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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 Sectian.1.2

- .“,

"kérerences. "The information in this manual will enable you to develop your own applications software.

The Global Positioning System (GPS) satellites that furnish 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
Government 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 1

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.

Figure 1-1. Magnavax 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 finding specific subjects. The contents are organized

as follows:

@ SECTION 1,

® SECTION II,

® SECTION III,

® SECTION 1V,

® SECTION V,

® SECTION VI,

o APPENDIX A,

o GLOSSARY OF
TERMS

Introduction: Describes the organization of this manual and lists
supporting documentation.

The Multi-Port Interface: Defines the operational configuration
of the receiver.

Control Port: Describes the communication protocol and data
formats of the Magnavox Proprictary messages;, specifies the
content definition of the data sentences assigned to the Control
Port.

Instrumentation/Raw Data Port: Specifies the structure and
content definition of the data records assigned to the
Instrumentation/Raw Data Port.

DGPS/RTCM Port: Identifies the format and types of RTCM
messages assigned to the DGPS/RTCM Port.

Equipment/NMEA Port: Describes the communication protocol
and data formats of the standard NMEA-0183 messages assigned

to the Equipment/NMEA Port.

Compressed Measurement Format: Structure and content
definition of the compressed measurement record (Type 3)
assigned to the Instrumentation/Raw Data Port.

Definition of terms used in the manual that are applicable
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.



REFERENCED DOCUMENTS

Other documentation that you may find useful for information purposes are identified 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 Recormmended Standards for
Differential NAVSTAR 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 II

THE MULTI-PORT INTERFACE

The multi-port interface gives the user the following capabilities:
o Control of the receiver, using Magnavox proprictary messages

® Output of measurement and processed data for logging and display

Output of position, track and speed to external 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 /O (DGPS/RTCM)
PORT 4 (RS-422): Equipment/NMEA I/O

PORT FUNCTIONS

The scrial data ports are referred to by names that reflect their function as follows:

® Control Port: Used to initialize, monitor and control the receiver. Control Port sentences are
detailed in Section IIL

® Instrumentation/Raw Data Port: Used to output measurcment 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
n Section I'V 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-

J0OM Beacon Modulator or MX-50R Beacon Receiver.
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Equipment/NMEA Port: Used to send position, track and speed information to external
equipment that communicates with standard NMEA-0183 messages in addition to all Magnavox

proprietary messages.

RONTRC NSTRUMENTATION " DGPS EQUIPMENT,

MULTI-PORT INTERFAGCE

DQPS RECEIVER

Figure 2-1. Typical Multi-Port Interface Configuration



SECTION III

CONTROL PORT

The Control (or CDU) Port is used to initialize, monitor and control the receiver. The structure of the
Control Port sentences is based on the NMEA-0183 Standard for interfacing Marine Electronics
Navigation Devices (Version 1.5). For details beyond those provided in this manual, refer to the

NMEA-0183 Specification.

Reserved characters are used to indicate the beginning and the end of records in the data stream, and
to delimit data fields within a sentence. Only printable ASCII characters (Hex 20 through 7F) may be
used in the sentences. Table 3-1 lists the reserved characters and defines their usage. Figure 3-1
illustrates the general Magnavox proprictary NMEA sentence format.

Table 3-1. NMEA Sentence Reserved Characters

= ———————— S — ]

— —
__ Hecvawe | Usage |

B el s

i

24 Start of Sentence Identifier |
0D OA End of Sentence ldentifier |
2C Sentence Field Delimiter |
2A Optional Checksum Field Delimiter ]

e ———— e ——ell . e —— ——— - —— . — —— e ——  e————

Sentence Start Character

Special ID (P = Proprietary)
Originator ID (MVX = Magnavox)
————————————————————————— Interface ID (G = GPS)
re————  Sentence Type

——————— Data
| ———————— Optional Checksum Field Delimiter

l I | — Optional Checksum
l | |

Figure 3-1. Magnavox Proprietary NMEA Sentence Format

Following the start character ($), are five characters which constitute the block label of the sentence.
For the Magnavox proprictary sentences, this label is always PMVXG. The next field after the block
label is the sentence type, consisting of the three decimal digits.

The data, delimited by commas, follows the sentence type. The data is defined for each record in the
Control Port I/O tables. Note that the receivers usec a free-format parsing algorithm, so you need not
scnd the exact number of characters shown in the examples. You will need to use the commas to
determine how many bytes of data need to be retrieved.

The notation CK, shown in Figure 3-1, symbolically indicates the optional checksum in the examples.

The checksum is computed by exclusive ‘ORing all of the bytes between the $ and the * characters. The
$, * and the checksum are not included in the checksum computation.
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Checksums are optional for Control Port input sentences, but are highly recommended to limit the
cffects 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
o 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.c.
whether the MX 9112 is configured as a navigator or as a reference station.

Table 3-2. Control Port Input Sentences

MX MX 91 12 9112
‘, $P MVXG Descnption 901 2R Ref Stn

B e S B —————————

Receiver Initialization - Part A |
- Receiver Initialization - Part B |
| Satellite Health Control ‘
Control Port Output Control |
Restart Control
| Oscillator Fit Parameters
: Self-Test Control .
Time Recovery Configuration |
Instrumentation/Raw Data Port Output Selection
Equipment/NMEA Port Output Control
Instrumentation/Raw Data Port Output Settings
. Constellation Selection Control |
| Tepid Start Limit
| Beacon Receiver Configuration Control |
Reference Station/Navigator Selection |
. Self Survey Control |
User Entered Beacon Almanac |
Differential Output Control
« Send DGPS/RTCM Message
; Differential Input Control
MX-50M Control '
| MX-50M Reset
Serial Port Configuration .
Serial Port Selection ;
Instrumentation/Raw Data Port Output Selection |
: Query From Remote Device to Output Sentence }

= = MM e —————— S Y ——— —— i il W

———— ——— W—— B ——



070
on
074

100
101
121

Table 3-3. Control Port Output Sentences

Receiver Status
Position and altitude

DOPs

Operating Mode

Satellite Health Status

Speed and Heading

MX-SOR Beacon Status

RTCM Input Port Statistics

Self-Test Results

Position, Height and Velocity

Nav Constellation

Position, Height, COG and SOG
RTCM Type 16 Message

Software Configuration

Almanac Collection Status

RATCM Type 3 Message

MX-50R Configuration

Software Configuration

Self Survey Results

GGA/GLL Configuration

Magnavox Maintenance Message
Broadcast Beacon Almanac

User Entered Beacon Almanac
Differential Output Control

Oscillator Offset

Differential Configuration

MX-50M Configuration

MX-50M Failure

Serial Port Configuration

Serial Port Assignment
Instrumentation/Raw Data Port Output
Records

GPS Channel Status

Control Sentence Accept/Reject
Predicted Position, Height, Velocity
Predicted Position, Ht, COG & SOG
CDU Position and Altitude

Almanac and Ephemeris Health
Time Recovery Configuration
Instrumentation/Raw Data Port Output
Records

