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1 INTRODUCTION - SYSTEM REQUIREMENTS

This kit is provided to demonstrate the performances of the Semtech XE1610-OEMPVT reference design, based on
the XE1610 chipset. The kit includes:

- 2 active GPS antennas, including one with a 3-meter coax cable

- 2 GPS PVT GPS module based on Semtech XE1610-OEMPVT reference design

- an interface board, that includes a sub-board to convert serial UART signals to USB
- aUSBcable

- aCD ROM that includes documentation, GPS Monitor software and USB drivers

To operate, the minimum system configuration requires a PC running under Windows 98/NT/2000/XP with 1 USB port
available.

This basic configuration allows dialog between the PC and the evaluation kit using serial communication (COM port)
and NMEA character strings provided by and to the PVT module. Based on that NMEA string the GPS Monitor can
display position, time, speed, satellite information, position plot and sky plot.

It is also possible to operate the kit with commercial mapping software. The requirement is that it should accept NMEA
data on a serial COM port as input, which most, if not all, do.

©Semtech 2005 www.semtech.com
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2 HARDWARE INSTALLATION

First, plug the packaged antenna coax cable in the SMA connector on the back panel (see the figure below).
To operate the RGPSDO012 kit there is no need for an external power supply; since it is powered directly by the USB
port. However, if you don’'t have a USB port available, please go to section 4.

Plug the USB cable in the USB connector on the side panel (see the figure below).

Antenna
Connector

usB
Connector

Finally, when your computer is turned on and ready for operation, BUT NOT BEFORE, plug the other end of the USB
cable into the computer USB port that is available. The first time you do so, the operating system will ask you to install
the driver for the serial USB connection. Simply follow the instructions described in Section 5 “Software Installation —
USB Serial Port Driver”.

USB Interface
Board

3 DIP SWITCHES CONFIGURATION

The kit has 2 sets of DIP switches to control various settings, the Front Panel DIP Switches and the Internal DIP
Switches.

©Semtech 2005 www.semtech.com
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3.1 FRONT PANEL DIPSWITCHES

The Front Panel individual DIP switches are DIPESW?2 to DIPESW6.

User Guide
RGPSD012 GPS

Front Panel Dip
switches

e DIPESW?2 controls whether or not the RS232 interface is powered during operation.

o DIPESW3 selects between 2 possible sources of power supply, the USB port or an external power supply

connected to the kit.
o DIPESWA4 controls whether or not the LED connected to the ALMRDY pin of the GPS Module is enabled.
e DIPESWS5 controls whether or not the LED connected to the STY1 pin of the GPS Module is enabled.

o DIPESWS6 controls whether or not the backup battery on the kit board is connected to the VRTCBK pin of the

GPS Module.
DIPESW2 DIPESW3 Function
OFF OFF External source powers the GPS Module
ON OFF External source powers the GPS Module and the RS232 interface
OFF ON Power comes from the USB port and supplies the GPS Module
ON ON Power comes from the USB port and supplies the GPS Module and the RS232
interface. This is the suggested Default Setting
DIPESW4 Function DIPESW5 Function
OFF Almanac LED disabled OFF STY1 LED disabled
ON Almanac LED enabled. Default ON STY1 LED enabled. Default
setting setting
DIPESW6 Function
OFF Backup battery not connected
ON Backup battery connected to the
GPS Module. Default setting

3.2 INTERNAL DIPSWITCHES

There are 2 sets of DIP internal switches. The first set includes switches DIPISW1 to DIPISW3 that are connected to
some I/O’s of the GPS module, and DIPISW4 that selects between two possible sources for the signal on the RXA pin

of the GPS module.

DIPISW1 Function
OFF Pin ON/OFF set to “Low”
ON Pin ON/OFF set to “High".
Default setting

DIPISW?2 Function
OFF Pin USPED set to “Low”
ON Pin USPED set to”"High”. Default

setting
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DIPISW3 Function DIPISW4 Function
OFF Pin STANDBYN set to “Low” OFF Signal on pin RXA comes from
the RS-232 interface
ON Pin STANDBYN set to “High”. ON Signal on pin RXA comes from
Default setting the USB interface. Default
setting

The second set of switches must remain ON, as set at the factory.

