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application notes page in www.sierrawireless.com for latest versions.

2 Introduction

This Application Note (APN) is provided to Sierra Wireless distributors and clients to aid more rapid development of embedded
applications using the Sierra Wireless portfolio of cellular solutions. To request a new application note, contact your regional
Sierra Wireless Product Marketing Manager.

3 Application Note Description

The acronym C-GPS stands for Companion GPS. Sierra Wireless offers the C-GPS Plug-In to its customers to ease the
integration process of the GPS functionalities with its GSM/GPRS Intelligent Embedded Modules by offering a ready-made
library within the software environment. This library drives a Companion GPS chipset. In this release, the GPS solution is the
Opus Il from eRide, Inc.

In order to facilitate evaluation, testing and development, Sierra Wireless makes available three development kits which
include a C-GPS Daughter board. One is based on the Opus Il chipset from eRide Inc, the second is based on the Nanoride
module from eRide Inc including an Opus Il chipset, and the third is based on the ATS3625 automotive grade module from
AT&S including an Opus Il chipset. These development kits can be ordered from Sierra Wireless and Sierra Wireless
distributors. The C-GPS chipset receives the GPS data, performs the preliminary processing on the data and forwards the
data to the AirPrime embedded module. The application executed on the AirPrime module receives this data and performs
processing based on the received data. The application needs not take care for low level interfacing with the GPS chipset as
Sierra Wireless provides C-GPS library which performs the task of managing the lower level details.

The C-GPS chipset uses one of the available UART to send/receive data from the AirPrime module. Hence, to be able to
receive the C-GPS data from the C-GPS chipset, FCM flow should be subscribed by the application. For Sierra Wireless
Software Suite 2.21 and later, our samples are designed for Open UART not for FCM. As one of the UART is internally used
by the GPS chipset, it is not possible to use this UART for any external application (like Terminal Emulator, TMT or
Hyperterminal). However, the UART which is not used by GPS chipset can be used to interface with an external application.
This UART can be used to send/receive AT commands/responses and also send the NMEA sentences.

Sierra Wireless provides sample applications which can be used to provide guidelines to create customized application based
on the requirements.

4 Hardware Configuration

4.1 Nanoride Development Kit

More details on the working of Daughter board are available in the C-GPS Nanoride Development kit User Guide (document

(1))

The C-GPS Nanoride Daughter board is connected to the module development kit board by its J300 connector, shown in the
picture below:
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The C-GPS Daughter board gets access to all the pins that are provided on the J300 connector. Using these pins, the C-GPS
Daughter board is able to send/receive data to/from the AirPrime module and hence able to interact with it.

4.2 Nanoride Daughter Board
The C-GPS Daughter board has the following layout:
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The Daughter Board has the following main components:

1. GPS Antenna Connector: This connector is used to connect an external GPS antenna to the C-GPS chipset.
Please note that the connection can be done using an active or passive antenna (an active antenna is provided with
the C-GPS Nanoride Development Kit).

2. UARTI1/UART2 configuration switch: This switch is used to select the UART used by the C-GPS Daughter board to
communicate with the module. If the switch is set to UARTL, then the Rx and Tx pins of UART1 are used by C-GPS
Daughter board to send/receive the GPS data. Hence, this UART cannot be used by the external application (like
TE/Hyperterminal). The UART?2 in this case, becomes the debug UART and can be used to send/receive AT
commands, and receive Debug trace/NMEA messages. This UART can be used with Hyperterminal/TE. The reverse
is true if the switch is set to UART2.

3. GPS Fix LED: A LED has been provided on the C-GPS Daughter board. This LED indicates whether GPS fix has
been achieved or not. The behavior of this LED is as follows.
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= If GPS fix has not been achieved, the LED glows steadily.

= As and when GPS fix is achieved, the LED starts blinking. The LED blink frequency is same as the one with
which the NMEA frames are sent to the external application.

= |If GPS fix is lost, then again, the LED stops blinking and glows steadily.

Note:  The GPS FIX LED is internally connected to GPIO20 of the module.

4.2.1  Configuration of Daughter Board

The C-GPS Daughter board is connected via its J300 connector to the AirPrime module. The UART switch must be positioned
according to the UART selected for the communication between the C-GPS daughter board & the module Mother board (see
section “UART1/UART2 configuration switch” in Nanoride Daughter Board for more information). The C-GPS Daughter
board has the following serial communication parameters:

e Baud Rate: 57600 bps

e Character Framing: 8 Data bits, 1 stop bit and Odd Parity.

e Flow control: No flow control

These parameters need to be set by the application which is interacting with the C-GPS Daughter board.

In addition to the above interface characteristics of the C-GPS board, the C-GPS chipset requires the following signals to be
driven:

e GPS_NRST: This input signal is used to reset the C-GPS Daughter board.
e GPS_EN_3V_RF: This signal is used to enable the power supply of the GPS RF function.
e GPS_EN_3V_BB: This signal is used to enable the power supply of the GPS Base Band function.

Warning: DC voltage (VBATT) is always present on the “RF” connector in order to power supply an antenna with LNA.

4.2.2  Configuration of the module Motherboard

The motherboard of the AirPrime module which is connected to the C-GPS Daughter board should also be configured for
proper working of the C-GPS Daughter board. The following image depicts the module motherboard which can be connected
to the C-GPS Daughter board. Note that the mother board could be either a Q2686/87 development kit board (see the Q26
series development kit user guide [6] for more details) or a WMP100 development kit board (see the WMP100 development kit
user guide [5] for more details).

Enable : =y - Enable

UARTL & L il UART2
SWItC : ) ' switch

C-GPS Daughter board requires the GPS_NRST, GPS_EN_3V_RF, and GPS_EN_3V_BB to be driven by the application.
These pins are connected with the following GPIOs on the Motherboard:
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S.No. Signal to be connected GPIO providing the signal
1. GPS_NRST GPIO19
2. GPS_EN_3V_RF GPI1023
3. GPS_EN_3V_BB GPI022
4. GPS_STATUS_LED GP1020

4221  Configuration of Motherboard
The motherboard must be configured by providing the correct switch position for the UART1/UART2 configuration switch.

