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1.) Product Specifications

GPS Receiver

Chipset Mstar MSB2122
Frequency L1, 1575.42 MHz
Code C/A Code
Protocol NMEA 0183

Default : GGA,GSA,GSV,RMC
Support : VTG,GLL,ZDA)
Mstar binary and NMEA Command

Available Baud Rate 4,800 to 115,200 bps adjustable

Time 1 PPS Pulse, pulse duration 1 mini second.
Time reference at the pulse positive edge.
Synchronized to GPS time, £1 ps.

Channels Support 60 channels (48 acquisition & 12 tracking channels)
Sensitivity Tracking -160dBm
Acquisition -144dBm
Acquisition Time(Open Sky) | Hot start 1 sec, average
Warm start 32 sec, average
Cold start 34 sec, average
Reacquisition 0.1 second, average
Accuracy Position: <10 meters, 2D RMS

<5 meters, 2D RMS, WAAS corrected 1-5 meters,
DGPS corrected Time 1 microsecond synchronized to GPS time

Maximum Altitude Altitude < 18,000 meters (60,000 feet)
Maximum Velocity < 515 meters/sec (1000 knots)
Maximum Acceleration <4 G Jerk 20 meters/sec max

DGPS WAAS, EGNOS, MSAS

Datum Default WGS-84

Physical Characteristic

Type 22-pin stamp holes

Dimensions 13. mm * 15 mm * 2.7 mm

DC Characteristics

Power Supply Main power input 3.2 ~ 5.0 VDC

Power consumption Track/Acquire power consumption will be 30~33mA (GPS module)

Environmental Range

Humidity Range 5% to 95% non-condensing
Operation Temperature -40°C~ 85°C
Storage Temperature -40°C~125°C
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2.) Layout pad

Recommended PCB
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3.) Mechanical layout

Top view Bottom view
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4.) Hardware interface ( pin number)

1 RX0 GND 20
2 X0 RF_IN 19
3 31PPS GND{ 18
4 X1 VANT ¢ 17
5 RXI1 NC If
21| | GND GND || 22
G GPIO3 GPIO3 15
7 GPIO2 TAID 14
B GPIOF WAKFEUP 13
9 YOuT VIN 12
10 2ON_OFF V_RTC 1
Top view
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5.) Pin define
Pin Name /10 Function
1 RX0 Input Serial data input O (receive data)
2 TXO0 Output Serial data output 0 (transmit data)
3 1PPS Output Synchronize with GPS time
4 X1 Output Serial data output 1 (transmit data)
5 RX1 Input Serial data input 1(receive data)
6 GPIO5 /0 General purpose I/O control pin (If no use, keep floating)
7 GPIO2 I/0 General purpose I/O control pin (If no use, keep floating)
8 GPIO7 I/0 General purpose I/O control pin (If no use, keep floating)
9 VOUT Output Module power on indicate, 2.9V output
10 ON_OFF Input Control module on/off, Low active (turn off module power supply)
11 V_RTC Input RTC DC power input (input voltage 2.5~5V)
12 VIN Input Input DC power (input voltage 3.2~5V)
13 WAKEUP Input \s/\lgaslgzl:z)GPS module from suspend mode (Low to wakeup and high to
14 TAID Input AGPS mode support (Time Aiding from cell phone system)
15 GPIO3 I/1O General purpose I/O control pin (If no use, keep floating)
16 NC N/A
17 V_ANT Output 2.9V RF power output for active antenna
18 GND N/A Ground
19 RF_IN Input GPS RF signal input
20 GND N/A Ground
21 GND N/A Ground
22 GND N/A Ground
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7.) Application note

(1) Ground pins
Pin18, 20, 21, 22 are module ground pins. Bigger ground planes and more ground vias around the pins is
important to minimize the interference.

Pin SGND is for shielding ground. Connect these two pins together with other ground pins. Bigger ground planes
and more ground vias around the pins is important to minimize the interference.

(2) RF input

The GPS module input is optimized to connect to a 50 ohm antenna. The minimized noise figure is achieved by
-10dB input return loss. Well controlled antenna impedance (as close to 50o0hm as possible) remains the stable
system sensitivity. Do not try to match the GPS module to 50ohm for lower return loss which might induce the
noise figure increased.

