGPS Navigator or Reference Station as configured by
the user. When functioning as a Navigator, the MX 9112 accepts DGPS corrections on the
DGPS/RTCM port. As a Reference Station, the MX 9112 computes DGPS corrections and transmits
them on the DGPS/RTCM port.
Although the MX 9212, MX 9012R, and the MX 9112 have different capabilities, they all share the same
basic command and control structure. Four (4) serial interface ports are used for command and control,
output of measurement data, output or receipt of differential data, and output of standard NMEA
messages to other electronic marine devices. Magnavox has developed a set of proprietary sentences
in accordance with the NMEA-0183 standard (for interfacing Marine Electronics Navigation Devices)
to command and control these equipment.
This guide is designed to provide programming information to facilitate integration of these equipments
in embedded applications. All possible sentences for the MX 9212, MX 9012R and the MX 9112 are
described herein. Some sentences may not be used by all of the equipment. The equipment for which
the sentence applies is identified at the top of each table. Additionally, any differences are identified
in the highlighted box.
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Figure I-I. Magnavox DGPS Receiver
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MANUAL ORGANIZATION
'The information in this manual is organized by sections and appendices, so the table of contents
will be your basic guide for finding information categories. The alphabetical index at the back
of the manual is a more detailed guide for Ending specific subjects. 'I`he contents are organized
as follows:
• SECTION I, Introduction: Describes the organization of this manual and lists
supporting documentation.
• SECI'ION II, The Multi-Port Interface: Defines the operational configuration
of the receiver.
• SECTION III, Control Port: Describes the communication protocol and data
formats of the Magnavox Proprietary messages; specifies the
content definition of the data sentences assigned to the Control
Port.
• SECI'ION IV, Instrumentation/Raw Data Port: Specifies the structure and
content definition of the data records assigned to the
Instrumentation/Raw Data Port.
• SECTION V, DGPS/RTCM Port: Identifies the format and types of RTCM
messages assigned to the DGPS/RTCM Port.
• SECTION VI, Equipment/NMEA Port: Describes the communication protocol
and data formats of the standard NMEA-0183 messages assigned
to the Equipment/NMEA Port.
• APPENDIX A, Compressed Measurement Format: Structure and content
definition of the compressed measurement record (Type 3)
assigned to the Instrumentation/Raw Data Port.
• GLOSSARY OF Definition of terms used in the manual that are applicable
TERMS to satellite navigation.
The manual contents have been prepared and organized for maximum clarity and reader convenience.
We welcome your suggestions for manual improvement by letter, telephone, or the tearout sheet at the
back of this manual.
x
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REFERENCED DOCUMENTS
Other documentation that you may find useful for infomation purposes are identi5ed below:
• Magnavox DGPS 12 Channel Installation and Service Manual, R·7218: Contains
procedures for installing and maintaining the Magnavox Navigator. Provides details of
the electrical characteristics of the data interfaces.
• Magnavox DGPS 12 Channel Navigator’s Operator’s Manual, R-7220: Describes how
to connect and operate the Magnavox Navigator using the Magnavox developed Control
and Display (CDU) program.
• Magnavox DGPS 12 Channel Reference Station Operator’s Manual, R·7277: Describes
how to connect and operate the Magnavox Reference Station using the Magnavox
developed Control and Display (CDU) program.
• NMEA-0183 Specification: Defines the hardware and software requirements for an
NMEA-0183 data interface. .
• EIA RS—232C Specification: Defines the hardware and software requirements for an RS-
232 data interface.
• EIA RS·422 Specification: Defines the hardware and software requirements for an RS-
422 data interface.
• RTCM·104 Specification: Defines the record structure for the standard RTCM-104
messages computed by the MX 9012R for differential GPS correction data:
RTCM Special Committee No. 104, RTCM Recommended Standards for
Differential NA VSTAR GPS Service, Version 2.0 Washington, D.C.; Radio
Technical Commission for Maritime Services, 1990
• ICD-GPS-200 Specification: Defines the GPS satellite data format.
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SECTION H
THE MULTI·PORT INTERFACE
The multi-port interface gives the user the following capabilities:
• Control of the receiver, using Magnavox proprietary messages
• Output of measurement and processed data for logging and display
• Output of position, track and speed to extemal equipment that communicates with
standard NMEA-0183 messages.
• Receipt of differential corrections transmitted from a DGPS Reference Station
(MX 9212, MX 9112 configured as a Navigator).
• Transmission of differential corrections to DGPS Navigators (MX 9012R, MX 9112
configured as a Reference Station)
OPERATIONAL CONFIGURATION
The multi-port interface consists of four serial, bi-directional data ports The ports can be used for CDU
control, measurement output, differential correction I/O, and output of standard NMEA-0183 messages.
Users can assign the ports in accordance with their requirements. Figure 2-1 shows the general function
of each port.
The default port function assignments are as follows:
PORT 1 (RS-232): PC Control
PORT 2 (RS-422): Instrumentation/Raw Data Output
PORT 3 (RS-232): Differential Correction I/O (DGPS/RTCM)
PORT 4 (RS-422): Equipment/NMEA I/O
PORT FUNCTIONS
The serial data ports are referred to by names that reflect their function as follows:
O Control Port: Used to initialize, monitor and control the receiver. Control Port sentences are
detailed in Section III.
• Instrumentation/Raw Data Port: Used to output measurement and processed data from the
receiver in a Magnavox defined format. Information such as satellite measurements, position,
velocity, ephemeris and almanac are output. Instrumentation/Raw Data Port records are detailed
in Section IV and in Appendix A.
• DGPS/RTCM Port: Used to send RTCM-104 differential correction messages to remote DGPS
navigators or receive differential corrections from remote DGPS reference stations. This port
is typically connected to a modem data link. It can also be used to communicate with an MX-
50M Beacon Modulator or MX-50R Beacon Receiver.
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Checksums are optional for Control Port input sentences, but are highly recommended to limit the
effects of communication errors. The MX 9212, MX 9012R, and the MX 9112 always generate
checksums for Control Port output sentences.
ASCII data characters are transmitted in the following format:
• Data Bits 8 (msb always 0)
• Parity None
• Stop Bits 1
NULL fields are fields which do not contain any data. They would appear as two commas together in
the sentence format, except for the final field. Some Magnavox proprietary sentences require that the
format contain NULL fields. NULL fields in the following formats are identified in the highlighted
boxes, and by an ‘*’ next to the respective field.
CONTROL PORT SENTENCES
Tables 3-2 and 3-3 give a complete list of the Control Port sentences used by the MX 9212, the MX
9012R, and the MX 9112. An ‘X’ beneath the equipment name identifies whether that message is used
by that device. In the case of the MX 9112, attention must be paid to the configuration mode; i.e.
whether the MX 9112 is configured as a navigator or as a reference station.
Table 3-2. Control Port Input Sentences
p ·ryp• mx mx 9112 l
SPIIIVXG, Description 9012R Ref Stn
~» 000 Receiver Initialization · Part A l
A 001 Receiver Initialization - Part B I
. 002 Satellite Health Control l
‘ 007 Control Port Output Control p
i 018 Restart Control
I 019 Oscillator Fit Parameters
¤ 020 Self-Test Control n
I 023 Time Recovery Configuration l
024 Instrumentation/Raw Data Port Output Selection
i 026 Equipment/NMEA Port Output Control
y 027 Instrumentation/Raw Data Port Output Settings
r 029 Constellation Selection Control l
l 032 Tepid Stan Limit i
034 Beacon Receiver Configuration Control I
035 Reference StatlonINavigator Selection (
. 036 Self Survey Control l
041 User Entered Beacon Almanac p
050 Differential Output Control
I 051 Send DGPS/RTCM Message
. 053 Differential Input Control p
060 MX-50M Control 1
p 062 MX-50M Reset |
070 Serial Port Configuration Y
071 Serial Port Selection I
i 074 Instrumentation/Flaw Data Port Output Selection l
y YYY Query From Remote Device to Output Sentence é
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Table 3-3. Control Port Output Sentences
{ ‘ryp• Mx Mx 91 12 l
SPMVXG, Description 9012FI Ref Stn J
l 000 Receiver Status X {
{ 001 Position and altitude X —
003 DOPs X i
{ 004 Operating Mode X '
{ 006 Satellite Health Status X {
{ 011 Speed and Heading X
{ 014 MX-SOR Beacon Status
015 RT CM Input Port Statistics
{ 020 Self-Test Results X
{ 021 Position, Height and Velocity X
{ 022 Nav Constellation X
023 Position, Height, COG and SOG X
{ 027 RTCM Type 16 Message {
{ 030 Software Configuration X {
{ 031 Almanac Collection Status X {
033 RTCM Type 3 Message X
034 MX·50R Configuration
{ 035 Software Configuration X
036 Self Survey Results {
{ 037 GGA/GLL Configuration X {
039 Magnavox Maintenance Message X {
{ 040 Broadcast Beacon Almanac X {
041 User Entered Beacon Almanac X {
{ 050 Differential Output Control X {
{ 052 Oscillator Offset X
' 053 Differential Configuration I
{ 060 MX-50M Configuration X
061 MX-50M Failure X {
{ 070 Serial Port Configuration X 5
{ 071 Serial Port Assignment X {
074 Instrumentation/Raw Data Port Output X {
Records
100 GPS Channel Status X {
I 101 Control Sentence Accept/Reject X
{ 121 Predicted Position, Height, Velocity X {
{ 123 Predicted Position, Ht, COG & SOG X {
· 500 CDU Position and Altitude X {
{ 502 Almanac and Ephemeris Health X {
{ 523 Time Recovery Configuration X
{ 524 Instrumentation/Raw Data Port Output X {
{ sez $:;:1nl-lelusrr x {
{ sas cps care x {
{ 671 RTCM Type 1 Differential Corrections X {
{ 672 RTCM Type 2 Differential Corrections X I
830 Time Recovery Results X
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CONTROL PORT INPUT SENTENCES

Sentence Type - $PMVXG,001
Description: Receiver Initialization - Part B
This message initializes the altitude hold mode, horizontal and vertical acceleration constants, the
maximum HDOP, VDOP and elevation limits, the time output mode, and the local time offset.
IMPORTANT I
Fields marked with an ’X’ must be set to NULL for the MX 9012R and for the MX I
9112 when configured as a Reference Station. I
i` ' 'iW`A_ _P' 1 , x if VT T I T T ' "”`I
E ¤··¤r*¤**¤¤ ¤¤¤¤•
I Altitude Hold Selection · 0 = 3D Only TI
Auto and Coast modes 1 = Auto (use operator entered value) I
I transition to 2D when 2 ¤ 2D Only I
I tracking < than 4 sate. 3 = Coast (use last altitude computed) I
I Default = 3 I
IE ¤¤¤¤~¤¤
I Horizontal Acceleration m/sec’ Float I
I Constant Default = 0.01 I
Vertical Acceleration m/sec’ I
Constant Default = 0.00
I voop umn >1 I
I Default = 10
> 1
Default = 10 I
7 Elevation Limit (sat is not 0 - 90 I
used if elevation angle Default Navigator ·= 5° I
exceeds limit) Default Reference Sta. = 0° I
Time Output Selection U = UTC I
L = Local I
I Default = U I
Local lime Offset From HHMM HH: It 0 - 23 I
GMT MM: O - 59 I
Default = 0
Example:
$PMVXG,001,1,,1.00,0.10,7,5,7,,*61
$PMVXG,00} ,3,,0.l0,0.0l ,10, 10,5,1.,-0800*0A
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CONTROL PORT INPUT SENTENCES
Sentence Type - $PMVXG,002
Description: Satellite Health Control
This message allows the user to change or restore the default health status for a particular satellite. The
health code may be forced healthy, unhealthy, or restored to the default contained in the almanac or
ephemeris (referred to as the ‘natural’ state).
IEE ¤··=**¤**¤¤ ¤·¤¤•
I PRN of Satelllte 1 - 32
99 = setlxllszsatstostatus
z Defined Below p
l Default • None l
r Health Control Code Char N = Natural Health t
l + = Force Healthy A
l - = Force Unhealthy P
L y p y Default None _ yy
Example:
$PMVXG,002,05, + *64
$PMVXG,002,06, + *67
$PMVXG,002,07,—*60
$PMVXG,002,08,-*6F
$PMVXG,002,20,N *06
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CONTROL PORT INPUT SENTENCES
Sentence Type - SPMVXG,007
Descrlptlon: Control Port Output Control
This message enables or disables output of the specified sentence and defines the output rate. The user
sends this message for each sentence that the receiver is to output.
CTW Equapmm: mx sm 2, mx n I
F·••¤ ¤•=¤¢*¤**¤¤ p L ¤·¤¤• _ J
n centres Port Output elect oetault = uma i
{ Clear Current Output List 0 = No l
1 = YES
l Default = None
l Add/Delete Sentence From List 1 = Append Sentence to Output i
List
l 2 = Delete Sentence From l
l Output List
Default = None l
__ ¤·>=¤~¤¤
Sentence Output Rate 1 - 9999 I
Default = None ]
Speed/Position Precision for GGA 2 = 2 Digits ~
and GLL sentences (# of places to 3 = 3 Digits '
the right ofthe decimal point) 4 = 4 Digits
l = 2 i
l 7 NMEA Version for GGA & GLL 1 = Version 1
Output 2 = Version 2
1 oetaun = 1
t___a_
Example:
$PMVXG,007,533,,1,,10,,,*4A
$PMVXG,007,015,,l,,10,,,*4B
$PMVXG,007,01S,,2,,,,,*49
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` CONTROL PORT INPUT SEN'l`ENCES
Sentence Type - $PMVXG,0l9 ·
Description: Oscillator Fit Parameters
This message allows the user to modify the oscillator temperature/frequency model coefficients in the
RAM and EEROM memory. These are the coefficients to the cubic equation used to compute the
oscillator frequency offset at a given temperature.
f 1 T 7tT‘ “`T" T ` T é “ é YTé
I imvonrmr
L _ This should not b• us•d w u t x dl .
I`TTTTT;TT T TT T T TTTTTT T T TI
§ M2 , u _ 2 _. - I
I Constant term of the cublc equatlon
I given in reference oscillator Hz. For I
I example, if the curve has a 12 Hz I
bias from nominal, enter 10230012.0 I
as the constant term (nominal = I
10230000.0) Default = 10230000 I
1st order term ofthe cublc frequency Hz/°C Float I
model Defatlll = 1.31923 I
2nd order term of the cubic Hz/°C' I
frequency model Default = -0.073775
3rd order term of the cubic Hz/"C’ Float I
frequency model Default = 0.000955 I
H **¤¤·=~¤¤ _- NULL I
Example:
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CONTROL PORT INPUT SENTENCES

Sentence Type - SPMVXG,020
Description: Self-Test Control
This message is used to activate a particular type of test in the receiver. Field I contains the test type
to be performed. Fields 2 and 3 are parameters which will be used in the various tests, if required.
Refer to output type SPMVXG,020 for a description of the results returned.
Equipment: MX 9212, MX 9012R, MX 9112
Test Type Description Test Parameter #1 Test Parameter #2
(held #1) (tield #2) (field #3) T
Q ssrm NTA N/A
Exgmgle:
$PMVXG,020,l
3-10