Tepid Hold-off

GPS Date

RTCM Type 1 Differential Corrections
RTCM Type 2 Differential Corrections
Time Recovery Results

MHKX XXX XK IHKAHK XM XK I NI IXXNXNXKXNXXX

x X HKAXKXXHXXX XX XXX

MX MX 9112 MX 9112 ‘
9012R Nav Ref Stn

MAIAIMXAX XA AHKAHAXKXKI XXX X XXX XXX X XXX XXXX

XX XX X X

M I I I X I A I XK I AN XXX IXNNXXNXXX

XX XM XHXX XX XXX
HKAUAKXXK HRXXAHXRXAXKX XXX XK XXX X XXX XXXX




CONTROL PORT INPUT SENTENCES

Sentence Type - $SPMVXG,000

Description: Receiver Initialization - Part A

This message initializes time, position, and antenna height. For Reference Stations, the position
contained in this message must be the surveyed coordinates of the Reference Station antenna. For
navigators which are not currently navigating, this position is used as the system position. The altitude
used here is the value which will be used for all 2D navigation except when Altitude Hold Selection is
set to COAST (refer to input sentence $PMVXG,001 for additional information).

—— . ——— ————————————— .~ —— — e ——

l - | —_ Equlpment MX 9212, MX 9012R, MX 9112

TR ] Descrpton ] Une | Fomat | Rege

[

1-12
Default = None

- 99
Default = None

HH: 0 - 23

MM:0-59
SS: 0-59

Default = None

Degow

GMT Time

- T

Default 00 00.00

N, S
Default =

Deg: 0- 179
Min: 0 - 59.99
Default = 00 00.00

E,W

North/South Indicator -

WGS-84 Longitude
Default = E

East/West Indicator -
Altitude (WGS-84 ellipsoid or MSL as +99999.0
l specified in field #13) Default = 0.0
- 0 = WGS-84 Ellipsoid

Altitude Reference Selection
‘ 1 = MSL (Geoid)
Default 0 |

Example;

O

$PMVXG,000,10,03,1993,100000,,,,,,*49
$PMVXG,000,,,,3350.50004,N,11820.20000,W,46.01,1*71
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CONTROL PORT INPUT SENTENCES

Sentence Type - SPMVXG,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
Fields marked with an X’ must be set to NULL for the MX 9012R and for the MX
9112 when configured as a Reference Station.

B ,—— = —_— B —— B —— E— - ———

- - D e ——

1 = Auto (use operator entered value) |
2 = 2D Only |
3 = Coast (use last altitude computed) |
Default = 3 I
|
|
|
|
|

—— .

Altitude Hold Selection -
Auto and Coast modes
transition to 2D when
tracking < than 4 sats.

 Field | Descripton | Units | Format |  Range J

| 2 JReseveda | 0 0000000000000

Vertical Acceleration m/sec’

Constant
VDOP Limit

EREIL

Default = 10

0-90
Default Navigator = 5°
Default Reference Sta. = 0°

7 Elevation Limit (sat is not
used if elevation angle

|
|
|
exceeds limit) |
J
|
|
|
|

Time Output Selection U=UTC
L = Local
Default = U

Local Time Offset From HHMM HH: +0-23

GMT MM: 0-59 ,
Default = 0 ‘

Example:
$PMVXG,001,1,,1.00,0.10,7.5,7,,*61

$PMVXG,00],3,,0.10,0.01,10,10,5,L,-0800*0A



CONTROL PORT INPUT SENTENCES

Sentence Type - $SPMVXG,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).

B —————— ——————————————————— . " . — . —— el — — e _ v

Equipment: MX 9212, MX 9012R, MX 9112

S ——

99 = Set All 32 Sats to Status
Defined Below

PHN of Satellite
Default = None
Health Control Code N = Natural Health i
+ = Force Healthy |
- = Force Unhealthy

Example:

$PMVXG,002,08,+*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

Description: 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 cach sentence that the receiver is to output.

S Equipment: MX 9212, MX \
-mm

B CEE——) -—..

e e —— el ———— ——— e ———

Gontrol Port Output Block _m Default = None

| Clear Current Output List 0 = No
1= Yes
‘ Default = None
' Add/Delete Sentence From List 1 = Append Sentence to Output
List

2 = Delete Sentence From
Output List

Defauit = None

___

}

I

!

I i I Gl - S
9 !

!

Speed/Position Precision for GGA

and GLL sentences (# of places to

the right of the decimal point)

NMEA Version for GGA & GLL 1t = Version 1

Output 2 = Version 2
‘ Default = 1

5 JResenes | | |

Example:

$PMVXG,007,533,,1,,10,,,*4A
$PMVXG,007,015,,1,,10,,*4B
$PMVXG,007,015,,2,,,,,*49
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CONTROL PORT INPUT SENTENCES

- $PMVXG,018

Sentence Type

Description: Restart Control

This message causes the receiver to terminate operation and restart in either the warm, cold, tepid or
oscillator + cold states, as specified.

WARM: The receiver will restart using the current values entered by the operator (same as power fail).

COLD: The receiver will clear memory of all changes and revert to the factory defaults in ROM. All
navigation information will be lost and the receiver will restart in Search the Sky mode.

TEPID: An intermediate startup between a warm start and a cold start. It is reverted to when there
is an almanac, but the time and position are unknown.

OSCILLATOR + COLD: The receiver will perform all cold start functions and additionally, will erase
the oscillator parameters located in the EEROM.

IMPORTANT
The receiver contains battery backed up memory. Values that are changed will
stay changod until a coid start message is sent.

Hestart Selection C = Cold
W = Warm
T = Tepid
O = Oscillator + Cold

Del‘ault None

L ———————————— e —————— D e S —

Example:
$PMVXG,018,C
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CONTROL PORT INPUT SENTENCES

Sentence Type - SPMVXG,019
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.

B S S — [R— JE— —— —— ———— | ——— — ———ee e——— e ——

IMPORTANT

This mouago shouid not be used without Magnavox direction.

e —— — B ———— p— — —— . —————— m—_—_—‘—_—_“J

N ——i —— e —— e T R— PR —— —— — . PR E— U ——— A — R — — p— _—al

Equipment: MX 9212, MX 9012R ]

e | Dewerton | s | Fomat Range

——— e —— . e e — A ——e A . s—————. " e————— . sl v e — e ——— o — . —— e— o ee—

i Constant term of the cubic equation
\ given in reference oscillator Hz. For
' example, if the curve has a 12 Hz
bias from nominal, enter 10230012.0
as the constant term (nominal =
10230000.0) Default = 10230000

l
|
|
|
|
e | T i
model Default = 1.31923 |
T mmmee e T ~
frequency model Default = -0.073775 ‘
3rd order term of the cubic
R =l Nl
I R

5 Resenea

B —— B — e T ———— T T

{— —— —————— e — e — e e — e — e e ——————

B — . ——————— . e B e e B . e B e el

Example:



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 1 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 $PMVXG,020 for a description of the results returned.