In case the user is planning to use UART1 for communication with the C-GPS function, it is recommended to disable UART1
on the mother board with the enable switch (see the development kit user guide [5] or [6]). UART2 must be enabled on the
mother board if it is used for debug (see the development kit user guide [5] or [6]).

The reverse if UART2 is used for communication with the C-GPS function & UART1 for Debug.

In addition to these configurations, the ON/OFF switch must be set to ON and the Boot switch must be set to OFF.

4.3 Opus lll Development Kit

More details on the working of Daughter board are available in the C-GPS Opus Il Development kit User Guide (document

[2]).

The C-GPS Opus Il Daughter board is connected to the module development kit board by its J300 connector, as shown in the
figure below:
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The C-GPS Daughter board hence gets access to all the pins that are provided on the J300 connector. Using these pins, the
C-GPS Daughter board is able to send/receive data to/from the AirPrime module and hence able to interact with it.

4.3.1  Opus lll Daughter Board
The C-GPS Daughter board has the following layout:
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The Daughter Board has the following main components:

1. GPS Antenna Connectors: These two connectors are used to connect an external GPS antenna with the C-GPS
chipset. Please note that the connection must be made using an active (active antenna connector) or passive
(passive antenna connector) antenna. A switch is provided on the board for antenna selection. An active antenna is
provided with the Opus Il (chipset) C-GPS Development Kit.

2. UART1/UART2 configuration switch: This switch is used to select the UART used by the C-GPS Daughter board to
communicate with the module. If the switch is set to UARTL, then the Rx and Tx pins of UART1 are used by C-GPS
Daughter board to send/receive the GPS data. Hence, this UART cannot be used by the external application (like
TE/Hyperterminal). The UART2 in this case, becomes the debug UART and can be used to send/receive AT
commands, receive Debug traces, NMEA messages. This UART can be used with Hyperterminal/TE. The reverse is
true if the switch is set to UART2.

3. GPS Fix LED: A LED has been provided on the C-GPS Daughter board. This LED indicates whether GPS fix has
been achieved or not. The behavior of this LED is as follows.

= |f GPS fix has not been achieved, the LED glows steadily.

= As and when GPS fix is achieved, the LED starts blinking. The LED blink frequency is same as the one with
which the NMEA frames are sent to the external application.

= |f GPSfix is lost, then again, the LED stops blinking and glows steadily

Note:  The GPS FIX LED is internally connected to GPIO20 of the module.

4.3.1.1  Configuration of Daughter Board

The C-GPS Opus Ill Daughter board is connected via itsJ300 connector to the AirPrime module. The UART switch must be
positioned according to the UART selected for the communication between the C-GPS daughter board & the module Mother
board (see section “UART1/UART2 configuration switch” in Opus |ll Daughter Board for more information). An incorrect switch
position might lead to the C-GPS Daughter board not working properly. The C-GPS Daughter board has the following serial
communication parameters:

e Baud Rate: 57600 bps
e Character Framing: 8 Data bits, 1 stop bit and Odd Parity.
e Flow control: No flow control

These parameters need to be set by the application interacting with the C-GPS Daughter board.

In addition to the above interface characteristics of the C-GPS board, the C-GPS chipset requires the following signals to be
driven:

e GPS_NRST: This input signal is used to reset the C-GPS Daughter board.
e GPS_EN_3V_BB: This signal is used to enable the power supply of the GPS function.
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Warning: DC voltage (VBATT) is always present on the “RF” connector in order to power supply an antenna with LNA.

4.3.2  Configuration of AirPrime Motherboard

The motherboard of the AirPrime module which is connected to the C-GPS Daughter board should also be configured for
proper working of the C-GPS Daughter board. The following image depicts the module motherboard which can be connected
to the C-GPS Daughter board. Note that the mother board could be either a Q2686/87 development kit board (see the Q26
series development kit user guide [6] for more details) or a WMP100 development kit board (see the WMP100 development kit
user guide [5] for more details).

: ' : Enable
UART1 R i , : _
switch UART2 switch

C-GPS Daughter board requires the GPS_NRST and GPS_EN_3V_BB to be driven by the application. These pins are
connected with the following GPIOs on the Motherboard:

S.No. Signal to be connected GPIO providing the signal
GPS_NRST GPIO19
GPS_EN_3V_BB GPIO22
GPS_STATUS_LED GPI020

4.3.2.1  Configuration of Motherboard
The motherboard must be configured by providing the correct switch position for the UART1/UART2 configuration switch.

If the user is planning to use UART1 for communication with the C-GPS function, it is recommended to disable UART1 on the
mother board with the enable switch (see the development kit user guide [5] or [6]). UART2 must be enabled on the mother
board if it is used for debug (see the development kit user guide [5] or [6]).

The reverse if UART2 is used for communication with the C-GPS function & UART1 for Debug.

In addition to these configurations, the ON/OFF switch must be set to ON and the Boot switch must be set to OFF.

4.4 Opus Il ATS3625 Development Kit

Note:  The C-GPS Opus Il ATS3625 is only available with the C-GPS Plug-In 3.08.

More details on the working of Daughter board are available in the C-GPS Opus Il ATS3625 Development kit User Guide
(document [7]).
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The C-GPS Opus Il ATS3625 Daughter board is connected to the module development kit board by its J300 connector, as
shown in the figure below:
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WMP100
odule
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The C-GPS Opus Il ATS3625 Daughter board hence gets access to all the pins that are provided on the J300 connector.
Using these pins, the C-GPS Daughter board is able to send/receive data to/from the AirPrime module and hence able to
interact with it.

4.4.1  Opus lll ATS3625 Daughter Board
The C-GPS Opus Il ATS3625 Daughter board has the following layout:
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The Daughter Board has the following main components:

1. GPS Antenna Connector: This connector is used to connect an external GPS antenna to the C-GPS chipset.
Please note that the connection can be done using an active or passive antenna (an active antenna is provided with
the C-GPS Opus Il ATS3625 Development Kit).

