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SPECIFICATIONS 
¶ 16MIPS RISC CPU for high-performance GPS system processing  

o Filtering for GPGGA/GPGSA to preserve RF Link bandwidth 

o Multi-threaded kernel performs real-time background processing 

¶ SDIO Micro-SD Memory Card support (J6) for  data logging onto FAT16/FAT32 media (up to T10 

(25Mhz HDLC) V2.0 32GB Cards) 

¶ High-performance uBlox LEA-5/6 GPS Receiver Module with uBlox u-Center USB support 

o Optional - Fastrax IT-500 for land-based operations (U4) 

¶ Flexible NMEA (WGS-84) output provides the widest range of interoperability with GPS software 

¶ Onboard Sarantel SL1206R GeoHelix®-P2 high-performance, high-gain, low-noise amplified active 

input GPS receiver antenna (J3) 

o Onboard SMA male external GPS antenna connector (J4) for optional dual GPS antenna 

¶ Two options for 30dbM (1W) 900Mhz FHSS Modem and 900Mhz Base station Modem, both options 

support channel interference detection and auto-mitigation 

o RFM DNT900C 30dbM (1W) 900Mhz FHSS Modem supporting 500Kbps datarate and up to 

16 independent channels (TDMA Dynamic mode) with AES Encryption for link security and 

requiring no Field configuration/provisioning (not available for Export outside the US).  

Á Flexible base-station mode: RFM DNT900C 1W 900Mhz FHSS Base station module 

Á Dual antenna: RPSMA Male AUX antenna (J11) or DNT900C onboard u.FL 

connector 

o External Antenna mounting with 90-degreee RPSMA (Female) to RPSMA (male) extension 

cable  

¶ Up to 12V, 10A input power support 

o Support for Triple Redundant/Fault-Tolerant System Power via Multiple Sources 

o VBAT1 ï Primary Battery (J13) ï Deans Male Connector 

o VBAT2 ï Secondary Battery (J12) ï Deans Male Connector 

o Back-up Battery ï User supplied redundant Backup Battery (up to 29V)) ï (TB1, BB+/-) 

¶ Solid-State Switchable Power Supplies for controlling all attached electronics on TB1 

o VBAT1 - Main system power via S4, JP9 (ALWAYS_ON) (external switch) 

o TB1-V1+/- Primary Flight Electronics CPU Power from VBATT 

o TB1-V2+/- Backup Flight Electronics Pyro Power from VBATT 

o TB1-U1+/- User Power from VBATT (Switched from Terminal Block) 

¶ Wireless controlled, electrically isolated Remote control Power  

o TB1-V1+/- Remote Control Primary Avionics/Flight-Computer Power On/Off (CH-1) 

o TV1-V2+/- Remote Control Backup Avionics/Flight-Computer Power On/Off (CH-2) 

o TB1-U1+/- User Power On/Off (CH-3) 

o Voltage/Current switching and monitoring, including full system power shut-down 

¶ Remote Control Deployment/Pyrotechnic Channels 

o SW controlled FET switch for ARM safety 

o TB1-P1+/- channel P1 

o TB1-P2+/- channel P2 

¶ MAX 11614 12-bit Analog to digital converter  

o Support for logging voltage measurements on all switchable power supplies 

o Support for logging two user defined Analog to Digital Converters (ADC) 

Á TB1 A1+/- User ADC channel2 

Á TB1 A2+/- User ADC channel 1 

¶ Temperature Sensing from -55°C to +125°C with 0.5°C Accuracy (Typ.) via TCN75. 
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o GPMTW NMEA active output or console stats 

o Support for logging temperature with date and GPS location 

¶ Dual Digital Servo control channels 

o Digital servo PWM output range control for flight operations 

o JP1 ï Servo Channel 1 

o JP2 ï Servo Channel 2 

o JP3 ï Servo Battery Power 

¶ Wireless configuration and monitoring of Power state via expert mode 

¶ Expert mode supports remote control wireless login shell with password protection featuring 

command line shell interface for advanced users 

¶ Pushbutton power with software de-bounce of 5-seconds and trick start-up to prevent unintended 

shutdown or operation 

¶ USB Serial port connection for Base-station as well as local display stats  

¶ Tested range: 45 miles  

¶ Supported software: any NMEA GPS Program (ExpertGPS, VisualGPS, Google Earth, etc) 

