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SPECIFICATIONS

1 16MIPS RISC CPU for high-performance GPS system processing
o Filtering for GPRGGA/GPGSA to preserve RF Link bandwidth
o Multi-threaded kernel performs real-time background processing
1 SDIO Micro-SD Memory Card support (J6) for data logging onto FAT16/FAT32 media (up to T10
(25Mhz HDLC) V2.0 32GB Cards)
1 High-performance uBlox LEA-5/6 GPS Receiver Module with uBlox u-Center USB support
o0 Optional - Fastrax IT-500 for land-based operations (U4)
1 Flexible NMEA (WGS-84) output provides the widest range of interoperability with GPS software
1 Onboard Sarantel SL1206R GeoHelix®-P2 high-performance, high-gain, low-noise amplified active
input GPS receiver antenna (J3)
0 Onboard SMA male external GPS antenna connector (J4) for optional dual GPS antenna
1 Two options for 30dbM (1W) 900Mhz FHSS Modem and 900Mhz Base station Modem, both options
support channel interference detection and auto-mitigation
0 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).
A Flexible base-station mode: RFM DNT900C 1W 900Mhz FHSS Base station module
A 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
1 Upto 12V, 10A input power support
o Support for Triple Redundant/Fault-Tolerant System Power via Multiple Sources
o VBATL11 Primary Battery (J13) i Deans Male Connector
0 VBAT21 Secondary Battery (J12) i Deans Male Connector
0 Back-up Battery i User supplied redundant Backup Battery (up to 29V)) i (TB1, BB+/-)
1 Solid-State Switchable Power Supplies for controlling all attached electronics on TB1
0 VBAT1 - Main system power via S4, JP9 (ALWAYS_ON) (external switch)
o0 TB1-V1+/- Primary Flight Electronics CPU Power from VBATT
0 TB1-V2+/- Backup Flight Electronics Pyro Power from VBATT
0 TB1-U1l+/- User Power from VBATT (Switched from Terminal Block)
1 Wireless controlled, electrically isolated Remote control Power
0 TB1-V1+/- Remote Control Primary Avionics/Flight-Computer Power On/Off (CH-1)
0 TV1-V2+/- Remote Control Backup Avionics/Flight-Computer Power On/Off (CH-2)
0 TB1-Ul+/- User Power On/Off (CH-3)
o Voltage/Current switching and monitoring, including full system power shut-down
1 Remote Control Deployment/Pyrotechnic Channels
0 SW controlled FET switch for ARM safety
0 TB1-P1+/- channel P1
0 TB1-P2+/- channel P2
1 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)
A TB1 Al+/- User ADC channel2
A TB1 A2+/- User ADC channel 1
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