2. UARTI1/UART2 configuration switch: This switch is used to select the UART used by the C-GPS Daughter board to
communicate with the module. If the switch is set to UARTL, then the Rx and Tx pins of UART1 are used by C-GPS
Daughter board to send/receive the GPS data. Hence, this UART cannot be used by the external application (like
TE/Hyperterminal). The UART?2 in this case, becomes the debug UART and can be used to send/receive AT
commands, and receive Debug trace/NMEA messages. This UART can be used with Hyperterminal/TE. The reverse
is true if the switch is set to UART2.
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3. GPS Fix LED: A LED has been provided on the C-GPS Daughter board. This LED indicates whether GPS fix has
been achieved or not. The behavior of this LED is as follows.

= |f GPS fix has not been achieved, the LED glows steadily.

= As and when GPS fix is achieved, the LED starts blinking. The LED blink frequency is same as the one with
which the NMEA frames are sent to the external application.

= |If GPS fix is lost, then again, the LED stops blinking and glows steadily.

Note:  The GPS FIX LED is internally connected to GPIO20 of the module.

4411  Configuration of Daughter Board

The C-GPS Opus Il ATS3625 Daughter board is connected via its J300 connector to the AirPrime module. The UART switch
must be positioned according to the UART selected for the communication between the C-GPS daughter board & the module
Mother board (see section “UART1/UART2 configuration switch” in CGPS Opus Il ATS3625 Daughter Board for more
information). The C-GPS Opus Ill ATS3625 Daughter board has the following serial communication parameters:

e Baud Rate: 57600 bps

e Character Framing: 8 Data bits, 1 stop bit and Odd Parity.

e Flow control: No flow control

These parameters need to be set by the application which is interacting with the C-GPS Daughter board.

In addition to the above interface characteristics of the C-GPS board, the C-GPS chipset requires the following signals to be
driven:

e GPS_NRST: This input signal is used to reset the C-GPS Daughter board.
e GPS_EN_3V3: This signal is used to enable the power supply of the GPS Base Band function.

Warning: DC voltage (VBATT) is always present on the “RF” connector in order to power supply an antenna with LNA.

4.4.2  Configuration of the module Motherboard

The motherboard of the AirPrime module which is connected to C-GPS Opus Il ATS3625 Daughter board should also be
configured for proper working of the C-GPS Opus Il ATS3625 Daughter board. The following image depicts the module
motherboard which can be connected to the C-GPS Opus Il ATS3625 Daughter board. Note that the mother board could be
either a Q2686/87 development kit board (see the Q26 series development kit user guide [6] for more details) or a WMP100
development kit board (see the WMP100 development kit user guide [5] for more details).

Enable

UART1
switch : i v ‘ Enable

UART2
switch

118903 s §
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C-GPS Opus Il ATS3625 Daughter board requires the GPS_NRST and GPS_EN_3V_BB to be driven by the application.
These pins are connected with the following GPIO’s on the Motherboard:

S.No. Signal to be connected GPIO providing the signal
GPS_NRST GPIO19
GPS_EN_3V3 GPI022
GPS_STATUS_LED GP1020

4.4.2.1 Motherboard Configuration
The motherboard must be configured by providing the correct switch position for the UART1/UART2 configuration switch.

If the user is planning to use UART1 for communication with the C-GPS Opus Il ATS3625 function, it is recommended to
disable UART1 on the mother board with the enable switch (see the development kit user guide [5] or [6]). UART2 must be
enabled on the mother board if it is used for debug (see the development kit user guide [5] or [6]).

The reverse if UART2 is used for communication with the C-GPS Opus Il ATS3625 function & UART1 for Debug.

In addition to these configurations, the ON/OFF switch must be set to ON and the Boot switch must be set to OFF.

4.5 Customer application

While designing an application using an AirPrime module (Q2686, Q2687, WMP100, WMP120, and WMP150) and a C-GPS
function, the connection between the module & GPS Function is done via a serial port interface.

For this it is recommended to use the UART2 module serial port as UART1 is dedicated to download.
The problem of this connection is that the level of UART2 and the UART of the GPS function don't match:

e Unlike UART1 (V-Hiis 2.8V) , the UART2 pins of the module use voltages of 1.8V, which are not directly compatible
with C-GPS Opus Il serial communication pins (RX and TX), requiring 2.8V.

Note:  To solve this issue the use of a level shifter 1.8V-2.8V is mandatory.

This is true whatever the Wireless CPU used (Q2686, Q2687, WMP100, WMP120 & WMP150) and the C-GPS technology
used (Opus llI chipset, Opus Il ATS3625 module & Nanoride module)

The figure below gives a schematic of this level shifter:

1.8W 28V

GP3 Function

Wirelegs CPUT

EITC

-] s T

i

Note that all Sierra Wireless C-GPS Development (Opus Il chipset, Opus Il ATS3625 & Nanoride) includes this level shifter.
See the schematics of their Development Kit for more details.
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5 C-GPS applications

Sierra Wireless provides sample applications which demonstrate how applications can be created which can be used to
interface with the C-GPS Daughter board.

The following sample applications are provided by Sierra Wireless:
1. Simple Sample
2. Query Application
3. Query Application Aiding
For each of the above mentioned sample applications, there is a version for each C-GPS Daughter board, i.e. one version for

Opus Il chipset, one version for Opus Il ATS3625 and one version for Nanoride. There is no need to adapt the gpioconfig.h
anymore.

Note:  RTE mode is available with restrictions; see the Sierra Wireless Software Suite Customer Release Note.

RTE mode may work with C-GPS if the baud rate is 460800 for the UART used with the PC.

5.1 Reduce power consumption on C-GPS chipset:

Customer should consider turning off the C-GPS chipset when C-GPS functionality is not required, and turn the chipset back
on when C-GPS functionality is required, in order to reduce power consumption. The proper steps to power on/off C-GPS
chipset are shown below. For details, please contact Sierra Wireless support.

