Wi2Wi, Inc. Doc No. A06-PDT-DOC Rev.1.62
Datasheet, GPS Module- W2SG0006
Dated: July 9, 2009

wi2wi

Wireless 2 Wireless

GPS Module
W25GO00E6E

Product Datasheet

A06-PDT-DOC Revision 1.62
July 9, 2009

Copyright © 2007 Wi2Wi, Inc.



Wi2Wi, Inc. Doc No. A06-PDT-DOC Rev.1.62
Datasheet, GPS Modul e- W2SG0006
Dated: July 9, 2009

Table of Contents

(I CT= 1 = I TS o (o) o S 4
2 FEBLUMES.....ceee ettt et ettt et ae e et e e e ae e e Re e eRe e e aRe e eRe e e neenReeenreenneeannan 4
2.1 PiN DEfINILION ...ttt e e e e e e et e e e e e e e e e an e e e e e e e e e e nnneees 5
2.2 T @] 1T [ = 4o ) o R 6
2.3 YA (=T 0 = (0T 0 =T | = 4 PSRRI 6
GRS o 1 o I 1072 (] TSP 7
3.1 (O [oTod QS {=To [ =T o3 AP PRPPPPRRP 7
3.2 AbSolute MaXimUMS RATINGS. .....coiiiiiiiiieee ettt et e e e e e e e bbb e e e e e e e e e e anbreaeeaaeas 7
3.3 101 =T = ot =TT RRPT 7
3.3. 1 HOStUART INEITACE ...eeiiiiiiiiiieiiee ettt e e e e e et e e e e e e as 7
G 2 €1 = @ P PP OTPRPRTRURRN 7
3.3.3 GPS and Flash ENaDIe .........coooiiiiiiii et 8
3.4 Electrical/RF CharacteristiCS: OPErating ..........cccuurrrieeeiiiiiiiiieeeeessssireeeeeeeesssnsnrreeeeeeeessnnnneees 8
3.5 =T 0] g T o SRR 9
3.5.1  ACUISITION TIME ceeiiieiiee e e e s ettt e e e e e s e e e e e e e s st ee e e e e e s e s sane e e e e e e e e s aasantaneeeeeeesansnnrnnneaeenss 9
3.5.2 POSitioN ACCUIACY (3D NAV) ceuttiiiiieeii ittt s e s et e e e e s s s st r e e e e e s e st r e e e e e s annnraeeeeeeees 9
3.6 Environmental CharaCteriSHICS .......oiiuuiiiieiie ettt e e e e e 10
3.7 F Y 01 (] o] o b= PP P PP PP PPPPPPPPP 10
3.8 Normal Operation IMpPIEMENTALION ..........ooiiiiiiie e 10
3.9 Backup Cell and Main Battery Implementation ... 11
3.10 Flash Enable/Firmware Upgrade Implementation...............eeeiiiiiiiiiiiiieeeeieee e 11
4 DeVElOPMENT SUPPOIT .....civiiieeeiertiesieseesieerteseestee e seesseessesseessesssesseesseessesseessessesseessesnsenns 12
5 NMEA Input and OULPUL MESSJES.........couerueerieeieeeesieeiesreeseeeseeseesseeseesseesseesesseessesneesees 12
51 NMEA OUIPUL MESSAQgES. ... uuuuuuuuueruuunnnurururureuuearnrerneereeerarerarareeeeerereeere.erren..e..rar.rarnnnnnnnrnrnne 12
5.2 NMEA INPUE IMESSAUES ...vvvuvuruunuururnuunnnnunnnrnrnturannnerneerneernrererererarerere.erere.e—.—.....e..nnnne 13
6 SIRF Binary Input and OULPUL MESSAgES .......ccueeuirierieeie ettt 13
6.1 SIRF Binary OULPUL IMESSAUES ... .uuueeieaaeaiiiiiiie it ee e e e ettt et e e e e e s sbbbae et e e e e e s anbbeaeeaaeesaasanbbeneeaaens 13
6.2 SIRF BiNary INPUE MESSA0ES. ... uuutieiieeae ettt e ettt e e e e e rb b e e e e e e e e e snbbbae e e e e e e e e snnbbeeeeaaens 15
7 MechaniCal INFOIMELTON ........oueiiiiiiie e 16
7.1 Mechanical SPECITICALION..........uiiieiiiiiiie e e s e e e e e e nnneees 16
7.2 (@ 101 =T B - 1L T o SR 16
7.3 Recommended PCB LAYOUL........couiiiiiiiiiiie ettt e e e e e 16
7.4 Recommended ReflOW Profile............uueiiiiii e 17
S B K o = 1= £ ST SORRR 18
8.1 Data SNEET STALUS ....eii ittt sttt et e e e s bb e e e s bbe e e e s nbbe e e e e nnaeeeean 19
O FIIMWAIE SEILINGS. .. e eeetieie ettt sttt st e e bt et e tesbeesbe et e s neenbeeneenes 19
O T = N[00 o 1 e OSSR 19
R O 1) o= (o] USSR 19
12 REFEIENCES ..ottt sttt b e sttt st e b s bbbt et et et e benbesbenbeenenaeeneas 20
2 R o =T o o7= 11 1P 20
12.2  Trademarks, Patents and LICENSES ......cccoiiiiiiiiiiiiie ittt ettt sbee e e 20
D T © 1 - TSRS 20

