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Manual Revision History 

 

Release 1.1 Preliminary version, based on RTDFinland board design. 

Rev A - Manual converted to RTD USA format. 
- New manual revision system, based on ISO9001:2000. 
- Board photo updated to show the new RTD USA design (rev AA). 
- Significant re-work of content, based on GPS140 manual (BDM-610020004). 
- Updated information to reflect the new iTrax03-02 GPS engine. 
- Added note about previous versions which used iTrax02 engine. 
- Added information about Windows serial mouse detection issues. 
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Introduction 

Product Overview 

The GPS6160HR is designed to provide a global positioning system (GPS) for PC/104-based 
systems.  Its main features are: 

• Fastrax iTrax03-02 GPS engine 
o L1 frequency, C/A code (SPS) 
o 12-channel satellite tracking 
o Position accuracy of 3m (CEP), 8m (95%) 
o Velocity accuracy of 0.2m/s RMS 
o 1Hz update rate (configurable up to 5Hz) 
o Tracking sensitivity down to -153 dBm 
o Choice of GPS message formats 

� ASCII: NMEA-0183 
� Binary: Fastrax iTalk 

• Supports active (+3.3V or +5V) and passive antennas 

• OSX/MCX antenna jack 

• Standard 16C550 UART Interface 
o Compatible with all modern operating systems. 
o Jumper-selectable Base Address and IRQ 
o TX and RX only, no flow control or handshaking required 

• Digital I/O 
o 8 TTL compatible inputs 
o 8 TTL compatible outputs 

• Two Status LEDs 

• PC/104 compliant 

• +5V Only Operation, no additional voltages required 

Available Options 

The GPS6160 is available as a starter kit, bundled with an active antenna. It may also be 
purchased as an IDAN module for integration into an RTD IDAN system. 

The following is a summary of the different GPS6160 configurations: 

 Part Number   Description 

GPS6160HR   GPS6160HR 

SK-GPS6160HR  GPS6160HR with an active antenna 

IDAN-GPS6160HRS  GPS6160HR mounted in an IDAN frame 

IDAN-SK-GPS6160HRS GPS6160HR mounted in an IDAN frame with an active 
antenna 

For antenna specifications, please refer to the “GPS6160HR Specifications” chapter of this 
manual. 
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Getting Technical Support 

If you are having problems with your system, please try the following troubleshooting steps: 

• Simplify the System – Remove modules one at a time from your system to see if there 
is a specific module that is causing a problem. 

• Swap Components – Try replacing parts in the system one-at-a-time with similar parts 
to determine if a part is faulty or if a type of part is configured incorrectly. 

If problems persist, or you have questions about configuring this product, obtain the base address 
and IRQ settings of the GPS6160HR and other modules in the system.  After you have this 
information, contact RTD Embedded Technologies via the following methods: 

Phone: +1-814-234-8087 

E-Mail: techsupport@rtd.com 

Be sure to check the RTD web site (http://www.rtd.com) frequently for product updates, including 
newer versions of the board manual and application software. 
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Hardware Description 

Block Diagram 

 

GPS Receiver 

The GPS6160 is based on the iTrax03-02 GPS engine from Fastrax.  It is a standard L1 
frequency C/A code GPS.  For more detailed specifications on the iTrax03-02 GPS, refer to the 
chapter “GPS6160HR Specifications” later in this manual. 

The GPS receiver has two available protocols. You may select to either the NMEA protocol or 
alternatively the iTalk binary protocol. The GPS receiver has two internal serial ports that operate 
in parallel. These outputs are multiplexed into the 16C550 UART channel on the GPS6160HR 
board.  You may change between protocols by writing to a control bit in the internal registers of 
the board. This will be described in the later chapters of this manual. 

GPS Antenna Considerations 

Most recently-made GPS antennas are active. The GPS6160HR accepts either +5V or +3.3V 
active GPS antennas. Jumper J27 is used to select the operating voltage of the antenna. 
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A 90 degree 50 Ohm OSX/MCX plug should be selected to directly connect antenna jack on the 
board. High quality low loss antenna cable should be used. Try to reduce the number of 
connectors on the cable to minimize signal reflections. Signal reflections on the antenna line may 
cause incorrect readings for altitude information. 

UART Interface 

GPS data is sent and received through a standard 16C550 compatible UART.  Most modern 
operating systems will recognize and support this serial communication device.  The 
GPS6160HR uses its own onboard serial port and will not reserve serial port resources from the 
system. 

Digital I/O Interfaces 

For general-purpose digital I/O interfacing a 16-bit digital I/O port is provided. This port includes 8 
TTL-level digital outputs and 8 digital inputs with 10K Ohm pull-down resistors.  These I/O’s are 
ideal to be used to interface to LCD displays, LED’s push buttons or other low power controls. 

Status LEDs 

Two status LEDs are provided for easy system status detection. One LED shows the selected 
protocol. The other LED indicates the GPS tracking status.  

NMEA LED On  NMEA protocol currently selected 
  Off  iTalk protocol currently selected 

GPS LED Blinking  GPS receives signal and is tracking satellites 
  Off  GPS fix, tacking and all coordinates are valid. 
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Board Connections 

Connector and Jumper Locations 
The following diagram shows the location of all connectors and jumpers on the GPS6160HR.  
Different hardware revisions of the board may have cosmetic differences.  For a description of 
each jumper and connector, refer to the following sections. 

 

Digital I/O Connections 
The following sections describe the digital I/O connections of the GPS6160HR. 

Digital Output J2 

Connector J2 provides 8 TTL digital output lines, along with a +5V pin and a ground pin. 

The pins of J2 are arranged in the following pattern: 

Pin 9 Pin 7 Pin 5 Pin 3 Pin 1 
Pin 10 Pin 8 Pin 6 Pin 4 Pin 2 
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