To turn off:

1. Call API to shutdown C-GPS stack
2. Stop the function which processes the output from C-GPS chipset
3. Toggle the signals (GPS_EN_3V_RF, GPS_EN_3V_BB and GPS_NRST for Nanoride, or GPS_EN_3V_BB and
GPS_NRST for Opus lll or GPS_EN_3V3 and GPS_NRST for Opus lll ATS3625) used to control C-GPS chipset
To turn on:

1. Toggle the signals (GPS_EN_3V_RF, GPS_EN_3V_BB and GPS_NRST for Nanoride, or GPS_EN_3V_BB and
GPS_NRST for Opus lll or GPS_EN_3V3 and GPS_NRST for Opus lll ATS3625) used to control C-GPS chipset

2. Resume the function which processes the output from C-GPS chipset
3. Call API to start C-GPS stack

Power consumption can be further reduced, if slow idle mode (W32K) is also considered.

5.2 Simple Sample

This sample application uses the C-GPS Daughter board and receives the GPS data from it. The application sends the
position information to the user in the form of AT responses. There is no custom AT command to be used with the application.
The application takes the raw data received from the GPS chipset and calculates the position to be displayed. It does not
create NMEA frames and just displays the position information in the form of longitude and latitude.

References: For more information, as to how the sample works, please refer to the Simple Sample Application Description
HTML document. This document is present in the /Samples/SimpleSample directory in the installation). This document
describes the functionality of the application, the points to note and how the position information will be displayed to the user.

5.3 Query Application

This sample application uses the C-GPS Daughter board and receives the GPS data from it. The application can also be
configured to display the NMEA built from the GPS data (formatted NMEA format) or to display GPS core traces using a
customer AT command (AT+NMEA). These frames can be received over the Debug UART. Hence, the user can use
mapping software to get the GPS coordinates.

References: For more information, as to how the sample works, please refer to the Query Application sample description
HTML document. (This document is present in the /Samples/QueryApp directory in the installation) This document describes
the custom AT commands which can be used to configure various parameters for the sample application and the format in
which the GPS information is sent.
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5.4 Query Application Aiding

This sample application demonstrates the use of Assisted GPS (A-GPS). This sample is based on the Query Application only,
with the difference being, that, in case of reduced satellite visibility, the sample requests for the position information from the
eRide A-GPS Server. The eRide A-GPS Server requires the cell information from the module using which it determines the
estimate position of the module. It should be noted that the aiding server is hosted and maintained by eRide only. To use the
application, the user has to get a group ID for the eRide A-GPS Server, which will be used to authenticate if the user has
registered itself for the assisted GPS solution with the eRide A-GPS Server. Please contact Sierra Wireless or eRide in order
to get this group ID. AT+ERAGPSID is used to enable the group ID.

Note:  For more information about the eRide A-GPS Server, see the eRide A-GPS Server Access guide [8].

The C-GPS library has some new APIs which can be used to provide some specific callbacks that are called whenever the
location information has to be provided to the server. It is worth noting that the Query Application Aiding sample also uses the
WIP library to create a TCP socket, and the cell information of the module is sent to the eRide A-GPS Server using a TCP
socket. To obtain aiding information for the position fix, the solution sends about 80 bytes of data to the server. This data
consists of the LAC ID of the main cell and the neighboring cells along with other cell information. The eRide A-GPS Server
responds with up to 3000 bytes of data, which can assist the module in getting the position fix.

The application monitors the state of the neighboring cells continuously, and in case, there is some change in the cells, the
application can request for another fix if no GPS information is available from the satellites.

References: For more information as to how the sample works, please refer to the Query Application Aiding sample
description HTML document. (This document is present in the /Samples/QueryAppAiding directory in the installation.) This
document describes the custom AT commands which can be used to configure various parameters for the sample application
and the format in which the GPS information is sent.

5.5 Steps to Download the Samples

Note:  UART2 or USB cannot be used to download the application.

5.5.1 Downloading using XModem Protocol

The user can download the sample using the XModem protocol using Hyperterminal (or a similar serial port utility which
provides XModem protocol to transfer information). Following steps should be taken to download the sample.

1. Connect UART1 with the PC which has the application binary. The connection parameters for Hyperterminal (or
similar application should be):
a. Baud Rate: 115200 bauds/sec
b. Data bits: 8 data bits, no parity, 1 stop bit.

2. Set the BOOT switch on the AirPrime module Motherboard to OFF. The ON/OFF switch should be set to ON. Make
sure that the CGPS Daughter board is not connected.

3. Execute the command AT+WDWL. The XModem NACK characters (‘$) would start to appear.

4. Transfer the sample binary application (compilerused_workspacename_H.wpb.dwl or
compilerused_workspacename_H.dwl). NOTE: The literal compilerused can have the values “ads” or “gcc” depending
on the compiler which is used to compile the application.

5. After the download is complete, execute AT+CFUN=1 command to reset the module.
6. Execute AT+WOPEN=1 command to start the sample application.

5.5.2  Downloading using DwIWin
Sierra Wireless provides a utility called DwIWin which can be used to download the sample applications.
The steps to download the sample are:

1. Connectto UARTL1 (115200 bauds, 8 data bits, no parity, 1 stop bit).
On the AirPrime module Development Board set the boot switch to ON.
Configure DWLWIN as shown below.

Make sure the C-GPS Daughter board is not connected.

Select the sample application having the extension .wpb at the end.
Start the download.

Once completed, switch the boot back to OFF.

No ok wbd

WM_DEV_CGPS3_APN_001 Rev 003 February 24, 2010 11



.%. SIERRA Opus Il C-GPS

WIRELESS WM_DEV_CGPS3_APN_001-003

8. Connect the C-GPS Daughter board.

9. Set UART1/UART?2 switch on C-GPS Daughter board to UART2.

10. Push the hardware reset.

11. If needed start the application using AT+WOPEN=1.

12. Connect to the port UART2 (115200 bauds, 8 data bits, no parity, 1 stop bit).
13. NMEA should be received on the UART2.