91 Dual Digital Servo control channels
o Digital servo PWM output range control for flight operations
o JP17i Servo Channel 1
o JP2i Servo Channel 2
o JP371 Servo Battery Power
1 Wireless configuration and monitoring of Power state via expert mode
1 Expert mode supports remote control wireless login shell with password protection featuring
command line shell interface for advanced users
1 Pushbutton power with software de-bounce of 5-seconds and trick start-up to prevent unintended
shutdown or operation
1 USB Serial port connection for Base-station as well as local display stats
1 Tested range: 45 miles
1 Supported software: any NMEA GPS Program (ExpertGPS, VisualGPS, Google Earth, etc)
1 Over 8hrs operational time (running all features) using 9.6V 2200mah NiMh 8xAA battery pack
MECHANICAL
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L1293, 194,195,196, 1. P8
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@ Onboard Sarantel SL1206R GPS antenna @ SP port expansion header
@ CPU Programming/Debug header (ICD3) Main power - press once, press twice, press a third time and hold for 5 seconds to power on.
@ USB connector (base-station) @ User power - press and held for 5 seconds to turn en/off, U1+/- on TB1
SMA connector (optional GPS external antenna) @ CPU2 power - press and hold 5 seconds to turn on/off, V2+/- on TB1
Configuration jumper (Modem, GPS, Mode of operation) @ CPU1 power - press and hold 5 seconds to turn on/off, V1+/- on TB1
@ GPS chipset (uBlox LEA-SH/LEA-6H), LEA-5H shown Micro-SD memory card holder
Serial port configuration jumper Always-on jumper, jumper to always run, and boot when J13 (VBAT 1) is connected
Servo #0 connector @ VBAT1 - main battery power source (Deans male connector), 9.6V 2200ma recommended
Servo power connector @ VBAT2 - redundant power input (optional)
Servo #1 connector @ Modem level configuration jumper (1-2 Maxstream, 2-3 DNT900)
GPS backup battery 2-pin header (for PC 3V batteries) - optional @ RPSMA jack for S00Mhz external antenna (DNTS00 only)
Battery holder for GPS almanac backup, use CR2032 optional Digi Maxstream XT09 RF Modem socket
16-pin Terminal block @ u.FL. to RPSMA socket connector cable (for optional dual antenna - DNTS00 only)
DNT900 30dbM (1-Watt) FHSS 900Mhz Modem @ USB connector for uBlox LEA-SH/LEA-6H (uBlox only)
Main power - red when power available Maxstream XT09 TX - blinks on
@ USBTX @ TX for XT09 based systems
@ use rx (© User power - red when power available @ x709 poweer - glows solid RED when powered
i i CPU2 power - red when power available Maxstream XT09 RX - blinks on
@ CPU/System LED, blinks faster with load @ P! p RX for XT09 based systems
@ Link - RED when connected to RF base-station @ CPU1 power - red when power available
Blinks BLUE when connecting to RF base-station RF activity - blinks when TX/RX data
and solid BLUE when GPS 3D lock acquired available over U14 (DNT900)
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PCBDIMENSIONS

1 8050 x 1980 x 125 (LXWxH mils)
T 8.050 x 1(Lx8Hbinches)1l/ 80
T 204.47x50.29 x 3.75 (LXWxH mm)
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Assembl ed hei

Empty Weight: 4.2 oz (DNT900 Models), 4.8 oz (Digi Models)
Flight Weight: 13.4 oz (DNT900 Models), 14 oz (Digi Models)

Not e: includes 9.6v 2200ma Battery, 0dBi

MODELS
Designation: GPS ModeModem Modelg Antenna Stuff option

1 Mkl: UBX5-MAX-SL1206

0 UuBlox LEA-5H GPS Receiver, Digi XT09 Modem (100mW/1W), SL1206 GPS Antenna
1 Mk2: UBX6-MAX-SL1206

0 uBlox LEA-5H GPS Receiver, Digi XT09 Modem (100mW/1W), SL1206 GPS Antenna
1 Mk3: UBX5-RFM-SL1206

0 uBlox LEA-5H GPS Receiver, RFM DNT900C 1W Modem, SL1206 GPS Antenna
1 Mk4: UBX6-RFM-SL1206

0 uBlox LEA-6H GPS Receiver, RFM DNT900C 1W Modem, SL1206 GPS Antenna
I 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.RBEX6NeE)
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J8 System Boot -strap Confi guration
Board specific options f@BPS enableshould be selected and verified first.

1 J8 Pirv-8 Basestation jumper J8 Ping-8 for Basestation mode (Basstation units only)
1 J8 PirB-10Console: jumpe®d-10to immediately run GPS at boot (tracking @eoonly, no consolg

J8 }.1': tescses

. : : : : : : :: : J8: 7-8 jumpered, Base-station mode

XX EX XYY X g1
- & ......| J&: 9-10 jumpered, run GPS at Boot

Note that some production systems may have these Bootstrap optionsaliaed.

J9 Microprocessor  Serial Port to IO device Configuration

Serial port configuration and operation of the jumper J9 is outlined below. For normal opergtiomper J9 as shown below (1
3,2-4,7-9,810,1315,1416).

ON (TXD2-=GPS_RXDI)

OM (GPS_TXDO-=RXD2)

OM (MODEM_TXD-=MAX_TXDI)
OMN (MAX_RXDO->MODEM_RXD)
-15 OM (CPU_TXD-=FT232_RXD)
-16 OM (FT232_TXD->CPU_RXD)

LLia

Note that production systems may have these bsiodp configuration options hardired.