Copyright © 2007 Wi2Wi, Inc.
Page 2 of 20



Wi2Wi, Inc. Doc No. A06-PDT-DOC Rev.1.62
Datasheet, GPS Modul e- W2SG0006
Dated: July 9, 2009

List of Figures:

Figure 1: Pin Configuration (TOP VIBW)......cooiiieieriieiiesieeie sttt 6
Figure 2: System BIOCK Di@gram........ccveueieerieiieseeiesieseesee e sseese e e stesaesseesaeensesseensesnensnes 6
Figure 3: Normal Operation Implementation...........ccoccooeeierinneenenienee e 10
Figure 4: Battery and Backup Cell CONNECLIONS ........ccceveerieeieieeseee e 11
Figure5: Flash Enabling for Programming..........ccooeeerionenieneeneeesee e 11
Figure 6: Package OutliNe DIraWing.......cccucueieeiieiieseeseseese e seesieeee e sse e sseesseenesneensens 16
Figure 7: Recommended PCB LaAYOUL ........ccoiiiiiiirenieneesieeie st neens 16
Figure 8: Recommended ReflOW Profile........cuciiiiiiciiieceee e 18
List of Tables:

Table 1: Pin DEfINITION. ..ottt e sb e 5
Table2: Absolute Maximum RALINGS .....ccocueviiieriiiieseeriesiesiee e ee e e 7
Table 3: Operating Electrical CharaCteristiCS .......ccvvirrieieriere e 8
Tabled: Average TiImMe O FirSt FIX ..ot 9
Table5: POSItIONAl ACCUIACY .....oceerieeierieerieeeesseesteeeesseesseeseesseessesseesseeseaseessesssessesssenssesseessens 9
Table6: Environmental CharaCteriStiCS.......oouieiiirieiieieesereesee e e 10
Table7: NMEA OULPUL M ESSAJES.....ccciieerieeieeeesteeieseesteeseesseesseessesseesseessessesssesssessesssesseens 12
Table8: NMEA INPUL M ESSAJES. ......cooiiieriieieeiesiee ettt sre s sbe et s seeenee e 13
Table9: SIRF Binary OUPUL IMESSAJES.......ccvieeriieiereeiteesieseesteesaesseesseessesseesseesessesssessseens 14
Table10: SIRF Binary INPUL M ESSAJES ......ccccviieiierieiiesieeriesee et ee e e e 15
Table 11: Mechanical Char aCteriStiCS.......coouiireriririeierie s 16
Change History

Revision | Revision Date | Originator | Changes

1.0 01/18/2007 DS Preliminary release.

1.1 03/01/2007 DS Added normal & programming mode operations,
physical dimensions, recommended PCB layout

1.2 03/01/2007 DS Added battery and backup cell connections

13 03/19/2007 DS Updated current consumption numbers based on
GSC3F/LP; added Korea certification

14 07/24/2007 DS Added pin descriptions; added firmware settings; added

part numbering; updated reflow profile; added NMEA
and SIRF Binary message summary.

15 3/13/2008 EK Updated all diagrams and/or figures' information and
formatting, cover page, pin description table, and all
information has been revised or added to

1.6/[1.61] | 2/1/2009 AP/[EK] | Updated pin descriptions and information on
[6/19/09] development tools [EK FORMATTED DATASHEET}
1.62 7/9/09 EK Formatted/Removed Confidential
Information/Markings

Copyright © 2007 Wi2Wi, Inc.

