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1. Introduction

1.1 Document scope

This manual describes the NMEA protocol of the MTK GPS system or the Beidou + GPS dual GNSS

system module.

1.2 Terminology abbreviation

Table 1-1: Terminology Abbreviation

Copyright© Shanghai Mobiletek Communication Ltd 7
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2. NMEA Sentence

2.1 NMEA Sentence Format

NMEA communication protocol provided by the communication statements are based on ASCII code,
NMEA-0183 protocol statement data format is as follows:

'$" Is the sentence preamble.

"' Is the parameter separator.

"' Is the check code identifier.

The last two digits are the checksum.
The checksum field consists of a ™ and two hex digits representing an 8 bit exclusive OR of all
characters between, but not including, the '$' and ™'. A checksum is required on some sentences.
<CR> <LF> is the terminator, All sentences must end with a carriage return line feed, which is the
"carriage return" and "line feed" of the ASCII characters.

Table 2-1 Describes NMEA Output Format/ parameters of input message.

Table 2-1: NMEA Output Format/ parameters of input message

A\ NoOTE:

win

1. All fields must be present, but valid data parameters can be null ( "," or
empty).

means

Copyright© Shanghai Mobiletek Communication Ltd 9
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2.2 Standard NMEA Sentences

Table 2-2: Standard NMEA Sentences

A\ NoTE:

Prefix “GP” means GPS.

Prefix “GN” means GNSS (Global Navigation Satellite System).

Prefix “GL” means GLONASS(Globalnavigation Satellite System).

Prefix “BD” means Beidou Global Navigation Satellite System.

In the following sections, the standard NMEA sentences above are described in detail.

pOODN =

221 GGA

Table 2-3: GGA

Copyright© Shanghai Mobiletek Communication Ltd 10
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Table 2-4: Positioning Type Indication
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222 GLL

Table 2-5: GLL

223 GSA

Table 2-6: GSA

Copyright© Shanghai Mobiletek Communication Ltd 12
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A\ NoTE.

1. Satellite Used ID.
2. The default DOP limit is set to 50.

Table 2-7: Mode 1

224 GSV

Table 2-9: GSV

Copyright© Shanghai Mobiletek Communication Ltd 13
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Table 2-10: RMC
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A\ NoTE:

1. In software, this value comes from the combined status of each parameter, including
the minimum number of satellites required, DOP cap, DGPS correction, etc. If these
conditions are not met, the secondary fix will be marked as invalid.

2. The magnetic declination output is not supported. <Ground angle> is the true north

output relative to the WGS-84 coordinate system.

226 VTG

Table 2-11: VTG

Copyright© Shanghai Mobiletek Communication Ltd 15
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A\ NoTE.

1. Does not support the magnetic declination output, <azimuth> is relative to the WGS-84
coordinate system true North output.
2. 1Knot =1.852 km/h.

Table 2-12: ZDA

Copyright© Shanghai Mobiletek Communication Ltd 16
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A\ NoTE:

1. By default, the software does not output the ZDA sentences.
2. Version is not supported, please contact MOBILETEK.

2.3 Standard NMEA Sentence

In addition to the standard NMEA output sentences, the MTK GPS module complements the
proprietary NMEA sentences, which has both input and output messages. Specific support

instructions, see the following table:

Table 2-13: Standard NMEA Sentence

Copyright© Shanghai Mobiletek Communication Ltd 17
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Table 2- 14: Standard NMEA Sentence Relationship
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A\ NoTE.

1. After the module is powered on or cold / warm / hot start, the following sentences will
be outputted automatically:

Copyright© Shanghai Mobiletek Communication Ltd
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$PMTKO011,MTKGPS*08
$PMTK010,001*2E
$PMTKO011,MTKGPS*08
$PMTK010,002*2D
2. Baud rate change setting, no command acknowledgment response;
The PMTKJAM and PMTK_DT_EPO_INFO sentences are documented in separate
documents;
4. After the PMTK810 command is sent, the PMTK813, PMTK814, PMTK815, PMTK812
response will be reported according to the setting.

ol

Table 2-15: 000 PMTK_TEST

PMTK 001 : PMTK _ACK

Acknowledge of PMTK command.

Table 2-16: 001 PMTK_ACK

Copyright© Shanghai Mobiletek Communication Ltd 22
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PMTK 010 : PMTK_SYS_MSG

Output system message.

Table 2-17: 010 PMTK_SYS_MSG

PMTK 011 : PMTK_TXT MSG

Output system message.

Table 2-18: 011 PMTK_TXT_MSG

PMTK 101 : PMTK_CMD HOT_START

Hot Restart: Use all available data in the NV Store.

Table 2-19: 101 PMTK_CMD_HOT_START

Copyright© Shanghai Mobiletek Communication Ltd 23
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PMTK 102 : PMTK_CMD_WARM_START

Warm Restart: Don't use Ephemeris at re-start.

Table 2-20: 102 PMTK_CMD_WARM_START

PMTK 103 : PMTK_CMD_COLD_START

Cold Restart: Don't use Position, Almanacs and Ephemeris data at re-start.