J6 SD Card Logging

Any SDIO card may be used inthé SDIO sloFAT12, FAT16 fiystems arall sugported. Long file names are NOT
supported One2GB SDIO card is provided with the systemany SDIO card will warBe sure to format your SOARDor
first use. Note thatife s/stem checking iperformed atboot time.
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S1S4 System Buttons

S4: Main Power - to power on, press and hold S4 for 5 seconds and release to activate

S3: User Power - to power on, press and hold S3 for 5 seconds and release to activate; powers TB1 V1 +/-

S2: Pyro Power - to power on, press and hold S2 for 5 seconds and release to activate; powers TB1 V2 +/-

S1: Computer Power - to power on, press and hold S1 for 5 seconds and release to activate; powers TB1 U1 +/-

Note: once activated, you must press and hold the activated hutton for 5 seconds to de-activate (power off).

TB1 Terrmal Block

A XX X EE R RN X X X R R N
s£3 55 S8g>>x3=23 3
Pin Signal Description Notes
1 V1+  Computer power - Positive (Red) VBAT1/2/BB Output
2 V1- Computer power - Negative (Black) VBAT1/2/BB Output
3 V2+  Pyro Power - Positive (Blue) VBAT1/2/BB Output
4 V2- Pyro Power - Negative (Black) VBAT1/2/BB Output
5 U1+ User Power- Positive VBAT1/2/BB Output
6 U1- User Power - Negative VBAT1/2/BB Output
7 BB+ Backup Battery - Positive Battery Input + (up to 36V DC)
8 BB- Backup Battery - Negative Battery Input- (up to 36V DC)
9 A1+ UserAnalog Measuring Channel 1 - Positive +- 5V DC
10 A1- UserAnalog Measuring Channel 1 - Negative  +/- 5V DC
11 A2+ UserAnalog Measuring Channel 2 - Positive +- 5V DC
12 A2- UserAnalog Measuring Channel 2 - Positive +-5VDC
13 P1+ Pyro Power 1 - Positive * VBAT1/2/BB Output
14  P1- Pyro Power 1 - Negative * VBAT1/2/BB Output
15 P2+ Pyro Power 2 - Positive * VBAT1/2/BB Output
16 P2- Pyro Power 2 - Negative * VBAT1/2/BB Output

Orientation - GPS Radome on the left, Modem on the right, Pins facing toward you.

*May be pulsed at configurable intervals or left on

GPS Configuration

REV C 08/25/12
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H-0-009 6

 U2cuBlox LEAH LEAG6H GPS Receiver
1 J3¢ Sarantel SL1206R Onboard High Gain GPS Antenna
1 J4- SMA Male GPS external antenna input

Mounting/Installing GPS -TWO

The GPS'WO has 4 mounting holes labeled H1, H2, H3, $48.strews and standffs as provided should be used in the
mounting of the tracking module. The GPP®O 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 %20 drill bit for the RPSMA antenna socket. Drill the hole and put the nut on the top, screw in argtimaally, the
GPS shall be pointed up and the RPSMA pointed down or out of the way of the GPS dfttemal GPS antenna if needed.

11
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THE®Y OF OPERATION

The GPSWO communicates with the host tracking & telemetry system via addiem which emulates an RR32 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 Statioparses NMEA sentences received by the remote, showing position, satellite information, and other
remote telemetry. Additionally, the Basestatiaiows you toperform remotelogin to the GPSWO system, enable power or

other criticalsystem power, and then go intelemetry ord 3 LJ4 ¢ OMc2 iR &lémetry mode, the remote will relay local GPS
position to the basestation over the RF link. Bastation-1 models will include displays for viewing rdiahe vehicle telemetry

at a glance whout the use of a host computer.

Powering on the GPS - TWO"™ Power Switching

If Jumper J14Always Onis installed, when a battery is connected to VBATL, the system will boot up and initialize, waiting for
Login.If 38 pins 9.0 are jumperedn, the systen will immediately go into Telemetry modad start transmitting GPS

sentences as well as Telemetry informati@ptionally, the GREWO can be turned on by pressing and holding S4 for 5
seconds and then releasiifgumper J14 is NOT installeblote thatthe basestation should be booted prior to GASVO being
powered up so that clear air channel assessment and initialization of the RF modems on both sides is performed properly.