Page 3 of 20



Wi2Wi, Inc. Doc No. A06-PDT-DOC Rev.1.62
Datasheet, GPS Modul e- W2SG0006
Dated: July 9, 2009

1 General Description

This specification provides a general guideline on the performance and the integration of the Wi2Wi, Inc.
NAVSTAR L1C/A Band, 20 Channel GPS Receiver Module Solution. The solder-down module, Part Number
W2SG0006, is targeted to assist companies to easily integrate GPS functionaly into their products. This is
accomplished by reducing their development times and cost by using a complete, small form factor, low power,
ready to integrate GPS Receiver System Solution.

The specification maximum and minimum limits presented herein are those guaranteed when the unit is integrated
into the Wi2Wi, Inc. W2SG0006-DEV Development System. These limits are to serve as the representative
performance characteristics of the W2SG0006 when properly designed into a customer’s product. Wi2Wi makes
no warranty, implied or otherwise specified, with respect to the customer’s design and the performance
characteristics presented in this specification.

2 Features

The Wi2Wi W2SG0006 is a 20 Channel Global Position System (GPS) receiver surface mount device (SMD)
solution. Based upon the SiRFstar 111™ technology, the SMD features fast acquisition times, high receiver
sengitivity and low power consumption in a small, compact form factor. The W2SG0006 is a flexible design that
supports a broad range of applications where GPS functionality and location based servicesis required.

Key features of the W2SG0006 are as follows:

GPS technology based upon by the SiIRF Technologies™ SIRFStar 111™
Compact design for easy integration: 15mm x 15mm x 2.5mm (including shield)
Fast acquisition time and high sensitivity GPS Receiver

Ultra-low power consumption.

Surface Mount Design (SMD)

50Q Antenna Launch

20 channel GPS receiver

Multi-path Mitigation

UsesNAVSTAR GPSL1 C/A signa

SBAS (WAAS, ENGOS and MSAYS) support

Single 3.3 VDC supply input

Two Configurable UART Interfaces

Available Software accelerator for improved sensitivity: Satellite acquisition and tracking
Format Selectable Output Data: NMEA, SIRFBinary™ and Al3/F

Compatible with SRF Technologies GSW3 Software

RoHS Compliant

Copyright © 2007 Wi2Wi, Inc.
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The functiona pin definition for the W2SG0006 is presented below in Table 1.

Table 1. Pin Definition

Pin Signal Type Description
1 GND PWR Ground
2 GND PWR Ground
3 GPIOY 1o Qmeral Purpose 1/0; Default configurat_io_n i.sfor generating 1PPS
Time Mark Output; Leave unconnected if it is not used
4 VDD_3V3 I 3.3V Power supply
5 GPS ENABLE | GPS Enable; Connect to ground if thereis no external control
Flash programming; Pull high to 3.3V DC for flash mode and pull
6 FLASH_ENABLE I low for norma operation
7 GND PWR Ground
8 GPIO4 1/0 Generel Purpose I/O; Leave unconnected if it is not used
9 GPIO13 1/0 General Purpose I/O; Leave unconnected if it is not used
10 GND PWR Ground
11 GPI014 1/0 Generd Purpose 1/0; Leave unconnected if it is not used
12 GPIO1 1/0 General Purpose I/O; Leave unconnected if it is not used
13 GND PWR Ground
14 BACKUP CELL PWR Connect to th'e papkup battery as shown in Figure 4; Leave
- unconnected if it is not used
15 GND PWR Ground
16 RXA | UART Input Port for Channel A; Maximum voltage at this port
should be 3.0V.
UART Output Port for Channel A; Maximum output voltage at
17 TXA o thisport is 3.0V.
18 GND PWR Ground
19 VDD_3V3 I 3.3V power supply
20 VCC_LNA 0] 2.85V DC Regulated Output
Active antenna bias input; Connect to 3.3V DC isusing active
2 VCC_ANT I antenna; Leave unconnected if using passive antenna
22 ANT_IN | Antenna RF Input (50 ohm impedance)
23 GND PWR Ground
It is the output of the crystal oscillator located in the RF section of
24 RTC_OUT (0] the chip; It is for minotoring purposes only and should be left
unconnected if it is not used.
UART Input Port for Channel B; Maximum voltage at this port
2 RXB © should be 3.0V.
%6 TXB UA RT Qutput Port for Channel B; Maximum output voltage at
thisport is 3.0V.
27 ECLK Externa CMOS clock input only for AGPS applications under
SiRFLoc Client software;Leave unconnected if it is not used
Timesync(Yclk) is an auxiliary clock input that supports alternate
28 TIMESYNC (YCLK) oscilla)t/or ((:alibr)ation system; }I/t is usedF;o for Silefoc Client time
aiding information; Leave unconnected if it is not used

Copyright © 2007 Wi2Wi, Inc.
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2.2 Pin Configuration

The W2SG0006 is a 28 pin SMD device. The pin definition is presented below in Figure 1.