CONTROL PORT INPUT SENTENCES
Sentence Type - $PMVXG,023
Description: Time Recovery Configuration & Predicted Position Output Control
This message allows the user to contigure the Time Recovery feature of the receiver.
I iwonraur I
I Fields containing an ‘*’ must b• set to NULL for R•fer•nc• Stations. I
_’__ T i" »=i __ A TT TYWWI
@ ¤•··=r*¤*•¤¤ ¤··••· @ ¤•··¤•
Tlme Recovery Mode Char D = Dynamic
Dynamic = solve for position, S = Static I
altitude and time while moving; K = Known Position _
Static = solve for position, altitude N = No Time Recovery
and time while stationary; I
I Known Position = solve for time
I only; Default = D
I No `lime Recovery = disable clock
synchronization, navigation ls I
I dynamic; I
I Time Synchronization U = UTC, G = GPS I
I oeraun = cs I
I Time Mark Mode Char A = Always, V = Valid Pulses Only I
oersun · v I
Maximum Time Error - the 50 - 1000
maximum error for which a time Default Navigator = 100
mark wlll be considered valid. Default Reference Sta.= 1000
User Time Bias - extemal bias. *99999
Default = 0
I Time Recovery Message Control Bits 1 & 0: Output 830 I
(830) & Predicted Position Output 00 = No Output, 01 = Control Port I
I Control (121 & 123) 10 = Equipment, 11 = Raw Data I
I Bits 3 & 2: Output 121
** Note: 121 and 123 are exclusive 00 = No Output, 01 = Control Port
I and cannot be on at the same time. 10 = Equipment, 11 = Raw Data
I Bits 5 & 4: Output 123 I
I 00 = No Output, 01 = Control Port
I 10 = Equipment, 11 == Raw Data I
I Default = 0
7 Position Known PRN 1 - 32, 0 = Track All Sars
I— Default = 0
Example:
$PMVXG,023,K,U,A,50,500,5,0*0F
$PMVXG,023,K,G,V,100,0,0,*OE
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CONTROL PORT INPUT SENTENCES
Sentence Type - SPMVXG,024
Description: Instrumentation/Raw Data Port Output Selection"
This message controls which raw data records are output on the Instrumentation/Raw Data Port. The
list below indicates which record types are affected by each selection. For a complete description of the
contents of these sentence types, refer to Section IV, Instrumentation/Raw Data Port Records.
Input sentence type SPMVXG,027 provides additional control for the format of the Measurements
record and the request to output Almanac and Ephemeris data once, when commanded.
Selection Record Type
Nav Results 8, 308, 310
Measurements 1, 3, 311, 321, 331, 351
Almanac 8. Ephemeris 100 - 150, 200 - 203
Constellation 401, 411 - 422
`lime Recovery 969
Full Debug Various
Partial Debug Various
P Equipment: MX 9212, MX 9012R. MX 9112 ’ I
’@ ¤···=r¤·>¤¤¤·· @Ii¤iml ¤···¤•
Nav Results Char - = Disable Output
+ = Enable Output
Default = +
Measurements Char · = Disable Output
+ = Enabls Output
Default = +
Almanac & Ephemeris Char - = Disable Output
+ = Enable Output
Default = +
Constellation Infomation Char - = Disable Output
+ = Enable Output
Default = ·
`Rme Recovery Char - = Disable Output
+ = Enable Output
Default = -
Full Debug Diagnostics Char - = Disable Output
+ = Enable Output
_ Detault = -
l 7 Partial Debug Char - = Disable Output
l + = Enable Output
Default = -
NOTE:
* This sentence (and input sentence SPMVXG,027) have been replaced by input sentence SPMVXG,074.
Example:
$PMVXG,024,+,+,+,+,+,+,+*49
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CONTROL PORT INPUT SENTENCES
Sentence Type - SPMVXG,026
Description: Equipment/NMEA Port Output Control
This message enables/disables output of the speciiicd sentence to the Equipment/NMEA port and
dchnes the output rate. The user sends this message for each sentence that the receiver is to output.
Either standard NMEA or Magnavox Proprietary messages may be output to the Equipment/NMEA
Port.
equapmem; mx sziz, mx smzn, M _ 4
l
HEI ¤•·=·i¤**¤¤ ¤·¤¤• L
Equipment Port Output Block Char
Default = None
Clear Current List 0 = No l
1 = YBS l
Default = None l
Add/Delete Sentence From List 1 = Append Sentence to
output ust
2 = Delete Sentence l
From Output List
Default = None 1
Sentence Output Rate 1 · 9999 `
Default = None l
Position Precision (number of 2-4 l
decimal units in position output) l
NMEA Version for GGA & GLL 1 = Use NMEA Version 1
L Output 2 = Use NMEA Version 2
Example:
$PMVXG,026,02l,0,il,l,2,2
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CONTROL PORT INPUT SENTENCES

Sentence Type - $PMVXG,027
Description: Instrumentation/Raw Data Port Output Control.*
This sentence is used in conjunction with input sentence SPMVXG,024. The Instrumentation/Raw Data
Port defines in which format measurement data is output and whether to output almanac and ephemeris
data once (now).
i D OD Equi mantz MX 9212, MX 90128, MX 9112 DD 0 0 DDD D
¤···¤•
l Instrumentation/Raw Data Port Baud Rate 3 = 150
4 = 300
5 = 600
6 = 1200
1 9 = 4800
l 11 - 9600 1
| 12 = 19200 1
I Default = 11
12 ¤¤¤¤~¤¤ ZZ NULL 1
ll ¤¤¤¤~¤¤ jj MM
Raw Measurement Record Compression 0 = ASCII
Control 1 = Compressed Only
2 = Bcth
Default = 1
Almanac/Ephemeris Request O = Output Almanac Data
Now
1 = Output Ephemerls
Data Now
2 = Output Almanac and
Ephemerls Data Now
l i 7 W Wié i} _;—-_Q if i i Default = N
Note:
* This sentence (and input sentence SPMVXG,024) have been replaced by input sentence SPMVXG,074.
Example:
$PMVXG,O27,,,,1,*5O
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CONTROL PORT INPUT SENTENCES

Sentence Type - SPMVXG,029
Desgrigtionz Constellation Selection Control
This sentence sets the criteria by which the receiver will select the satellites to track.
{ 'B 'VCWQ Ti"- mm C --- T" wi Ti
E ¤••=*i¤**¤¤ ¤··•¤•
i Constellation Selection Mode" 0 = Best DOP
l 1 = Best DOP Using at least 4
l Sats Above 30° Elevation
2 =· Highest Elevation 12 Sets
3 = Same Sat On All Channels
(test mode)
Default = 2
i Constellation Selection PRN O = Use Highest Sat in Mode 3,
I Above
1-32 = Satto Useln Mode3,
l Above
l Default = O
._,, , ___t ,1 _;_;_?__. 4
Note:
* If 12 or fewer satellites are visible, modes 0-2 are identical.
Examgle:
$PMVXG,029,2,0
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CONTROL PORT INPUT SENTENCES

Sentence Type - SPMVXG,032
Description: Tepid Start Limit
This sentence sets the maximum period of time during a warm start the receiver will wait to find at least
two satellites before automatically transitioning to a tepid start.
Equipment:
Field Description Units Range
1 Hold Olf Period - (the amount of Min Int 0 - 999
time the receiver will wait before
commencing with tepid start) Default = 30
Example:
$PMVXG,032,15"‘61
$PMVXG,032,31 *67
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CONTROL PORT INPUT SENTENCES
Sentence Type · $PMVXG,034
Desgrjgtlonz Beacon Receiver Configuration Control
This sentence configures the MX-SOR Beacon Receiver to acce t and decode the differential information
P
sent from a Beacon Transmitter. The configuration of the receiver must match that of the transmitter.
I IMPORTANT l
L The MX9112 must be configured as a Navlgatorto aeeoptthis m•¤•g•.
{_—_"—·TT¢—A ���  "iv _ _ TT i' _
·@ ¤•··=r·•¤··¤··
l MX-SOR Enable 0 = Disabled
1 1 = Enabled
{ Default = 0
l Beacon Logging - when enabled, 0 = Disabled
l a type 799 record is output to the 1 = Enabled J
' Instrumentation/Raw Data Port
p every minute! Default = 0
HH ¤¤=·~¤~<==¤
i- Manual Tune Frequency** “ Float 283.5· 325.0 I
Default = 0.0
l Manual Bit Rate** BitsISec 0 = 25 l
} 1 = 50 l
2 = 100 `
l 3 = 200
l Default = 0 1
i Manual EDAC Enable** 0 = Disabled
1 = Enabled (
I oeraun = 0
l 7 ¤¤=¤~¤¤
IHH ¤=—>¤¤~¤¤
§ __..
Notes:
* Beacon logging may be enabled without the MX-50R enabled, however the output will contain
0 for beacon data.
** If Manual Tune Frequency, Bit Rate, and EDAC are supplied, the MX-SOR is immediately tuned
to the supplied values. (Automatic selection, if enabled, will resume one minute later. 'This
feature is not currently implemented).
Example:
$PMVXG,034,,,,325.0,1,l ,,,*49
$PMVXG,034,,1,,,,,,,*52
$PMVXG,034,,0,l,,,,,,*62
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CONTROL PORT INPUT SENTENCES
Sentence Type · SPMVXG,035
Dgggription: Reference Station/Navigator Selection
This sentence configures the operating mode of the MX 9112.
MX 91 12
Field Description Units Fonnat R•ng•
1 MX 9112 Operating Mode Int 0 s Navigator
1 = Reference Station
Default = 0
2 Reserved
3 Reserved
4 Reserved
Egmplc:
$PMVXG,035,0,,,*7E
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CONTROL PORT INPUT SENTENCES

Sentence Type - $PMVXG,04l
Description: User-Entered Beacon Almanac
This message enables the user to enter almanac data for 1 to 10 beacons. When interfaced to a
Reference Station, this sentence causes the receiver to buffer this information in the RTCM Type 7
message. (Refer to Section V for additional information regarding the RTCM messages.)
When interfaced to a Navigator, this sentence defines the user—entered Beacon Almanac which may
optionally be used to automatically tune an attached MX-50R. (Refer to input sentence $PMVXG,034,
Auto Beacon Selection tield for usage.)
Note: The Auto Beacon Selection function is not currently implemented.
if lW aquipmmz 12 mx 9012R, mx 9112 M ll WAP
l Number of Almanacs 1 - 10 7 d-
0 = Clear Almanac data
Default = None
Beacon #1 -10 hex-ASCII Char 111111111111111111
almanac. Each entry is 18 bytes
of hex-ASCII data representing the
9 bytes of binary data defined ln
RTCM-104 version 2, type 7 record
wl[hgu(hgadgrqrpa_ri{y_ :::;r:.:·:e••··•• -·-· 4::;;:;;;
aaaaaaaaaaaa
Where 1..a are the 18 hex-ASCII
data for beacons 1 - 10.
— Default ¤ None
Example:
$PMVXG,041,,30lCABD9FA15l819D0*34
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CONTROL PORT INPUT SENTENCES
Sentence Type - SPMVXG,050
Description: Differential Output Control
This message controls the operation of the reference station’s RTCM port.
I IMPORTANT I
I 11·•• MX 9112 must be configured as a Reference Station to accept this message. j
I T TTTTTT ` TTTT T T T TI
I
E eeenpuen
I Differential Output 0 = Disabled
I 1 = RTCM Dafa
I 2 = Record Type 671 I
I Default = 1 I
IK mu yew
al- men nate ee/eyes
I Average Data Rate Bits/Sec 0 I= No Limit, 1 · 9600
Default = 9600
I Log RTCM 6XX Records on 0 = No Logging
I Instrumentation/Raw Data Port. 1 = Hex Format ('l'ype 601 - 664)
I The XX represents the RTCM 2 = Real Format ('l‘ype 665)
message type. Refer to Section V 3 = Hex and Real Formats I
for additional information. Default = 1
Add CFl/LF O = N0, 1 = Yes I
Default = 0 I
I 7 Acc•Q•Polnt Pacing Int 0 = Use all RTCM Messages I
I 1 = Use only RTCM Type 1
Messages I
I Default = 0
In Reference Station Identifier 0 · 102s; Default - 0
Z nrclvn Type s Output lntentel 0 - sees; Default · 900
In nrcm Type 7 Output Interval 0 - 0090; Default = eso
I“ Sentence Type 671 Output Interval 0 · 9999; Default = 0
I Sentence Type 671 Output Port Char 0 = Control Port
I Selection 1 = RTCM Port
2 = Equipment Port I
' oeraun = 1
Proprietary Smoothing Output 0 - 99
Interval · (refer to RTCM
messages, Section V for additional
infomation). Default = 0 (
* These fields MUST be NULL when connected to an MX 9012Fl.
Example:
$PMVXG,050,2,2,6,09600,l,0,0,0000,09(l(l,0660,001,0,0(l(l*61
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CONTROL PORT INPUT SENTENCES
Sentence Type - $PMVXG,05l
Dggrigtion: Send DGPS/RTCM Message
This message contains the text of an RTCM Type 16 message. The RTCM Type 16 message is
immediately transmitted on the DGPS/RTCM Port when this sentence is received. In order to comply
with the NMEA·0183 standard, this sentence cannot contain the characters $,*.
MX 9112 must be conflgurod as a H•f••·•nc• Station to accopt this m••••¤• _]
F ` R i , it Tr R T _ R"}
E ¤•·¤···>··¤·· ESE ¤···¤·
Message Text ASCII Text <= 93 Characters
g _g gg Default = None l
Example:
$PMVXG,051,this is a test*2B
3-22



CONTROL PORT INPUT SENTENCES
Sentence Type · $PMVXG,0S3
Description: Differential Input Control
This sentence enables or disables receipt of differential corrections on the DGPS/RTCM Port and
defines the format of the RTCM data. The configuration of the RTCM data must be identical to
that at thc Reference Station.

' rmnonuur l
The MX 9112 must be configured as a Navigator to accept this message.
~ _im T TTT F F;;; {T F if F l
E ¤•·=·¤¤··¤·· ®IE
Differential Control 0 = Disabled
1 == Enabled
2 = Auto
oeraun = 0 '
Maximum Data Age 1 - 999
Default = 30 l
Output Control - log RTCM 7XX 0 = None
records on Instrumentation/Raw 1 = Hex Fonnat (Type 701 - 764)
Data Port. The XX represents the 2 = Real Format (Type 765)
RTCM message type. Refer to 3 = Both Hex & Real (
Section V for additional
information. Default = 1 l
HH **<·==*·<=~•»¤ Q- ~¤LL s
E men Data Beane
Reference Station Selection 0 = Use Any Reference Station l
1 - 1023 = Use Corrections From
Station Identified
Default = 0
( 7 Proprietary Hlgh Accuracy Control 0 = Disabled
) (RTCM Type 59) 1 = Enabled ;
l Default = 0
IH ¤¤¤¤~¤¤ -1 ~¤LL
ZH ¤¤s¤~¤¤ 2- ~¤LL
UK ¤·=s·=~·=·=· 11 NULL
Example:
$PMVXG.053.0.30 ..... ,..*7D
$PMVXG,053,,3],],(),6,(),()”_=•=7B
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CONTROL PORT INPUT SENTENCES
Sentence Type · $PMVXG,062
Description: MX-50M Reset
This message causes the Reference Station to transmit a ‘break’ to the MX-50M Beacon Modulator,
thus causing a hardware reset. A break is detined as a ‘space’ condition that lasts for at least 150
milliseconds. Note that this sentence is accepted and processed even if field #1 of input sentence
SPMVXG,060 (MX-50M Present) is set to 0.
' IMPORTANT P i
L MX 9112 ust be conligund as a Reference Station to aec•pt this message. J
Equipment: MX 9012R, MX 9112 i
@ ¤·~·=~»·~»·· EE ·=····¤· J
No Fields Required J
Example:
$PMVXG,062*4C
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CONTROL PORT INPUT SENTENCES