C7, C8, C9is a m matching network. This is reserved for a non-50ohm antenna. For an application of 50ohm
antenna, C7 and C9 are not necessary and just place C8 with 20pF (GRM1555C1H200JZ01 is recommended
for lowest impedance on GPS band). Other brands or value is acceptable with low series impedance less than
1ohm on GPS band.

The impedance of RF traces between GPS module, ™ matching network, and antenna has be controlled in
50o0hm +/-10%. The tight ground vias surround the RF traces is benefit to isolate noise out.

(3) Active antenna DC power

L1 is a RF chock for 2.8V active antenna power supply (for a passive antenna, L1 is not necessary). A high
impedance of GPS band is required to block GPS signal loss (LQW15ANR10J00 is recommended). Other
brands or value is acceptable with high impedance more than 1Kohm on GPS band. The line between L1 and
RF trace should be as close as possible (L1 pad on the RF trace is recommended) and as thin as possible.

The module has a built-in LNA, the applications for passive antenna performs well as active antenna with short
RF traces between antenna and module (the path loss between the passive antenna and module induces the
same degradation of system sensitivity directly).

(4) Power supply
3.2V ~ 5V is acceptable operation range of main power supply. The DC power ripple is required for less than
50mVpp. A X5R type C1, 10uF is recommended. C3, 20pF is for GPS in-band interference de-coupling.

(5) RTC power backup

2.2V ~ 6V is acceptable operation range of main power supply. The DC power ripple is required for less than
50mVpp. A X5R type C4, 10uF is recommended. C6, 20pF is for GPS in-band interference de-coupling.
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8) Software interface

1. NMEA Output Data Sentence :

GM-820F

Its output signal level is TTL: 38400bps (default), 8 bit data, 1 stop bit and no parity. It supports NMEA-0183 V3.0

Protocol and the following
Messages: GGA, GSA, GSV and RMC.

NMEA Output Messages: the module board outputs the following messages as shown in Table1.

Table 1 NMEA-0183 Output Messages

NMEA Record Description

GGA Global positioning system fixed data

GSA GNSS DOP and active satellites

GSV GNSS satellites in view

RMC Recommended minimum specific GNSS data

VTG velocity, course over ground, and ground speed
GLL Latitude, longitude, time of position fix and status
ZDA Date and time

GGA-Global Positioning System Fixed Data

Table 2 contains the values of the following example:

$GPGGA,054817.000,2450.5036,N,12100.7654,E,1,07,1.0,70.1,M,25.6,M,,0000*63

Table 2 GGA Data Format

Name Example Units Description
Message ID $GPGGA GGA protocol header
UTC Time 54817.000 hhmmss.sss

Latitude 2450.5036 ddmm.mmmm

N/S Indicator N N=north or S=south
Longitude 12100.7654 dddmm.mmmm

E/W Indicator E E=east or W=west

Position Fix Indicator 1

0: Fix not available or invalid
1: GPS SPS Mode, fix valid
2: Differential GPS, SPS Mode, fix valid

Satellites Used 07 Range 0 to 12

HDOP 1.0 Horizontal Dilution of Precision
MSL Altitude 70.1 meters

Units M

Geod Separation 25.6 meters

Units M

Age of Diff. Corr. second Null fields when DGPS is not used
Diff. Ref. Station ID 0000

Checksum *63

<CR><LF> End of message termination
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GSA-GNSS DOP and Active Satellites
Table 3 contains the values of the following example:
$GPGSA,A,3,01,03,06,16,20,23,31,,,,,,1.9,1.0,1.6*3E

Table 3 GSA Data Format

Name Example Units Description

Message ID $GPGSA GSA protocol header

Mode 1 A M: Manual - forced to operate in 2D or 3D mode
Mode 2 3 1: Fix not available

2: 2D (<4 SVs used)
3: 3D (>3 SVs used)

Satellite Used 01 SV on Channel 1

Satellite Used 03 SV on Channel 2

Satellite Used SV on Channel 12

PDOP 1.9 Position Dilution of Precision
HDOP 1.0 Horizontal Dilution of Precision
VDOP 1.6 Vertical Dilution of Precision
Checksum *3E

<CR><LF> End of message termination

GSV-GNSS Satellites in View

Table 4 contains the values of the following example:
$GPGSV,3,1,11,01,56,162,37,20,15,265,34,03,40,197,35,06,11,041,31*77
$GPGSV,3,2,11,16,61,336,38,23,27,318,37,31,50,059,39,07,18,042,33*76
$GPGSV,3,3,11,14,19,152,29,19,09,200,,21,05,089,*4D