#: DWLWin ¥. 4.1.1.0 ] =lofx]
Download | General | Advanced |
Working Dir :
| \\blikecB50B2dACGPS_TrackersQuerybpphadshout | _]

[Jads_Test_Query_H.bi
ads_Test_Query H.w

. Serial Port Settings Erase:

Port Number : I COM1 - I [~ Objects

I~ Customization Files

Rate: |115200 'I [V Open&T application

I~ Reset after download CPU Type: |026 v

 Monitoring
=

Elapsed Time: 18s
Rate : 10656 Bytes/s

RAM Size : 1024 Ko

Flash Size : 4036 Ko

Flash Type: ST 32Mib M58WR
Status : Downloading binary file ads_Test Query H.wpb

Sending contents...

Hep | Hide | Evit

5.6 Steps to Execute the Samples

To start the application, the command AT+WOPEN=1 needs to be given. The user must configure the switch positions on the
Daughter board (to select the UART to be used for C-GPS) and the switch positions on the AirPrime module motherboard as
described earlier in this document.

Using the above mentioned commands, the following steps should be used to execute the sample applications:

1. Execute AT+WOPEN=1 command.
2. Set the availability of NMEA frames over the Debug UART using AT+NMEA command.

3. Execute the AT+CGPS command to select the UART which must be used by the C-GPS Daughter board. The
parameter given for the command must be coherent with the switch position provided on the C-GPS Daughter board.
The C-GPS sample application will start at this point of time and will take roughly 15 seconds to receive the NMEA
frames. If AT+NMEA command is configured to display the NMEA frames over the Debug UART, then the frames will
be received over the UART after 15 seconds.

4. If the parameters set using AT+NMEA and AT+CGPS commands are to be saved, then the command
AT+CONFIG=1 should be issued. In this case, after module reset, the application would automatically start using the
saved parameters and there is no need for the user to execute AT+NMEA and AT+CGPS commands again. To
prevent the module from using the same configuration again and again (after reset), the command AT+CONFIG=0
should be given and the module should be reset.

6 Annexes

This section provides vital statistical information regarding the performance, the GPS core traces flow information and NMEA
Frame description.

WM_DEV_CGPS3_APN_001 Rev 003 February 24, 2010 12



,%. SIERRA Opus Il C-GPS

WIRELESS WM_DEV_CGPS3_APN_001-003

6.1 Footprint
C-GPS ARM lib footprint

Library QueryApp application
ROM 295 Kbytes 362 Kbytes
RAM (Static) 68 Kbytes 84 Kbytes
C-GPS GCCl lib footprint

Library QueryApp application
ROM 356 Kbytes 442 Kbytes
RAM (Static) 68 Kbytes 86.6 Kbytes

NB: For Memory footprint: The ADL library RAM and ROM sizes should be added to the GPS Plug In sizes to estimate the
global RAM and ROM footprint.

6.2 CPU Requirements
The processing power requirements are measured as follows:

e using C-GPS QueryApp sample application of the C-GPS package
e no NMEA output on debug UART (i.e. AT+NMEA=0 configuration is used)
e W-CPU running at 26MHz (i.e. its default mode)

e processing power includes all processing linked to GPS feature, in particular the C-GPS library, the QueryApp sample
and the serial interface with GPS companion hardware. It excludes other processing such as the GSM/GPRS stack
processing.

e reported processing power is the averaged over 2 seconds’ periods

Under these conditions, the C-GPS processing power requirement does not exceed 13% of the total W-CPU processing
power. The maximum is achieved in tracking mode (once first fix has been achieved); during GPS acquisition phase, the
processing power requirements are lower than 13%

6.3 GPS Performances

6.3.1 Nanoride

Conditions Notes Value
. Outdoor .
Position Accuracy (o:en sky) 50% percentile 1.3m CEP
Indoor 95% percentile 12.5m CEP
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Conditions Notes Value
Acquisition Sensitivity Warm start Passive antenna® -144dBm Min.
Active antenna TBD*
Hot start Passive antenna -159dBm Min.
Active antenna TBD*
Cold Start Passive antenna -144dBm Min.
Active antenna TBD*
-130dBm 0,7s
3 2 ’
H I T
TTFF ot Start -140dBm 2.4s yp
-130dBm 34s
Warm Start® T
-140dBm 39s P
-130dBm 34s
| 2 T
Cold Start -140dBm 73s P
Desensm%atlon due to GSM 1 GSM burst over 8 slots | Continuous fixes 1,1dB Typ
Tx bursts
!: Passive antenna or LNA active antenna with no more than 10dB gain.
% Simulator with all signals at -130dBm & -140dBm
%: Using 0.5ppm TCXO and the optional TCO circuit
% To be defined, Active value is close to the passive value but a confirmation is required.
®: Desensitization is a phenomenon due to the use of an antenna bimode GSM/GPS.
6.3.2 OPUS Il chipsets
Conditions Notes Value
. Outdoor .
Position Accuracy 50% percentile 2,5m CEP
(Open Sky)
Indoor 50% percentile 10 m CEP
Acquisition Sensitivity Warm start Passive antenna -142 dBm Min.
Active antenna -144.5 dBm Min.
Hot start Passive antenna -158dBm Min.
Active antenna -161dBm Min.
-130dBm 0,8s
TTFF Hot Start ' T
-140dBm 2,3s P
-130dBm 35s
Warm Start T
-140dBm 46s P
-130dBm 37,4s
Cold Start ' T
-140dBm 73,3s P
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Conditions Notes Value
Eltjerssetr;iitization due to GSM Tx ik();tsSM burst over 8 Continuous fixes 11dB Typ
!: Desensitization is a phenomenon due to the use of an antenna bimode GSM/GPS.
6.3.3 OPUS Il ATS3625
Conditions Notes Value
Position Accuracy gjpt)i(r)]o;ky) 50% percentile 2,5m CEP
Indoor 50% percentile 10 m CEP
Acquisition Sensitivity Warm start Active antenna -145 dBm Min.
Hot start Active antenna -159dBm Min.
Cold Start Active antenna -142 dBm Min
TTFF Hot Start TBD TBD Typ
Warm Start TBD TBD Typ
Cold Start TBD TBD Typ
Ejfsirésiitization due to GSM Tx ilcc)isSM burst over 8 Continuous fixes 1.1dB Typ

!: Desensitization is a phenomenon due to the use of an antenna bimode GSM/GPS.