Sentence Type - SPMVXG,074
Description: Instrumentation/Raw Data Port Output Selection
This message controls which raw data records are output on the Instrumentation/Raw Data Port.
For a complete description of the contents of these sentence types, refer to Section IV,
Instrumentation/Raw Data Port Records and Appendix A, Compressed Measurement Format.
IEEI ¤·=¤¤v·¤¤¤ EQIZEI ¤···¤•
Nav Results O = Disable Output
Types: 8, 9, 308, 310 1 = Type 8 Records
2 = Type 9 Records
Default = 2
Measurements O = Disable Output
Types: 1, 3, 311, 321, 331, 351 1= ASCII ('l’ype 1)
2 = Compressed ('l'ype 3)
3 = Both (Type 1 and Type 3)
l oeraun = 2
i Almanac & Ephemeris 0 =¤ Disable Output ~
Types: 100 -150,200 - 203 1 = Enable Output 4
Default = 1 l
Constellation information O = Disable Output l
l Types: 401, 411 - 422 1 = Enable Output I
Default = 0
j Rme Recovery 0 = Disable Output M
Types: 969 1 = Enable Output
Default = 1
Full Debug Diagnostics 0 = Disable Output l
Types: Various 1 = Enable Output E
Default = 0 l
7 Partial Debug Bitmap — bits 0 - 3 are @ l
| set to 1 to tum on partial debug 0 = Enable Beacon Debug ,
messages 4 - 1, respectively. 1 = Enable Debug #3 `
2 = Enable Debug #2
3 = Enable Debug #1
Default = 0000 .
{ Almanac/Ephemeris Request Int 0 = Output Ephemeris Now T
; 1 = Output Almanac Now ]
F 2 = Output Both Now
l Default = None i
lll ¤¤s¤~¤¤ 11 MM
IM ¤¤=»·¤~¤¤ ji MM
IH ·=·¤¤¤~¤¤ [1 MM I
Example:
$PMVXG,074,1,3,0,l,0,0,0,,,,*54
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CONTROL PORT INPUT SENTENCES
Sentence Type - $PMVXG,GPQ
Description: Query From Remote Device/Request To Output of Sentence
This message enables the user to request a one-time transmission of a speciiic block label. To
output messages at a periodic rate, refer to input sentence SPMVXG,007.
"?tt ‘T ‘* *‘
Equlpm•nt: MX 9212, MX 9012R, MX 9112
QI; r _r __
I Block Label (YYY) See Table 3-3, and 6-2
ll YYY = all numbers, then a l
l Magnavox proprietary sentence is
requested, otherwise a standard l
i NMEA sentence ls assumed. il
Example:
$CDGP0,004*59
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - SPMVXG,000
: Receiver Status
This sentence gives the current status ofthe receiver including the operating mode (navigating, tracking,
providing corrections, search-the·sky, etc.), the number of satellites visible, and the number of satellites
being tracked.
T IMPORTANT i
Thevariousoperating mod•sotth•r•e•lv•r•r••tunctlonotth••quipm•rittyp•.I
i ‘COR’ is tor reference stations only (MX 9012R and MX 9112 configured as a ,
reference station) and ‘NAV’ is only lor navlgators (MX 9212 and MX 9112 configured ·
as a navigator).
I ITO if .. ,, nx 12 , A T T I ` U
r
IEZEI ¤...m»....
Receiver Status ACO = Fieaoquisition i
ALT = Initialization Flqst‘d (
COR = Providing Corrections ** »
. IAC = Initial Acquisition
IDL = Idle, No Satellites ~
j NAV = Navigating ***
R STS = Search-the-sky ,
; TRK = Tracking i
I # of Satellites That Should Be
i Visible
ill # ¤¢ ¤=·¤··¤¤¤ Ti¤·=·<¤¤
i Time Since Last Navigation (it HH: 0 - 23 ’
i not currently navigating) MM: 0 - 59 I
i Initialization Status 0 = Waiting for Initialization I
L 1 = Initialization Completed
Notes:
* This field is a NULL for Reference Stations.
** COR status is for Reference Stations since only Reference Stations can output differential
corrections.
*** NAV status is for Navigators since only Navigators can ‘navigatc’.
Examgle:
$PMVXG,000,NAV,8,5,0000,0*00
$PMVXG,000,NAV,7,6,0000,1 *0D
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CONTROL PORT OUTPUT SENTENCES
Sentence Type - $PMVXG,001
Description: Position and Altitude
'I`his sentence gives the time, position and altitude of the receiver.
I'”"—*" " `1 l ' l —*"* ` ` 'I
I@ ¤···=·*·=···>·~
I Time of Position Update HH: 0 - 23 ·I
I MM: 0 - 59 I
I SSI O - 59
I WGS-84 Latitude Deg, Min Deg: 0 · 89 I
I Min: 0 · 59.99999
III ~¤¤¤¤S¤¤¤¤ ···¤··>¤¤» 1 ¤·¤r II
I WGS-84 Longitude Deg, Min Float Deg: 0 - 179
I Man: 0 - sasssas
IE ¤¤¤·M·=¤¤ ·¤¤¤¤¤¤=I 1 <=·~=··
I Altitude (WGS-84 ellipsoid or MSL Meters Float *999999.99
I as shown in field #9) I
I 7 Position Source 0 = Not Navigating
I 2 = 2D Nav
I s = so Nav
I 4 = 2D Differential Nav I
I 5 = 3D Differential Nav
I 6 = Si8'il¢
I 8 = Position Known - Reference I .
I Station
I 9 = Position Known - Navigator I
I Time Output Mode O = UTC I
I 1 = Lccal I
I Altitude Reference 0 = WGS-84 Ellipsoid I
I 1 = mst (seem) I
li.___,_ _ ___~_ _ _,_ jr. VA,- - -}.,:1
Example:
$PMVXG,001,142923,3350.52297,N, 1 1820.22028,W,000079.61,3,1,1 *59
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CONTROL PORT OUTPUT SENTENCES
Sentence Type — SPMVXG,003
Dgscrlption: DOPs
The DOPs in this sentence correspond to the optimum constellation selected by the receiver. These
DOPs may not correspond to the actual satellites being used for navigation. Output sentence
SPMVXG,022 contains the DOPs for the satellites actually used for navigation.
Y _i A _ 1 — —»w`i` `
im p ¤..¤.»p¤°..
hl ¤¤¤¤¤¤·= <¤¤¤·=> 1 F·¤¤¤ 1
;§ ~¤¤¤ ¤¤¤ <~¤¤¤> _ ·=·¤¤¤ _
in vemw nop <v¤¤P> _ F¤¤¤¢ _
F·¤=·¤
Example:
$PMVXG,003,000.6,001.2,001.2,001.3*4F
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CONTROL PORT OUTPUT SENTENCES
Sentence Typc - SPMVXG,039
Description: Magnavox Maintenance Message
This message is for Magnavox usc only.
Example:
$PMVXG,039,5,1,1,0,0000,l,1,0,,*77
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CON'l`ROL PORT OUTPUT SENTENCES
Sentence Type · SPMVXG,037
Dgggjgtionz GGA/GLL Configuration
This scntcncc reports thc configuration of the NMEA GGA and GLL mcssagcs.
Equlpmontz
Fiold Doscrlption Units Format Rango
1 Position Precision Used for GGA & Int 2 - 4
GLL Messages
2 NMEA Version Int 1 = Version 1
2 = Version 2
3 Reserved NULL
4 Reserved NULL
Exgmplcz
$PMVXG,037,4,2,,*4A
3-49





CONTROL PORT OU'I`PUT SENTENCES

Scntcncc Type - $PMVXG,0l5
Dgscrigtion: RTCM Input Port Statistics
This sentence reports the accumulated statistics on the data received from the RTCM input port.
V_”-—;'"'; ’ b`A"`L`” ' —;l
l imponrmr l
l Th• MX 9112 must bo configured as a Navigator to output this m•••ag• ;p;1
} "T W" `— T1- `—"' _ T- A}
§ *··=*·····
4 man # of nrcm ,
Messages Received I
{ # ¤f Mw Fa¤·¤r¤¤
'HH ¤T¤M v¤¤·¤·· ~¤···¤¤r
III ¤<—>¤·=~¤¤ _Q ~¤LL .
K ¤¤¤¤~¤¤ jo i _ _,__ _;
Example:
$PMVXG,015,0155955,0000,2,,*6A
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - SPMVXG,020
Description: Self-Test Results
This sentence contains the results of the test performed in field #1. The table below identities the
contents of each of the remaining fields for each type of test. A ‘0’ in fields 2 - 8 indicates that the test
identified passed, a ‘1’ indicates failed.
PY Tum- Equipment: MX 9212, MX 9012Fl, MX 91 M __ {
@ ¤·=<=r······>·· &@ ·=¤··¤ 4 @ ·=·•·¤ ¤ IEEE F···¤ · T
—·~—-·~~——- -··—
_ Fun NULL NULL NULL NULL Nuu. y
Example:
$PMVXG,020,1,0,0 ,,,,, *7B
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CONTROL PORT OUTPUT SENTENCES
Sentence Type - SPMVXG,023
Degcriptign: Position, Height, COG and SOG
This sentence gives the position, height, COG, and SOG of the receiver. This sentence is intended for
post-analysis applications.
IPMMT T " YYTT T T 1 M 1 'T`ii TT' VM T W
I@__ __- ,_ *_¥ __KKI
curremram¤(ea1neru1c¤rL¤e¤1) nm HH=0-23,MM=0-59,SS==O—59
In WGS-84 Latitude Deg,Min Float Deg = 0 - 89, Min = 0 · 59.99999 I
ll ~¤·¤vS¤¤¤¤ ·¤¤¤<>=¤·>r I <>¤¤» I
Ia wes-94 Longitude ¤eg,M1r1 @ oeg = 0- 179, Mm = 0- 99.99999 I _
IH E¤=¤~v¤=¤ ·¤¤¤<=¤¤¤r
Ii Anime Irererre new #13 for Meters ¤ $99999.9 I
I Altitude Reference) I
I 7 COG (Course Over Ground) Deg m 0 · 359.9 I
In soo (Speed over around) Ke @ 999.9 I
I Navigation Mode Naviggtigg I
I 1 = Position From Remote Device I
I 2=2D,3=3D,4=2DDGPS
I 5 =3DDGPS,B=P¤sKwnRefStn I
I 9 =PcsKwnNav,10·2DP·DGPS_
I 11 = 3D P-DGPS I
I Not Naviggggg
I 51 = Too Few Satellites
I 52 = DOPs T00 Large
I 53 = Position STD Too Large
I 54 = Velocity STD Too Large _
I §2?’¥°°W’}I°$"° ¥°'X°'°..‘?”’ I
= 00 any B HS Of OS Ol'!
I 57 = 3 Sat Startup Failed I
I 58 = Commanded Abort I
In 1.-191 Fix time (utc or 1.ocA1.) 1-11-wamss m 1-11-1 = 0 - 29, MM = 0 ~ 99, ss = 0· 59
IQ Last Fax Navigation Mode _“ see new #9
II IK ¤ = ~¤ ~=~-1 = ~¤v
I Altitude Reference 0 = WGS-84 Ellipsoid
I 1 = MSL (geold)
Example:
$PMVXG,023,171 125,3350.5 1805,N,l 1820.22154,W,00006.0,296.4,000.0,05,171124,05,1,0*6B
$PMVXG,023,14285 1,3350.52377,N,1 1 820.2213 1,W,00074.0,083.9,000.3,03,142850,03,1,1 *69
3-41







CONTROL PORT OUTPUT SENTENCES

Sentence Type - $PMVXG,031
Description: Almanac Collection Status
This sentence reports whether the receiver has collected a full almanac as well as some debug
information which can be used to determine how many more subframes are needed to complete almanac
collection.
B if _`v Eq lpmentz MX 9212, MX 9012R, MX 9112 C C C
¤@ ¤..¤»¤pl»...
F Almanac Complete 0 = No
‘ 1 = Yes
Subframe 5 Collection Record - 0 - 33554431
this ls a number that, when
converted to binary, notes which l
pages of subframe 5 have been l
collected. When all 25 LSB‘s = 1, l
the entire subframe has been
collected.
Subframe 4 Collection Record - 0 - 33554431
this is a number that when ,
convened to binary, notes which
pages of subframe 4 have been
collected. When all 25 LSB's = 1,
l the entire subframe has been
I collected.
lll ¤·==¤~·»¤ 11 MM
Example:
$PMVXG,031,1,000000()()(),000()()()()(l(),*7B
3-44



CONTROL PORT OUTPUT SENTENCES
Sentence Type - SPMVXG,033
Description: RTCM Type 3 Message
'This sentence gives the contents of the RTCM Type 3 message, Reference Station Parameters.
Vi! — www ` ' i”’ _ "MMM A2 '"%
@ ¤··=**¤¤¤¤ ¤·¤¤•
i Reference Station Latitude Deg = 0 · 89
\ Min = 0 ‘
i1! ~¤¤~S<>¤·¤ ···¤¤¤¤¢¤r 1E1II 4
| Reference Station Longltude Float Deg = 0 · 179
l Mm = 0 - 59.999
tI! E¤==tM¤¤= ·¤¤·¤¤¤¤r I ¤¤¤r
Q Anime Ame me empsoau Meters Float a 9999.9
ll ¤¤*¤·¤¤¤·= S¤=¤¤¤·· ·¤¤¤¤•¤r (HM ¤- we l
7 Correction Age 0 = < 12
1 = 12 < 18 i
2 = 18 < 24
3 = 24 < 48 l
4 == 48 < 96
5 = 2 96 I
6 = See Type 16 Message l
7 == Not Operational l
Ll ¤¤s¤~¤¤ 11 ~¤LL s
Example:
$PMVXG,033,3350.5248,N,l l820.2170,W,00002.6,1000,0,*7A
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CONTROL PORT OUTPUT SENTENCES
Sentence Type - SPMVXG,036
Desgption: Self Survey Control
This sentence enables the Self Survey mode ofthe receiver, and specities whether the Self Survey results
are to be used as the known position.
` IMPORTANT W
l Tho MX 9112 must bo configured as a Navigator to output this message. ·
WTR 4R A A 02 1 ARR 4 _P
IEZZI ¤··¤»·p»¤.»..
l°%*& 4”—i ;—’—— "?’<i77 "{ i ji
A-! cunem11me(¤»merinc¤rL¤¤s•) HH = 0-2s, MM = 0-ss,ss = 0- ss
la wes-a4 Latltude ¤sg,Ma¤ w osg = 0 - es, Mm - 0 - sssssss
ZH ~¤¤~S¤¤¤~ ·¤¤·¤¤¤r I sw
l¤ WGS·84 Longitude Float neg = 0 - 179,MIn = 0- sssssss l
lk E¤=rM¤¤· ·¤¤¤¤¤r¤r
i Altitude (refer to field #13 for *99999.9 `
` Altitude Reference) ,
J 1 Number sr Samples -“ 0 - ssssss J
lll ¤¤»¤¤¤¤ ¤r Sw S··~¤v EKIK ¤ · 999999 l
4 Self Survey Mode 0 = Disabled 1
p 1 - Enabled l
Example:
$PMVXG,036,185709,3348.54948,N,1 1820.96826,W,—00O0.86,00()002,000003,2*75
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CONTROL PORT OUTPUT SENTENCES
Sentence Typc - $PMVXG,034
Descrigtion: MX-SOR Configuration
This sentence gives thc operational status of the MX-50R and the navigator.
IMPORTANT
Tho MX 91 12 must b• configured as a Navigator to output this moasago. ‘
W l)__i TY _P P O W R _?
E ¤•··=···¤•·=•··
MX-50Fl Attached 0 = No
1 = Yes
n Beacon Logging · output Type 799 O = Disabled
records to Instrumentation/Flaw 1 = Enabled
' Data Port every minute.
Auto Beacon Selection Mode 0 = Disabled
1 = Use Received Almanac
, 2 = Use User·entered Almanac ~
I- M¤¤¤¤·T¤¤¤ F*¤·=•¤¢¤¤v
Manual Tune Bit Rate Bits/Sec O = 25 1
1 = 50
2 = 100
3 = 200
Manual EDAC Enable O = Off
’ 1 = On y
l 7 M==·=~¤·=· jj MM .
HK ¤¤¤·=~¤¤ 11 MM M
l _ ._JJ
Example:
$PMVXG,034,1,0,0,294.0,3,0,,,*70
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CONTROL PORT OUTPUT SENTENCES
Sentence TYP¢ · SPMVXG,040
Description: Broadcast Beacon Almanac
This is the Beacon Almanac which was received in an RTCM Type 7 message.
' i` `OT O i` 'ie i" ` M 1 1 ,, ii 7 K " ` T "` T `
@= -_ A Me
__ ¤»¤~¤¤
BroadcastBeacon Almanac 111111111111111111 I
Bggcgn #1 . 10 hgx.ASC|l xxxxxxzzxxzzx/xxx
I almanac. Each entry contains 18
bytes of hex·ASCll data
representing the 9 bytes of binary .
data defined in the RTCM-104 I
version 2, type 7 record without
header or parity. 8888888

Where 1..a are the 18
L yi-- WA4 A A hex-ASCII data for beacons 1 - 10. J
Examplg:
$PMVXG,040,0,30lCABD905D04203E8 •••••••••t• lrilltttutu ltrtltrlrtlttitliittltui
•l•lll•••l•••ll ll •••ll• lt • t •••••t••• l lllllll tlll
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CONTROL PORT OUTPUT SENTENCES
Sentence Type - SPMVXG,052
Description: Oscillator Offset
This sentence reports the offset of the reference oscillator from the GPS time standard.
Equipment: MX 9212, MX 9012R, MX 9112
Field # Description Units Format Flange
1 Frequency Offset PPM Float
2 Reserved NULL
Example:
$PMVXG,052, 0.4780,*5A
$PMVXG,052, 0.4568,*SE
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CONTROL PORT OUTPUT SENTENCES
Sentence Type - $PMVXG,04l
Descriggion: User-Entered Beacon Almanac
This sentence gives the contents of the user-entered Beacon Almanac. For Reference Stations this
infomation is transmitted in RTCM type 7 messages. For Navigators, this information is used for
automatic Beacon selection.
' M`? TTT if m• ¤1 , T T TT if OTR l
IZZI ¤•·-·•»·••¤··
Number of Almanacs found in field
#2.
Beacon #1 - 10 hex·ASCII almanac. Char 111111111111111111 y
Each entry contains 18 bytes of /»r/”»·»·»·»•»•»v»•»• J
hex-ASCII data representing the 9
bytes of binary data defined inthe
RTCM-104 version 2, type 7 record
without header or parity.