Equipment: MX 9212, MX 9012R, MX 9112
Test Type Description Test Parameter #1 Test Parameter #2
(field #1) (field #2) (field #3) ‘

| st | wa ] A

Example;

$PMVXG,020,1
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CONTROL PORT INPUT SENTENCES

Sentence Type - $PMVXG,023

Description: Time Recovery Configuration & Predicted Position Output Control

This message allows the user to configure the Time Recovery feature of the receiver.

Time Recovery Mode
Dynamic = solve for position,
aftitude and time while moving;
Static = solve for pasition, altitude
and time while stationary;
Known Position = solve for time
only;
No Time Recovery = disable clock
synchronization, navigation is
dynamic;

e —————

Equipment: MX 9212, MX 9012R, MX 9112 |

K = Known Position
N = No Time Recovery

Defauit = D

2 Time Synchronization Char U=UTC, G = GPS
Defautt = G
3 Time Mark Mode Char A = Always, V = Valid Pulses Only
Default = V
4 Maximum Time Error - the Nsec Int 50 - 1000
maximum error for which a time Default Navigator = 100
mark will be considered valid. Default Reference Sta.= 1000
5 User Time Bias - external bias. Nsec int +99999
Default = 0
6 Time Recovery Message Control int Bits 1 & 0: Output 830

(830) & Predicted Position Output
Control (121 & 123)

** Note: 121 and 123 are exclusive
and cannot be on at the same time,

00 = No Output, 01 = Control Port

10 = Equipment, 11 = Raw Data
Bits 3 & 2: Output 121

00 = No Output, 01 = Control Port

10 = Equipment, 11 = Raw Data
Bits 5 & 4: Output 123

00 = No Output, 01 = Control Port

10 = Equipment, 11 = Raw Data

Default = 0

Position Known PRN

Example;

IE—

$PMVXG,023,K,U,A,50,500,5,0*0F
$PMVXG,023,K,G,V,100,0,0,*0E

1 - 32, 0 = Track All Sats
Default = 0
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CONTROL PORT INPUT SENTENCES

- SPMVXG,024

Sentence Type

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 $PMVXG,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 Hesults 8, 308, 310
Measurements 1, 3, 311, 321, 331, 351
Almanac & Ephemeris 100 - 180, 200 - 203
Constellation 401, 411 - 422
Time Recovery 969
Full Debug various
Partial Debug Various

I Equipment: MX 9212, MX 9012R, MX 9112

mm
J Nav Results - = Disable Output
+ = Enable Qutput
Default =
Measurements - = Disable Output
+ = Enable Output
Default = +
Almanac & Ephemeris Char - = Disable Output
+ = Enable Output
Default = +
Constellation Information Char - = Disable Output
+ = Enable Output
Defauit = -
Time Recovery Char - = Disabie Output
+ = Enable Output
Defauit = -
Full Debug Diagnostics - = Disable Output
+ = Enable Output
Default = -
| o -- e O

NOTE:
* This sentence (and input sentence $PMVXG,027) have been replaced by input sentence $PMVXG,074.

Example:
SPMVXG,024,+.+,+,+,+,+,4+ %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 specified sentence to the Equipmcnt/NMEA port and
defines the output rate. The user sends this message for each sentence that the receiver is to output.
Either standard NMEA or Magnavox Proprictary messages may be output to the Equipment/NMEA
Port.

- ———— e ———————————— e _—_———
]

Equipment: MX 9212, MX 9012R, MX 9112

F

l
_Descripion | Units |
Equnpment Port Output Block Char
Default = None
Clear Current List 0= No l
1 = Yes |
Default = None |
Add/Delete Sentence From List 1 = Append Sentence to
Output List ‘
2 = Delete Sentence |
From Output List |
Default = None ;
Sentence Output Rate 1 - 9999 ‘
Default = None ‘
Position Precision (number of 2-4 |
decimal units in position output) |
NMEA Version for GGA & GLL 1 = Use NMEA Version 1
| Output 2 Use NMEA Verslon 2

$PMVXG,026,021,0,1,1,2,2

3-13



CONTROL PORT INPUT SENTENCES

Sentence Type - SPMVXG,027

Description: Instrumentation/Raw Data Port Output Control.*

This sentence is used in conjunction with input sentence $PMVXG,024. The Instrumentation/Raw Data
Port defines in which format measurement data is output and whether to output almanac and ephemeris
data once (now).

——— —— EEE——————— G ————. - e——— —— c— i e e S—— S— —— —— -

\
|

0 = ASCII
1 = Compressed Only

Raw Measurement Record Compression
Control

2 = Both
Default = 1

Almanac/Ephemeris Request 0 = Output Aimanac Data
Now
1 = Output Ephemeris
Data Now
2 = Output Alimanac and

Ephemeris Data Now

* This sentence (and input sentence $PMVXG,024) have been replaced by input sentence $PMVXG,074.

Example:
$PMVXG,027,,,,1,*S0
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CONTROL PORT INPUT SENTENCES

Sentence Type - SPMVXG,029
Description: Constellation Selection Control

This sentence sets the criteria by which the receiver will select the satellites to track.

e — . —— ———— o ———————e S W, +ogeeeeeeeeee A R . e, " e R o e . e, S——r A ————— e e e M— —— . —— — —— ———— e e, g e R—

Equipment: F MX 9212, MX 9012R, MX 9112 ' ]

1 = Best DOP Using at least 4

Sats Above 30° Elevation

2 = Highest Elevation 12 Sats

3 = Same Sat On All Channels
(test mode)

Default = 2

0 = Use Highest Sat In Mode 3,
Above
1 - 32 = Sat to Use in Mode 3,

Above

Default = 0

Note:

* If 12 or fewer satellites are visible, modes (-2 are identical.

Example:
$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
1 Hold Off Period - (the amount of Min Int 0-999
time the receiver will wait before
commencing with tepid start) Defauit = 30

Example:

$PMVXG,032,15%61
$PMVXG,032,31%67

3-16



CONTROL PORT INPUT SENTENCES

Sentence Type - $PMVXG,034
Description: Beacon Receiver Configuration Control

This sentence configures the MX-50R Beacon Receiver to accept and decode the differential information
sent from a Beacon Transmitter. The configuration of the receiver must match that of the transmitter.

IMPORTANT 1|
| The MX 8112 must be configured as a Navigator to accept this mosago.

‘ Equipment: MX 9212, MX 9112
| Field |  Description [ Unts | Format |  Range

1 MX-50R Enable 0 = Disabled
1 = Enabled
Default = 0
Beacon Logging - when enabled, Int 0 = Disabled
a type 799 record is output to the 1 = Enabled
Iinstrumentation/Raw Data Port
every minute.* Default = 0
3 Reserved 0
4 Manual Tune Frequency** KHz Float 2835 - 325.0
Default = 0.0
5 Manual Bit Rate** Bits/Sec Int 0=25
1=50
2= 100
3 =200
Default = 0
6 Manual EDAC Enable** Int 0 = Disabled
1 = Enabled
Default = 0
7 Reserved
8 Reserved
Reserved
=—===
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-50R 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,,,325.0,1,1,,,*49
$PMVXG,034,,1,,,,,,*52
$PMVXG,034,0,1,,,,,*62
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CONTROL PORT INPUT SENTENCES
Sentence Type - $SPMVXG,035

Description: Reference Station/Navigator Selection

This sentence configures the operating mode of the MX 9112.

