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1. Functional Description

1.1 Overview
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1.2Highlights and Features

& " IM/M1/
H "9 & 12 : ) &+2 =
9 H % , 09D
1" 5N ++10 8 " 11/O

22 22102 10 # P ;
9 8 :0 ;
8" 6 66:7% @ ( 2) ;
2A@ Y, " *
8 B @* 8 8 ' 7 ;
B ? !
8
8 8

6 + D
+ 43 3=;,

8L ,1/8
# ,108

?$ %9 %7?8+9

, &8 L /9D




#$9%# & ()

1.3 System Block Diagram
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1.4 Multi-tone active interference canceller
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1.5 1PPS
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1.6 AGPS Support for Fast TTFF (EPO™)
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1.8 AlwaysLocate™ (Advance Power Periodic Mode)
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1.9 Embedded Logger function
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2.0 Antenna Advisor
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2. Specifications

2.1 Mechanical Dimension
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2.2 Recommended PCB pad Layout
‘H ,0




#I$%H & ()

2.3 Pin Configuration
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2.4 Pin Assignment
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2.5 Description of 1/0 Pin
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2.6 Specification List
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2.7 Absolute Maximum Ratings
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2.9 GPS External Antenna Specification (Recommended)
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3. Protocols

3.1 NMEA Output Sentences

Table-1 lists each of the NMEA output sentences specifically developed and defined by MTK
for use within MTK products

Table-1: NMEA Output Sentence

Option Description

GGA Time, position and fix type data.

GSA GPS receiver operating mode, active satellites used in the
position solution and DOP values.

GSV The number of GPS satellites in view satellite ID numbers,
elevation, azimuth, and SNR values.

RMC Time, date, position, course and speed data. Recommended
Minimum Navigation Information.

VTG Course and speed information relative to the ground.
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GGA—Global Positioning System Fixed Data. Time, Pos ition and fix related
data

Table-2 contains the values for the following example9ae

$GPGGA,064951.000,2307.1256,N,12016.4438,E,1,8,0.95,39.9,M,17.8,M,,*65

Table-2: GGA Data Format ‘

Name Example Units Description
Message ID $GPGGA GGA protocol header
UTC Time 064951.000 hhmmss.sss
Latitude 2307.1256 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 12016.4438 dddmm.mmmm
E/W Indicator E E=east or W=west
Position Fix | 1 See Table-3
Indicator
Satellites Used 8 Range O to 14
HDOP 0.95 Horizontal Dilution of Precision
MSL Altitude 39.9 meters | Antenna Altitude above/below mean-sea-level
Units M meters | Units of antenna altitude
Geoidal Separation | 17.8 meters
Units M meters | Units of geoids separation
Age of Diff. Corr. second | Null fields when DGPS is not used
Checksum *65
<CR> <LF> End of message termination
Value Description

0 Fix not available

1 GPS fix

2 Differential GPS fix
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GSA—GNSS DOP and Active Satellites

Table-4 contains the values for the following example9ae

$GPGSA,A,3,29,21,26,15,18,09,06,10,,,,,2.32,0.95,2.11*00

Table-4: GSA Data Format

Name Example | Units Description
Message 1D $GPGSA GSA protocol header
Mode 1 A See Table-5
Mode 2 3 See Table-6
Satellite Used 29 SV on Channel 1
Satellite Used 21 SV on Channel 2
Satellite Used SV on Channel 12
PDOP 2.32 Position Dilution of Precision
HDOP 0.95 Horizontal Dilution of Precision
VDOP 2.11 Vertical Dilution of Precision
Checksum *00
<CR> <LF> End of message termination

Table-5: Mode 1

Value Description
M Manual—forced to operate in 2D or 3D mode
A 2D Automatic—allowed to automatically switch 2D/3D

Table-6: Mode 2

Value Description
1 Fix not available
2 2D (9é4 SVs used)
3 3D ( 4 SVs used)
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GSV—GNSS Satellites in View