DFF;‘Lowf':" Lok
DON/Migh i, ! ' !

iy £ck
ON/Migh " B ij .,
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4 ALTERNATIVE HARDWARE INSTALLATION WITH THE RS232 CABLE

The DB9 connector labeled P101 gives you access to the GPS module.

To use the RS232 connector instead of the USB connection you have to do the following setup:
1. Connect an external 3.3V power supply to the external power connector.

DC supply
connectors

2. Change DIPESWa3 to “OFF” in order to take the power from external connector.

3. Change DIPESW?2 to “ON" to ensure that the RS232 converter is “ON”.

4. Change the internal DIPISW4 labeled “RS™EN" to “OFF” to connect the PC COM Port to the GPS module RXA
pin through the RS-232 interface.

Internal Dip
switches Front Panel
Dip switches
DB9 serial

connector (P101)

Tip:

When using the RGPSDO012 with USB you can still use the RS232 to have two RX lines (i.e. one to connect a GPS
analyzer that is able to send commands and one to connect mapping software that only needs to listen the NEMA
flow).

You can now skip section 5 and go directly to section 6.

5 SOFTWARE INSTALLATION — THE USB DRIVERS

The USB board uses the FT8U232AM USB UART chip from FTDI. The associated Virtual COM Port (VCP) drivers
appear to the system as an extra COM Port (in addition to any existing hardware COM Ports). Application software
accesses the USB device in the same way as it would access a standard Windows COM Port. Drivers for
Win'98/ME/2000/XP (with Plug&Play support) are on the CD ROM supplied with the kit. You may also find the latest
revisions of the driver on the FTDI web site at http://www.ftdichip.com/FTDriver.htm

Follow the instructions to install the USB UART driver. First set the wizard to search for a suitable driver for the newly
found device. Then, when it tries to locate the driver files, select the "CD-ROM drives” (if you use the supplied CD
ROM) or the “Specify a location” (if you downloaded the driver from the FTDI website indicated above) search options.
Then, the system will install the USB Serial Port device. Here too, follow the instructions on screen.

©Semtech 2005 www.semtech.com
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Upon completion, a new USB driver and a new COM port will be available. In the Start menu check in Settings ->
Control Panel and then System Properties -> Hardware -> Device Manager under Ports to see which COM port
number is assigned to the USB Serial Port. You need to check this only upon successful set up. After that, the COM
port number is stored in your computer. This information is necessary to set up the GPS Monitor software.

6 SOFTWARE INSTALLATION — THE GPS MONITOR SOFTWARE

The GPS Monitor executable that is provided on the CD-Rom runs on a Windows 9x or NT/2000/XP platform. To
install this GPS Monitor, double-click on this .exe file to start the installation procedure and follow instructions.

The GPS Monitor directly interfaces with the interface board through the virtual serial COM port.

7 GETTING STARTED

This first example displays satellite data, position, time, speed, and various other GPS information. It also plots a sky
map where the different satellite position, status, and signal strength are shown. It's also possible to plot the receiver
position in a 2D latitude-longitude grid. Follow the steps below for setting up the basic demonstration:

a) Make sure the hardware is installed as described above and power is turned on.

b) In the device manager of your PC (W2000: Start menu, then Setting - Control Panel - System - Hardware ->
Device Manager), verify that the COM port used to connect the Demo kit is set as 9600 or 4800 Bd, no parity, 1
stop bit, 8 bit, no flow control.

c) Double-click on the GPS Monitor icon to launch the monitor program. Here are the key settings you need to run it
successfully:
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W o e