Table 2-21: 103 PMTK_CMD_COLD_START

PMTK 104 : PMTK_CMD_FULL _COLD_START

Full Cold Restart: It’ s essentially a Cold Restart, but additionally clear system/user configurations at
re-start. That is,reset the receiver to the factory status.

Copyright© Shanghai Mobiletek Communication Ltd 24
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Table 2-22: 104 PMTK_CMD_FULL_COLD_START

PMTK 161 : PMTK_CMD_STANDBY_MODE

This command is used to enter standby mode for power saving.

Table 2-23: 161 PMTK_CMD_STANDBY_MODE

Erase aiding data stored in the flash memory.

Table 2-24: 120 PMTK_CMD_CLEAR_FLASH_AID

Copyright© Shanghai Mobiletek Communication Ltd 25
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PMTK 220 : PMTK_SET POS_FIX

Position Fix Interval.

Table 2-25: 220 PMTK_SET_POS_FIX

PMTK 223 : PMTK_SET AL DEE_CFG

This message is used to configure DEE(NOT supported in AXN3.0).

Table 2-26: 223 PMTK_SET_AL_DEE_CFG

PMTK 225 : PMTK_SET_PERIODIC_MODE

Periodic Power Saving Mode Settings: (See following chart)
In RUN stage, the GPS receiver measures and calculates positions.

In SLEEP stage, the GPS receiver may enter two different power saving modes. One is “Periodic

Copyright© Shanghai Mobiletek Communication Ltd 26
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power down duration (SLEEP) is 2047 seconds. If the configured “SLEEP” interval is larger than
2047 seconds, GPS firmware will automatically extend the interval by software method. However,
GPS sytem will be powered on for the interval extension and powered down again after the extension

is done.

Table 2-27: 225 PMTK_SET_PERIODIC_MODE
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A\ NoTE:

1. the Second run time should larger than First run time when non-zero value.
2. AlwaysLocate™ is a registered trademark of MediaTek.

PMTK 251 : PMTK_SET_NMEA BAUDRATE

Set NMEA port baudrate. Using PMTK251 command to setup baud rate setting, the setting will be
back to defatult value in the two conditions.

1. Full cold start command is issued

2. Enter standby mode

Table 2-28: 251 PMTK_SET_NMEA_BAUDRATE
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PMTK 286 : PMTK_SET_AIC_CMD

This message is used to enable or disable AIC function. It is suggested to set cold start command first
and then PMTK command.

Table 2-29: 286 PMTK_SET_AIC_CMD

PMTK 300 : PMTK_API SET FIX CTL

This message is used to control the rate of position fixing activity.

Table 2-30: 300 PMTK_AP]_SET_FIX_CTL

PMTK 301 : PMTK_API_SET_DGPS_MODE

This message is used to configure the source mode of DGPS correction data.

Table 2-31: 301 PMTK_API_SET_DGPS_MODE
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PMTK 313 : PMTK_API_ SET_SBAS_ENABLED

This message is used to enable or disable to search a SBAS satellite.

Table 2-32: 313 PMTK_API_SET_SBAS_ENABLED

PMTK 314 : PMTK_API_SET_NMEA _OUTPUT

This message is used to set NMEA sentence output frequencies. There are totally 19 data fields that
present output frequencies for the 19 supported NMEA sentences individually.

Table 2-33: Supported Frequency Settings NMEA
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Supported Frequency Settings:
0 - Disabled or not supported sentence
1 - Output once every one position fix
2 - Output once every two position fixes
3 - Output once every three position fixes
4 - Output once every four position fixes
5 - Output once every five position fixes

Example:

$PMTK314,1,1,1,1,1,5,0,0,0,0,0,0,0,0,0,0,0,1,0*2 D <CR><LF>

This command set GLL output frequency to be outputting once every 1 position fix, and RMC to be
outputting once every 1 position fix, and so on.

You can also restore the system default setting via issue:

$PMTK314,-1*04<CR><LF>

PMTK 330 : PMTK_API_SET_DATUM

Set default datum.

Table 2-34: 330 PMTK_API_SET_DATUM
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PMTK 331 : PMTK_API_SET_DATUM_ADVANCE

Set user defined datum.

Table 2-35: 331 PMTK_API_SET_DATUM_ADVANCE
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This command set RTC UTC time. To be noted, the command doesn’t update the GPS time which
maintained by GPS receiver. After setting, the RTC UTC time finally may be updated by GPS receiver
with more accurate time after 60 seconds.

Table 2- 36: 335 PMTK_API_SET_RTC_TIME
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PMTK 351 : PMTK_API_SET_SUPPORT_QZSS_NMEA

The receiver support new NMEA format for QZSS. The command allow user enable or disable QZSS
NMEA format.
Default is disable QZSS NMEA format. (use NMEA 0183 V3.01)

Table 2-37: 351 PMTK_AP|_SET_SUPPORT_QZSS_NMEA

PMTK 352 : PMTK_API SET _STOP_QZSS

Since QZSS is regional positioning service. The command allow user enable or disable QZSS
function.
Default is enable QZSS function.