6.4 GPS Core Traces

It is recommended to have the ability to retrieve GPS core traces.

The function “cbPutDebug” has to be activated by the application. (Please refer to the “Query application” sample for the use
of “AT+NMEA” command to display GPS core traces).

The GPS core traces are displayed on the debug UART in Data mode.

6.5 Description of NMEA Frames

NMEA 0183 standard defines the NMEA sentences and for each of these sentences the first word, called a data type defines
how the rest of the sentence is interpreted. Each data has its own unique interpretation, as defined by the NMEA standard.

Sentences vary in the information they contain. Some sentences will repeat some of the information already provided, while
others provide new data.

Types of NMEA tags included in the C-GPS sample application are:

e  $GPGLL Geographic Position, Latitude/Longitude
e $GPGSV GPS Satellites in View Data

e $GPZDA UTC Date & Time

e 3$GPGGA Global Positioning System Fix Data

e 3$GPVTG Course over ground and ground speed
e 3$GPGSA GPS DoP (Dilution of Precision) and Active Satellites

e  $GPRMC Recommended Minimum Specific GNSS GPS/TRANSIT Data

WM_DEV_CGPS3_APN_001

Rev 003

February 24, 2010

15




.%. SIERRA Opus Il C-GPS

WIRELESS WM_DEV_CGPS3_APN_001-003

This section describes what information is included in which NMEA sentence and how to interpret various fields in the NMEA
sentence:

6.5.1  GLL (Geographic Position Latitude Longitude)
$GPGLL,1111.11,E,vyyyyy.vy, F, hhmmss.ss,A*hh
e |lILll Destination waypoint latitude
e E NorS (for latitude)
e yyyyy.yy Destination waypoint longitude
e F E orW (for longitude)
e  hhmmss.ss UTC of position fix (time)
e A Data Status (A = OK, V = Void)
e *hh Checksum

6.5.2 GSV (Satellites in View Data)
$GPGSV,A,B,C,D1,E1,Az1,SNR1,D2,E2,Az2,SNR2,D3,E3,Az3,SNR3,D4,E4, Az4,SNR4*hh
e A Number of messages required to hold data on all SVs in view
e B Message number
e C Total number of satellites in view
e DI1-D4 Satellite PRN number
e E1-E4 Elevation in degrees (90 maximum)
e Az1-Az4 Azimuth (measured in degrees from True north, 000 to 359
e SNR1-SNR4 Signal-to-noise ratio (the higher the number the better the signal)
e *hh Checksum

6.5.3 ZDA (Date and Time)
SGPZDA, hhmmss.ss,dd,mm, yyyy, xx, vy, *hh
e hhmmss.ss UTC of position fix (time)

e dd Day
e mm Month
* yyyy Year

e xx Local zone hours (-13 to 13)
e yy Local zone minutes (00 to 59)
e *hh Checksum

6.5.4  GGA (Global Positioning System Fix Data)
SGPGGA, hhmmss.ss, 1111.11,E,yyyyy.vy,F,A,bb,x.x,v.y,M,z.2,M,s.s, ####, *hh
e hhmmss.ss UTC of position fix (time)
e |llILll Destination waypoint latitude
e E Nor S (for latitude)
e yyyyy.yy Destination waypoint longitude
e F E orW (for longitude)
e A Fix quality:
= 0=lInvalid
= 1=GPSfix (SPS)
= 2 =DGPSfix
= 3=PPSfix
= 4 =Real Time Kinematic
= 5=Float RTK
= 6 = Estimated (dead reckoning)
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= 7 =Manual input mode
= 8 = Simulation mode
e bb Number of satellites in use
e  X.X Horizontal error (precision)
e y.y,M Antenna height in meters
e z.z,M Height of geoid (mean sea level) in meters
e s.sTime in seconds since last update
o #### DGPS station ID
e *hh Checksum

6.55 VTG (Course over Ground and Ground Speed)
$GPVTG, COG, T, COG,M, SOG, N, SOG, K, A*hh
e COG,T Course over Ground (T = true)
e COG,M Course over Ground (M = magnetic)
e  SOG,N Speed over Ground (N= knots)
e  SOG,K Speed over Ground (K = km/h)
e M Mode indicator
= A= Autonomous
= D= Differential
= E= Estimated (Dead Reckoning)
= N=None
e *hh Checksum

6.5.6 GSA (GNSS DOP - Dilution of Precision and active satellites)
$GPGSA,OM,NM, D1-D12, PDOP, HDOP, VDOP*hh
e  OM Operation Mode
e M : Manual forced to operate in 2D or 3D
e A: Automatic 2D/3D
e NM Navigation Mode
= 1:Fix not available
= 2:2D
= 3:3D
e D1-D12 Satellite Vehicles Used in Position Fix
e PDOP Position Dilution of Precision (PDOP)
e  HDOP Horizontal Dilution of Precision (HDOP)
e VDORP Vertical Dilution of Precision (VDOP)
e *hh Checksum

6.5.7 RMC (Recommended Minimum Specific Data)
SGPRMC, hhmmss.ss,A,1111.11,E,yyyyy.vy,F,SOG, COG,ddmnyy,MV,F,M*hh
e hhmmss.ss UTC of position fix (time)
e A Data Status (A = OK, V = Void)
e |llLIl Destination waypoint latitude
e E Nor S (for latitude)
e yyyyy.yy Destination waypoint longitude
e F E orW (for longitude)
e SOG Speed Over Ground (knots)
e COG Course Over Ground (°)

WM_DEV_CGPS3_APN_001 Rev 003 February 24, 2010 17



,-‘%. SIERRA Opus Il C-GPS

WIRELESS WM_DEV_CGPS3_APN_001-003

e Ddmmyy Date Stamp coordinated
e MV Magnetic Variation (°)
e F East or West Magnetic Variation Direction
e M Mode indicator
= A= Autonomous
= D= Differential
=  E= Dead Reckoning,
= N= None
e *hh Checksum

7 Schematic Combination

The simplified schematic shown below indicates the inter-connection of the module and C-GPS.