Table 4 GSV Data Format

Name Example Units Description

Message ID $GPGSV GSV protocol header

Number of Message 3 Range 1 to 3, Depending on the number of satellites tracked
Message Number 1 Range 1 to 3, Depending on the number of satellites tracked
Satellites in View 11

Satellite ID 01 Channel 1

Elevation 56 degrees Channel 1 (Maximum 90)

Azimuth 162 degrees Channel 1 (True, Range 0 to 359)

SNR (C/NO) 37 dBHz Range 0 to 99, null when not tracking

..... Depending on the number of satellites tracked multiple messages of
GSV data may be required.

Satellite ID 06 Channel 4

Elevation 11 degrees Channel 4 (Maximum 90)

Azimuth 041 degrees Channel 4 (True, Range 0 to 359)
SNR (C/NO) 31 dBHz Range 0 to 99, null when not tracking
Checksum 77
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‘ <CR><LF> End of message termination
RMC-Recommended Minimum Specific GNSS Data
Table 5 contains the values of the following example:
$GPRMC,054817.000,A,2450.0857,N,12100.9527,E,0.0,0.0,081007,,,A*68
Table 5 RMC Data Format
Name Example Units Description
Message ID $GPRMC RMC protocol header
UTC Time 054817.000 hhmmss.sss
Status A A=data valid or V=data not valid
Latitude 2450.0857 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 12100.9527 dddmm.mmmm
E/W Indicator E E=east or W=west
Speed Over Ground 0.0 knots
Course Over Ground | 0.0 degrees
Date 081007 ddmmyy
Magnetic Variation degrees Not support
East/West Indicator E=east or W=west
Mode A A=Autonomous, D=DGPS, E=DR
Checksum *68
<CR><LF> End of message termination
VTG - This message transfers velocity, course over ground, and ground speed
Table 6 contains the values of the following example:
$GPVTG,329.27,T, ,M,0.13,N,0.2,K,A*27
Table 6 VTG Data Format
Field Example Unit Notes
Message ID $GPVTG VTG protocol header.
Course (true) 329.27 degree Measured heading
Reference T T = true heading
Course (magnetic) degree Measured heading
Reference (1) M M = magnetic heading (1)
Speed 0.13 knot Speed in knots
Units N N = knots
Speed 0.2 km/hr Speed
Units K K = km/hour.
Mode A A=Autonomous, D=DGPS, E=DR.
Checksum *27
<CR> <LF> Message terminator.
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GLL -This message transfers geographic position, latitude, longitude, and time.

Table 7 contains the values of the following example:
$GPGLL,3723.2475,N,12158.3416,W,161229.487,A,A*41

Table 7 GLL Data Format

Field Example Unit Notes
Message ID $GPGLL GLL protocol header.
Latitude 3723.2475 ddmm.mmmm
N/S Indicator N N=north or S=south.
Longitude 12158.3416 dddmm.mmmm
E/W indicator w E=east or W=west.
UTC Time 161229.487 hhmmss.sss
Status A A: Data valid or V: Data invalid.
A=Autonomous, D=DGPS, E=DR
Mode A (Only present in NMEA version
3.00).
Checksum *41
<CR><LF> Message terminator.

ZDA - This message transfers UTC Time and Date.

Table 8 contains the values of the following example:

$GPZDA,181813,25,10,2008,00,00*4F

Table 8 ZDA Data Format

Field Example Unit Notes
Message ID $GPZDA ZDA protocol header.
Either using valid IONO/UTC or
UTC Time 181813 estimated from default leap
seconds.
UTC Day 25 01 to 31, day of month.
UTC Month 10 01 to 12.
UTC Year 2008 1980 to 2079.
Local zone hours 00 Offset from UTC (set to 00).
Local zone minutes 00 Offset from UTC (set to 00).
Checksum *4F
<CR> <LF> Message terminator.

2. MStar NMEA Command
<1>Cold Start Command
$PMST02,58*CS

<2>Warm Start Command
$PMSTO02,48*CS

<3>Hot Start Command
$PMST02,0*CS
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Binary Messages

See Binary Message Protocol User’s Guide for detailed descriptions.

C
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