Table 2-38: 352 PMTK_AP|_SET_STOP_QZSS
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PMTK 353 : PMTK_API_SET_GNSS_SEARCH_MODE

This command is used to configure the receive to start searching of which satellite system.
The setting will be kept available when NVRAM data is valid.

Table 2-39: 353 PMTK_API_SET_GNSS_SEARCH_MODE

A\ NoOTE:
N10B,N20B support GPS+BEIDOU.

PMTK 386 : PMTK_API SET_STATIC_NAV_THD

Set the speed threshold for static navigation. If the actual speed is below the threshold, output
position will keep the same and output speed will be zero. If threshold value is set to 0, this function is
disabled.

Table 2-40: 386 PMTK_API_SET_STATIC_NAV _THD
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A\ NoTE.

The minimun is 0.1 m/s, the max is 2.0 m/s.

PMTK 400 : PMTK_API_Q FIX CTL

This command is used to query the rate of position fixing activity.

Table 2-41: 400 PMTK_API_Q_FIX_CTL

PMTK 401 : PMTK_API_Q DGPS _MODE

This command is used to query the setting of DGPS mode.

Table 2-42: 401 PMTK_API_Q_DGPS_MODE

PMTK 413 : PMTK_API_Q SBAS ENABLED

This command is used to query the setting of SBAS.
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Table 2-43: 413 PMTK_API_Q_SBAS_ENABLED

Table 2-44: 414 PMTK_API_Q_NMEA_OUTPUT

Table 2-45: 430 PMTK_API_Q_DATUM
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PMTK 431 : PMTK_API_Q DATUM_ADVANCE

Query user defined datum.

Table 2-46: 431 PMTK_API_Q_DATUM_ADVANCE

PMTK 500 : PMTK _DT_FIX CTL

These parameters show the rate of position fixing activity.

Table 2-47: 500 PMTK_DT_FIX_CTL

PMTK 501 : PMTK _DT_DGPS_MODE

DGPS Data Source Mode.

Table 2-48: 501 PMTK_DT_DGPS_MODE
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PMTK 513 : PMTK DT _SBAS_ENABLED

Enable to search a SBAS satellite or not.

Table 2-49: 513 PMTK_DT_SBAS_ENABLED
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NMEA sentence output frequency setting.

Table 2-50: 513 PMTK_DT_SBAS_ENABLED

Copyright© Shanghai Mobiletek Communication Ltd 38



‘ MobileTek
_—

Current datum used.

Table 2-51: 530 PMTK_DT_DATUM

PMTK 605 : PMTK_Q_RELEASE

Query the firmware release information.

Table 2-52: 605 PMTK_Q_RELEASE

PMTK 607 : PMTK_Q_EPO_INFO

EPO Data Valid day check.

Table 2-53: 607 PMTK_Q_EPO_INFO
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PMTK 660 : PMTK _Q AVAILABLE SV_EPH

The command is used to report the current ephemeris GPS satellites at set time intervals.

Table 2-54: 660 PMTK_Q_AVAILABLE_SV_EPH

PMTK 661 : PMTK Q AVAILABLE SV_ALM

This command is used to report the current almanac GPS satellites at set time intervals.

Table 2-55: 661 PMTK_Q_AVAILABLE_SV_ALM
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Firmware release information.

Table 2-56: 705 PMTK_DT_RELEASE

The packet contains current UTC time. Please do not use local time, which has time-zone offset.
To have faster TTFF, the accuracy of reference UTC shall be better less than 3 seconds.

Table 2-57: 740 PMTK_DT_UTC
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The packet contains reference location for the GPS receiver. To have faster TTFF, the accuracy of
the location shall be better than 30km.

Table 2-58: 741 PMTK_DT_POS
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A\ NoTE.

GNSS chip will check value range for the following parameters:
Lat: -90.0 ~ 90.0.

Long: -180.0 ~ 180.0

PMTK 810 : PMTK _TEST_ALL

Enter MP test mode and set test item and SV id.

Table 2-59: 810 PMTK_TEST_ALL
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PMTK 811 : PMTK_TEST_STOPTest

Testing tool could send this command to GPS receiver to leave MP test mode.

Table 2-60: 811 PMTK_TEST_STOP

PMTK 812 : PMTK_TEST_FINISH

GPS receiver will send out this PMTK packet to show that MP testing has finished.

Table 2-61: 812 PMTK_TEST_FINISH

PMTK 813 : PMTK TEST ALL_ACQ

The result of TEST_ACQ item.

Table 2-62: 813 PMTK_TEST_ALL_ACQ
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This command is the response to the result of TEST_BITSYNC item.

Table 2-63: 814 PMTK_TEST_ALL_BITSYNC

PMTK 815 : PMTK_TEST_ALL_SIGNAL

The result of TEST_SIGNAL item.

Table 2-64: 815 PMTK_TEST_ALL_SIGNAL
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PMTK 837 : PMTK_TEST_JAMMING

Jamming scan test command.

Table 2-65: 837 PMTK_TEST_JAMMING
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