¶ Over 8hrs operational time (running all features) using 9.6V 2200mah NiMh 8xAA battery pack 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MECHANICAL 
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PCB DIMENSIONS 
 

¶ 8050 x 1980 x 125 (LxWxH mils) 

¶ 8.05ò x 1.98ò x 1/8ò (LxWxH inches)  

¶ 204.47x 50.29 x 3.75 (LxWxH mm)  

 
Assembled height: İò High (fits inside 54mm Performance Rocketry AF Tube, slip fit in Coupler) 

 

Empty Weight: 4.2 oz (DNT900 Models), 4.8 oz (Digi Models) 

Flight Weight: 13.4 oz (DNT900 Models), 14 oz (Digi Models) 

Note: includes 9.6v 2200ma Battery, 0dBi RF Antenna, 6ò RPSMA extension cable 

MODELS 
Designation: GPS Model ς Modem Model ς Antenna Stuff option 

¶ Mk1: UBX5-MAX-SL1206 

o uBlox LEA-5H GPS Receiver, Digi XT09 Modem (100mW/1W), SL1206 GPS Antenna 

¶ Mk2: UBX6-MAX-SL1206 

o uBlox LEA-5H GPS Receiver, Digi XT09 Modem (100mW/1W), SL1206 GPS Antenna 

¶ Mk3: UBX5-RFM-SL1206  

o uBlox LEA-5H GPS Receiver, RFM DNT900C 1W Modem, SL1206 GPS Antenna 

¶ Mk4: UBX6-RFM-SL1206 

o uBlox LEA-6H GPS Receiver, RFM DNT900C 1W Modem, SL1206 GPS Antenna 

¶ Base-station: BaseStation-1 

o Modem only, VFD, USB 2.0  

NOTE: all of the above may be ordered with external GPS antenna only (e.g. UBX6-RFM-None) 
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J8 System Boot - strap Confi guration  
Board specific options for GPS enabled should be selected and verified first.  

¶ J8 Pin 7-8 Basestation : jumper J8 Pins 7-8 for Base-station mode (Base-station units only) 

¶ J8 Pin 9-10 Console: jumper 9-10 to immediately run GPS at boot (tracking mode only, no console) 

 

Note that some production systems may have these Bootstrap options hard-wired. 

J9 Microprocessor Serial Port to IO device Configuration  
 

Serial port configuration and operation of the jumper J9 is outlined below. For normal operations, jumper J9 as shown below (1-

3,2-4,7-9,8-10,13-15,14-16). 

 

Note that production systems may have these boot-strap configuration options hard-wired. 

J6 SD- Card Logging  
Any SDIO card may be used in J6, the SDIO slot. FAT12, FAT16 file systems are all supported. Long file names are NOT 

supported.  One 2GB SDIO card is provided with the system but any SDIO card will work. Be sure to format your SD-CARD for 

first use. Note that file system checking is performed at boot time. 
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S1- S4 System  Buttons   

 

TB1 Terminal Block  

 

 
 
GPS Configuration  
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¶ U2 ς uBlox LEA-5H/LEA-6H GPS Receiver 

¶ J3 ς Sarantel SL1206R Onboard High Gain GPS Antenna 

¶ J4 - SMA Male GPS external antenna input 

 

 

Mounting/Installing GPS - TWO 
The GPS-TWO has 4 mounting holes labeled H1, H2, H3, H4. 4-40 screws and stand-offs as provided should be used in the 

mounting of the tracking module. The GPS-TWO operates best when bolted down to the vehicle with no grounding of the PCB, 

use felt washers for ensuring that there are no ground shorts to the vehicle. 