MX 9112
Field Description Units Format
1 MX 9112 Operating Mode Int
2 Reserved
3 Reserved

4 Reserved

Example:
$PMVXG,035,0,,,*7E

3-18

Range
0 = Navigator
1 = Reference Station

Default = 0



CONTROL PORT INPUT SENTENCES

Sentence Type - $SPMVXG,036

Description: Self Survey Control

This sentence enables the Self Survey mode of the receiver, and specifies whether the Self Survey results
are to be used as the known position.

I e e— —————A . s A . . we— B ———— B ——————— S S S e R —

IMPORTANT ,
The MX 9112 must be conﬁgurod asa Navigator to accopt this message. |

e ——— B e B . e e B— ———— e —— B ——

— —— p—— — sy S gu— S —

D e I ————— — ———————————— " D —————————— B ————— D e e ——— B ————— D ———— — e— — e— D ————— D e ——— B —— w*%_-———-*—"_—h———_—_%ﬁ

[ Equipment: MX 9112
|
‘m

mm*

———— " ol —— " . S ——————

Self Survey Enable 0 = Disabled |
| 1 = Enabled |
Default = 0 ]

Self Survey Results Enable 0 = Don't use Results
1 = Use results as Known
Position

$PMVXG,036,1,,*50
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CONTROL PORT INPUT SENTENCES

Sentence Type - $SPMVXG,041

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 field for usage.)

Note: The Auto Beacon Selection function is not currently implemented.

Equipment: MX 9212, MX 9012R, MX 9112
l Format

l Number of Almanacs 1-10
0 = Clear Aimanac data
Default = None
Cha

Beacon #1 - 10 hex-ASCI|
almanac. Each entry is 18 bytes
of hex-ASCIl data representing the
9 bytes of binary data defined in

RTCM-104 version 2, type 7 record
without header or parity.

Where 1..a are the 18 hex-ASCI|
data for beacons 1 - 10,
Default = None

Example:
$PMVXG,041,,301CABDI9FA151819D0*34

3-20



CONTROL PORT INPUT SENTENCES

Sentence Type - $SPMVXG,050
Description: Differential Output Control

This message controls the operation of the reference station’s RTCM port.

IMPORTANT
The MX 9112 must be configured as a Reference Station to accept this message.

e ]

Differential Output 0 = Disabled

1 = RTCM Data

2 = Record Type 671

Default = 1

RTCM Version 2

3 RTCM Data Bits/Bytes 6
4 Average Data Rate Bits/Sec Int 0 = No Limit, 1 - 9600
Default = 9600
5 Log RTCM 6XX Records on int 0 = No Logging
Instrumentation/Raw Data Port. 1 = Hex Format (Type 601 - 664)
The XX represents the RTCM 2 = Real Format (Type 665)
message type. Refer to Section V 3 = Hex and Real Formats
for additional information. Default = 1
6 Add CR/LF Int 0= No, 1 = Yes
Default = 0

AcceQePoint Pacing Int 0 = Use all RTCM Messages
1 = Use only RTCM Type 1
Messages
Default = 0
Reference Station Identifier Int 0 - 1023; Default = 0
RTCM Type 3 Output Interval Sec Int 0 - 9999; Default = 900
RTCM Type 7 Output interval Sec Int 0 - 9999; Default = 660
Sentence Type 671 Output Interval Sec Int 0 - 9999; Default = 0
Sentence Type 671 Output Port Char 0 = Control Port
Selection 1 = RTCM Port

2 = Equipment Port
Default = 1
Proprietary Smoothing Output Sec int 0-99
Interval - (refer to RTCM
messages, Section V for additional
information). Default
* These fields MUST be NULL when connected to an MX 9012R.
Example:

$PMVXG,050,2,2,6,09600,1,0,0,0000,0900,0660,001,0,000*61

321



CONTROL PORT INPUT SENTENCES

Sentence Type - $PMVXG,051
Description: 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 $,*.

B e e —— ——————— . c— B e —

IMPORTANT
Tho MX 91 12 must be conﬂgund as a Hoforonco Station to accopt this message |

Equipment: MX 9012R, MX 9112

l——_—-— e ———— ——————————— A ———— —

. ———————————y al——

Message Text ASCII Text <= 93 Characters
Default None

O ¢ S S A c—

e ——— s e, o —  — B e —————— e

Example:
$PMVXG,051,this is a test*2B
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CONTROL PORT INPUT SENTENCES

Sentence Type - $SPMVXG,053

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 the Reference Station.

e —
|

IMPORTANT
| The MX 9112 must be conﬂgurod as a Navigator to accopt this message.

" Equipment: MX9212,MX9112 }

mmm—

Ditterential Control 0 = Disabled
1 = Enabled
2 = Auto
Default = 0 |

Maximum Data Age 1-999
Default =

Output Control - log RTCM 7XX 0 = None
records on Instrumentation/Raw 1 = Hex Format (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

-— — ————A— — — —— A~ ——————eeeeeeeeeeeeeeeeeee e e i e —— ————

0 = Use Any Reference Station

1 - 1023 = Use Corrections From
Station Identified

Default = 0

Proprietary High Accuracy Control 0 = Disabled
(RTCM Type 59) 1 = Enabled
Defauilt = 0

———

"o [Resewes
0 [Reseves |

$PMVXG,053,0,30,,,,,,,* 7D
$PMVXG,053,,31,1,0,6,00,,,*7B



CONTROL PORT INPUT SENTENCES

Sentence Type - $SPMVXG,060

Description: MX-50M Control
This message configures the MX-50M Beacon Modulator. Output sentence $PMVXG,061 (MX-50M failure

code) is enabled when MX-50M Present is sct to YES. The Beacon Receiver must have the identical
configuration specified here.

IMPORTANT
The MX 9112 must bo conﬁgurod as a Roforonoo Statton to acoopt this  message.

Configuration Message: aaaa: 0813 - 0CB2
bbbb: 0B13 - 0CB2
cc: DO = Disabled

R W " W, " e —— —

CD414141CEaaaaCFbbbbccddeeft

MX-SOM Present 0 = No
1 = Yes
Defauit = 0

ggF4 D1 = Enabled
dd: D2 = Disabled
Where: D3 = Enabled
aaaa = Frequency #1 100 Hz ee. D4 = 24
bbbb = Frequency #2 100 Hz D5 = 50
cc = Channel #1 Control D6 = 100 |
dd = Channel #2 Control D7 = 200
ee = Bit Rate Bits/Sec ff. D9 = Mark
; ff = Default Fill Value DA = Space
. ag = EDAC Control DB = Park

DC = Alternate I/O
gg: FO = Disabled

F1 = Enabled
| | - Default = None J
Example:
SPMVXG,060,0,*7E
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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 defined 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
$PMVXG,060 (MX-50M Present) is set to 0.