l
P

Where 1..a are the 18 hex- l
' ASCII data for beacons 1 - 10.
Example:
$PMVXG,04l,1,30lCABD905D04203E8*7A
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CONTROL PORT OUTPUT SENTENCES
Sentence Type - SPMVXG,060
Dgcription: MX·50M Configuration
This sentence reports the configuration of the Beacon Modulator. If tield #1 of this sentence is 0 (MX-
50M not present), field #2 will be NULL.
If the MX-SOM is detined as present, and a request for this sentence is processed, either by a GPO or
SPMVXG,007 sentence, the receiver sends a request byte to the MX-50M. The actual transmission of
this sentence is triggered by the status retumed from the MX-50M. If the MX-SOM fails to respond,
this sentence will not be output.
Y IMPORTANT
y This MX 9112 must be configured as a Reference Station to output thle message.
T TT TTT TTT TTTT TTT T TT
1 l
l l
H
l+ i T i_ ""”—“ i T
MX·50M Present 0 = No l
1 = Yes l
MX-50M Configuration Message: aaaaaaaa:
I bbbbbbbb:
aaaaaaaabbbbbbbbccddeeffgg cc: 19 = 25
32 = 50
Wh€l’€2 64 = 100
C8 = 200
y aaaaana = Frequency #1 Hex dd: 00 = None
bbbbbbbb = Frequency #2 100 Hz Hex 01 = Channel #1 Only
oc = Bit Rate 100 Hz Hex 02 = Channel #2 Only l
dd = Modulatlon Enable Blts/Sec Hex 06 = Both Channels y
ee = EDAC Enable Hex ee: 00 = Disabled l
ff = Default Fill Type Hex O1 = Enabled
l g = Modulator Version Number Hex ff: 00 = Space
02 = Alternate I/O |
03 = Park
WL [___ _-_-l__,i
Examplg
$PMVXG,060,1,3239343033313030C803()()0304*0D
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CONTROL PORT OUTPUT SENTENCES
Sentence Type - SPMVXG,070
Dgsgjgtion: Serial Port Contiguration
This sentence gives the transmission rate, number of data bits, and parity convention for the 4 serial
interface ports of the receiver.
{O i_i Ti A— Y u 12n, x 2 _" iii P
Port 1 Baud Rate Bits/Sec 150, 300, 600, 1200, 2400, {
4800, 9600, 19200
H Pon" Parity
Z_ 911111 999 Bits _
Pen 2 1991111 11919 12119/999 1111 150, 900, 600, 1200, 2400, [
4800, 9600, 19200
H 911112 19111y
HK 9911 2 999 Bits _
7 Pena Baud Rate ans/$99 ¤ 150, 900, soo, 1200, 2400, l
4800, 9600, 19200 1
_1 91111 9 1=9111y ZE1IIE i
1_ 9999999 Bits _
P911 4 Baud 12919 Bits/Sec 150, 900, 900, 1200, 2400, ,
4800, 9600, 19200 ,
3- P0rt4 Parity 1 ¤¤¤· N = ~¤··¤
_Q 911114 0119 919
Example:
$PMVXG,070, 9600,N,8, 9600,N,8, 9600,N,8, 9600,N,8*4F
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CONTROL PORT OUTPUT SENTENCES
Sentence Type - SPMVXG,074
Instrumentation/Raw Data Port Output Records
The sentence indicates which records have been selected for output on the Instrumentation/Raw Data
Port.
Sglectign Rgrd Typ;
Nav Results 8, 9, 308, 310
Measurements 1, 3, 311, 321, 331, 351
Almanac & Ephcmeris 100 - 150, 200 · 203
Constellation 401, 411 - 422
Time Recovery 969
Full Debug Various
Partial Debug Various
V(”iW`1 l 2 —"1`1`_iT
¤•··= C E1IZ1lmI g ¤·¤¤• C g
l Nav Results 0 = Disabled
1 = Type 8 (
2 = Type 9
Measurements O = Disabled 1
1 = ASCII (Type 1) l
2 = Compressed (Type 3)
1 3=Both(Types1and3) 1
l Almanac & Ephemerls 0 = Disabled
’ 1 - Enabled
U Constellation Information 0 = Disabled l
1 = Enabled
Z `lime Recovery Int 0 = Disabled
1 = Enabled
l Full Debug 0 = Disabled
| 1 = E|`|a.blBd 1
1 7 Partial Debug Bitmap 0 = Disabled
ls. 1
l 0 = Partial Beacon Messages l
l 1 == Partial Debug #3
; 2 = Partial Debug #2
2 3 = Partial Debug #1
El ¤¤¤·~¤¤ 11 MM l
II ¤¤=·¤~¤¤ 11 MM
IE ·=··»·~¤¤ 11 MM l
IQ ¤·»—~¤¤ C jj MM A
Exgmglg;
$PMVXG,074,2,2,l,0,1,0, 0 ,,,, *57
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - $PMVXG,100
Dgscrigtjonz GPS Channel Status
When this sentence is rc uested, the receiver actual ou uts 12 $PMVXG,100 sentences, one for each
q tp _
channel. Idle channels are indicated in tleld #2 by the PRN set to 0, with subsequent fields set to
NULL.
For Reference Stations, the correction age is the difference between the last measurement time and the
last time that a correction was queued for output.
For Navigators, the correction age is the time since the correction was computed at the Reference
Station.
{M`!) · 'wF?_ u sa , L i i;; —i#i# — MA L-
¤..a·p»....
{11 9¤=¤··¤· ~¤¤·¤¤· _
{K seams PRN
¤9¤ Q 9 - 999
{-_ E¤9v¤9¤¤ 099 “ 9 · =9
¤9rH=
{11 coma. Mm Fm _¤
{ 7 comm nm wsa
{11 comumrgs
H1_ —
Channel Status Char + = Measurements
masse {
{ SRCH = Searching for Sat I
{ PRAM = Waiting for Framing
{ Sym
{ EPH = Waiting for 1st
Ephemeris
{ nam = um smarts sigma
·- M99=¤*9·¤9¤¤ 999*999* == 9999-999 {
{-I 99999999 99*999v 9 · 99-9 {
{H1 ¤¤=¤~¤¤ -_ NULL
Q1 ”999”99 —_ 999
Notes:
* This field is a NULL when output from a Reference Station.
Example:
$PMVXG,l00,09,14,321,72,49,00023.36,0000.320,00l,1E, + ,0000.604,01.8,,*3D
SPMVXG,100,01,16,265,14,43,00000.00,0000.000,999,C4,FRAM,0030.725,,,*37
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CONTROL PORT OUTPUT SENTENCES
U Sentence Type - $PMVXG,101
Dggcrigtign: Control Sentence Accept/Reject
This sentence is retumcd (on thc Control Port) for every SPMVXG and SXXGPQ sentence that is
received.
&_ PPP e mx 9212, mx s¤12n, mx 9112 kh T
@ ¤··=r¤¤··¤¤ ¤···¤• l
11 S¤~¤¤¤¤ ·¤ _
Accept/Reject Status O = Sentence Accepted q
1 = Bad Checksum '
2 = Illegal Value
3 = Unrecognized ID
4 = Wrong # of Flelds
5 ·= Required Data
Field Missing q
l 6 = Requested 1
Sentence 1
Unavailable (GPO l
¤¤lv) `
Zi ¤=¤ F¤•=·¤ ·¤¤·=¤ _
Requested Sentence ld (if field Char q
i V #1 = GPO)
Egmglcz
$PMVXG,l01,GP0,0,,034*09
$PMVXG,l01,007,0,,*4F
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CONTROL PORT OUTPUT SENTENCES
Sentence Type · $PMVXG,121
Description: Predicted Position, Height, Velocity
This sentence gives the predicted position, height, navigation mode, and velocity north/east within a few
milliseconds of measurement receipt time (synchronized to the IPPS output). The predicted position
is determined by extrapolating the previous set of GPS measurements forward to the next measurement
receipt time. The measurements currenty received are used in the fix computation found in the type
$PMVXG,02l and SPMVXG,023 sentences which are output sometime before the next measurement
capture cycle, and will be extrapolated forward to produce the ‘predicted’ position found in the
$PMVXG,121 and $PMVXG,123 sentences. This sentence is intended for real·time applications.
iv PJ Tl T TTT " ' TJ 'T i'
m Description Units Range g
UTC Measurement Time Seconds into 0 - 604800.00
the Week
WGS-84 Latitude Deg: 0 - 89
Min: 9 - 59.9999
El ~¤¤~S¤¤·¤ ·¤¤¤<==¤¤r 1E1II }
WGS·84 Longitude Float Deg: 0 - 179 l
Min: 0 - 59.9999
H ¤¤=···M==· ···¤¤¤¤·¤·
HZ ~¤¤··¤· <MSL> Mm
7 ¤•=<>·¤¤· ·+··¤·¤ Mm EE!.- l
Il v¤•¤¤·¤v Em _Z@E
lll v··¤·=·¤v ~<»¤¤ M/Sw
l Navigation Mode Navigating i
’ 1 = Position From Remote Device
[ 2=2D,3=3D,4=2DDIl‘lBt‘Bntla|
l 5 = 3D DiffBr6ntla|, 6 = Static
» 8 = Position Known - Ref. Station
l 9 = Position Known · Navigator
l Not Naviggting -
51 = Too Few Satellites
52 = DOPs Too Large l
53 = Position STD Too Large
54 = Velocity STD Too Large n
55 = Too Many lters. for Vel. {
56 = Too Many Iters. for Pos.
5/ = 3 Sat Startup Failed
gig “_ 58 = Commanded Abort
Example:
$PMVXG,l21,325457.00,3350.497l ,N,l I 820.2190,W,-0000.6,-032.3,0000.0,0000.3,03*75
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CONTROL PORT OUTPUT SENTENCES
Sentence Type - $PMVXG,l23
Description: Predicted Position, Height, COG and SOG
This sentence gives the predicted position, height, COG and SOG within a few milliseconds of
measurement receipt time (synchronized to the 1PPS output). The predicted position is determined by
extrapolating the grevigus set of GPS measurements forward to the next measurement receipt time. The
measurements currently received are used in the fix computation found in the type $PMVXG,021 and
SPMVXG,023 sentences which are output sometime before the next measurement capture cycle, and will
be extrapolated forward to produce the ‘predicted’ position found in the $PMVXG,121 and
$PMVXG,123 sentences. This sentence is intended for real-time applications.
{TTT T T T ` TTT T , nTTT TTT
E ¤•··=r·»>··¤··
cunemnmetennerurcortacaa) @@ mr HH=0-23,MM=0-59,SS=0·59
lg wes-04 Latitude ¤eg,Mm @ neg = 0 - 09, Min = 0 - 59.99999
{EI ~¤¤~S=>¤¤~ ·¤¤•<=¤r¤r
was-04 Longitude veg, Mm @ Deg = 0 - 179, Mm = 0 - 59.99999
WE E¤¤*/Wssl ¤¤¤¤¤¤¤¤r
{ Altitude (refer to field #13 for Meters *99999.9
1 Altitude Reference)
( 7 coe (course over emunu) 0 - 359.9
ll S¤¤ <S¤¤¤¤ M <=~¤¤¤> •<¤¤ lEE1l_
W Navigation Mode Naviggting
1 = Position From Remote Device
` 2=2D,3=3D,4=2DDGPS
5 = 3D DGPS, 8 = Pos Kwn • Flef. Stn
l 9 = Position Known - Navigator
i 10 = 2D P-DGPS, 11 = 3D P·DGPS
I Not Naviggting
51 = Too Few Satellites .
l 52 = DOPs Too Large l
· 53 = Position STD Too Large I
l 54 = Velocity STD Too Large
{ 55 = Too Many lterations for Velocity l
56 = Too Many Iteratlons for Position
` 57 = 3 Sat Startup Failed
( 58 = Commanded Abort
l¤ l.¤su=axnme(urc¤rLocAL) v-u—1=0-29,MM=0-s0,ss=0-s0
ln Last Fax Navigation Mode -“ see Field #9 i
.I l[ ¤ = ~¤ ~¤v-1 = ~=~
i Altitude Reference 0 = WGS-84 Ellipsoid
T 1 = MSL (geoid)
Example:
$PMVXG,l23,l82644,3350.52427,N,1l820.21701,W,00002.00,175.4,000.0,05,182643,05,1,0*5C
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CONTROL PORT OUTPUT SENTENCES
Sentence Type — SPMVXG,500
Description: CDU Position and Altitude
This sentence gives the time, position and altitude of the receiver when interfaced to a Magnavox CDU.
Refer to output sentence $PMVXG,001 for a complete description of the format.
Example:
$PMVXG,500,143207,3350.5 1423,N,11820.21766,W,000075.15,3,1,1*5A
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - SPMVXG,502
Description: Almanac and Ephemeris Health
This sentence reports the almanac and ephemeris health status for all 32 satellites.
Equipment: MX 9212, MX 9012Fl, MX 9112
Field # Description Units Format Range
1 Almanac Health (for 32 satellites) Char + = Healthy
- = Unhealthy
0 = Not in Almanac
2 Ephemeris Health (for 32 Char + = Healthy
satellites) · = Unhealthy
0 = No Ephemeris
Collected
Example:
$PMVXG,502,+ + +0000000+ + ++ ++ ++ ++ +-++ ++ + ++000, +000+ +0000+00
+ + +000*52
$PMVXG,502,+ + +0000000+ + + ++ + +-+ + +-+ + + + + + +000,0+00000000+000+ +00+000000+
+00000*54
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CONTROL PORT OUTPUT SENTENCES

Sentence Typc - SPMVXG,523
Description: Time Recovery Configuration
This sentence contains the configuration of the time recovery function of thc receiver.
MX 9212, MX 9012R, MX 9112
Description Units Format Range
1 Time Recovery Mode Char D = Dynamic; solve tor position and time
while moving
S = Static; solve for position and time
while stationary
K = Known Position; solve for time only
N = No Time Recovery
2 `lime Synchronization Char U = UTC Time
G = GPS Time
3 `lime Mark Mode Char A = Always Output Time Pulse
V = Only When Time is Valid (as
determined by Maximum 'lime Error)
4 Maximum 'Rme Error - the Nsec lnt
maximum time for which a
time mark will be considered
valid.
5 User Time Bias - extemal Nsec Int
bias.
6 Time Message Control 0 = No Time Recovery Message Output
1 = Output Time Recovery Message
(#830) to Control Port
2 = Output Time Recovery Message
(#830) to Equipment Port
7 Reserved NULL
8 Position Known PRN Int 1 - 32
Example:
$PMVXG,523,D,G,V,0100,(l(l00()0,0,,*28
$PMVXG,523,D,U,A,010l,000010,1,,*2C
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CONTROL PORT OUTPUT SENTENCES
Sentence Type · SPMVXG,524
Desggtion: lnstmmentation/Raw Data Port Output Records
The sentence indicates which records have been selected for output on the Instrumentation/Raw Data
Port.
Sglectign Rggord Type
Nav Results 8, 308, 310
Measurements 1, 3, 311, 321, 331, 351
Almanac & Ephemeris 100 - 150, 200 - 203
Constellation 401, 411 · 422
Time Recovery 969
Full Debug Various
Partial Debug Various
V `R- D" ’ mm mx , 00 -1-él P"! 1-l
§ ¤•·¤·¤¤·¤¤¤·· __ _g “
i Nav Results Char - = Disabled
{ + = Enabled
I Measurements Char - = Disabled l
j + == Enabled i
, Almanac & Ephemerls - = Disabled ~
H ZH +=E»»·~· .
censzeuauen mrormarien - cna: - = oasauleu
+ = Enabled
i Tlme Recovery - = Disabled
` + = Enabled i
Full Debug Char - = Disabled {
Y + = Enabléd {
l 7 Partial Debug Char · = Disabled 1
+ = enabled {
!! ! e-*__ A
Examglgz
$PMVXG,524,+,+,+,-,-,-,-,*60
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CONTROL PORT OUTPUT SENTENCES
Sentence Type - SPMVXG,532
Dggriptionz Tepid Hold-off
This sentences reports the tepid hold-off period used by the receiver.
Equipment
Flald D•scription Units Format Range
1 Tepld Hold-off Period Min Int 0 —
2 Reserved NULL
3 Reserved NULL
4 Reserved NULL
5 Reserved NULL
6 Reserved NULL
7 Reserved NULL
Example:
$PMVXG,532,0030,,,,,,*63
$PMVXG,532,0031,,,,,,*62
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CONTROL PORT OUTPUT SEN'l`ENCES