 

 

Use a ¼-20 drill bit for the RPSMA antenna socket. Drill the hole and put the nut on the top, screw in antenna. Optimally, the 

GPS shall be pointed up and the RPSMA pointed down or out of the way of the GPS antenna. External GPS antenna if needed. 
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THEORY OF OPERATION 
The GPS-TWO communicates with the host tracking & telemetry system via an RF-Modem which emulates an RS-232 serial 

device. The modem module is connected to a host computer via USB and host software is operated on that computer for GPS 

tracking. The Base Station parses NMEA sentences received by the remote, showing position, satellite information, and other 

remote telemetry. Additionally, the Basestation allows you to perform remote login to the GPS-TWO system, enable power or 

other critical system power, and then go into telemetry or άƎǇǎέ ƳƻŘŜΦ Once in telemetry mode, the remote will relay local GPS 

position to the base-station over the RF link. Base-station-1 models will include displays for viewing real-time vehicle telemetry 

at a glance without the use of a host computer. 

Powering on the GPS - TWO ̈  Power Switching  
If Jumper J14 (Always On) is installed, when a battery is connected to VBAT1, the system will boot up and initialize, waiting for 

Login. If J8 pins 9-10 are jumpered on, the system will immediately go into Telemetry mode and start transmitting GPS 

sentences as well as Telemetry information. Optionally, the GPS-TWO can be turned on by pressing and holding S4 for 5 

seconds and then releasing if jumper J14 is NOT installed.  Note that the base-station should be booted prior to GPS-TWO being 

powered up so that clear air channel assessment and initialization of the RF modems on both sides is performed properly.  

 
GPS- TWO Batteries and Power  
GPS-TWO has been optimized for 9.6v operation and comes with an equipped battery and charger (9.6v 2200maH NiMh for 

remote and 2600 mah for the basestation). A Deans Male connector is installed on the main system boards and the provided 

battery should be connected to VBAT1.  For redundant power, a second battery may be mounted to VBAT2. For Triple 

redundant power, another DC power source (up to 29V) may be connected to TB1 (BB+/-).  

The GPS-TWO module will run on any 6V-29V DC power source but the typical operational time is expected to exceed 8 hours 

on a full charge with a single 9.6v 2200mAh NiMh battery pack connected to VBAT1. VBAT2 provides auxiliary power and BB+/1 

on TB1 provide additional, wired input without the use of the Deans connector. The power regulators are capable of handling 

input voltages up to 12VDC.  
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BaseStation ONE 
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The Base-Station One (B1) receiver connects to the GPS-2 remote telemetry board and provides for: 

 

¶ Realtime telemetry information: Position and other statistics 

¶ Remote Transmitter console access via USB for command/control and NMEA data from USB Port J15 

¶ Battery and Charger for up to 8hrs use 

¶ 20x2 Vacuum Fluorescent Display (VFD) with MIL-SPEC Gray Filter 

¶ 4 Mil-Spec Momentary Pushbutton with Black Pushbutton Sealing Boot 

¶ Red Mil-Spec sealed (IP68) SPST On/Off switch 

¶ NEMA-4X 9x3x2 FG Enclosure  

¶ NEMA 4X IP68 DC Power Charger and Plug 

¶ IP68 USB Cables (Cable Assemblies) USB MINI B 2M (6FT) CBL ς MILSTD 

¶ Multi-Current Universal Smart Charger for 9.6V - 18V  

 

To use with console access, Connect the BaseStation module via supplied USB cable to your PC and to the USB connector 

ƭŀōŜƭŜŘ άWмрέΦ tǊŜǎǎ ǘƘŜ ǇƻǿŜǊ ǎǿƛǘŎƘ ŀƴŘ ǘŀƪŜ ƴƻǘŜ ƻŦ ǘƘŜ {ŜǊƛŀƭ ǇƻǊǘ ŘŜǘŜŎǘŜŘΦ  When the system boots, hit enter  a few times 

to go into local console mode. If the USB port is not connected, then the display stats will show on the local display. Firmware 

revisions in the future will support both local USB data and concurrent display logging. 