— —————e—y

' IMPORTANT
The MX 9112 must be configured as a Reference Station to accept this message. J

—

Equipment: MX 9012R, MX 9112

o | vescioton [ uws [ eomat |  mewe

No Fields Required

Example:
$PMVXG,062*4C



CONTROL PORT INPUT SENTENCES

Sentence Type - $PMVXG,070

Description: Serial Port Configuration

This message sets the transmission rate, number of data bits, and parity convention for each of the
serial interface ports. The selection of low baud rates for either the Control or Instrumentation/Raw
Data ports is not recommended as this could result in data loss. The Magnavox CDU program
supports baud rates of 2400 and above.

[  Equipment: MX 9212, MX 9012R, MX 9112

| Port 1 Bau

| 9600, 19200
Default = 9600

| 2 |PottPay | | Char [N=Noe
|

Port 1 Data Bits

Port 2 Baud Rate Bits/Sec 150, 300, 600, 1200, 2400, 4800,
| 9600, 19200
; Default = 9600
5| Port2 Pariy nar  |N=Nome
¢ [ Potz ua b D
| 7 Port 3 Baud Rate 150, 300, 600, 1200, 2400, 4800,
9600, 19200
Default = 9600
por 3 Dua B DR
Port 4 Baud Rate Bits/Sec 150, 300, 600, 1200, 2400, 4800, |
9600, 19200
Default = 9600

9,

Port 4 Parity
Port 4 Data Bits

e ————l = e

har

I
|
{
l

'_ — - —— e —————— . s

[
i
|
[
|
|

f
I
|
l

Example:
$PMVXG,070,9600,N,8,9600,N.8,9600,N.8.9600,N.8*4F
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CONTROL PORT INPUT SENTENCES

Sentence Type - $SPMVXG,071

Description: Serial Port Selection

This message assigns a function to each of the serial interface ports. If a field is NULL, the port
retains its current assignment.

e — e — e ————.

B ——— R —— ——EE— e—————— e . g —— ———  Y— g . @ e . e — A s————— __—\_ﬂ

Equipment: MX 9212, MX 9012R, MX 9112 1

Range |

[ e ]
1.4 :

| Instrumentation/Raw Data Port
Selection
RTCM Output Port Selection - this Int 2-4 1
port cannot be assigned to the l
l same port as any other function. Default = 3 |
RTCM Input Port Selection - this 2-4 | 1
port cannot be assigned to the ,
same port as any other function. Default = 3 |
Equipment/NMEA Port Selection 2-4 |
Default = 4 :
6 |Reseved 000000 00f 0 fnuu ;
|__ NULL 1
|
8 | Reseved 1 N |
Notes:
* Applicable for Reference Stations

** Applicable for Navigators

Example:
$PMVXG,071,1,2,3,34,,,*79
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CONTROL PORT INPUT SENTENCES

Sentence Type - $PMVXG,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.

M

i

Nav Results
Types: 8, 9, 308, 310

1 = Type 8 Records
2 = Type 9 Records
Default = 2

0 = Disable Output

Measurements
Types: 1, 3, 311, 321, 331, 351 1 = ASCII (Type 1)

2 = Compressed (Type 3)

3 = Both (Type 1 and Type 3)

Default = 2

0 = Disable Output '
1 = Enable Output |
Default = 1 |

0 = Disable Output \
1 = Enable Output i
Defauit = 0

Almanac & Ephemeris
Types: 100 - 150, 200 - 203

Time Recovery

Full Debug Diagnostics
Types:. Various

0 = Disable Output
1 = Enable Output

0 = Disable Output
1 = Enable Output

Partial Debug Bitmap - bits 0 - 3 are
set to 1 to turn on partial debug
messages 4 - 1, respectively.

Bits

0 = Enable Beacon Debug
1 = Enable Debug #3

2 = Enable Debug #2

3 = Enable Debug #1

Default = 0000

0 = Output Ephemeris Now
1 = Output Almanac Now
2 = QOutput Both Now
Default = None

Example:

$PMVXG,074,1,3,0,1,0,0,0,,,,* 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 specific block label. To
output messages at a periodic rate, refer to input sentence $PMVXG,007.

e e

i Equlpmom MX 9212, MX 9012R, MX 9112

mmm—_

Block Label (YYY)

If YYY = all numbers, then a
Magnavox proprietary sentence is
requested, otherwise a standard
NMEA sentence is assumed.

Example:

$CDGPQ,004*59
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - SPMVXG,000

Description: Receiver Status

This sentence gives the current status of the 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.

mage e

F IMPORTANT

The various operating modes of the receiver are a function of the equipment type. |

| ‘COR’ is for reference stations only (MX 9012R and MX 9112 configured as a |
reference station) and ‘NAV is only for navigators (MX 8212 and MX 9112 configured
as a navigator).

— . —————————— —

Equipment: MX 9212, MX 9012R, MX 9112

ALT = Initialization Rgst'd
COR = Providing Corrections **
JAC = Initial Acquisition

IDL = Idle, No Satellites

NAV = Navigating ***

STS = Search-the-sky

TRK = Tracking

# of Satellites That Should Be
. Visible

5 [sotsmmmteoes | | W

| 4+ | Time Since Last Navigation (i . 0- f
) not currently navigating) 0 -

1 I

ey ————————————————————— - — PR, —

* 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 ‘navigate’.

Example:

$PMVXG,000,NAYV,8,5,0000,0*00
$PMVXG,000,NAV,7,6,0000,1*0D
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - $SPMVXG,001
Description: Position and Altitude

This sentence gives the time, position and altitude of the receiver.

————l, —— P —— ——— - —  ——  — - — A — ———— — —— ———— - ——— e —— —— ——, e ——— . - — —— —

" Equipment: MX 9212, MX 9012R, MX 9112

)
r

Description

|
|
|
|
!
|
|
l

———

Time of Position Update

!
1

i
;
H

Deg: 0 - 89
Min: O - 53.99999

WGS-84 Latitude Min

O
g

|
North/South Indicator
WGS-84 Longitude Deg, Min Float Deg: 0- 179

1

g
1.