Sentence Type - SPMVXG,533
Description: GPS Date
This sentences returns the current GPS date.
Equipment: 2
Field Description Units Format Range
1 Day ofthe Month Int 0 - 31
2 Month of the Year Im 1 - 12
3 Year Int 1993 -
4 Reserved NULL
5 Reserved NULL
6 Reserved NULL
Example:
$PMVXG,533,10,03,1993,,,*4D
3-71



CONTROL PORT OUTPUT SENTENCES
Sentence Type - $PMVXG,671
Description: RTCM Type 1 Corrections
'I`his sentence returns the differential correction data in the RTCM hex-ASCII format.
*i?”;?’_* V *_`—T’ A 444 igtttl
IMPORTANT
l This MX 9112 must b• configured as a R•l‘•r•nce Station to output this rnosssgo.
Tk?) 4 *`T ``` P'- ` — — — i` i_l
Description Units m Rango I
Hours in the Week Hours Into 00 · A8 AT]
the Week
p Number of Satellites Containing Hex
g correction Dara I
: Seconds in the Hour - format = Seconds 0000 - 100E I
l LSB MSB P
i Correction for Satellite #1 - data is 0000000000 - FFFFFFFFFF I
T In the RTCM Version 2.0 format, r
l 40 bits per satellite including prn,
l correction, correction rate, scale '
l bras, anu rode. I
Example:
SPMVXG,671,5D,6,B708,98FFD4F748,0CFE63C64E,0DFFI DD2CF,9BFF54EE2F,82FFCBOF1E,
1AF6B06E25"'50
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CONTROL PORT OUTPUT SENTENCES
Sentence Type - $PMVXG,672
Dgscrigtionz RTCM Type 2 Corrections
This sentence returns the differential correction data in the RTCM hex-ASCII format.
V 3 `P P P i;— _P ` 7*% [ ii
I IMPORTANT j
L This MX 9112 must be conligurod as a R•l•r•nc• Station to output this mossage. j
—~ ` A Equipment: mx 9012R,r 3*g* 43*3 A7
@3 ¤•·=··.»»l.... unl.
; Hours in the Week Hours Into Hex 00 · A8
l the week l
l Number of Satellites Containing
Correction Data l
[ Seconds in the Hour - format = Seconds 0000 - 100E
l LSB MSB
Correction lor Satellite #1 - data is 0000000000 - FFFFFFFFFF '
in the RTCM Version 2.0 format,
T 40 bits per satellite including pm, }
T correction, correction rate, scale l
{ uns, and lode. g gl
Exam le:
3-73



CONTROL PORT OUTPUT SENTENCES
Sentence Type - SPMVXG,830
Description: Time Recovery Results
This sentence is output approximately 1 second preceding the IPPS output. It indicates the exact time
of the next pulse, whether or not the time mark will be valid (based on the operator specitied error
tolerance), the time to which the pulse is synchronized, the receiver operating mode, and the time error
of the @ IPPS output.
{T ` it Equipmontz MX 9212, M 9012Fl, MX 112 1+
@ ¤...m....
Time Mark Valid Char T = Valid
F = NOt Valid
Z rw S
ll _H@
l Time i-ii-i = 0 - za
i = 0 ' 59 \
` SS = O - 59 `
i lime Synchronization U = UTC l
G = GPS .
7 Operating Mode Char D = Dynamic
, S = Static
` K = Known Position
. Oscillator Offset - the fllter's PPB
estimate of the oscillator frequency
error.
Time Mark Error - the computed
error of the last pulse output.
User Time Bias - operator
specified bias. 4
Leap Second Flag - indicates that
a leap second will occur. This
value is usually zero, except
during the week prior to the leap
T second occurrence, when this
value will be set to :1. A value of
+1 indicates that GPS time will be
1 second further ahead of UTC
time.
Example:
$PMVXG,830,F,1993,03,1 1,18:45 :47,U,D,000436,-0029,()()O()()(},00* 15
$PMVXG,830,'T,1993,03,17,22:28:52,U,D,00O456,-0()()5,(`l()00l 0,00*0E
3-74



SECTION IV
INSTRUMENTATION/RAW DATA PORT
The Instrumentation/Raw Data Port (default Port 2) is an output-only, RS-422 port which provides
detailed GPS data. The data is available in either an ASCII character format or a compressed, binary
format.
Table 4-1 lists the data records output on the Instrumentation/Raw Data port. The controller enables
and/or disables output of each record individually (see input sentence SPMVXG,074). The format of
the compressed measurement data record (type 3) is detailed in Appendix A.
Table 4-1. Instrumentation/Raw Data Pon Records
[ Record Llnesl _]
( ‘I'yp• Type ol lnlonnatlon Set Output Interval W
l- ASCII Measurement Data 1/sat 1/second I
rn Compressed Measurement Data 1 1/second x
in Position ang velneny - useegnu
n Posltlon anu Veloclty rexzenueu Preelsnen) _ 1/second
l A•¤·¤¤¤<= ¤¤¤ H Evsrv 2 ¤¤¤¢=
l zoczoe sazeune ephemera; “ As changed
Nav Failure Record _ 1/Fallure
Fllter Cycle Delay I 1/Delay
Measurement Dam with Invalid Status _ 1/second when
` condition exists } A
l 321 Measurement Data Not Used In Fllter n 1/second when 1
condition exists l
l 331 Measurement Data Used for DGPS Corrections but not
I In creek Fmer I
Satellite Found - Whenever channel b
. locks onto a satellite l
{“ Dilution of Precision _ 1/minute X
{ 411-422 Satellite Geometry 1/sat 1/mlnute }
I 601-664 Reference Sutlon nrclvl Logging
Reference Station Pseudorange Corrections I 1Isecond i
701 - ve-: uavlgeegr nrcm Lngglng
res uavlgaxnr Pseuugmnge Conectlons
799 Beacon Logging I 1/minute 5
969 Tlme Recovery _ 1/second l
¤¤¤¤¤ AS¤·· ~··==»=¤¤= 1 l
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Instrumentatioyggw Data Port Records
'I'he raw data records consist of printable ASCII characters terminated by a carriage return/line feed.
Each record begins with a four-character record type field. Except for the diagnostic and special status
messages, the record type is a decimal integer in the range 1 to 9999, right·justified within the record
type Eeld, left Elled with leading blanks. 'I`he record type defines the format of the subsequent data
items in the record.
Records with the same ID are always the same length and have the same Exed format, with the following
exceptions: record types 601, 607, 616 and 665 may vary in length.
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INSTRUMENTATION/RAW DATA PORT RECORDS

Record Type 1
Description: Raw Satellite Data
A type 1 record is output once a second for each satellite being tracked when the user has enabled
‘Measurement’ outputs (see input sentence SPMVXG,074). It contains the raw measurements in the
same format as reported from the receiver baseband processing firmware. The following is a detailed
explanation of the important elements used in the record.
USER_MS: User Time Milliseconds: This is the time of the measurement based on the local receiver
clock, in milliseconds. All twelve (12) channels process the same samples since the
sampling is done in the analog section of the receiver that is common to all channels.
Note that USER_MS is 322325 msec for all measurements taken during this 2 Hz user
time epoch. Because the code and carrier reconstruction within the digital receiver is
done in the local time frame (that is, the feedback from the microcontroller loops is
referenced to the local clock of the receiver), we refer to the receiver as a ”user time"
receiver. Any measurement error caused by the receiver’s reference oscillator is common
. to all the measurements and can be easily solved for in the navigation solution.
CI-INL_MS: '1`his is the time of transmission from the satellite in milliseconds. Channel time is the
code phase of the GPS signal precision to 1/256 of a cycle at the time of transmission
from the satellite, as captured by the receiver time tick as defined by receiver time. The
code sequence is precisely 1 week long and transmission starts at midnight Sunday - time
zero. By locating precisely where in the code sequence the time of transmission
occurred, we know what time it is. The CI-INL_MS is the millisecond portion of this
channel time. By adding the raw code measurement (initial code synchronization error)
plus the carrier cycles and portions of carrier cycles (the accumulated number of whole
cycles and fractional cycles caused by satellite and vehicle dynamics and receiver
oscillator error), we determine channel time precisely.
PHI: This is the integrated carrier phase in whole cycles.
CODE: This is the raw code offset. It is the difference between the satellite message epoch and
the receiver time epoch. It includes the initial code synchronization error, slow moving
ionospheric effects, multipath, and contribution of the code tracking loop after vehicle
dynamics have been removed by carrier aided tracking.
TIME: This is GPS time as solved for in the Kalman filter. It is current time synchronous with
satellite GPS time. The clock error reported in record type 969 is the diHerence in
seconds between receiver time and GPS time in seconds. This value is used in the filter
to solve for TIME as output in record type 8. In time recovery mode, this clock error
will approach zero less any static receiver delays (from cable, for example). In this case,
time in record type 8 and USER_MS in record type 1 will be the same.
The pseudorange will be negative if the receiver time is less than the channel time. In a "user time"
receiver, this is a valid condition and is solved for in the navigation filter. In time recovery mode, this
would not happen because the user time is driven into synchronization with GPS time.
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INSTRUMENTATION/RAW DATA PORT RECORDS

Record Type 1 (continued)
Byte Description Units Range
1 - 4 Record Type 1
6 - 7 Receiver Channel Number 1 - 6
[CHNL]
9 - 10 Satellite PRN 1 · 32
[PRN]
12 - 20 User `lime of Measurement Msec 0 · 604,799,99Q
[USER_MS]
22 - 30 Channel Time of Measurement Msec 0 - 604,799,799
[CHNL_ML]
32 - 41 Integrated Carrier Phase L1 Wavelengths
[PHI]
43 - 48 Flaw Code Offset L1 Wavelengths
[CODE]
50 · 53 Integrated Carrier Phase 1/256 L1 -128 - 127
[PHl_FFlAC] Wavelengths
55 - 58 Costas Ratio - provides a measure of the -128 - 127
maxlmum phase error in the measurement.
Phase error =
45°*(1-CR/128).
[CFI]
60 - 63 Signal-to-Noise Ratio dB Hz 25 · 53
at 1 Hz Bandwidth
[SNR]
65 Half·cycle Phase Amblgulty Indicator. The ? (-,+,7)
indicates that the phase ambiguity is unknown.
The + or - signs do not mean anything by
themselves. They are only important when they
change, giving a better resolution of the phase of
the measurement.
Because the GPS receiver is a user time receiver, measurements for all satellites being tracked are taken
simultaneously at the same user clock time, once a second. The following FORTRAN code segment
shows how to convert the raw user-time measurements to double-precision pseudorange and phase
values, in meters. The associated channel time for the message is also computed.
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INSTRUMENTATION/RAW DATA PORT RECORDS

Record Type 1 (continued)
FORTRAN CODE SEGMENT TO CONVERT USER TIME MEASUREMENTS TO
PSEUDORANGE AND PHASE VALUES
INTEGER"2 ID, CHN]., PRN, PHI_FRAC, CR, SNR
INTEGER*4 USER_MS, CHANL_MS, PHI
REAL*8 PSEUDORANGE, PHASE, CHANNEL__TIME
REAL*8 C,L1FREQ
PARAMETER (C=299792458.D0, L1FREQ=15759012R00.D0)
*"‘ Compute user time and channel time in seconds
** Compute pseudorange and phase in meters.
USER_TIME = DBLE(USER__MS)/1000.DO
+ (DBLE(PHI)+DBLE(PHI_FRAC)/256.DO)/I.1FREQ+CODE/LIFREO
PSEUDORANGE = (USER_TIME · CHANNEL_TIME)*C
PHASE = -(DBLE(PHI)+DBLE(PHI_FRAC)/256.D0)*C/LIFREQ
Example:
1 10 20 30 40 50 60 70
1 1 2 243610000 243610001 -387819 0 65 127 44 -
1 2 18 243610000 243610016 -370259 18 42 127 49 —
1 3 29 243610000 243610011 -642520 -12 -25 126 48 +
1 4 16 243610000 243610000 -998648 6 30 125 42 +
1 7 14 243610000 243610000 -165896 -13 30 123 40 +
1 8 27 243610000 243610008 -645566 -3 59 127 48 +
1 9 11 243610000 243610001 -771955 27 -2 125 43 ?
1 11 19 243610000 243610014 -476275 -18 -93 126 48 -
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INSTRUMENTATION/RAW DATA PORT RECORDS
Record Type 9
Dggglptign; Position and Velocity (Extended Precision)
This record is ou ut once a second when the receiver is navigatin and the user has enabled ‘Type 9
*P 8 _
Nav Results’ (refer to input sentence SPMVXG,074). This record is suspended when too few satellites
are available for navigation. It contains the user’s position and height relative to the WGS-84 ellipsoid;
the north, east and up components of velocity; the navigation mode; and dilution of precision.
Latitude and longitude are output as degrees and minutes. South latitudes and west longitudes are
indicated by a minus sign preceding the degrees value.
A ii P i` P Wi A- i` rr rw ` A ` ` PT
1 ¤¤¤<»¤ wp-
l UTC time Seconds 0 - 604800 I
unto the
= WEEK
l Latitude D9g,Mln Dog • e 0 - 89
1 Msn · 0 - 59.99999 }
1 29 - 41 Longitude Deg,M¤n Dag - s 0 -179 1
` Msn · 0 - 59.99999 1
A Antenna Height Above Elllpsoid Meters
i 1
1@ V¤¤<=¤v ~¤r¤~ @ ¤ - 999-9 1
?@ v¤·¤·=•w Em E ¤ · we 4
l ea-97 Velocity up @ 0-9999 .
{ 69 - 74 creek vereeny @ o · 999.9 ) -
1 76 - 77 Navigation Mode O ¤ Not Navigating `
\ 1 ¤ DR
` 2 ¤ 2D
` 3 • 3D
l 4 = 2D DGPS
8 • Posltlon Known · Reference {
E Station 1
1 9 ¤ Posltlon Known · Navigator '
{ 10 · 2D DGPS - Proprietary 1
Smoothlng
i 11 =S3D 3grS - Proprietary I
1 me ng
EK ~¤·¤¤¤r ¤r $¤¤¤··¤¤= ¤=·¤ ¤¤ ~=~¤¤¤¤¤·· ·=¤¤=¤r
K. ¤· · ¤· ¤·»=>····¤·= ¤···»¤¤·· M ·=··=—=·=·=>·· 1
Egmplg
1 10 20 30 40 50 60 70 80
9 243933.00 33 50.51827 -118 20.22159 2.7 -0.01 0.02 -0.00 -143.6 4 7
1 . O
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INSTRUMENTATION/RAW DATA PORT RECORDS

Record Type 100 - 150
Description; Almanac Data
The group of almanac records is output at startup, if available, when newly collected, or upon request
from the user and when ‘Almanac and Ephemeris’ are enabled for output (refer to input sentence
SPMVXG,074). Record type 100 indicates the PRN of the satellite used to collect the almanac data.
Types 101-132 contain the almanac data for satellites 1 - 32 respectively. Types 133 - 134 contain the
health indicators for satellites 1 - 32. ’I`ype 135 contains the ionospheric correction and types 136 · 150
are reserved for special messages, spares and additional data.
Each of these records contains 24 pairs of hex-ASCII digits. Each pair of digits represent one byte of
message data. All parity bits are removed, leaving 24 bits (3 bytes) for each GPS word. This results in
8 (words) x 3 (bytes/word) = 24 bytes per subframe.
For a detailed description of the contents of these records, refer to ICD-GPS-200, subframes 4 and 5.
Examplg
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INSTRUMENTATION/RAW DATA PORT RECORDS