Figure 1: Pin Configuration (Top View)
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2.3 System Block Diagram
The System Block for the W2SG0006 is presented below in Figure 2.

Figure 2: System Block Diagram
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The W2SG0006 provides an internal LNA, all required power regulation, and clocking. The TTL UART
Interfaces are accessed via Pin 15, 16, 25 and 26. Five programmable GPIOs pins are also available. The module
also features an output supply for an external LNA (Pin 20) and an input for an Active Antenna Supply Voltage
(Pin21).

3 Specifications

3.1 Clock Frequency

The W2SG0006 features an internal clock and crystal and requires no external clock sources. The W2SG0006 has
two operating frequencies depending upon operational mode.

Full Power Mode; f= 16.396 MHz
Full Power Mode and Power Save Mode: f=32.768 kHz

3.2 Absolute Maximums Ratings

The values presented below in Table 2 are those parameters beyond which permanent damage could result. These
values do not imply functional operation and should be considered as stress ratings only.

Table 2: Absolute Maximum Ratings

Parameter Symboal M ax. Units
Power Supply
Input Voltage Voo 3.6 V
Input Current lob 70 mA
RF Input RF\ 0 dBm
Lead Temperature (Soldering, 10sec) Twrc 260 c°
Operating Temperature Range Ta -30to+85 | C°
Storage Temperature Range Ts -40to+85 | C°

3.3 Interfaces

3.3.1 Host UART Interface

The TTL UART Interfaces (pins 16, 17, 25, 26) has a bit rate range of 1.2kbpsto 115.2 kbps. Protocol options for
the W2SG0006 are NMEA, SRFBINARY ™, and Al3/F. Default setting for the UART Interface A (pins 16, 17)
is 9.6 kbps NMEA protocol and the default setting for the UART interface B (pins 25, 26) is 57.6kbps
SIRFBINARY protocol. In the default firmware, where both the UART ports are enabled, the user cannot switch
between communication protocols on the UART ports using external commands. Any configuration change
required needs to be implemented at the firmware level. Wi2Wi can make these changes based on customer
requirements.

3.3.2 GPIOs

The W2SG0006 provides five GPIO pins (Pins 3, 8, 9, 11, 12) for various applications. The developer may use
SIRF' s GSW3 Software tools to configure these GPIO pins.

Copyright © 2007 Wi2Wi, Inc.
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3.3.3 GPS and Flash Enable

The W2SG0006 provides Host enable input lines for GPS (Pin 5). If there is no external control of the module,
then the GPS_ENABLE (Pin 5) should be tied to ground.

For Programming or Firmware Upgrades the FLASH_ENABLE (Pin 6) must be set high to 3.3VDC. Note: the
module will not function as a GPS receiver with the FLASH_ENABLE set high.

3.4 Electrical/RF Characteristics: Operating

The Table 3 below presents the normal limits of operation for the W2SG0006. Operation of the W2SG0006
beyond the limits of this table is not recommended and may result in permanent damage of the device. Unless
otherwise specified, operating conditions are over T, =-30 C° to +85 C°. Typical isdefined as T, = +25 C°.

Table 3: Operating Electrical Characteristics

Parameter’ Symbol Min Typ M ax Units
Power Supply
Power Supply Voltage Ve 3.2 3.3 3.6 V
1/0 Supply Voltage Vio 171 18 1.89 \%
Power Supply Ripple Vrip 0 - 30 mv
Peak Supply Current” lccp - - 70 mA
Power Supply Input Current® lec - - 45 mA
Sleep Mode Input Current Y - - 74 pA
1/O Input Current lo - 15 2.0 mA
UART Interface
Input Pin Voltage VRX 1.8 - 3.0 V
Output Pin Voltage VTX 18 - 3.0 V
GPIO Interface
GPIO Pin VOltage Verio 2.85 \Y
GPSEnable
Input Pin Low Voltage Vi - - 0.2 V
Input Pin High Voltage Viu 8 - 3.0 V
Flash Enable
Input Pin Low Voltage Vi - - 0.2 V
Input Pin High Voltage Viu - 3.3 3.6 V
RF Input
Input Impedance RanT - 50 - Q
Operating Frequency Forr - 1.575 - GHz
AntennaBias Voltage V anT 3.00 33 3.6 V
Antenna Bias Voltage Drop V antD - 200 - mvV
RF Antenna Voltage V ccre - 3.1 - \Y
RF Antenna Output Current | ccrre - - 22 mA
RF Characteristics
Power In @1.5745 GHz PN -159 -130 -7 dBm
Noise Figure NF 14 dB
Input 1P2 (£1=849MHz, f2=2424MHz) 11P2 0.5 dBm
Input IP3 (f1=1574.5MHz, f2=1575.5MHz) 11P3 3 dBm
Input Return Loss RLn -10 dB