GPSTWO Batteries and Power

GPSTWO has been optimized for 9.6v operatioda&omes with an equipped battery and charger (9.6v 2200maH fiMh
remote and 2600 mah for the basestatjo® Deans Male connector is installed on the main system boards and the provided
battery should be connected to VBATHor redundant power, a send 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'WO module will run on any 829V DC power source but the typical operational time is expected to eXkedrs

on a full charge with a single 9.6v 2200mAh NiMh battery pack connected to VBBATI2 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.

Powerizer NiMH 9.6V 2200mAh

12

6 ——— Main Battery

4 —— Average 9.6V

0 32908s (9.14 Hours)
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Current (l) mA
330 mA peak, 220 mA Average

450
400
350
300
250
200
150
100

50

—— Current (I) mA

Average 220 mA

BaseStation ONE
13
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The BaséStation One (B1) receiver connects to the @R8mote telemetry board and provides for:

Realtime telemetry information: Position and other statistics

Remote Transmitteransok access via USB for command/conamtl NMEA data from USB Port J15
Battery and Charger for up &hrs use

20x2 Vacuum Fluorescent Display (VFD) withSREC Gray Filter

4 Mil-Spec Momentar Pushbutton with BlacRushbutton Sealing Boot

Red MitSpec seald (IP68) SPST On/Gifitch

NEMA4X 9x3x2 FG Enclosure

NEMA 4X IP68 DC Power Charger and Plug

IP68 USB Cables (Cable Assemblies) USB MINI B 2M (6&WMIICBID

Multi-Current Universal Smart Charger for 9:6\8V

= =4 =4 =4 -4 -8 -8 -8 a8

To usewith console acces€onnect he BaseStation module via supplied USB cable to your PC and to the USB connector

froSt SR awWwmpéd t NBaa GKS L3 sSN agWhedtRe systgriRbodtd, Hit Bntey” & fédvbtimest (i K S
to go into local console mode. If the USB pemot 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'WO bassestation (Basestatiorl) featuresa USB Host interface to the onbodR&#Modem, andmay also have a local
GPS for advanced tracking features

When you reboot BaseStatiah with no USB keyboard input, it will go into Rimteractive mode, local NMEA sentences
received by the remote will simply be echoed to the console amdser 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 Sigresdgsh Graph
4. GPS Position

14
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a. Position in DMS Format, Altitude, Lock status of remote GPS receiver

PAIRING

Systems come prpaired with each other and are configured such that no two shall interfere with any other pair. Pairing
additional devices to a givdrasestation is available on request and may later configured by technical usensth available
softwarefrom Real Flight Systems

Antenna Configuratio N

A0dBi (lowgain omnidirectional antenna isuppliedfor the GPSTWO transmitter, this trulpmni-directional is better suited
to a tumbling, rotating environmer(e.g. apogee) The RPSMA connector for the RF Modem is supplied via J11 fer user
supplied antenna options.

The ground &tion packagesupports both a 3! dBi circularly polarized patciinna (full hemisphere coverage) anteraad
a 610 dBi verticantennafor the horizonwith 50-100% better coverage over the hemisphere from horizohddzon.

QuickStart Basestation Setup

Verify the GP2 Remote/Transmitter/Tracker has Jumper J&®10 jumpered
Power on the basstation from 10 feet away
Press the GPS Position buttoff (@utton)
Wait until you see an airplane, altitude, and then look at Satellites (Button 3)
0 You need 4 satellites for lock, if you have 4 or more satellites, pcoekunch/flight.

= =4 =4 =4

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 Appé 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. ifiloatj dow
the driverfrom FTDIchip.com or look on the CD.

PC

For Windows, usany terminal emulation program you have installed (e.g. Hyperterminal), oPuttg (located on the CD).

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

to type the NAME ofthe Com 2 NIi 6 S®3d / haunoO Ayidz2 aaSNRIEt f Ay SéPart(éghc nné
/' hanot Ayid2 (KS a{l @SR {Saarizya CAStRéd tNBaa a{l @S¢t
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Next, click on the Serial itemonthe lis2 (0 KS f

16

REV C 08/25/12























































