1
EH
i

|

!

i

1

|

|

}

{

|

Min: O - 59.99999

O
g

East/West Indicator

Altitude (WGS-84 ellipsoid or MSL
as shown in field #9)

Position Source

0 = Not Navigating

2 = 2D Nav

3 = 3D Nav

4 = 2D Differential Nav

S = 3D Differential Nav

€ = Static

8 = Position Known - Reference
Station

9 = Position Known - Navigator

0= UTC
1 = Local

0 = WGS-84 Ellipsoid -
1 = MSL (Geoid) _J

Time Output Mode

Altitude Reference

D e —— — . — — — —— B T e — B S N ———— — 1 ei— — — — e — — e o —

ii-lllﬂll

|
!
w

i
|

!
1
1

Example:
$PMVXG,001,142923,3350.52297,N,11820.22028, W,000079.61,3,1,1*59
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - $SPMVXG,003
Description: DOPs

The DOPs in this sentence correspond to the optimum constellation sclected by the receiver. These
DOPs may not correspond to the actual satellites being used for navigation. Output sentence
$PMVXG,022 contains the DOPs for the satellites actually used for navigation.

r . ————————— —— —————————: B ———————— ———————— - . . " —————————————— A — — — ey * S - ————

" Equipment: MX 9212, MX 9012R, MX 9112

‘mmm_

R —— ————— e ————

g . e B e ———. e B e g—————

[+ [ewoop@om [ | e [
e Thewoorpoon T hes [
VewaiooPwoom | | P |

[~ 4 Formu 6 v [P |

R e LN SRS — B o o ———————————— L ——————— T —  EEE——_————————  —————————————— P c————— R e - —— e ee—— p C————— Y

Example:
$PMVXG,003,000.6,001.2,001.2,001.3*4F
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Sentence Type - $PMVXG,004

Description: Operating Mode

This sentence defines the operating mode and criteria for acceptable navigation for the receiver.

f IMPORTANT |
li The fields identified with an ‘¥’ are output as NULL for reference stations. |

— re— — T —— o S oo —— o e S al— —— At o . e Ve AL e . e B e e e O e AL . e . s

 —— p— . ————— — ——— T A ——— — — w— —— B e —

——— [ VR A — PE—— —————
— ——— — — —— — i — — —e = —— s —r— — — — — R i i — —— —— e eon— A e — A, e e . —— — e ———— B et — — —~— — D —— — [ — PR—— — —— 4 p— . — — - — D —— _ — g— — P ——

Equipment: MX 9212, MX 9012R, MX 9112

to 2D Nav when fewer than 4

good sateliites are available.

1 = 2D - always navigate in 2D
mode

2 = 3D - Always navigate in

N mrdncce gt w

good satellites are available
3 = Coast - when fewer than 4

Horizontal Acceleration Constant m/sec’
Vertical Acceleration Constant
Tracking Elevation Limit
HDOP Limit

VDOP Limit

Time Output Mode

m/sec’

*7

U= UTC
L = Local Time

l
!
1
'
i
|
[
:
I

i
!
|
|
!
|
|
|
|
|
|
|

Notes:
%k

o el o] -
i
i

Local Time Offset

These fields are output as NULL for reference stations.

Example:
$PMVXG,004,0,0,1,0.10,0.01,05,0010,0010,U,00000*1D

$PMVXG,004,0,1,0,0.11,0.02,06,0011,0011,L,-0480*14

suspended when fewer than 4

satellites are available, use the

last computed value for aftitude
during 2D nav
Altitude Reference 0 = Ellipsoid
1 = Geold (MSL)
Differential Navigation Control 0 = Disabled
1 = Enabled
2 = Auto

CONTROL PORT OUTPUT SENTENCES

g p— — P —— ————— e — — o —
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - $SPMVXG,006

Description: Satellite Health Status

This sentence gives the health status of the satellites.

Equipment: MX 9212, MX 9012R, MX 9112

Field Description Units Format

#

1 Health Status of PRN #1 Char

2 Health Status of PRN #2 Char
Char
Char

32 Health Status of PRN #32 Char

Example:

$PMVXG,006,H,H,H,U,U,U,UU,UUHHHHHHHHHHHUHHHHHHHUU,U*S3

3-34

Range

H = Healthy (natural)
U = Unhealthy (natural)
+ = Healthy (forced)
- = Unhealthy (forced)

H = Healthy (natural)
U = Unhealthy (natural)
+ = Healthy (forced)
- = Unhealthy (forced)

H = Healthy (natural)
U = Unhealthy (natural)
+ = Healthy (forced)
- = Unhealthy (forced)

H = Healthy (natural)
U = Unhealthy (natural)
+ = Healthy (forced)
- = Unhealthy (forced)

v+
| T



CONTROL PORT OUTPUT SENTENCES

Sentence Type - SPMVXG,011

Description: Speed and Heading

This sentence gives the speed over ground and course over ground.

. - - - ——— -
— e — = —— —~— — — —— .+ c—— — p— — — — Y A—  ——— ——————— e—p—— ——— ——— —_— —— ——— ci— — —— —1
I

Equipment: MX 9212, MX 9012R, MX 9112

Rl I N

{ [re—— e mm——— S T ————eee S e S e e — — — ——

|
|
|
|

B e e e e e el R e N e R e —. . —— . e —— e — e A B e W e l— WAL irmm—

~ |comeowmmd | e

r

|z [SpedOverGrownd | W [ Fow | |
5 Reseves T T Tww ]
e JReewes T T Tww ]
5 TReews T T T ;
[ Resewes T T Twa ]
|7 JReenes T T T ,
& Jhwews | T Tww
o hesews T 1 wu |
(0 JResewes 1 T Tw
Notes:

*These fields will be 0 when output from a Reference Station.

Example:
$PMVXG,011,204.9,000.3.,..,,,,744
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CONTROL PORT OUTPUT SENTENCES
Sentence Type - $PMVXG(,039
Description: Magnavox Maintenance Message

This message is for Magnavox use only.

Example:

$PMVXG,039,5,1,1,0,0000,1,1,0,,*77
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - SPMVXG,037

Description: GGA/GLL Configuration

This sentence reports the configuration of the NMEA GGA and GLL messages.

Equipment:
Description Units Format Range
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

Example:

$PMVXG,037,4,2,,*4A
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - $SPMVXG,014
Description: MX-50R Beacon Status

This sentence reports the status of the MX-50R Beacon Receiver.

IMPORTANT
The MX 9112 must be configured as a Navigator to output this message.

Equipment: MX 8212, MX 9112

i
R | Description | Unis | Format | . Rage

—

1| Signal Strength dB uV/m 0 = MX-50R Not Configured |
1 = MX-50R Not Tracking
2-63 = Signal Strength

———————— ——— A ————

Signal/Noise
Tuned Frequency
Bit Rate

EDAC Enable 0 = Disabled
1 = Enabled
Software Version 1-63

EDAC Code Words Received
EDAC Code Words Corrected
Reserved
Reserved

7

0 = MX-50R Not Connected 1
|

r

Example:
$PMVXG,014,047,28,294.0,3,0,08,000000,000000,,*SE
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - $PMVXG,015
Description: RTCM Input Port Statistics

This sentence reports the accumulated statistics on the data received from the RTCM input port.

— ———
IMPORTANT

The MX 9112 must be configured as a Navlgator to output this message.

Equipment: MX 9212 MX 9112

Total # of RTCM ﬂ‘
Messages Received |
2 # of Parity Failures Int [
3 RTCM Version Number Int 2 '
n 4 Reserved NULL 1
5 Reserved NULL
Example:

$PMVXG,015,0155955,0000,2,,*6A
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - SPMVXG,022

Description: Nav Constellation

This sentence reports the DOP values actually used in the measurement processing corresponding to the
satellites listed. The satellites are listed in receiver channel order.