Table-7 contains the values for the following example9ae

$GPGSV,3,1,09,29,36,029,42,21,46,314,43,26,44,020,43,15,21,321,39*7D

$GPGSV,3,2,09,18,26,314,40,09,57,170,44,06,20,229,37,10,26,084,37*77
$GPGSV,3,3,09,07,,,26*73

Table-7: GSV Data Format |

Name Example Units Description
Message 1D $GPGSV GSV protocol header
Number of 3 Range 1to 3
Messages (Depending on the number of
satellites tracked, multiple
messages of GSV data may be
required.)
Message 1 Range 1to 3
Numberl
Satellites in View | 09
Satellite ID 29 Channel 1 (Range 1 to 32)
Elevation 36 degrees | Channel 1 (Maximum 90)
Azimuth 029 degrees | Channel 1 (True, Range 0 to 359)
SNR (C/No) 42 dBHz Range 0 to 99,
(null when not tracking)
Satellite ID 15 Channel 4 (Range 1 to 32)
Elevation 21 degrees | Channel 4 (Maximum 90)
Azimuth 321 degrees | Channel 4 (True, Range 0 to 359)
SNR (C/No) 39 dBHz Range 0 to 99,
(null when not tracking)
Checksum *7D
<CR> <LF> End of message termination
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RMC—Recommended Minimum Navigation Information

Table-8 contains the values for the following example9ae

$GPRMC,064951.000,A,2307.1256,N,12016.4438,E,0.03,165.48,260406,3.05,W,A*2C

Table-8: RMC Data Format

Name Example Units Description
Message 1D $GPRMC RMC protocol header
UTC Time 064951.000 hhmmss.sss
Status A A=data valid or V=data not valid
Latitude 2307.1256 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 12016.4438 dddmm.mmmm
E/W Indicator E E=east or W=west
Speed over
GFr)oun d 0.03 knots
g?;ﬁz over 165.48 degrees e
Date 260406 ddmmyy
Magnetic E=east or W=west -
" 3.05, W degrees | (Need GlobalTop Customization
Variation :
Service)
A= Autonomous mode
Mode A D= Differential mode
E= Estimated mode
Checksum *2C
<CR> <LF> End of message termination
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VTG—Course and speed information relative to the gr ~ ound
Table-9 contains the values for the following example:

$GPVTG,165.48,T,,M,0.03,N,0.06,K,A*37

Table-9: VTG Data Format |

Name Example Units Description
Message 1D $GPVTG VTG protocol header
Course 165.48 degrees | Measured heading
Reference T True
Course degrees | Measured heading
Reference M Magnetic

(Need GlobalTop Customization
Service)
Speed 0.03 knots Measured horizontal speed
Units N Knots
Speed 0.06 km/hr Measured horizontal speed
Units K Kilometers per hour
Mode A A= Autonomous mode
D= Differential mode
E= Estimated mode
Checksum *06
<CR> <LF> End of message termination




#I$%H & ()

3.2 Antenna Status Protocol (Antenna Advisor)
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3.3 MTK NMEA Command Protocols

Packet Type:

103 PMTK_CMD_COLD_START
Packet Meaning:

Cold Start9a®on't use Time, Position, Almanacs and Ephemeris data at re-start.
Example:

$PMTK103*30<CR><LF>
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3.4 Firmware Customization Services
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aaba/razr
fast postion fix with preloaded ephemeris | T L L) TICOMNN
' turns GPS receiver into data logger

with additional flash memory

outputs position in binary
format for increase effciency

fast refresh rate for
high speed applications
saves battery by powering off
unused components
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advanced 1 PPS control for synchronization equipments simplifying output NMEA sentences

outputs last known position cocrdinates
after losing GPS satellite fix
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4. Reference Design

4.1 Reference Design Circuit
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5. Packing and Handling

5.1 Moisture Sensitivity
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5.2 Packing
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5.3 Storage and Floor Life Guideline
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5.5 ESD Handling
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6. Reflow Soldering Temperature Profile

6.1 SMT Reflow Soldering Temperature Profile
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6.2 Manual Soldering
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7. Contact Information
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