1 10 20 30 40 50 60 70
LTTT+TTTT+TTT141111411714111141111+1111+111T41111411114111141111+TTTT+TTTT4
100 14
101 O1 1E 90 O8 O9 22 FD 38 OO A1 OD 71 2F E0 58 D5 3B 65 D8 6A 96 FE 00 OF
102 02 SC CA 08 O9 E6 FD SC 00 A1 0D 3F 83 AA 84 8D 45 59 53 S5 8F FE OO 05
103 O3 69 CE 08 76 77 FD CB 00 A1 OD 45 BD E4 SE 65 37 91 DB EA 00 B5 FD AD
104 OO 00 00 O0 00 00 OO O0 00 00 00 OO O0 00 00 00 OO O0 00 OO 00 O0 O0 00
105 O0 00 00 O0 O0 00 00 00 O0 00 00 O0 O0 00 00 00 00 OO 00 00 00 O0 00 O0
106 00 O0 00 O0 00 O0 00 00 O0 O0 00 00 00 O0 00 00 00 OO O0 00 OO O0 00 00
107 00 O0 OO 00 00 O0 00 O0 O0 00 00 00 00 00 O0 00 OO 00 00 00 00 00 OO OO
108 OO O0 00 OO OO O0 OO O0 00 00 00 00 OO O0 00 00 00 OO O0 O0 00 OO 00 O0
109 00 00 O0 00 00 O0 OO O0 OO 00 OO 00 00 00 OO O0 00 00 00 00 OO 00 00 00
110 00 00 OO 00 O0 00 00 00 OO O0 OO 00 OO O0 00 O0 00 00 00 00 00 00 00 OO
111 OB 6E 8E 08 70 A7 FD C3 OO A1 OD 53 BD 59 59 A6 E8 68 47 34 OC FD FF AF
112 OC 6B 8B 08 62 61 FD D6 O0 A1 OD 16 65 DO 45 F4 C4 78 BE A2 63 E2 FE OE
113 OD 25 A1 08 6D D9 FD BE 00 A1 OD 2B BC 9C 14 9B 60 28 FA B1 F6 52 00 11
114 OE 20 94 08 OC 3F FD 61 00 A1 OC 3D 05 98 83 78 D6 EO 18 EB F1 00 00 01
115 OF 38 99 08 OD 95 FD 3F 00 A1 OC BC DB 7B 7D 4C EB AE 74 F2 8B 00 00 16
116 10 07 77 08 OA S9 FD 60 O0 A1 OC 81 06 17 D2 86 62 64 AE 1A CA FB 00 16
117 11 38 29 08 OE 7C FD 47 00 A1 OC EB DC D7 8A 41 48 1A DC DC 25 FD 00 17
118 12 2B OD 08 O1 65 FD 30 OO A1 OB FB 2E SC DF 30 19 AC 21 D3 SF FF 00 14
119 13 09 8F 08 FE A7 FD 36 O0 A1 OD 6B S9 84 59 F8 FF D0 2C 9C 81 09 00 31
120 14 22 23 08 OD B2 FD 60 O0 A1 OC 3E 83 ED B2 3C 4F OO 44 9C AC O1 00 10
121 15 56 2F 08 08 2E FD SE O0 A1 OD OB 04 80 77 68 28 F0 74 4D 00 FE 00 13
122 00 00 00 00 O0 00 OO 00 00 00 00 00 00 O0 00 O0 O0 O0 OO 00 00 OO OO OO
123 17 37 50 08 OA A1 FD 5F O0 A1 OD 55 05 C5 3E 9A F7 3A S7 85 C8 O0 00 OD
124 18 26 31 08 10 FE FD 44 00 A1 OD 3F D9 A6 4D A1 D5 42 C7 6A 4C F8 FF FA
125 19 30 82 08 04 F7 FD 3D 00 A1 OD C1 S9 5B 35 68 51 C9 11 DD CE 24 00 99
126 1A 40 3E 08 OA FC FD 3A OO A1 OD 47 2E F1 AB C9 C0 41 33 FA 08 FE 00 12
127 1B 56 47 08 07 66 FD 44 00 A1 OD 22 59 C8 63 S7 O2 87 B8 92 CD 02 00 04
128 1C 36 EC 08 OF 1D FD 31 00 A1 OD 24 AF 15 43 72 70 DC 9E 87 1D 07 O0 2B
129 1D 2A 76 08 08 3F FD 38 OO A1 OC BF 2E 23 09 B7 2C E2 B2 A2 EC 00 OO 13
130 00 00 00 O0 00 OO O0 00 00 00 O0 OO OO 00 OO O0 OO 00 O0 00 00 OO O0 00
131 00 OO O0 OO 00 00 OO O0 OO OO O0 00 OO 00 OO 00 00 00 O0 00 00 00 00 00
132 00 00 O0 OO O0 O0 O0 OO 00 O0 00 00 O0 00 O0 00 00 00 O0 00 OO O0 00 00
133 33 08 AD 00 00 3F FF FF FF FF F0 OO OO 00 O0 O0 O0 00 03 F0 00 AA AA AB
134 3F 11 00 OO O0 00 00 O1 11 11 11 11 11 11 11 10 O0 80 00 00 00 FF FF E9
135 38 16 00 FE 02 3F FE FF FB FF FF E9 00 00 00 11 08 AD 08 8B O3 08 AA AA
136 37 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 A8
137 39 92 80 48 E2 45 E8 7B 8C B7 25 74 16 CE A3 D5 C9 05 01 D7 99 AA AA A9
138 39 92 80 48 E2 45 E8 7B 8C B7 25 74 16 CE A3 D5 C9 05 O1 D7 99 AA AA A9
139 39 92 80 48 E2 45 E8 7B 8C B7 25 74 16 CE A3 D5 C9 05 01 D7 99 AA AA A9
140 3E D7 DF 20 7A 90 06 B2 AF FB D5 2D SF 2B A6 07 F2 06 E9 AA AA AA AA A8
141 34 AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA
142 35 AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA A9
143 36 AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA A8
144 39 92 80 48 E2 45 E8 7B 8C B7 25 74 16 CE A3 DS C9 05 01 D7 99 AA AA A9
145 3A 31 E7 46 OC D4 61 O2 1B C0 1A SA 88 42 6B SD 95 06 67 AA AA AA AA A9
146 3B AB D4 28 9C 97 77 30 1F 9D OC 9F EF 38 88 E1 CD 06 92 AA AA AA AA AB
147 39 92 80 48 E2 45 E8 7B 8C B7 25 74 16 CE A3 D5 C9 05 01 D7 99 AA AA A9
148 3C 08 AD 7B B2 SE 81 OB 6B 9F C4 47 1A F1 35 A3 OA 06 B0 AA AA AA AA AA
149 3D DF 4C SE EB OD FC 6D 75 DE 6A E2 8E 4C 88 E3 A3 06 CF AA AA AA AA A8
150 3E D7 DF 20 7A 90 06 B2 AF FB D5 2D SF 2B A6 07 F2 06 E9 AA AA AA AA A8
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INSTRUMENTATION/RAW DATA PORT RECORDS
Record Type 200 - 203
Description: Satellite Ephemeris Data
The type 200 records are output once an hour for each satellite being tracked and when ‘Almanac and
Ephemeris’ are enabled for output (refer to input sentence SPMVXG,074). Type 200 records contain
the subframe 1, 2 and 3 data for the satellite, in ICD-GPS-200 format.
Each of these records contains 24 pairs of hex-ASCII digits. Each pair of digits represents one byte of
message data. All parity bits are removed, leaving 24 bits (3 bytes) for each GPS word. GPS words 1
and 2 (TLM and HOW) are not output in 201, 202, 203 records. This results in 8 (words) x 3
(bytes/word) = 24 bytes per subframe.
Example:
1 10 20 30 40 50 60 70
200 25
201 AB D7 00 4A 17 D1 53 7D B2 FD B8 40 14 F1 FB C4 4E 1A OO 00 6E 27 85 43
202 C4 03 25 3A 05 CF DD F9 17 02 F7 03 OA 1E 34 04 1E A1 OE 4C 95 4E IA 54
203 00 09 4F 07 E8 2B FF ED 26 B1 9C 56 29 FB 68 9A E9 09 FF 9F 95 C4 05 F6
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INSTRUMENTATION/RAW DATA PORT RECORDS
Record Type 308
Nav Failure Record
A type 308 record is output whenever the navigation filter is run and a position solution is not obtained
and ‘Nav Results’ are enabled for output (refer to input sentence SPMVXG,074). The possible reasons
are: too few satellites, DOPs too large, position S'TD (standard deviation) too large, velocity STD too
large, too many iterations for velocity solution, too many iterations for position solution, or three satellite
start-up failed.
I T T T T T T T r oo TTTTT T TT T T T T TT T T T TI
I@ ¤¤¤¤·¤ rv¤· I
I UTC Tlme Seconds Into 0 · 604800.00 I
I the Week
I 16 · 17 Differential Mode 0 • Disabled I
I 1 • Always I
2 * AUKD I
IE ~¤···¤¤· of v·=·¤•¤ S¤=¤···=¤==
I 22 - 23 Number of Measurements Used ln I
I Navigation Filter
I 25 - 29 HDOP of Measurements Used ln
Navigation Filter I
I Position Source 0 = Not Navigating
I 2 = 2D Nav I
3 ¤ 3D Nav I
I 4 · 2D Differential Nav I
I 5 = 3D Differential Nav I
I 6 · Static I
I B = Position Known - Reference
Station I
I 9 - Position Known - Navigator f
I@ ·¤¤·=~·=~¤ r¤<=¤v·¤a¤·¤
I 44 ~ 46 Reason for Navigation Failure Bit #
I (each blt represents one failure 1 - Too Few Satellites I
I reason) 2 = DOPs Too Large I
I 3 ·= Position STD Too Large I
I 4 = Velocity STD Too Large
5 = Too Many lterations for Velocity I
6 ·= Too Many iterations for Position I
7 - 3 Sat Start-up Failed
I 8 = Intemal Filter Reset I
Examplg;
1 10 20 30 40 50 60 70
308 321138.00 1 8 0 1.h -1 1584 1
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INSTRUMENTATION/RAW DATA PORT RECORDS
Record Type 311
Degggptlgn; Raw Satellite Data With Invalid Status
A type 311 record is output whenever the receiver is locked onto a satellite, but the measurement is
neither used in the navigation tilter nor used to generate a DGPS correction and the user has enabled
‘Measurements’ for output (refer to input sentence SPMVXG,074). The possible reasons arc: parity
errors in the data, C/NO < 30, or no ephemeris available.
T T `T " (Tim ` Ti ' A " ' 'kwé ’ w i FW
I H-<=¤r¤ wp-
6 - 7 Recelver Channel Number I
[CHNL] I
[PRN] 1
Q S“""°‘“ 1 "“ *
I
l? H °·“·m ·
[usEn_Ms]
l 22 - 30 Channel Tlme of Measurement 0 · 604,799399 l
h [ct-mL_ML] {
l az - 41 rmegmeu came: Phase L1 wavelengms _l
~ [Pl-an l
I 43 - 48 Raw Code Offset L1 Wavelengthe
~ [CODE] {
Q Integrated Carrier Phase 1/256 L1
Q [PHl_FRAC] Wavelengths 1
l Costas Ratio - provldes a measure of the 1
maxlmum phase error ln the measurement. 1
I Phase error = y
••
l itgmtr-cn/12s).
' 60 - 63 Slgnal-to-Nolse Ratlo 25 - 53 . 1
_ [sun] p
¤ ···*·*M···~*· T l
l 65 Halt-cycle Phase Amblgulty Indicator. The ? (-,+,7) l
1 lndlcates that the phase amblgulty ls unknown. l
The + or- slgns do not mean anything by {
l themselves. They are only important when they l
I change, givlng a better resolution ofthe phase of l
limp M i v measuemm nt.
See record type 1 for the FORTRAN code which shows how to convert the raw user-time measurements
to double·precision pscudorange and phase values in meters. The associated channel time for the
message is also computed.
Exampl;
1 10 20 30 40 50 60 70
311 11 19 243585000 8234 -638125 -19 68 126 48 ?
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INSTRUMENTATION/RAW DATA PORT RECORDS
Record Type 351
Description: Satellite Found
A type 351 record is output whenever a channel locks onto a satellite and the user has enabled ‘Debug’
for output (refer to input sentence SPMVXG,074)
Byte Description Unlts Range
1 · 4 Record Type 351
6 · 7 Satellite PRN 1 - 32
9 - 10 C/N0 dB/Hz 0 - 54
12 - 19 satellite PRN 1 - 32
21 - 31 Channel # 1 - 12
32 - 37 Acqulred Frequency L1 Hz
Example:
1 10 20 30 40 50 60 70
351 2 52 SAT 2 CH 8 FOUND -1999
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INSTRUMENTATION/RAW DATA PORT RECORDS
Record Type 401
Qgcrlgtjon; Dilution Of Precision
A type 401 record is output once each minute when the user has enabled ‘Constellation’ for output
(refer to input sentence SPMVXG,074). The dilution of precision (DOP) values are given in the north,
east, and up directions.
- 9 9 999 A — vw c tn v_—lé —M · — ,— 4L 9— W T9; · 99-iw
i Record Type
@ ~¤¤¤ 999 j 9 - 999-9 I
-3; East DOP _ 9 - 999-9 l
A s ve.-u no ( °‘999-9 or T _ or
mule:
1 10 20 so ao so 60 70

401 0,6 0.7 1.1
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INSTRUMENTATION/RAW DATA PORT RECORDS

Record Type 411 - 422
Des_cg_r;@on: Satellite Geometry
The type 411 - 422 records are output once each minute for each satellite being tracked when the user
has enabled ‘Constellation’ for output (refer to input sentence SPMVXG,074). The azimuth and
elevation of the current selected constellation of satellites are contained in these records.
88 t {8 8 8w8)—8 De n Aw 8 — r 8d8 8 88
Record Type: 411 · 422
411 = Channel 1
412 == Channel 2
421 - cnamea 11
422 - Channel 12
3 S¤····¤· ·=¤~
m Aznmum m smlme neg o - ass
13 - 17 Elevation of Satellite Deg 0 · =¤ .99
, GPS Time Seconds Into 0 - 604800
L me week
Examplg
1 10 20 30 40 50 60 70
411 1 083 3.56 321098
412 25 044 35.01 321098
413 19 227 1.75 321098
414 18 284 16.28 321098
415 0 000 0.00 321098
416 29 309 48.70 321098
417 13 313 1.96 321098
418 15 209 29.46 321098
419 14 321 73.18 321098
420 0 000 0.00 321098
421 0 000 0.00 321098
422 0 000 0.00 321098
4-19





INSTRUMENTATION/RAW DATA PORT RECORDS
Record Type 665
Description: Reference Station Pseudorange Corrections
This record consists of a list of satellite PRNs followed by the pseudorange corrections for each satellite
in a readable format when the user has enabled ‘Real Format’ for RTCM logging (refer to input
sentence SPMVXG,050). The satellites included in this record are those being tracked by the receiver.
T IMPORTANT A
l This mossago is g•n•rat•d only by |·'l•t•r•nc• Stations (i.•. MX 9012FI or MX 9112 |
g configured as • FI•f•r•nc• Station).
T 7;* 4 i- ”—T T’ Ei i` C
has amd Type
P ¤+<·»·>·¤ S¤¤==··¤¤¤ •=¤~
I 10+(n-1)*11 Pseudoran e Correction - (n = 1...number Meters 1 · 99999.9 l
y ol satellites being tracked). J
Example:
1 10 20 30 40 50 60 70

665 24 16.22 12 -4.42 2 -14.49 27 -11.00 26 ·27.54
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INSTRUMENTATION/RAW DATA PORT RECORDS
Record Type 765
Desgptlon; Navigator Pseudorange Corrections
This record consists of a list of satellite PRNs followed by the pseudorange corrections for each satellite
in a readable format when the user has enabled ‘Real Format’ for RTCM Logging (refer to input
sentence SPMVXG,053). The satellites included in this record are those being tracked by the receiver.
l T l" `i‘i T 57 ` “T‘" Ltit if O i*"T" ?*
IMPORTANT
\ This message ls generated only by Navlgators (Le. MX 9212 or MX 9112 configured i
as a Navigator).
{T Loca! O De criptlon Units e 1
,1lZ ¤¤·=¤r¤ w¤· L 765 `
¤+<·»·»·¤ S-¤·¤w¤¤ ···=·~
9+(n-1)*11 Pseudorange Correction - (n ·= 1...number Meters s 9999.9 »
of satellltes being tracked). l
Exayme
1 10 20 30 40 50 60 70 80
765 1 -49.0 14 -4.0 15 4.8 18 -6.7 19 -75.1 22 -35.1 25 2.
4 29 21. 6
765 2 18.1 14 -70.4 16 -28.5 18 -12.5 22 -111.2 27 4.1 28 -15.
6 29 -63.0
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INSTRUMENTATION/RAW DATA PORT RECORDS