Copyright © 2007 Wi2Wi, Inc.
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Input VWR VWR 2.0:1

Reverse Isolation ISL -28 dB
Stability (100 -10000 MHz) Unconditionally Stable

Receiver Sensitivity:

*Signal Acquisition @ 31dBHz Paoc -142 - - dBm
*Signal Tracking Prks -157 -139 -122 dBm

Notes:

L All parametersareat TA = 25C°, unless otherwise specified.

2 Defined as peak current drawn during initial acquisition operation of GPS Receiver.
% Defined as current drawn during continuous operation at a 10Hz updaterate.

3.5 Performance

3.5.1 Acquisition Time

The average Time to First Fix (TTFF) for the W2SG0006 when integrated with the W2SG0006-DEV

Development System is presented in Table 4

below:

Table4: Average Timeto First Fix

Parameter’ Symbol Min Typ M ax Units
Hot Start — Typ. Signal @ -136 dBm TTFFryp - 0.5 - S
Hot Start — Low Signad @ - 141 dBm TTFF ow - 0.8 - S
Hot Start — Weak Signal @ - 146 dBm TTFFweak - 1.9 - S
Cold Start @ -136 dBm TTFFcp - 38 - S
Reacquisition @ -136 dBm TTFFraco - 0.1 - S

Notes:

! Stationary receiver, unless otherwise specified.
2 All parametersareat TA = 25C°, unless otherwise specified.

3.5.2 Position Accuracy (3-D NAV)

Table 5 below presents the Positional Accuracy for the W2SG0006 when integrated with the W2SG0006-DEV

Development System.

Table 5: Positional Accuracy

Parameter’ Typ. Units
Horizontal Position Accuracy: CEP (50%) 3 m
Horizontal Position Accuracy: 2dRM S (95%) 5 m
Vertical Position Accuracy: CEP (50%) 3 m
Vertical Position Accuracy: 2dRM S (95%) 5 m
Horizontal Ve ocity Accuracy: Deviation 0.728 m/s
Vertical Velocity Accuracy: Deviation 0.379 m/s

Notes:

! Stationary receiver, Open Sky at -130dBm, unless otherwise specified.
2 All parametersareat TA = 25C°, unless otherwise specified.

Copyright © 2007 Wi2Wi, Inc.
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3.6 Environmental Characteristics
Table 6 establishes the environmental limits for operational use of the W2SG0006.

Table 6: Environmental Characteristics

Parameter Symbal Min Typ. M ax. Units
Storage Temperature Tsr -40 - +85 Cc°
Operating Temperature Torr -30 +25 +85 Cc°
Humidity 5 - 95 %/Non-condensing
Altitude - - 60,000/18,288 ft/m
Acceleration - - 6.0 g

3.7 Antenna
The W2SG0006 provides a 50 Ohm antenna launch (pin 22) for connection to either a passive or active antenna.
The GPS module includes an internal LNA is designed to work with the passive antenna, but provides the bias

voltage supply for an active antenna to improve the receive sengitivity. If the design is to work with an Active
Antenng; Pin 21 (VCC_ANT) istied to 3.3VDC.

3.8 Normal Operation Implementation

Under normal operation with a passive antenna the W2SG0006 requires no external active components.
Figure 3illustrates the normal implementation for a module with external host.

Figure 3: Normal Operation | mplementation
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3.9 Backup Cell and Main Battery Implementation

The W2SG0006 provides backup-cell option to the user. Figure 4 shows recommended connections for backup
cell (pin #14) and main battery (pin #19 and pin #4). The minimum voltage for the backup-cell pinis2.0V.

Figure 4. Battery and Backup Cell Connections
TYP BATTERY SUPPLY

szit(t):lhed Vswitched
To PIN 4 & 19 e Vunswitched<3.6V
VDD _3V3 i D7
To PIN 14 ER%DINAOLDFEES L
BACKUP CELL BACKUR — VAN
CeL L L gar

NOTE: Vunsw itched<3.6V IS AN ALWAYS
'ON AND PRESENT SUPPLY THAT CANNOT
EXCEED ~3.6V, BUT MUST ALSO BE HIGH
ENOUGH POTENTIAL TO ENABLE THE
VDD_BB REGULATOR VIA nWAKEUP. USE
OF A LOW Ig CURRENT ZENER OR EQUIV
COULD BE CONSIDERED FOR THIS SUPPLY .