L vearr A wene UL e s
VBATT + VCC_Wa s La GPS_Iva
vegp LB VOC_2v8 veeavs o veeove § M Fvee s 6|
prug e P02 ) CTOA-RNDZ /R | D2 g 324, ART Rz
M H 34 102 4 CT‘GJ—TKJ?,-"CD‘DH 54 Tx02 n " Tx02 34 |_UART_T¥2
g o PO cros-Toyeroas oo DO M PERLY 88\ uRT_Tt
(30 L" CTI4—RX01/CR03T N g ol n |_UART _RX1
P02 m__ GAozo GPOZ0 m__ GAoz0 A GPOZ0 1 “4020
ADING/GPIOS A2 gpozy 2 G023 o W OP0EE T2 sy
cppe [15__GA022 N apogy |13__GP022 N 7R
crgy 167019 et [18__GH0 f soeon  wl
GE4 Dav, Kit SCH Q26 Dev, Kit 50H C-GPS Noneride Dev, Kit SCH
i 3
- &zgs? VBATT VBATT Gt‘i’iﬁé =
VBATT 2 VBATT
v_pore | 5 vee_wa o g s
vee s (8 vecoe VM Wvecavs 6]
CTI04—RXDZ /GRS 32 Rg 2 I3 B2 32 | _UART _RxZ
CTR3-THDZ/GPIW,/NTE | X2 o D02 34 uART_Tx2
cros-royerns oo 10! M PR ALY B8\ uaRT_Tt
CTH4—RXD/ G037 1R ia Ls R Ll |_UART_Rx1
CPOZ0 m_ GRc20 N N GPOZ0 11 =020
appy 12023 , ]
GPOEz 5 G022 I GPIOZ2 13 “072
Pl GPIDte Qo deon  ml o
WHETD Dew, it SCH 675 Opus I Dew, Kit SCH
Group A Group B

Note:  The C-GPS Opus Il ATS3625 inter-connection is similar to the C-GPS Opus Il inter-connection.

The table below is the reworked list for the particular schematic combination.

Group A Group B Rework list
Q26 Dev. Kit SCH No
WMP100 Dev. Kit SCH No

C-GPS Nanoride FSD SCH C-GPS Nanoride FSD SCH
(Chipset) - Remove U301 and R313, and short U301 pin5 to U301 pin6.

Q64 Dev. Kit SCH - Replace R311 from 10kQ to 0Q.

[level shifter included in Q64]
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C-GPS Opus Il Dev. Kit SCH

(Module)
Q64 Dev. Kit SCH

Group A Group B Rework list
Q26 Dev. Kit SCH No
WMP100 Dev. Kit SCH No

C-GPS Opus Il Dev. Kit SCH
- Remove U301 and R316, and short U301 pin5 to U301 pin6.
- Replace R313 from 10kQ to 0Q.

[level shifter included in Q64]

Q26 Dev. Kit SCH
WMP100 Dev. Kit SCH

C-GPS ATS3625 Dev. Kit SCH

(Module)
Q64 Dev. Kit SCH

No

No

C-GPS ATS3625 Dev. Kit SCH
- Remove U302 and R316, and short U302 pin5 to U301 pin6.
- Replace R314 from 10kQ to 0Q.

[level shifter included in Q64]

Due to the Q64 embedded level shifter, below is the rework example for C-GPS Dev. Kit.

For C-GPS Nanoride Developer Kit:

GPE_1.8V
I TART RX2
o s 4
B2 [B2
i iz 3
£ £ 2 d #l UART RX:2
2
E;-:lﬁ
R313 VOO _TART
=
El
THD3N 1
TaND
TART TE2 RI1L I_UART T2
Circuitry
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For C-GPS Opus |l Developer Kit:

GPS_1.8V
™

I_UART_RX2
—

BZ B2

e I rigEmy ]| Us00  ||[g Jusor

2
= { R316 aps_2.8v R 4 z 1 o]

GHD oo — ]

= o) -

TUART T2 R2113 I _UART TXZ v D I:I o D (]
o — -

Circuitry PCB
For C-GPS Opus Il ATS3625 Developer Kit:

GPS_1.8V

I_UART_RX2

i ) am> RS2 .
qu{z 3 R3] R 30 ;
Tl T 1300 oo
- 1907 mm =

it wm e R30mm wmR 0o mm_ 0
R307 mm

A
[y
-

R31 3:[;::]H

U301

U350

GND

Circuitry

8 Package Deliverables

This application note is delivered as a single compressed zip archive as follows:
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Filename Description

Opuslll_C-GPS_Application_Note_Rev003.zip Application Note

9 Related Documents

Filename Comment
[1] WM_DEV_CGPS3_UGD_002 C-GPS Nanoride Development kit User Guide
[2] WM_DEV_CGPS3_UGD_001 C-GPS Opus Il Development kit User Guide

Ri I GPS Li APIs Devel ’ i
eRide Opus [ll GPS Library s Developer's Guide Provided on each version of Plug-In software

(3]

eRide Opus Il GPS Aiding APIs Developer’s Guide Provided on each version of Plug-In software

[4]

[5] WM_DEV_WUP_UGD_001 WMP100 development kit user guide

[6] WM_BBD_Q26_UGD_001 Q26 series development kit user guide

7] WM_DEV_CGPS3_UGD_004 C-GPS qus Il ATS3625 Development kit
User Guide

[8] eRide A-GPS Server Access How to obtain and how to program GrouplDs

Note:  Data sheets and application notes related to Opus Ill chipset, Nanoride module and ATS3625 module are available
from eRide distributor Hitachi High-Tech (see SUPPORT).