View/ e e ] 8
[T =) [Corunt T Fazpe B BBt DR [Fon T (L2 fi=Eutining ol [T S |
ECTTS ) ] epddoems sl E|
Today : i S g | | [urread et 7 [
COM 5 r LT Time
i A [Latitude : g»0.07
Ist L Longilude | (0.0
i WAH M MEL)
18 Speed | 0000000 krmyhe
IGPS FI% no data
14
IE-: - 4 s '.'|
(bs
= o et P -Iolx
L3 5P Mg AN F T et ]
B I MR LTS O w2 Gl UL A SFR L1
o1 FE LADL I e A LarPangaim m
[ WPE WPET e
5 4PE WEPE. b ——
[ 3PS WEAT 0 P
[ E x| |
T8 4FE WET s e R el I B |
npr B
g o g
1 4P MY o |
2 PE MRS ur Mol 4 T-HERe RTDS
5 APE IfaF Lk ur Wl 7T Hitree Py emtond |
i APE R =1 Eigmp Hadw
PRE e ‘wiaks UP ”
et | 2 B A 2 || b teers, | R e k| et [ Recennad T (Cga] P W R W B s
GPS Monitor
©Semtech 2005 www.semtech.com



< User Guide
P =ENVTEESS RGPSDO012 GPS

WIRELESS AND SENSING PRODUCTS

a) In the COM pick list (upper left) select the appropriate COM port, to which the kit is connected (see section
“USB driver” above).

b) In the Tools - Baudrate menu set the Baud Rate to 9600 or 4800 Bd.

c) in the View menu, click on Signal Quality, NMEA, Navigation, Satellite, and Help to open the corresponding
windows.

d) Make sure the switches 1 and 3 on the interface board are on the lower position (that is “ON") when the board
is placed as indicated below.

Switches

You should now see incoming character strings in the NMEA Window of the GPS Monitor program. To have a
clean initial reset, you may have to manually reset the receiver with the Reset button on the front panel. If you still
don’t see the NMEA character string, you may have selected the wrong bitrate (9600 or 4800 Bd).

e) Make sure the antenna is outdoors, with a sky view. If you are sitting next to a building there is a fairly good chance

the antenna will “see” only partial sky only, which may delay time to fix. Once the PVT module gets satellite data
you can start to exploit the different windows in the monitor.
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8 DEMONSTRATION WITH MAPPING SOFTWARE

This demo directs the NMEA output string from the PVT module to a commercial mapping software package, which in
turn will display the current location of the receiver on a street map. Follow these steps for setting up the demo with
the Mapping software:

a) Use exactly the same set-up described above in the “getting started” section.

b) Install the mapping software package (such as Delorme Map ‘n Go, Microsoft AutoRoute Express, or Microsoft
Streets&Trips) that accepts GPS NMEA input character string.

Note: some older mapping software packages support only 4800 Bd. In this case, make sure the (Virtual) COM port
you use it set to the correct baudrate.

¢) Launch the mapping application and follow instructions that are specific to that package to display your current
position. Make sure the COM port where it will receive the NMEA string is set to COMc (replace c by the port
number you have the GPS interface board connected). You will now see your exact position on the map.

©Semtech 2005 www.semtech.com
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All rights reserved. Reproduction in whole or in part is prohibited without the prior written consent of the copyright owner. The
information presented in this document does not form part of any quotation or contract, is believed to be accurate and reliable and
may be changed without notice. No liability will be accepted by the publisher for any consequence of its use. Publication thereof
does not convey nor imply any license under patent or other industrial or intellectual property rights. Semtech. assumes no
responsibility or liability whatsoever for any failure or unexpected operation resulting from misuse, neglect improper installation,
repair or improper handling or unusual physical or electrical stress including, but not limited to, exposure to parameters beyond the
specified maximum ratings or operation outside the specified range.

SEMTECH PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED OR WARRANTED TO BE SUITABLE FOR USE IN
LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS. INCLUSION OF SEMTECH
PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE UNDERTAKEN SOLELY AT THE CUSTOMER’S OWN RISK.
Should a customer purchase or use Semtech products for any such unauthorized application, the customer shall indemnify and
hold Semtech and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs damages and
attorney fees which could arise.

Contact Information

Semtech Corporation
Wireless and Sensing Products Division
200 Flynn Road, Camarillo, CA 93012
Phone (805) 498-2111 Fax : (805) 498-3804
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