3.10 Flash Enable/Firmware Upgrade Implementation

The W2SG0006 Firmware is capable of being programmed or upgraded via the UART port A (Pins 16 and 17).
Please note that this cannot be accomplished from UART port B. This is accomplished using the SIRFFlash™
tool available to SIRF licensed developers. To enable the module to be programmed, 3.3V DC must be applied to
the FLASH_ENABLE (Pin 6). Figure 5 illustrates Flash Enable/Firmware upgrade implementation. Note: The
W2SG0006 will not operate as a GPS receiver while 3.3VDC is applied to the FLASH_ENABLE pin.

Figure5: Flash Enabling for Programming
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4 Development Support

The W2SG0006 device is embedded with GPS software, GSW3. This software is optimized to work in
very weak signal environments to improve navigation availability and accuracy.

To enable GPS performance testing, Wi2Wi provides a W2SG0006 GPS Evaluation board, along with
the SIRFDemo software tools.

The SIRFDemo isa PC tool that provides real-time monitoring of an attached GPS receiver’s operation
such as satellites being tracked, observed signal strength, and current position. It also provides the ability
to configure the receiver for specific operating modes, as well as a datalogging ability for later
investigation.

5 NMEA Input and Output Messages

5.1 NMEA Output Messages

The NMEA output commands generated by the W2SG0006 are listed in Table 7. Please note that messages 152
and 154 are generated when Extended Ephemerisis enabled (in the default firmware, thisfeature is disabled).

Table 7: NMEA Output M essages
Message Description
GGA |Time, position and fix type data.
GLL Latitude, longitude, UTC time of position fix and status.
GSA |GPS receiver operating mode, 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.
MSS |Signal-to-noise ratio, signal strength, frequency, and bit rate from a radio-beacon receiver.
RMC |Time, date, position, course and speed data.
VTG Course and speed information relative to the ground.
152 Extended Ephemeris Integrity
154 Extended Ephemeris ACK

Copyright © 2007 Wi2Wi, Inc.
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5.2 NMEA Input Messages

The NMEA messages used to control the W2SG0006 modules are listed in
Table 8. Messages 100 to 106 are SIRF proprietary NMEA messages. The MSK NMEA string is as defined by
the NMEA 0183 standard.

Table 8: NMEA Input M essages

Message Message ID Description
SetSerialPort 100 Set PORT A parameters and protocol
NavigationlInitialization 101 Parameters required for start using X/Y/Z
SetDGPSPort 102 Set PORT B parameters for DGPS input
Query/Rate Control 103 Query standard NMEA message and/or set output rate
LLANavigationInitialization 104 Parameters required for start using Lat/Lon/Alt
Development Data On/Off 105 Development Data messages On/Off
Select Datum 106 Selection of datum to be used for coordinate transformations
Extended Ephemeris Proprietary 1 107 Extended Ephemeris Proprietary message
Extended Ephemeris Proprietary 2 108 Extended Ephemeris Proprietary message
Extended Ephemeris Debug 110 Extended Ephemeris Debug
MSK Receiver Interface MSK Command message to a MSK radio-beacon receiver

6 SiRF Binary Input and Output Messages

6.1 SiRF Binary Output Messages

SIRF Binary Output Messages generated by the W2SG0006 are listed in Table 9. Please note that the support of
individual commands is dependent upon the firmware loaded in the module.
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Table 9: SRF Binary Output M essages

Hex Decimal Name Description
01 1 Reference Navigation Data Not Implemented

02 2 Measured Navigation Data Position, velocity, and time

03 3 True Tracker Data Not Implemented

04 4 Measured Tracking Data Satellite and C/No information

05 5 Raw Track Data Not supported by SiRFstarll

06 6 SW Version Receiver software

07 7 Clock Status Current clock status

08 8 50 BPS Subframe Data Standard ICD format

09 9 Throughput Navigation complete data

0A 10 Error ID Error coding for message failure
0B 11 Command Acknowledgment Successful request

0C 12 Command NAcknowledgment Unsuccessful request

0D 13 Visible List Auto Output

OE 14 Almanac Data Response to poll

OF 15 Ephemeris Data Response to poll

10 16 Test Mode 1 For use with SiRFtest (Test Mode 1)
11 17 Differential Corrections Received from DGPS broadcast
12 18 OkToSend CPU ON / OFF (TricklePower)