P———-

UTC Measurement Time Seconds into 0 - 604800.00
the week

East DOP (EDOP)
North DOP (NDOP)
ertical DOP (VDOP)
RN on Channel #1
RN on Channel #2
RN on Channel #3

RN on Channel #4
PRN on Channel #5

PRN on Channel #6
RN on Channel #7
PRN on Channel #8
PRN on Channel #9
PRN on Channel #10
PRN on Channel #11
PRN on Channel #12

<

1 - 32, 00 = Not Tracking
1 - 32; 00 = Not Tracking
1 -32; 00 = Not Tracking
1 - 32; 00 = Not Tracking .
1 - 32; 00 = Not Tracking |

1-32; 00 = Not Tracking |
1 - 32; 00 = Not Tracking ?
1 - 32; 00 = Not Tracking :
1 - 32; 00 = Not Tracking
1 - 32; 00 = Not Tracking
1 - 32; 00 = Not Tracking

1 - 32; 00 = Not Tracking

U

7

-~ . —————— A eeeeeeseeee——— — - -

v

nt

il

Example:

!»

$PMVXG,022,321087.00,01.0,01.0,02.1,00,25,00,18,00,29,00,15,14,00,00,00* 70
$PMVXG,022,340136.00,00.8,01.5,01.4,00,00,02,27,00,00,19,11,15,26,00,00* 7D
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - $SPMVXG,021

Description: Position, Height, Velocity

This sentence gives the receiver position, height, navigation mode, and velocity north/east. This sentence
is intended for post-analysis applications.

e e ———— — (] —————eeg e e . e . e e e o e . e B e —— e —— ——— ——————  ——— . —— " —— ——— — - — . AR—— — e ——

Equipment: MX 9212, MX 9012R, MX 9112

H—_—__———_'-_—.-__-h_—_———*]

(R W — . -——

- —— -~ -

UTC Measurement Time

R
l

WGS-84 Latitude Deg: 0 - 89

Min: 9 - 59.9999

o
@
I!

North/South Indicator

WGS-84 Longitude Deg, Min Float Deg: 0- 179

Min: O - 59.9999

East/West indicator
Altitude (MSL)
Geoidal Height
elocity East
elocity North
Navigation Mode

Meters

7 loa

M/Sec
M/Sec

<

- > -

|

|

|

|

|

|

|

|

|
Navigatin |
1 = Position From Remote Device |
2 = 2D i
3= 3D |
4 = 2D Differential |
5 = 3D Differential |
6 = Static |
8 = Position Known - Reference |
Station |

9 = Position Known - Navigator )}
%

|

|

i

|

i

l

Not Navigating
51 = Too Few Satellites

52 = DOPs Too Large

83 = Position STD Too Large

54 = Velocity STD Too Large

55 = Too Many lterations for
Velocity

56 = Too Many Iterations for
Position

57 = 3 Sat Startup Failed

58 = Commanded Abort

B T ———— —— e S——— o — - - - y—

101D O Q
RlEIR(8(E B

i
!

Example:
$PMVXG,021,340217.00,3350.5163,N,11820.2232,W,00083.5,-032.3,-000.1,-000.1,03*62
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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 identifies 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.

Equipment: MX 9212, MX 9012R, MX 9112 |

|
“Fiekd 1 | Description | Fiekd 2 | Fielad | Field 4 | Fieids | Fiei 8 | Fiekd 7 | Fieil s |

-l — ————— Al = - —— . — ___———H

ey c— ———— . ——

Example:

$PMVXG,020,1,0,0,,.,,*7B
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - $SPMVXG,023

Description: 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.

‘,.__-_——_—__.._--_._&. —" P T e e ——————— - —— e — ——————  ———— — ———— e — — S —— . ——. s . B — B —— B — R e e et e e ——— —— ——— e —— . —— - — j

] Equipment: MX 8212, MX 9012R, MX 9112

—— e — e —— e, ——eeeee e ——  — e ——r — B = S —— e —— B e e — e e e ————

1| Current Time (either UTC or Local) | HHMMSS | INT | HH =0-23, MM = 0-59,SS = 0- 59
WGS-84 Lathude . Deg=0-89, Min= 05099090 |

?

NorthvSouth Indicator Nors ]

WGS-84 Longitude Deg = 0- 179, Min = 0 - 59.99999
East/West Indicator Eow

Altitude Reference)

COG (Course Over Ground)
SOG (Speed Over Ground) 999.9
Navigating

|

|

!

|

!

|

|

|

|

Navigation Mode |

1 = Position From Remote Device |

2 =2D,3=23D, 4 = 2D DGPS |

5 = 3D DGPS, 8 = Pos Kwn Ref Stn |
9 = Pos Kwn Nav, 10 = 2D P-DGPS

11 = 3D P-DGPS ' }

~

o <

&

Not Navigating

51 = Too Few Satellites

52 = DOPs Too Large

53 = Position STD Too Large

54 = Velocity STD Too Large

55 = Too Many Iiterations for Velocity

56 = Too Many iterations for Position

57 = 3 Sat Startup Failed '
58 = Commanded Abort |

HH=0-23, MM =0-59, SS=0-59
See Field #9
0 = No Nav, 1 = Nav

0 = WGS-84 Elfipsoid
1 = MSL (geoid)

Last Fix Time (UTC or LOCAL) HHMMSS
Last Fix Navigation Mode

|
!

Altitude Reference

B

5
—
|
7
O
1

i

70
=

i

D W — ——— Y —— N ———

Example;

$PMVXG,023,171125,3350.51805,N,11820.22154,W,00006.0,296.4,000.0,05,171124,05,1,0*6B
$PMVXG,023,142851,3350.52377,N,11820.22131,W,00074.0,083.9,000.3,03,142850,03,1,1*69
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - $PMVXG,027
Description: RTCM Type 16 Message
This sentence contains one RTCM Type 16 Message (Operator Input). The navigator retains the last
3 Type 16 messages it received from the Reference Station and saves them in a circular buffer. The user

should request this message three times to retrieve all of the information. The most current message
can be determined by the time and GPS week fields.

‘ IMPORTANT
Tho MX 9112 must be conﬁgurod as a Navugator to output thls message.

— ——— —— S ——— R s s

— e @ W————————— el W sl ———— -— ———————— e, . s B ——————— e e . o ———— — B e ———————— e —h—ﬁ—_——-ﬁ

l Equipment: MX 9212, MX 9112

T T T TN

- ——— —————1. . w—— B —————— T B e ————— e ——————— e B e e, s, w—— .