Record Tyne 799
Mmmm Beacon Lvssins
The type 799 record is generated once a minute when the user has enabled ‘Beacon Logging’ (refer to
input sentence SPMVXG,034). This record contains navigation and beacon related infomation.
1m •=·¤<=¤·¤ rv¤· _ M
1 UTC Tlme of Measurement Seconds Into 0 - 604799
1 the Week 1
13-22 WG22. .222...2. _1
1
1m W222. 22222.2. __
1 36 - 37 Navlgatlon Mode Navlgatlng
1 = Position From Remote Device
2 • 2D
3 ¤ 3D '
1 4 ¤ 2D Differential
1 8 ¤ Position Known - Ret. Station 1
1 9 ·· Posltlon Known - Navigator 1
1
1 51 · Too Few Satellites
1 52 · DOPs Too Large
1 53 ·· Position STD Too Large 1
54 = Velocity STD Too Large 1
55 - Too Many Velocity lteratlons 1
1 56 • Too Many Posltlon lteretlons ¤
sv - a sat stamp Farm 1
58 = Commanded Abort
as Beaccnannare Bits/Sec 1-25,2-s0,a-100,4-200 1
¤ - ¤1¤¤¤·¤¤»1 - ¤··¤¤··¤ 1
1 43 - 49 Total if of RTCM Messages
Recelved 1
# of FITCM Messages with I
Failures
56-59 ¤·¤¤¤··S·¤~·· S¤¤·~¤¤~ ¤¤ ··w¤= _1
@ ¤·¤·=¤¤ S·¤·=¤v~¤1=¤ ¤=·¤¤ n ¤ · 63 1
1 66 · 70 Beacon Frequency n 283.5 · 325.0 1
Example;
1 10 20 30 40 50 60 70 80
799 150782 N 3350. 525 U 11820 . 217 05 2 0 000001+3 0001 0000 0000 00000
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INSTRUMENTATION/RAW DATA PORT RECORDS
Record Type 969
Description: Time Recovery
The type 969 record is output each second when the user has enabled ‘Time Recovery’ outputs (refer
to input sentence SPMVXG,074). This record consists of values computed by the navigation filter
relating to the receiver clock state.
? T if 1 i`*i ”"_ `TT ; ' ”`—"TT""_ ”—`
l
KI- ¤¤<=¤r¤ me j ¤e> ‘
5 - 17 Clocks Moved Last Measurement Time Meters 0 · Q99999999.999
(dlvlde this by the speed of light to obtain
p clock moves per second)
19 · 23 Oscillator Frequency Offset from Nominal L1 Hz 0 - 999999
25 - 36 Clock Offset From GPS Time (add this value T
to user time to obtain GPS time)
{ 38 - 42 Error ln Last Time Pulse Local Oscillator e 99999
Hz
V 43 - 46 AID Temperature Reading _ 0 · 1024
i User Tlme Valid T • True; tlme ls wlthln the
l specified window
F ¤ False
Solvlng For Expected Nav States 0 = No
*77*7 UTY g 1=Y6S
Notes:
*The type 969 record type field begins on byte #1.
mmm
1 10 20 30 40 50 60 70
969 146 . 526128 760 -0.000000670 6 542 T 1
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SECTION V
DGPS/RTCM Port
The DGPS/RTCM Port (default Port 3) is an RS—232 port used to receive DGPS corrections in the case
of a navigator, or to transmit DGPS corrections in the case of a reference station. The information
contained in the RTCM messages is listed in Table 5-1.
The differential correction infomation is in the RTCM-104 format consisting of binary data in a 6 of
8 bit format, Version 2.0.
Table 5-1. DGPS/RTCM Pon Records
` TL TEE
Type Type of lnformatlon Set
Dlfferentlal Corrections The Reference Station computes the
corrections at a rate of 1/second. The
output rate ls a function ofthe Max
Average Data Rate as controlled by the
user. Refer to input sentence type
( $PMVXG,050.
I Delta Differential Correctlons At ephemerls change, and once a
l minute for 3 more minutes.
I Reference Station Parameters User selectable rate (refer to Input ‘
sentence $PMVXG,050). Default ·
every 15 mlnutes.
Every 2 seconds when no other
’ messages are available depending on
I Max Average Data Rate.
i 7 Beacon Almanac At operator entry and at user selectable
rate (refer to Input sentence
$PMVXG,050).
( Default - 11 minutes.
yn opemmr Message - At operator input.
59 Proprietary Smoothing User selectable rate (refer to input I
sentence $PMVXG,050). Default = Off J
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SECTION VI
EQUIPMENT/NMEA PORT-
The Equipment/NMEA Port (default Port 4) is an RS-422 bi-directional serial interface port used to
transmit standard NMEA sentences to NMEA devices (or extemal equipment interfacing on the NMEA
standard). Data transmission protocol on the Equipment Port is identical to the protocol on the Control
Port. Refer to the introductory text in Section III for the port and format speciEcations. Table 6-1 lists
the identifiers of the NMEA devices. Note that the first two characters of the sentences transmitted
from the GPS receiver are ‘GP’. These characters identify the GPS receiver as the GPS talker.
Magnavox proprietary sentences may also be output on the Equipment Port. Refer to Control Port
input sentence SPMVXG,026 to set up the list of messages to be output and their respective output
rates.
Table 6-1. NMEA Device Identyiers
·rAr.ken/usreuen
AP Autopilot, Magnet
I AG Autopllot,Gyro
CS Communications, Satellite
CM Computer, Memory Data
CC Computer, Programmer Calc
DE Decca Navlgatlon
GP GPS
HE Gyro, Earth Seeking
HC Compass, Magnetic
ll Integrated Instrumentation
LA Loran A
LC Loran C
MP Microwave Posltloner
OM Omega System
2 OS DlStl’BSS Alafm
I P Proprietary
, RA Radar
( SD Sonar, Sounder, Depth
SS Sonar, Sounder, Scannlng
TR Translt Satellite Navigator
1 VW Speed Log, Water, Mechanical
’ VM Speed Log, Water, Magnetic
YP Pressure Transducers
YF Frequency Transducers
k YC Temperature Transducers
· YL Level Transducers
g YV Volume Transducers
l YR Flow Rate Transducers
, YT Tachometer Transducers
A ZQ Quartz Clock
l ZC Chronometer
ZV Radio Update (WWV or WWVH) _
ZA Atomlc Clock '
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EQUIPMENT/NMEA PORT SEN'l‘ENCES

Sentence Type - SGPGGA
Desgptlon: GPS Past Position
IIZZI ¤•·=r·¤¤¤¤
I UTC Time When Last Navigating HH = 0 — 23 I
I MM = 0 - 59
I SS ¤= O - 59
wes-sa Latitude neg,Mm Float neg = 0 - as
Min = 0 · 59.999
Il- ~¤¤~S¤¤¤¤ ·¤¤¤<>¤¤¤·
ln wes-sa Lengnuue neg,Mm n neg = 0- 179 I
, Mln = 0 - 59.999
E EMM ···¤¤<==¤<·· _
I eps nuamy ineaeerer
0 ¤ NO
I 1 ¤ Yes l
I
NMEA Version 2 l
I 0 = No Fix '
1 = Non-DGPS Flx {
l 2 = DGPS Fix ·
I Number of Satellites Used ln the l
I Fix
I
l Antenna Height Above the Meters Int :18000 I l
Elllpseld Fl0aI* I
‘ Antenna Height Units
V l
I Geoldal Height Meters Int *199 I
Float' I
IH <=·¤·¤¤· Hm ¤···¤ j ¤¤·r I
lIE¤ ¤¤· ¤¢ MPS ¤¤~¤¤¤¤¤s EKHK ¤ · ¤¤¤ I
IIIH ¤¤PS ¤¤*¤r=¤<=· S¤¤¤¤¤ ·¤
* Note: The format for these fields are FLOAT when NMEA Version 2 is selected and INT
when Version 1 is selected.
** Note: 'I`hese fields are present only when NMEA Version 2 is selected.
Examgle:
SGPGGA,182415,3350.4968,N,11820.2190,W,1,8,01,-0001,M,-032,M*4A NMEA version 1
$GPGGA,l82643,3350.5243,N,11820.2l70,W,2,8,001.0,00034.3,M,—032.3,M,001,0157*42 NMEA version 2
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EQUIPMENT/NMEA PORT SENTENCES

Sentence Type - SGPGLL
Dggcrlgtionz Geographic Position Fix
FI•ld Description Units Format Flange
1 8-84 Latitude Deg,Min Float Deg = 0 - 89
Min = O - 59.999
2 North/South Indicator Char N or S
3 WGS-84 Longitude Deg,Min Float Deg = 0 - 179
Min = O · 59.999
4 East/West Indicator Char E or W
5* UTC 'Hme of Position HHMMSS lnt HH = 0-23
MM = 0 - 59
SS = 0 · 59
6* Status: Data Valid Char A
* Note: These fields are present only when NMEA Version 2 is selected.
Examglc:
$GPGLL,3350.4968,N,11820.2l90,W*7F NMEA Version 1
$GPGLL,3350.5243,N,11820.2170,W,182643,A*39 NMEA Version 2
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EQUIPMENT/NMEA PORT SENTENCES
Sentence Type - SGPVTG
Dgcrlption: Track and Speed Over Ground
»@ ¤•·=·*¤*¤¤¤ *
i 1 Heading neg n 0- ass l
EE Tm mi T l
E ¤¤S¤~¤¤ ___
{I- ¤•¤¤~•¤ _
E S¤¤¤¤¤v¤rG·¤¤¤¤ *<¤¤
¥-I *<¤¤= _
, 7 Speed Over csmunu Km/Hr Float
¤*·¤
Egmglcz
$GPVTG,001.6,T,,,000.6,N,001.0,K*2D
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APPENDIX A
COMPRESSED MEASUREMENT FORMAT



COMPRESSED MEASUREMENT FORMAT
Satellite measurement data is available in a compressed format on the Instrumentation/Raw Data Port.
Record type 3 contains the same information reported in the type 1 measurement data records, except
in a more efficient format. Type 3 measurement output formats are controlled using input sentence
SPMVXG, 074.
The type 3 records use a mapped, 7 of 8 bit, binary format. The five-character ASCII record header ‘3’
is followed by 136 data characters and one checksum character. Each data character contains seven bits
of binary data that have been mapped into a ‘printable’ subset of the extended ASCII character set. This
7 of 8, mapped binary format was chosen instead of a pure binary format (8 of 8) to avoid special
characters such as ENQ, ACK, DCI, DC2, FF, LF and DEL that might cause problems with modems,
printers or data communication protocols.
Decoding of the type 3 records is done in two steps. First, each of the data and checksum characters
are mapped from their ‘printable’ ASCII representation back to a 7 of 8 binary format. This mapping
is illustrated in the listing of the ‘C’ function, unmap78, shown in Figure A-1. unmap78 also compares
the stored and computed checksums. Following this operation, each of the characters contain values in
the range 0x00 to 0x7f; that is, only the least significant seven bits contain information. Note that the
value 0xf7 is treated as a special case to avoid the DEL (rubout) character. The stored checksum is
computed as the exclusive ‘or’ of the unmapped data bytes. The five—character ASCII header, ‘3’, is not
included in the checksum.
The second step in decoding type 3 records involves unpacking the data bits contained in the unmapped,
7 of 8 binary characters into the separate data items that make up the satellite measurements for each
receiver channel. The data items contained in a type 3 record and their bit lengths within the packed
7 of 8 bit stream are shown in Table A-1. 'I'he source listing of the ‘C’ program read3dat shown in
Figure A-2 illustrates how the data items are unpacked and scaled. read3dat calls the function unpack78
(listing shown in Figure A-3) to strip each successive data item out of the 7 of 8 bit stream. Note that
unpack78 returns a long integer value that is Cast to the appropriate data type in read_dat as required.
read3dat also contains code, following the unpack78 calls, that shows how the data items are combined
to form the full values of integrated phase, pseudorange and channel time (SV time of transmit).
The unpacked variable labeled clock_shm is required for operation in time recovery mode. It is scaled
from clock cycles to meters in read3dat. It represents the number of clock cycles that have been added
to the receiver’s (user) clock since the last set of measurements was recorded. The unpacked value in
meters should match the value in the first field of the Type 969 Time Recovery record. When time
recovery is disabled, this value should be zero.
If the recorded raw measurements are being used as inputs to a navigation solution, the clock shift value
should be added (or subtracted depending on the sign convention adopted in the navigation formulas)
to the estimated clock offset prior to processing the pseudoranges. If phase measurements are being
used, it should also be applied to the previous value of integrated phase before differencing with the
current value. Since this value represents how much the user clock was shifted and since the receiver
collects measurements at user time epochs, the user time interval between measurements must also be
adjusted by the clock shift.
All three of these adjustments are illustrated by the C code fragment shown below. The sign
conventions and scalings assumed are valid for the receiver basic navigation equations. They may need
to be modified depending on the sign convention and scaling adopted in the user implemented
navigation solution.
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COMPRESSED MEASUREMENT FORMAT
nav_cIock = nav_clock + clock_shift;
for(i=0;i;i++)old_phase[i] = old _phase[i] + clock_shift;
prev_navtime = prev_navtime — clock_shift/SPEED_OF_LIGHT;]
Table C-]. Data Items Contained in Type 3 Record
P2 2 `_» *i‘_“Ei—i2iEi _` E" T " Ti "'TT _I_ 4”4 T T
(- Description Units No. of Bits I
in Um ii¤i¢ <>i ¤i¤¤S¤i·=¤¤¤¤i ¤·=i 30 ¤
1 l
Q 2. Channel time (SV time base value milliseconds
3. Time recovery clock shift clock cycles 22 1
- um = Z its
Items 4 - 13 are repeated 12 times, once per receiver channel
Description Units N0. of Bits
Data valid tlag true/false 1 {
Y 5- S¤i<=¤·¤i= PRN _;
u Channel time (SV time) delta value milliseconds H
7. Integrated phase, sub-ms part L1 cycles 21
Integrated phase, fractional part 1/256 L1 cycles Q
1
m Raw ¤¤<i¤ <>ii¤¤i L1 ¤v¢i<=¤ Q
l
M Carrier smoothed code offset L1 cycles
l
III com me Q
iz- Simi S¤·=¤¤¤= <~¤¤> 5
l ii- iiiii ·=v¤i¤ iiiiiiigiiiiv
Sum = 72 bits
Total data bits = 82 + 12*72 = 946
Total data bytes (7 of 8) = 136
+ 1 Checksum byte
137 bytes total
+ 5 Record type header
142 Total Bytes
Example:
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COMPRESSED MEASUREMENT FORMAT
Figure A-1. Source Listing of ‘C’ Function unmap78
li
" gnmgp7§
¥
*
" Unmap a packed 7 of 8 binary buffer from ’printable’ subset of the
* extended ASCII code set back to binary. Compute the binary checksum
* and compare it with the one stored in the buffer following the data.
ll
‘ Inputs
·•· ......
' char" buf ptr to start of packed buffer
* int checksum_index index (subscript) where checksum is stored
i
* Outputs
·• .......
* char" buf Unmapped buffer.
i
‘ Function Value Returned: TRUE if computed and stored checksum match.
Ir
* NOTE: Unmapping is done in place, i.e. input and output buffers are
* the same
#
* History:
* 1/18/91 Created for MX4200. T. Sharpe
‘/
int unmap78( char' buf, int checksum_index)
{
int i;
char checksum;
P <<<<<<<>>>>>>>>> V
checksum = (char)0;
/" Index over all of the packed data bytes and the stored checksum, map them
back to binary. Test for special case of rubout/delete. Compute checksum.
*/
for (i=0; i < checksum_index+1 ; i++)
{
if (butli] == (char)0xt7) buf[i] = (char)0x7f;
buf[i] -= (char)37;
checksum " = but[i];
}
if (checksum == 0)
return(1);
else
return(0);
}
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COMPRESSED MEASUREMENT FORMAT

