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Eastern Star 7 series BG-710FS

FEATURES

44 channel to acquire and track
zatellites simultaneously

SMD type packadging

Indusiny-leading TTFF gpeed

Signal detection ketter than -155 dBm
0.5 PPM TCXO for quick cold start
Integral LMA with low power conirol
SBAS (WAASIEGNOS) capable
Selectable User Profiles with ability to
change and save configuration to
Flash

Cold start = 40zec (@ -145dBm

Hot start = 1sec under open sky
Apcuracy Sm CEP

25 mm L x 25 mm W x 3.3 mm

RoHS compliance

GPS Module

BG-710FS

Fast-Acquisition High-Sensitivity
44-Channel SMD GPS Receiver Module

BG-T10FS is & miniature £4-channel OEM GPES receiver
madule. 1t is optimized for high-performance, ease-of-use,
flexibility, and low-cost. The GPS receiver iz suitable for a
wide range of navigation and tracking applications.

44 parallel channels and 20000+ correlators provide fast
satellite signal acquisition and short start-up time. Acquisition
sensitivity of -150dBm and fracking sensitivity of -15% dBm
offer good performance even under difficull environmenis.

The BG-T10FS provides two 3.3% UART senal 112, two 5P
nterface, and four 'O ping. Self-contained LMA supports
direct connection fo passive or active antenna. On-board
Flazh-based program memory allows fimnware upgrads and

Satellite-based augmentation systems, such as WAAS and
EGMNOS, are supported to vield improved accuracy.

Small size and SMD mounting allow standard SMT assembly
process, making it ideal for high volums production.
Order Information

BG-T10FS-A (0.5 PPM TCXO, fast cold start version)
BG-TA10FS-B (2.5 PPM TCXD, standard verzion)

DK-T10 BG-T10FS Development kit

® BG-TI0FS

&  USE output adapter board for PCiMotebook

* USE power/signal cable

® PS5 active antenna (SMA, 3.3V)

¢  CD uzer manual and MightyGPS festing programming

MightyGFS International Corp.
2006, Version 1.0
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BG-710FS

TECHNICAL SPECIFICATIONS

Recsiver Type

Accuracy

Startup Time

Signal Reacouisition

Sensitivity

Update Rate

Dynamics

Cperational Limits

Serial Interface

Frotocol

Datum

Input Voltage

Current Consumption
Dimension

Weight:

Operating Temperature

Humidity

44 parallel channegl, L1 /A code

Position Sm CEF
Veloeity 0. 1mizec
1PPS Timing  +/~1us

= 1 zec hot 2tart

= 10 sec warm start
= 35 sec cold start
18

-150dBm acquisition
-155dBm fracking

1Hz standard
{SHz special order)

4G (39 2Zmisec?)

Altitude = 18,000m or velocity = 315mifs
(COCOM limit, sither may be exceeded but not both)

LWVTTL level

MMEA-D183 V3.01

GPGGA, GPGLL, GPGSA, GPGEY, GPRMC, GPVTG, GRZDA
4800 baud, 8, N, 1

Driefault WES5-84
User definalile

3.3V DC +-10%

= B0mA (@ Tracking

25 mm L x 25 mm W x 3.3mm H
29

A0°C ~ +85°C

3% ~ 893%

MightyGFS International Corp.

2007, Version 1.0
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BG-710FS

PINOUT DESCRIPTION
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Pin HNane Description Mote
1 owveC +3.3Y DC power input DC Power Supply
2 GMND System ground
3 BOOTLOAD  |Mot used, fie to GHD
4 RAD0 Serial input, 3.3 LVTTL
5 TxD0 Serial output, 2.3V LVTTL
1] MNC M
T PlO14 Mot used leave NC
i) MC M
9 LED GPS status indicator, Mo fis: ON 1sec, OFF 2sec
Pos foc: ON 1sec, OFF 1aec
10 MC M
11 RFE-GMND RF ground Ground for RF
12 RF-GND RF ground Ground for RF
13 RFE-GMND RF ground Ground for RF
14 RF-GND RF ground Ground for RF
15 RF-GND RF ground Ground for RF
16 RG-GMD RF ground Ground for RF
17 RF _IN RF zignal input
18 RF_GMD RF ground

19 WCC_ANT

Power to active antenna

Should apply suitable wveoltage for the active
antenna

20 M MC

21 W-BAT Backup Supply Voltags, 1.8 |The backup supply voltage powers onboard
realtime clock and sustaing data in the
battery-backed SRAM for fast starfup time

22 EX_RSTNM External reset input, leave NC  |Used when some sysiem prefers to reset the
GPS module. Active LOWY input reset signal.