10 Software Compatibility Matrix

Firmware Sierra Wireless Software Suite Plug-Ins
WIP v3.X
. DK v4.22

6.63 Sbrv C-GPS v3.04

) . . WIP v2.02/v3.1X
6.5 Sierra Wireless Software Suite v1.X C-GPS v3.04

. . . WIP v3.1X/N4.X
7.X Sierra Wireless Software Suite v2.X C-GPS v3.04

. . . WIP v5.X and upper
7.3a and later Sierra Wireless Software Suite v2.21 and later C-GPS v3.08

Caution: The C-GPS Opus Ill Daughter board doesn’t work with Firmware 7.1 because of an anomaly (ANO47317) which is
only present on this firmware.

The C-GPS Nanoride Daughter board is not impacted by this anomaly.
11 Support

C-GPS Plug-In support (software, development kits, application design, etc.): Sierra Wireless

e For direct clients: contact your Sierra Wireless FAE
e  For distributor clients: contact your distributor FAE
e For distributors: contact your Sierra Wireless FAE

GPS hardware support (GPS design review, etc.): eRide

e www.eRide.com
e support@eRide.com

Sales channel support (quotation, sourcing, datasheet): Hitachi High-Technology

e Hitachi High Technology local representative
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e www.hitachi-hitec.com/global
e  gps_contact@nst.hitachi-hitec.com

12 Document History

Version Date History

001 June 18, 2008 Creation
002 April 29, 2009 ATS3625 updates
003 February 24, 2010 Update to Sierra Wireless format and general review

13 Legal Notice

Important Notice

Due to the nature of wireless communications, transmission and reception of data can never be guaranteed. Data may be delayed, corrupted (i.e., have errors) or be totally lost. Although significant delays or losses of data are
rare when wireless devices such as the Sierra Wireless modem are used in a normal manner with a well-constructed network, the Sierra Wireless modem should not be used in situations where failure to transmit or receive data
could result in damage of any kind to the user or any other party, including but not limited to personal injury, death, or loss of property. Sierra Wireless accepts no responsibility for damages of any kind resulting from delays or
erors in data transmitted or received using the Sierra Wireless modem, or for failure of the Sierra Wireless modem to transmit or receive such data.

Safety and Hazards

Do not operate the Sierra Wireless modem in areas where blasting is in progress, where explosive atmospheres may be present, near medical equipment, near life support equipment, or any equipment which may be susceptible
to any form of radio interference. In such areas, the Sierra Wireless modem MUST BE POWERED OFF. The Sierra Wireless modem can transmit signals that could interfere with this equipment. Do not operate the Sierra
Wireless modem in any aircraft, whether the aircraft is on the ground or in flight. In aircraft, the Sierra Wireless modem MUST BE POWERED OFF. When operating, the Sierra Wireless modem can transmit signals that could
interfere with various onboard systems.

Note: Some airlines may permit the use of cellular phones while the aircraft is on the ground and the door is open. Sierra Wireless modems may be used at this time.

The driver or operator of any vehicle should not operate the Sierra Wireless modem while in control of a vehicle. Doing so will detract from the driver or operator’s control and operation of that vehicle. In some states and
provinces, operating such communications devices while in control of a vehicle is an offence.

Limitations of Liability

This manual is provided “as is”. Sierra Wireless makes no warranties of any kind, either expressed or implied, including any implied warranties of merchantability, fitness for a particular purpose, or noninfringement. The recipient of the
manual shall endorse all risks arising from its use.

The information in this manual is subject to change without notice and does not represent a commitment on the part of Sierra Wireless. SIERRA WIRELESS AND ITS AFFILIATES SPECIFICALLY DISCLAIM LIABILITY FOR
ANY AND ALL DIRECT, INDIRECT, SPECIAL, GENERAL, INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR EXEMPLARY DAMAGES INCLUDING, BUT NOT LIMITED TO, LOSS OF PROFITS OR REVENUE OR
ANTICIPATED PROFITS OR REVENUE ARISING OUT OF THE USE OR INABILITY TO USE ANY SIERRA WIRELESS PRODUCT, EVEN IF SIERRA WIRELESS AND/OR ITS AFFILIATES HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES OR THEY ARE FORESEEABLE OR FOR CLAIMS BY ANY THIRD PARTY.

Notwithstanding the foregoing, in no event shall Sierra Wireless and/or its affiliates aggregate liability arising under or in connection with the Sierra Wireless product, regardless of the number of events, occurrences, or claims
giving rise to liability, be in excess of the price paid by the purchaser for the Sierra Wireless product.

Patents
Portions of this product may be covered by some or all of the following US patents:

5,515,013 5,629,960 5,845,216 5,847,553 5,878,234 5,890,057 5,929,815 6,169,884
6,191,741 6,199,168 6,339,405 6,359,591 6,400,336 6,516,204 6,561,851 6,643,501
6,653,979 6,697,030 6,785,830 6,845,249 6,847,830 6,876,697 6,879,585 6,886,049
6,968,171 6,985,757 7,023,878 7,053,843 7,106,569 7,145,267 7,200,512 7,295,171
7,287,162 D442,170 D459,303 D599,256 D560,911

and other patents pending.

This product includes technology licensed from QUALCOMM® 3G

Manufactured or sold by Sierra Wireless or its licensees under one or more patents licensed from InterDigital Group.
Copyright

© 2010 Sierra Wireless. All rights reserved.

Trademarks

AirCard® and Watcher” are registered trademarks of Sierra Wireless. Sierra Wireless™, AirPrime™, AirLink™, Aiflvantage™ and the Sierra Wireless logo are trademarks of Sierra Wireless.

WaveCOMc“ @ © inSIM®, WAVECOM®, WISMO®, Wireless Microprocessor”, module, Open AT® are filed or registered trademarks of Sierra Wireless S.A. in France and/or in other countries.
Windows” and Windows Vista® are registered trademarks of Microsoft Corporation.

Macintosh and Mac OS are registered trademarks of Apple Inc., registered in the U.S. and other countries.

QUALCOMM"” is a registered trademark of QUALCOMM Incorporated. Used under license.

Other trademarks are the property of the respective owners.
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