The GPS-TWO base-station (Basestation-1) features a USB Host interface to the onboard RF Modem, and may also have a local 

GPS for advanced tracking features. 

When you reboot BaseStation-1, with no USB keyboard input, it will go into non-interactive mode, local NMEA sentences 

received by the remote will simply be echoed to the console and no user command is available. 

 

BaseStation Buttons  
(Left to Right) 

1. Power 

a. Power/Current (Local/Remote), Battery Impedance and power usage (Local/Remote) 

2. System 

a. Uptime 

b. Local/Remote Temperature 

3. Modem/Satellites 

a. PRN Number (in Hexadecimal) and Relative Signal Strength Graph 

4. GPS Position 
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a. Position in DMS Format, Altitude, Lock status of remote GPS receiver 

 

 

PAIRING 

Systems come pre-paired with each other and are configured such that no two shall interfere with any other pair. Pairing 

additional devices to a given base-station is available on request and may later be configured by technical users with available 

software from Real Flight Systems. 

 
Antenna Configuratio N 
 

A 0dBi (low-gain) omni-directional antenna is supplied for the GPS-TWO transmitter, this truly omni-directional is better suited 

to a tumbling, rotating environment (e.g. apogee).   The RPSMA connector for the RF Modem is supplied via J11 for user-

supplied antenna options. 

The ground station package supports both a 3-4 dBi circularly polarized patch antenna (full hemisphere coverage) antenna and 

a 6-10 dBi vertical antenna for the horizon with 50-100% better coverage over the hemisphere from horizon to horizon.  

QuickStart Basestation Setup  
 

¶ Verify the GPS-2 Remote/Transmitter/Tracker has Jumper J8 pins 9-10 jumpered 

¶ Power on the base-station from 10 feet away 

¶ Press the GPS Position button (4
th

 button) 

¶ Wait until you see an airplane, altitude, and then look at Satellites (Button 3) 

o You need 4 satellites for lock, if you have 4 or more satellites, proceed to launch/flight. 

 

NOTE: Batteries will last approximately 8hrs on a full charge. When the Voltage for either main or 

remote reaches 5.36V or below, the system will no longer operate and should be shut down and 

recharged. 

EXPERT MODE SETUP 

Apple  
For Apple computers running OS/X, get a good GUI terminal emulator like ZOC from EmTec or if you know what you are doing, 

just install minicom. The FTDI driver is pretty universal and will show up on your system as a new serial device. If not, download 

the driver from FTDIchip.com or look on the CD. 

PC  
For Windows, use any terminal emulation program you have installed (e.g. Hyperterminal), or use Putty (located on the CD).  

Go to Device Manager and look under Com ports to find the name of the COM port to connect to.  Launch Putty, you will want 

to type the NAME of the Com-tƻǊǘ όŜΦƎΦ /haноύ ƛƴǘƻ άǎŜǊƛŀƭ ƭƛƴŜέΣ άфсллέ ƛƴǘƻ ǎǇŜŜŘΣ ŀƴŘ ǘȅǇŜ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ /ha-Port (e.g. 

/haноύ ƛƴǘƻ ǘƘŜ ά{ŀǾŜŘ {Ŝǎǎƛƻƴǎ CƛŜƭŘέΦ tǊŜǎǎ ά{ŀǾŜέΦ  
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Next, click on the Serial item on the list ǘƻ ǘƘŜ ƭŜŦǘ ǘƛǘƭŜŘ ά/ŀǘŜƎƻǊȅέ 


























