23 MNC MC MNC

24 MC MC MC

25 MC MC MC

26 MC MC MC

27 MC MC MC

28 MC M MC

29 P1PPS 1PES Time Mark Qufput 1 pulze per second

30 MC MC MC

MightyGFS International Corp.

2007, Version 1.0
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BG-710FS

IModule Application Reference Circuat
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Low drop ant woltage regulator
with low power oconsumptlon
(Cypleal 1uA supply current)

MightyGFS International Corp.
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BG-710FS

NMEA MESSAGES

The =senal interface protocol iz based on the Mational Maring Electronics Association's NMEA 0183 ASCI
nterface specification. This standard is fully define in *NMEA 0183, Version 3.01° The standard may be
chtained from NMEAL, www.nmea.org

GGA - GPS FIX DATA
Time, positicn and position-fix related data (number of satellites in use, HDOF, etc.).

Format:
BEPGGEA <12 <25 <3> =d= <8= <f> «T> <8= <0 M <10= M <11= <12= *<13=<CR><LF=

Example:
FEPGGA, 10454504 2447 2035,M,12100.4550 E,1,06,01.7,00075.5 M, 0016.3, M, *SC<CR>=LF>

Field Example Description
1 104540 04 [UTC time in hhmmas as format, 00000000 ~ 235050 99
2 2447 2038 |Latitude in ddmm.mmmm formiat
Leading zeros transmitied
3 M Latitude hemisghere indicator, ‘N’ = North, 'S' = South
4 1210045590 [Longitude in dddmm._mmmm format
Leading zeros transmitied
5 E Longitude hemisphere indicator, ‘E' = East, "W' = West
G 1 Position fx quality indicator
0: position fix unavailable
1: wvalid position fix, SPS mode
2 valid position fix, differential GPS mode
7 06 Mumber of sateliites in uge, 00 ~ 12
3 01.7 Horizontal dilution of precision, 00.0 ~ 999
E] 000758.5 |Antenna height above/below mean sea level, -95999.9 ~ 179595 5
10 00163  |Geoidal height, -999.5 ~ 99999
i Lge of DGPS data since last valid RTCM transmission in oo format (2econds)
MULL when DGPS not used
12 Differential reference station 1D, 0000 ~ 10232
MULL when DGPS not ugad
13 L Checksum

Mote: The checksum field starts with a ™ and consists of 2 characters representing a hex number. The

checksum is the exclusive OR of all characters between 2" and "',

MightyGFS International Corp.

2007, Version 1.0

RoHS compliance



BG-710FS

GLL - LATITUDE AND LONGITUDE, WITH TIME OF POSITION FIX AND STATUS

Latitude and longitude of current position, time, and status.

Format:
FGPGLL, =1= =25 3= «d= «3» <f= <(=*<f=<CR=<LF>

Example:
SGPGLL, 2447 2073, M,12100.5022 E, 104548 04 A A*6S<CR=<=LF=

Field Example Description
1 2447 2073 |Latitude in ddmm.mmmm format
Leading zeros transmitied
2 M Latitude hemisghere indicator, ‘N' = North, 'S’ = South
3 121005022 [Longitude in dddmm.mmmm format
Leading zeros transmitted
4 E Longitude hemisphere indicator, 'E' = East, "W' = West
5 10454504 [UTC time in hhmmas as format, 00000000 ~ 235050 99
[ A Status, ‘A" = valid position, V"' = navigation receiver waming
7 & Mode indicator
‘M' = Data invalid
A= Autonomous
‘¥ = Differential
‘E’ = Estimated
5] 63 Checksum
MightyGFS International Corp. RoHS compliance

2007, Version 1.0



BG-710FS

GSA - GPS DOP AND ACTIVE SATELLITES

GPS recaiver operating mode, satellites used for navigation, and DOF values.