13 19 Navigation Parameters Response to Poll

14 20 Test Mode 2/3/4 Test Mode 2, 3, or 4 test data

1B 27 DGPS Status Differential GPS status information
1C 28 Nav. Lib. Measurement Data Measurement data

1D 29 Nav. Lib. DGPS Data Differential GPS data

1E 30 Nav. Lib. SV State Data Satellite state data

1F 31 Nav. Lib. Initialization Data Initialization data

29 41 Geodetic Navigation Data Geodetic navigation information
2B 43 Queue Command Parameters Command parameters

2D 45 Raw DR Data Raw DR data from ADC

2E 46 Test Mode 3 Additional test data (Test Mode 3)
30 48 Test Mode 4 for SiRFLoc v2.x only Additional test data (Test Mode 4)

SiRFDRive-specific Class of Output The MID is partitioned into messages identified by Sub

30 48 Messages IDs

31 49 Test Mode 4 for SIRFLoc v2.x only Additional test data (Test Mode 4)
32 50 SBAS Parameters SBAS operating parameters

34 52 1 PPS Time Message Time message for 1 PPS

37 55 Test Mode 4 Track Data

38 56 Extended Ephemeris Data Extended Ephemeris Mask and Integrity Information
E1l 225 SiRF internal message Reserved

FF 255 Development Data Various status messages
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6.2 SiRF Binary Input Messages

SiRF Binary input commands for the W2SG0006 are listed in
Table 10. Please note that the support of individual commands is dependent upon the firmware loaded in
the module.

Table 10: SIRF Binary Input M essages

Hex Decimal Name Description

35 53 Advanced Power Management Power management scheme for SiRFLoc and SiRFXTrac
80 128 Initialize Data Source Receiver initialization and associated parameters

81 129 Switch to NMEA Protocol Enable NMEA messages, output rate and baud rate

82 130 Set Almanac (upload) Sends an existing almanac file to the receiver

83 131 Handle Formatted Dump Data Outputs formatted data

84 132 Poll Software Version Polls for the loaded software version

85 133 DGPS Source Control DGPS correction source and beacon receiver information
86 134 Set Binary Serial Port Baud rate, data bits, stop bits, and parity

88 136 Mode Control Navigation mode configuration

89 137 DOP Mask Control DOP mask selection and parameters

8A 138 DGPS Mode DGPS mode selection and timeout value

8B 139 Elevation Mask Elevation tracking and navigation masks

8C 140 Power Mask Power tracking and navigation masks

8F 143 Static Navigation Configuration for static operation

90 144 Poll Clock Status Polls the clock status

91 145 Set DGPS Serial Port DGPS port baud rate, data bits, stop bits, and parity

92 146 Poll Aimanac Polls for almanac data

93 147 Poll Ephemeris Polls for ephemeris data

94 148 Flash Update On the fly software update

95 149 Set Ephemeris (upload) Sends an existing ephemeris to the receiver

96 150 Switch Operating Mode Test mode selection, SV ID, and period.

97 151 Set TricklePower Parameters Push to fix mode, duty cycle, and on time

98 152 Poll Navigation Parameters Polls for the current navigation parameters

A5 165 Set UART Configuration Protocol selection, baud rate, data bits, stop bits, and parity
A6 166 Set Message Rate SiRF Binary message output rate

A7 167 Set Low Power Acquisition Parameters |Low power configuration parameters

A8 168 Poll Command Parameters Poll for parameters:

0x80: Receiver initialized & associated params
0x85: DGPS source and beacon receiver info
0x88: Navigation mode configuration

0x89: DOP mask selection and parameters
0x8A: DGPS mode selection and timeout values
0x8B: Elevation tracking and navigation masks
0x8C: Power tracking and navigation masks
0x8F: Static navigation configuration

0x97: Low power parameters

AA 170 Set SBAS Parameters SBAS configuration parameters
SiRFDRive-specific Class of Input

AC 172 Messages The MID is partitioned into messages identified by Sub IDs.

B4-C7 180-199 [MID_UserlnputBegin - MID_UserInputEn{SDK user input messages only.
Selection of the Marketing Software Configurations as defined

B4 180 Marketing Software Configuration in bits [3:2] of the GSC2xr chip configuration register

B6 182 Set UART Configuration Obsolete.