]——m

Message Time Seconds Into 0- 604800
the Week

GPS Week of Message Week Since
Jan 1980

Characters

___J

Message Length

Kkl

lessage

Example:
$PMVXG,027,A,000000,0000,00,*20
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - $SPMVXG,030
Description: Software Configuration

This sentence contains the navigation processor and baseband firmware version numbers.

r Equipment: MX 9212, MX 9012R, MX 9112 ;

Baseband Firmware Version Number

Example:
$PMVXG,030,T_09,3.5*61

343



CONTROL PORT OUTPUT SENTENCES

Sentence Type - $SPMVXG,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 —

— — —— a— . “ S S = —

. Equipment: MX 9212, MX 8012R, MX 9112
'm

____ Description_ -m_m

Almanac Complete 0 = No
1 = Yes
the entire subframe has been

Subframe § Collection Record -
this is a number that, when |

|
collected. |
Subframe 4 Collection Record - l
this is a number that when |
converted to binary, notes which
pages of subframe 4 have been
collected. When all 25 LSB's = 1,
the entire subframe has been

converted to binary, notes which
$PMVXG,031,1,000000000,000000000,*7B

pages of subframe 5 have been
collected. When all 25 LSB's = 1,
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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.

— S — P —— [P— eEEe— e eee— e ege—— gy e———  ® _—___.--__--._,——————————-—-1
- CE—— U ————— N ———-— ——— e —— e R— a— — ——— e e e e .

Equipment: MX 9212, MX 9012R, MX 9112

Description
Reference Station Latitude

]
E
H

Deg = 0-89
Min = 0 - 59.9999

North/South Indicator

Reference Station Longitude Deg=0-179

Min = 0 - 5§9.999

—T—————— e, e . S ————— — T —— e . *

har
Float

O

|

East/West Indicator
Altitude Above the Ellipsoid

eference Station identifier
Correction Age

+ 99999
0- 1028

B e T — B, — A —— P E— B o  ——  — s C—

0=< 12

1=12< 18
2 =18 < 24
3 =24 <48

4 =48 < 96

5=>96

6 = See Type 16 Message
7 = Not Operational

NULL

Reserved

~

:
l
u
|
!
!

*

&
|
l
i
l
|
&
)
|

Example:
$PMVXG,033,3350.5248,N,11820.2170,W,00002.6,1000,0,* 7A
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - SPMVXG,036

Description: Self Survey Control

This sentence enables the Self Survey mode of the receiver, and specifies whether the Self Survey results
are to be used as the known position.

F IMPORTANT —‘
Tho MX 9112 must be oonﬂgumd as a Navugator to output this message. |

L T — N —

Equipmont ‘MX 8212, MX9012H M)(9112

BRI m—\

[ 2 [Wossiiamde | Doghin | rlm |Dwg-0 o Mn-o e |
| 3 |NomvsSouthindicaor | | Char {Nors |
| 4 |waesed4longiude | Deg, Min | Fioat | Deg=0-179, Min=0-5999999 |
[ & | oot o [ TowTeaw — = ]
I T Wl R
Altitude Reference)
-—-r.:-
nmml
T T N N =~ T
1 = Enabled

R e ———— T — e S,

Example:
$PMVXG,036,185709,3348.54948,N,11820.96826, W ,-0000.86,000002,000003,2*75
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - $SPMVXG,035

Description: Software Configuration

This sentence reports the version numbers for the navigator processor and the baseband firmware. The
model number of the receiver, number of channels, and the receiver function (navigator or reference
station) are also returned.

B ———— B — — | ——————— e m—  e— . —— B — ——— e ——— A e e — e — ———

Equipment: MX 9212, MX 9012R, MX 9112 |

T T T B I N

- e . e ——
L —— e e ———— -

——————. e . s, e e . e . S —— e e e . w—————. . . —————— —-———-————h]

—— . e w— S—— s w— ——————— B —————— ——

7 [Nvrocmsorveson® | o= 1
[ [bwswarmwasvesors | | Few |
5 [rheowerwe | | ow |wwsnswe

I oLt l

Navigator/Reference Station 0 = Navigator ‘}
Function \

1 = Reference Station
|

.l
;
|
|

*

=4

D

3

K

O

&
Z|Z|Z
clC|Cc
FiF'l

pad

$PMVXG,035,T 09,3.5,9112,,0,12,,,*70
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - SPMVXG,034

Description: MX-S0R Configuration

This sentence gives the operational status of the MX-50R and the navigator.

— — -— - - — - - —————————————————— . **

IMPORTANT '
The MX 9112 must be configured as a Navigator to output this message. ]

—— - o= —-— - .~ ——eee— . - — - —————————— .  We— s

Tt WX OZ WA ]

T N e "

e —————

MX-S50R Attached 0 =No

1 = Yes
Beacon Logging - output Type 799 0 = Disabled
records to Instrumentation/Raw 1 = Enabled
Data Port every minute.

0 = Disabled
1 = Use Received Almanac
2 = Use User-entered Almanac

Auto Beacon Selection Mode

Manual Tune Frequency

Manua! Tune Bit Rate

Bits/Sec

0
1
2
3

21888

- O
nn
O
-

——————————————————————eeeeeeeeeeeeee ) A ——————————————eeeeeeeeeeeeeeeeeee — ey, WG 2 e el e A——— el e = .

!

Manual EDAC Enable

7 Reserved

e —————————————————— s e —————— LT e S ————————————————

NULL
U

-
=

<
C
i|

'

Example:
$PMVXG,034,1,0,0,294.0,3,0,,,*70
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CONTROL PORT OUTPUT SENTENCES

Sentence Type - SPMVXG,040

Description: Broadcast Beacon Almanac

This is the Beacon Almanac which was received in an RTCM Type 7 message.

— S —— . — —— —— e —— o — e e ——— —— - —— —— —_—— —-—j
S —— ——  — r——————— - —— | ——  ee— —re— - —— — —— o —— — — —— ——— B —

Equipment: MX 9212, MX 9012R, MX 9112 '

IRRRRRARRRRARRAARD

Broadcast Beacon Almanac
Beacon #1 - 10 hex-ASCIi
almanac. Each entry contains 18
bytes of hex-ASCIl data
representing the 9 bytes of binary
data defined in the RTCM-104
version 2, type 7 record without
header or parity.

Where 1..a are the 18
hex-ASCIl data for beacons 1 - 10. J

T ———— c—————— . . ———— w —————— ——— e - —— —

Example:

$PMV XG,040,0,301 CABD905 D04 203 E80000000000000000000000000000000000000000000000000000C
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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 Range
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,050
Description: Differential Output Control

This sentence gives the configuration of the differential information output from the Reference Station.

IMPORTANT

The MX 9112 must be configured as a Reference Station to output this

e e ]
m—m_|
| 1

Differential Output 0 = Disabled

= RTCM Data
2 = Record Type 671
2 RTCM Version Int 2
3 Data Bits/Byte Int 6
4 Average Data Rate Bits/Sec Int
5 Log RTCM 6XX to int 0 = No Logging
Instrumentation/Raw Data Port 1 = Hex Format
2 = Real Format
3 = Both Hex and Real

6 Add CR/LF Int 0= No
1= Yes

0 = Use all RTCM Messages
1 = Use only RTCM Type 1

7 AccéQePoint Pacing Int

Se