Format:

BEPGSA <12 <22 <k= <3z <3= <3z <3z <l= <3x <3m <3z <3s ke <de <ds «<0r cfxfaTr<CR=<LF=

Example:

$GPGSAA,S,26,21,,08,17,,.,.., 10.8,02.1,10.6"07 <CR=<=LF=

Field Example Description
i A Mods, ‘M’ = Manual, ‘A’ = Automatic
2 3 Fix type, 1 = nof available, 2 = 2D fix. 3 = 3D fix
23 26.21,,.09 17 . [FEN number, 01 to 32, of satsllite uzed in solufion, up to 12 transmitted
4 10.8 Position dilution of precigion, 00.0 to 99.5
5 021 Horizontal dilution of precigion, 00.0 to §5.9
& 10.56 “ertical dilution of precision, 00.0 1o 99.9
7 o7 Checksum

MightyGFS International Corp.
2007, Version 1.0
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BG-710FS

GSV - GPS SATELLITE IN VIEW

Mumber of gatzllites in view, PRN number, elevation angle, azimuth angle, and CfNo. Only up to four satellite
detailz are fransmitted per message. Additional satellite in view information is zent in subsequent G5V
Mmessages.

Format:
FEPGEY <12 =22 <d= <d> «0= <f> «<T> _ <d> <0> <G> <T> *<f=<CR=<_F=

Example:
SGPGSEY 2.1,08,26,50,016,40,09.50,173,30,21 43 316,38 17 41,144 A2*TC<CR>=<LF=
FGPGSY 2.2 08,25,38,025,37 10,27 ,0582,32,18,22,309,24 24 09 145 *TB<CR=<LF=

Field Example Description
1 2 Total number of GEY messages to be transmitied
2 1 Mumber of cumrent GSY message
3 038 Total number of satellites in view, 00 ~ 12
4 26 Satellite PRM number, GPS: 01 ~ 32, SBAS: 33 ~ 64 (33 = PRN120)
= S0 Satellite elevation numiber, 00 ~ 90 degrees
5] 016 Satellite azimuth angle, 000 ~ 355 degrees
7 40 CiMo, 00 ~ 39 dB
Mull when not tracking
8 iC Checksum
MightyGFS International Corp. RoHS compliance
2007, Version 1.0



BG-710FS

RMC - RECOMMANDED MINIMUM SPECIFIC GPS/TRANSIT DATA

Time, date, position, course and speed data.

Format:
BEPRMC <1= =2= <3> «<d> <8= <f= «T= <> <8= «<10= «<11= <12>*<13><CR=<LF=

Example:
FEPRMC, 10454904 A 2447 2035 M,12100.4590 E,016.0,221.0,250304 0033 W A" 22=CR><LF>

Field Example Description
1 10454504 UTC time in hhmmss.ss format, 000000.00 ~ 23595595
2 A Status, ° = navigation receiver waming, ‘&’ = valid position
3 2447 2038 Latitude in dddmm.mmmm format
Leading zeros frangmitied
4 M Latitude hemisphers indicator, ‘N’ = Morth, 'S5 = South
S 12100.4990  |Longitude in dddmm.mmmm format
Leading zeros tranzmitied
5 E Longrtude hemisphers indicator, 'E" = East, "W = West
7 016.0 Speed over ground, 000.0 ~ 309 9 knots
[i] 221.0 Course over ground, 000.0 ~ 359 9 degrees
B 250304 UTC date of pesition fix, ddmmyy format
10 0033 Magnetic vanation, 000.0 ~ 180.0 degrees
11 W Maagnetic vanation dirgction, ‘E' = East, W' = West
12 A Mode indicator
‘N’ = Data invalid
A = Autonomous
‘D’ = Differsntial
‘E' = Estimated
13 22 Checksum
MightyGFS International Corp. RoHS compliance
2007, Version 1.0



BG-710FS

VTG - COURSE OVER GROUND AND GROUND SPEED

Velocity iz given as course over ground (COG) and speed over ground (S0G).