E4 228 SiRF internal message Reserved

E8 232 Extended Ephemeris Proprietary Extended Ephemeris and Debug Flag
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7 Mechanical Information

7.1 Mechanical Specification

The module is a Surface Mount Device (SMD). Table 11 presents the mechanica characteristics of the
W2SG0006.
Table 11: Mechanical Characteristics

Parameter Specification Tol. Units
Size 15.15x155x 2.5 +0.1 mm
Pad Pitch 15 +0.05 mm

Please refer to Section Figure 7 for the recommended mounting board pad layout

7.2 Outline Drawing
The overdl dimensions of the W2SG0006 are 15mm x 15mm x 2.5mm. The module includes a shield.

Figure 6: Package Outline Drawing
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7.3 Recommended PCB Layout
The recommended pad pattern for the mounting board is presented in Figure 7.

Figure 7: Recommended PCB L ayout
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The W2SG0006 us a RoHS compliant product and requires a Lead-Free, RoHS compliant solder paste for proper
manufacturing. The recommended reflow profile for the W2SG0006 is presented in Figure 8.
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Figure 8: Recommended Reflow Profile
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8 Disclaimers

Wi2Wi, Inc. PRODUCTS ARE NOT AUTHORISED FOR USE AS CRITICAL COMPONENTS IN
LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF
THE MANAGING DIRECTOR OF Wi2Wi, Inc.
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The definitions used herein are:

a) Life support devices or systems are devices which (1) are intended for surgical implant into the body,
or (2) support or sustain life and whose failure to perform when properly used in accordance with the
instructions for use provided in the labeling can reasonably be expected to result in a significant injury
to the user. b) A critical component is any component of alife support device or system whose failure to
perform can be reasonably expected to cause the failure of the life support device or system, or to affect
its safety or effectiveness.

Wi2Wi does not assume responsibility for use of any of the circuitry described, no circuit patent licenses
are implied and Wi2Wi reserves the right at any time to change without notice said circuitry and
specifications.

8.1 Data Sheet Status

Wi2Wi, Inc. reserves the right to change the specification without prior notice in order to improve the
design and supply the best possible product. Updated information, firmware and release notes will be
made available on www.wi2wi.com. Please check with Wi2Wi Inc. for the most recent data before
initiating or completing a design.

9 Firmware Settings

The following are the default settings in the firmware:

o Communication protocol on UART port A: NMEA
Communication protocol on UART port B: SRF Binary
Baud rate on UART port A: 9600 bps
Baud rate on UART port B: 57600 bps
Data update rate: 1Hz
Static navigation is enabled (suitable for navigation systems)

10 Part Numbering
The following part numbering scheme is used for the W2SG0006:
e Part with default firmware settings as specified in Section 8 of this document: W2SG0006
e Part with custom firmware settings: W2SG0006-X XX, where XXX denote the firmware version (e.g.
001, 002)

Wi2Wi can create custom firmware based on the requirements of the customer.

11 Certifications

The W2SG0006 shall conform to the following standards when integrated to the W2SG0006-DEV devel opment
system.

EMC/Immunity
e United States: FCC Part 15
e Canada ICES 033

Copyright © 2007 Wi2Wi, Inc.
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European Union: EN 55022, |IEC 1004/CISPR 22
Japan: VCCI - V series

AustraliaNew Zealand :CISPR

Taiwan: CNS 13438

Korea: RRL No. 2005-82 (MIC)

People s Republic of China: GB9254

ct Safety

United States/Canada: UL/CSA 60950, UL 61010, UL 60065, CSA 601,CSA 61010,C22.2 No. 225
European Union: EN 60950, EN61010, IEC 60065, |EC 60601

Japan: ARIB STD-T66

People' s Republic of Chinac CNCA-08C-0312001

Restriction of Hazardous Substances Directive (RoHS) 2002/95/EC

All the certification documents and declarations can be provided upon request.

12 References

12.1

12.3

Specifications

System Specification, ICD-GPS-200C, NAVSTAR L1, Dated 12 April 2000
NMEA 0183 Version 3.01, January 2002, Addendum NMEA 0183-HS Version 1.0
FAA WAAS Specification FAA-E 2892b

Trademarks, Patents and Licenses

Trademarks: SIRF, SIRF logo, SiRFstar, SiIRF Powered, SnapLock, Foliage Lock, TricklePower,
SingleSat, SIRFLoc, SIRFDRIve, SnapStart, Push-to-Fix, SIRFNav, SiIRFWare and WinSIRF are
trademarks of SIRF Technology, Inc.

Licenses: Software and firmware license from SIRF

Other

W2SG0006-DEV Development Kit, GPS Module
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