Figure A-2. Source Listing of ‘C’ Program read3dat
/i
"‘ readiigag
*
l
* Utility program to read and decode MX 4200 type 2 compressed raw data
* records from a recorded MX 4200 raw data tile.
4*
"‘ Usage:
* read3dat [d:][pathname]in_filename [d:][pathname]out_Elename
t
* d: - optional, drive specification
* pathname - optional, path specihcation
* in_filename - name of MX 4200 recorded raw data file
* out_filename - name of output tile to receive results
*/
#include <stdio.h>
#include <string.h>
/* Function prototypes */
int main(int, char ’[]);
int unmap78( char" buf, int checksum_index);
void unpaek78(char* buf, int num_bits, long* out_value, int* total_num_bits);
main(argc, argv)
int argc; /* number of arguments passed into main */
char *argv[]; /* an array of pointers to argument strings */
{
/* Local Constants "‘/
#define CHANO 12
#de5ne SPEED_OF_LIGHT Z99792458.0
#deiine L1_CARR1`ER_FREQUENCY 1575420000.0
#detine L1_TO_VEL (SPEED_OF_LIGHT / L1_CARRIER_FREQUENCY)
/* Local Variables */
FILE "dat_strm, *out_strm;
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COMPRESSED MEASUREMENT FORMAT
Figure A-2. Source Listing of ‘C’ Function rcad3dat (Continued)
/* Read records from the recorded data file until end of tile.
Decode any type 3 records and output their contents.
*/
while(fgets(buf,199, dat_strm))
{
if ( buf[O]==’ ’ && buf[1]==’ ’ && buf[2]==’ ’ && buf[3]==’3’)
{
/* Unmap the data characters from ’printable’ extended ASCII
back to 7 of 8 binary. If computed and stored checksum
don’t match (function retums false) then don’t decode this
record */
if ( !unmap78( buf+5, strlcn(buf+5)-2 ) ) break;
/* Set the total number of bits unpacked so far to zero. This
serves as an initialization signal to the unpack routine.
*/
total_bits = 0;
/* Unpack items recorded once for each set
*/
unpack78( buf+5, 30, &user_time_ms, &total_bits);
unpack78( buf+5, 30, &ch_ms_basc, &total_bits);
unpack78( buf+5, 22, &|ong_temp, &total_bits);
clock_shift =
(double)(long_temp-(long)2046000) "‘ SPEED_OF_LIGHT/10.23E6;
/" For each channel, unpack and scale the data items.
If the channel has valid data, compute the integrated phase,
pseudorange (raw and smoothed) and channel time (SV time of xmit)
*/ -.
for ( ch = 0; ch < CHANO; ch++)
{
unpack78( buf+5, 1, &long_temp, &total_bits );
data_valid[ch] = (char)long_temp;
unpack78( buf+5, 6, &long_temp, &tota1_bits );
pm[ch] = (int)long_temp;
unpack78( buf+5, 5, &long_temp, &total_bits );
chnl_time_ms[ch] = ch_ms_base + long_temp;
unpack78( buf+5, 21, &long_tcmp, &total_bits );
sub_ms_phase[ch] = long_temp;
A-7



MPRESSED MEASUREMENT FORMAT
Figure A-2. Source Listing of 'C' Function read3da¢ (Continued)
unpack78( buf+5, 8, &long_temp, &total_bits );
phase_fraction[ch] = (char)long_temp - (char)128;
unpack78( buf+5, 10, &long_temp, &total_bits );
raw_code[ch] = (int)long_temp - 512;
unpack78( buf+5, 10, &long_temp, &total__bits );
cas_code[ch] ·= (int)long_temp - 512;
unpack78( buf+5, 4, &long_temp, &total_bits );
oostas_ratio[ch] = (char)l0ng_temp " (char)16 - (char)128;
unpack78( buf+5, 5, &long_temp, &t0tal_bits );
cn0[ch] = (int)long_temp + 25;
unpack78( buf+5, 2, &long_temp, &total_bits );
inverted_data[eh] = (char)long_temp;
if ( data_valid[ch] )
{
temp_ms =
(((d0uble)(user_time_ms - chnl_time_ms[ch]))/1000.)*SPEED_OF__LIGHT;
temp _phase =
-(((double)sub_ms_phase[ch] + (((double)phase_fraction[ch])/256.)
) * L1_TO_VEL );
temp_raw__eode = -((double)raw_eode[ch]) * L1_TO_VEL;
temp_cas__code = ·((double)cas_oode[ch]) * L1__TO_VEL;
/* Form the complete integrated phase (meters),
raw pseudorange (meters), carrier smoothed pseudorange
(meters) and channel time (SV time of transmit,
GPS seconds in week) for use in nav solution.
*/
integrated __phase[ch] = temp_ms + temp _phase;
raw _pseudorange[ch] = integrated _phase[ch] + temp_raw_eode;
cas_pseudorange[ch] = integrated _phase[ch] + temp_cas_code;
sv__transmit_time[ch] = (double)user_time__ms/1000. -
raw _pscudorange[ch]/SPEED__OF_LIGHT;



COMPRESSED MEASUREMENT FORMAT
Figure A-2. Source Listing of ‘C' Function read3dat (Continued)
/* Write the decoded type 2 results to the output file
*/
channel = ch + 1;
if (inverted_data[ch] == 0) half_cycle = ’?’;
else if (inverted_data[ch] == 1) half_cycle = ’+’;
else if (inverted_data[ch] == 2) half_cyele = ’-’;
fprintf( 0ut_strm,
" 1 %2d %2d %9ld %9ld %10ld %6d %4d %4d %4d %c %4d\n"
,channel, pm[ch], user_time_ms, chnl_time_ms[ch]
,sub_ms_phase[ch], raw_code[ch], phase_fracti0n[ch]
, c0stas_rati0[ch], cn0[ch], half_cycle, cas__c0de[ch] );
} /" End ’if data_valid’ */
} /* End ’f0r ch =0 to CHANO’ */
}/*End’iftype =2"‘/
else
{
fp1intf( 0ut_strm, "%s", buf );
}
} /* End ’while fgets’ °/
retum(1);
}
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COMPRESSED MEASUREMENT FORMAT

F§gure A·3. Source Listing ‘C’ function unpack78
/i
* unpack7§
t
*
" Unpack values from a buffer stored in 7 of 8 binary format
Ir
* Inputs
•- .. ....
* char* buf ptr to start of packed 7 of 8 binary buffer
* int num_bits number of bits to be extracted for this value
* int" total_num_bits total number of bits unpacked so far, set to zero
* by calling routine to signal beginning of unpack
Q
* Outputs
• -...-..
* long out_value unpacked value cast as long, right justified
* int" total_num_bits reports total number of bits packed so far
l
* NOTE:
* 1) total_num_bits is used as both an INPUT and OUTPUT as described above.
* 2) 0ut_value is right justified (LSB of value in LSB of long int)
*
* Globals: NONE
i
* Hardware Interfaces: NONE
*
* Restrictions: NONE
*
* History:
" 1/18/91 Created for MX4200. T. Sharpe
*/
void unpack78(char* buf, int num_bits, long* out_value, int" total__num_bits)
{
static int bit_index, buf_index;
int num_bits_remaining;
F <<<<<<<<<<<<>>>>>>>>>>>>>>
if( "'total_num_bits == 0 ) /* Start on new buffer if caller requests it */
{
buf_index = 0;
bit_index = 6;
}
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COMPRESSED MEASUREMENT FORMAT
Figure A-3. Source Listing ‘C’ function unpack78 (continued)
num_bits_rcmaining = num_bits;
*out_va1uc = 0;
whilc( num_bits_rcmaining > 0 )
{
num_bits_rcmaining--;
/* Unpack thc ncxt bit and ’0r’ it into thc propcr bit in thc output valuc
*/
*0ut_va1uc = "0ut_va]uc |
((l0ng)((buf[buf_indcx] >> bit_indcx) & 1) << num_bits_rcmaining);
bit_indcx·-;
if (bit_indcx < 0)
{
bit_indcx = 6;
buf_indcx++;
}
}
*t0ta.l_num_bits += num_bits;
return;
}
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GLOSSARY OF TERMS

. A -
Library of coarse satellite orbital characteristics used to satellite rise
times, set times, angles of elevation, etc. Almanac data is valid for 181 days.
Antenna height above mean sea level in meters. GPS uses average mean sea
level (MSL) as its reference altitude, which is the Exed altitude for marine
navigation.
The angular displacement in the horizontal plane between the point of
observation and the Greenwich meridian. For GPS satellites, azimuth IS
measured clockwise from true north.
. 3 .
The characters in an NMEA data record that define the NMEA data family
(class) of records.
A group of 8 bits of binary data or one ASCII character.
- C -
The program supplied by Magnavox on diskette that allows a PC to operate as
the receiver controller.
The initial clock offset, plus accumulated integrated clock frequency offset. Clock
bias is given in units of displacement by multiplying it by the speed of light.
Difference in frequency between the receiver reference oscillator and the
GPS system clock.
The difference between the receiver time and GPS system time.
Receiver startup with all navigation values reset and all constants set at default
values.
A group of GPS satellites visible to the receiver. The size of a usable
constellation is a minimum of 3 satellites.
. D .
Sending data to a disk file for later observation or printing.
The difference between the computed and observed position at a GPS
reference station. The correction is transmitted by the GPS reference station to
the remote GPS receiver, where it is incorporated with the remote receiver’s own
measurements to obtain better accuracy.
A method of improving the accuracy of the GPS positon by applying pseudorange
Glossary-1



TERMS
corrections computed at the GPS reference station.
A measure of quality of the GPS derived position and time estimates,
based on the geometry of the satellite constellation, A smaller DOP indicates
better geometry which yields a better solution. Generally, the more spread out
the satellites, the lower the DOP. The DOP’s used for GPS satellite tracking are
as follows:
NDOP - Dilution of precision in the North axis.
EDOP - Dilution of precision in the East axis.
VDOP - Dilution of precision in the Vertical axis.
TDOP - Dilution of precision with respect to time.
HDOP - Horizontal dilution of precision (NDOP, EDOP).
PDOP - Position dilution of precision (NDOP, EDOP, VDOP)
GDOP - Geometric dilution of precision (NDOP, EDOP, VDOP, TDOP)
- E .
The angle formed by the line-of-sight range to the satellite and the horizontal
plane of the receiver antenna. Thus, the elevation angle is 90 degrees when the
satellite is overhead and 0 degrees when it first appears on the horizon.
In geodesy, a mathematical tigure formed by revolving an ellipse about its minor
axis.
Height of the ellipsoid relative to sea level.
Tabulation of accurate data describing position and health of the satellites over
a 2 - 4 hour period. The data is up-loaded to the satellites every 12 hours.
. (; .
Position as detined by latitude and longitude (as opposed to grid
coordinates).
A mathematical model of the earth’s surface with all of the topographical
_ undulations removed so that all points on the model approximate mean sea level.
Height relative to the geoid (approximately mean sea level).
'l`he spacial relationship of the GPS satellites with respect to each other
and the receiver.
The NAVSTAR Global Positioning System, consisting of orbiting satellites,
a network of ground control stations, and user positioning and navigation
equipment. When fully operational, the system will have 21 satellites in six
orbital planes about 20,200 kilometers above the earth. Three additional
satellites will be strategically stationed in orbit as spares in the event of on-line
satellite malfunction.



GLOSSARY OF TERMS

The GPS receiver located at a precisely known location. This receiver U ·
computes the diHerence between its known position and the computed positron,
and transmits the differences over a modem link to a GPS navigator.
The 0-degree east/west demarcation line of longitude running through
Greenwich, England.
. H .
Status of a satellite whereby it is deemed by the GPS system to be capable of
providing reliable position and time data.
A factor in the motion dynamics of a vessel that describes the acceleration
vector in the horizontal plane (as in a change of course).
The character in an NMEA data record that defines the equipment
) receiving the data.
. L .
The identification of a point on the earth’s surface located along a parallel plane.
The number of hours by which the local time differs from Universal Time
Coordinated (UTC).
The identification of a point on the earth’s surface located along a meridan
plane.
. M .
Messages sent and received on the Control Port in a proprietary NMEA
format.
GPS signal measurement before processing.
. N -
A billionth (10*) of a second.
A unit of distance used on most maritime charts. In the U.S., 1 nm is equal to
1852 meters (6076.115 feet).
National Maritime Electronics Association.
Data records formatted according to the National Marine Electronics
Association 0183 Standard.
. () .
The characters in an NMEA data record that define the equipment
) requesting the record.
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’The medium through which one channel of data enters and/or leaves a device.
The receiver has four ports accessed through the MULTI-PORT INTERFACE
connector.
An identifying number assigned to the pseudorandom noise sequence used
to identify each GPS satellite.
As it applies to GPS, the measured distance from an orbiting satellite to a GPS
receiver. The pseudorange is calculated by differencing the time of receipt of a
satellite signal and the time of transmission; and then multiplying the result by
the speed of light.
A GPS receiver located at a precisely known position. The receiver produces
corrections to its computed position by differencing the "known" and the
"computed" positions. It passes the differential corrections to remote GPS
receivers to improve accuracy at the remote location.
. 5 .
'I`he orbital state of the satellite constellation at a specific time, relative to a GPS
user or specific set of GPS users.
Describes the operational status and/or quality of measurement data from a
satellite.
Receiver mode where the receiver is attempting to track a satellite that has
not been previously tracked.
s Future rise and set times of the GPS satellites.
Receiver mode where the receiver is attempting to track a previously
tracked satellite.
Moving the cursor continuously through ”pages” of screen data.
Receiver mode where the receiver is scanning satellites to acquiring them (mode
code == STS).
The mode in which the receiver is evaluating the signal from a satellite to
determine whether or not it will lock onto the signal.
The character in an NMEA data record that defines the record as non-
standard.
Speed (in knots) relative to the ocean floor or land.
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Position as computed directly from GPS satellite signals (differential corrections
are not applied).
- T .
A process that pinpoints the exact time, within 50 nanoseconds, of the navigation
solution.
The path that the receiver has taken to reach the current position.
Receiver mode where the receiver is locked onto a satellite and is evaluating its
status (mode code = TRK).
Minimum satellite elevation, in degrees, necessary (or desirable) for tracking.
Satellites below this elevation will not be selected for tracking by the receiver.
This value is normally set between 5 and 10 degrees. The recommended value
is 5.
- U .
Status of a satellite whereby it is deemed to be incapable of providing
reliable position and time data.
Greenwich mean time corrected for polar motion of the earth and
r seasonal variation in the earth’s rotation.
. V -
A factor in the motion dynamics of a vehicle that describes the acceleration
vector of the vehicle in the vertical plane (as in heave).
The position of a satellite whereby it is in uninterrupted line of sight from the
receiver antenna.
. w .
Receiver startup using values currently stored in memory.
. 2 -
A navigation mode whereby latitude, longitude and time are computed from
three satellites using a fixed value for altitude.
A navigation mode whereby differentially corrected latitude, longitude and time
are computed from three satellites using a fixed value for altitude.
. 3 .
A navigation mode whereby latitude, longitude, altitude and time are computed
using a minimum of four satellites.
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3D DGPS A navigation mode whereby differentially corrected latitude, longitude, altitude
and time are computed using a minimum of four satellites.
Glossary—6
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172800 259200 345600
176400 262800 349200
180000 266400 352800
183600 270000 356400
187200 273600 360000
190800 277200 363600
194400 280800 367200
198000 284400 370800
201600 288000 374400
205200 291 600 378000
208800 295200 381 600
212400 298800 385200
216000 302400 388800
219600 306000 392400
223200 309600 396000
226800 313200 399600
230400 316800 403200
234000 320400 406800
237600 324000 410400
241200 327600 414000
244800 331200 417600
248400 334800 421200
252000 338400 424800
255600 342000 428400
259200 345600 432000
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REQUEST FOR SERVICE
LEICA IS REPRESENTED BY A WORLDWIDE NETWORK OF SERVICE
REPRESENTATIVES WHO ARE AVAILABLE TO SERVICE THE COMPLETE
RANGE OF LEICA MARINE AND SURVEY PRODUCTS.
CONTACT LEICA FOR THE LOCATION OF YOUR NEAREST AUTHORIZED
SERVICE REPRESENTATIVE
LEICA, TORRANCE
23820 Hawthome Blvd., Suite #200
Torrance, CA 90505
U.S.A.
ATTN: FIELD SERVICE MANAGER
PHONE: (310) 791-2141
FAX: (310) 378-6627
YOU WILL NEED TO KNOW YOUR UNIT’S MODEL AND SERIAL NUMBER
WHEN CONTACTING LEICA FOR SERVICE. RECORD THE SERIAL NUMBER
BELOW. YOUR MODEL NUMBER IS:
MX 9212 _ MX 9012R _ MX 9112 _
SERIAL NUMBER:



HOW ARE WE DOING?
PLEASE HELP US TO HELP YOU AND OUR OTHER
VALUED CUSTOMERS BY --
sending us your evaluation of this manual. We need to know such things as:
• Is the manual complete, or do you need more (or less) information?
• Can you find the information you need easily?
• Is the information easy to understand, or could we be clearer?
• Are there any errors and, if so, where and what are they?
Be sure to reference the title and identification number of this manual:
Magnavox DGPS 12 Channel
Technical Reference Manual R·7278 A
and include your name, address and telephone number. We look forward to finding out how
we can improve our information services.
All of your comments and suggestions become the property of Magnavox. Please send them
to:
Leica, Torrance
23820 Hawthorne Blvd., Suite #200
Torrance, CA 90505
United States of America
Attn: Navigation and Positioning, Dept. 970
Technical Documentation
or write your comments on the READER COMMENT SHEET on the next page and mail it
to us.
READER COMMENT SHEET