Format:
GPVTGE,<1= T 2= M,<3= N =d= K_<i>*<feaCR=<| F=

Example:
SGPVTG,221.0,T,224 3 M, 016.0,M, 0029 6 K A*IF<CR=<LF>

Field Example Description
1 221.0 True course gver ground, 000.0 ~ 359.9 degrees
2 2243 Magnetic course over ground, 000.0 ~ 259 9 degrees
3 0160 Speed over ground, 000.0 ~ 9899 9 knotz
4 onzos Speed over ground, 0000.0 ~ 1800.0 kilometers per hour
5 A Mode indicator
‘N’ = Data invalid
A = Autonomous
‘D’ = Differsntial
‘E' = Estimated
5] 1F Checksum

ZDA TIME AND DATE

Format:
BGPZDA <15 =25 <3> <d> <O «fn*<Ta><CR><|F>

Example:
SGPZDA, 10454504 ,25,03,2004, *BC=CR==| F=

Field Example Description
1 104545 04 UTC time in hhmmss.ss format, 000000.00 ~ 235959 .59
2 25 UTC time: day (01 ... 31)
3 03 UTC fimie: month {01 .. 120
4 2004 UTC time: vear (4 digit year]
5 Local zone hour
Mot being ocutput by the receiver (MULL)
G Local zone minutes
Mot being ocutput by the receiver (MULL)
7 6C Checksum

Binary Messages

See Binary Message FProtocol User's Guids for detailed descriptions.

MightyGFS International Corp. RoHS compliance
2007, Version 1.0 10




BG-710FS

Development Kit

1. Adapter board

SMA active antenna connector

USB output connector

BG-T10FS
2. USE Output Cable
3. GP5 SMA Active Antenna
I
MightyGPS International Corp. RoHS compliance

2007, Version 1.0
T, Version 11



BG-710FS

4. Color Box

MightyGPS Testing Programming

4500 w|[coma »]  oFF | _Het | Wam| Cold[Commend ﬂ.
: Send |

Hode PDOP  TTFF  Speed
EXIRERTI [T [T

Latilude Langiiude
REIREEE! [E1217031.2
Atiude IES Time

114.0 A0e12008 123020

FEPAMC.N537E0 6.4 2447 0854.M 12700 57132 E.000.00000 00812060 ~
$GEPGEGA NG37P0 88 2447 0654 M 12100 5132 E 2 DR 5.00114.004.00 —
$EPGESAA S 0828,20.27__04._03 1.0 5.02 7100

FEFESY 311017 .57 G0 4007 47_ 40 42 78 47 573 42 31 44 F137F

< | >

EGA_F GoA S Gl A E]_ VTG GLL
SR

o) 2] BB &[] ] [s2]  [e2]

MightyGFS International Corp. RoHS compliance
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BG-710FS

MightyGPS International Corp

Taronta, 0N
CAMADA

Ernail support@MightyGES com
Website  waaw MightyGPS.com

E 2007 MightyGPS International Corp. All rights reserved.

Mot to be reproduced in whaole or part for any purpose without wrtten permission of MightyGPS Intermational Caorp
"MightyGPS") Information provided by MightyGPS is believed to be aceourate and reliable. These materials are provided by
MightyGPS as a service to its cusiomers and may be used for informational purposes only. MightyGPS assumes no
responsibility for errors or omissions in these materials, nor for its use. MightyGPS reserves the right to change
specification at any fime without notice.

These materials are provides “as is” without warranty of any kind, either expressed orimplied, relating to sale and/or use of
MightyGPS preducts including liabifty or warranties relating to fitness for a particular purpose, consequential or incidental
damages, merchantability, or infringement of any patent. copyright or other intellectual property right. MightyGPS further
does not warmant the accuracy or completeness of the information, text, graphics or other items contained within these
materials. MightyGPS shall not be lable for any speeial, indirect. incidental. or consequential damages. including without
limitation, lost revenues or lost profits, which may resulf from the use of these materials.

MightyGPS preducts are not intendad for use in medical, fe-support devices, or applications imvalving potential risk of
death, personal injury, or severe propeny damage in case of failure of the product.

All of produces dezigned RoHS compliance
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