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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)

8

REV C 08/25/12

inside 54mm Perfo

RF An



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)

12
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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

15
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Category:
5--5:ession Basic options for your PuTTY session

[i]"_l_:erl;;)iﬁg:ng Specify the destination you want to connect to
- Keyboard Serial line Speed

.. Bell Com23 9600

- Featu .
ealres Connection type:

E-Window (JRaw () Telnet (JRlogin ()SSH (@) Serial
- Appearance
- Behaviour Load. save or delete a stored session

- Translation g dSess
. Selection aved Sessions

- Colours comZ3

= Connection COom1s

- Data COM18
- Proxy COM19
- Telnet COM21-DMT
- Rlogin COM22

H-S8H COM23

COMZ3-DNT N

- Serial

Close window on exit:

() Aways () Never (@) Only on clean exit

Next, click on the Serial itemonthelisg (G KS t S¥G GAGE SR &/ G§S32NEE

16
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ﬁ PuTTY Configuration

Category:
—I-Session
f ‘- Logging
=- Terminal
- Keyboard
- Bell
- Features
N | H=-Window
- Appearance
- Behaviour
- Translation
- Selection
- Colours
—-Connection
- Data
- Proxy
- Telnet
- Rlogin
+-S5H

About

Options controlling local serial lines

Selecta serial line

Serial line to connectto comz23

Configure the serial line
Speed (baud) 9600
Data bits &

Stop bits 1

Parity |None

Flow control |None

Open ] |

Cancel

Confirm flow control off and 8,1,N serial settings. Keep in mind that if you use a new USB port on Windows, you mayohave to g
through this process again (a well endowed desktop system may support dozens of USB porisjatigfied with the new
O2yySOiA2y LINRPTFAES OtAO] 2y a{Saarzys

b2gs (GKS ySEi

REV C 08/25/12
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Reboot the Bas&taton. When the Basstation bootshit enter to go into Basestation mode, you will see a message on the
console asking for input, hit enter.

1 Boot the GPS receiver, if Jumper J8 J8 Rii9 removed, the system will boot and ask for your password.

¢ & LJBa f AJ (T8 turh éndfk pdwierto any of the V1/V2/U1/P1/P2 terminal block leads G & LIS G K S
f

FYR GLWNI 2FF E¢ 6KSNB E Aa lye 2F GKS OKIyySta G§SR FTNRY

.@COM

23 - PUTTY e S

2 KSy NBIFR& (2 adl NI ¢St SYSidaE GRENEtpOtwAl gommende @didShowiKbBlowd 2 YY I yR @& 3 LJ

& COM23 - PuTTY =B X

Now that your GPS is outputting standard NMEA senteryaesmay use your favorite GPS tracking system of choice. Many are
available, the example below uses TopoGraphic ExpertGPS which is included @BROM.¢C & LIS G Eé¢ (G2 SEAG Dt { Y
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ExpertGPS System Tracking (Windows)

1 Launch Topografix ExpertGPS (Included ofROM), you may also visittp://www.topografix.com/ for updated
versions of ExpertGPS.

1 Edi->Preferences, select Serial port (note the unselected Serial port will differ on each system):

Tracking |NMEA - GPS Active v|
Serial Port | i w |
Baud Rate |9-6vD-DBaud v|

Choose the GPS protocol to use for tracking the GPS position on a moving map.

1  Tracking>Enable GPS Tracking

Wait until the GPFWO device shows up in the Window and your altitude meter is operational (and clock) to be valid before
proceeding with operations. The Blue LED glows solid with 3D Lock, check either with ExpertGPS or visually (for solid Blue LED)
before commencing operations.

ExpertGPS will show the GPS clock ticking when the GPS receiver is receiving from one satellitee ®iitede window is
showing the altitude (slightly bouncing around), you will haxsatkllite lock and be able to report altitude in reaahe ¢ the
vehicles is ready for flight.

Boot GPS TWOAND CONNECTING from a PC

When you have youPC Terminal emator console up, power up your GHSVO module (press and hold S4 for 5 seconds and
release), you will see text messages for system initialization like below. When prompted for a password, yfal g press

enter. You will be presented with the GP®B/O command line interface (CLNote that if Jumper J8 pinsM are jumpered,

the system will immediately go into GPS telemetry ma@@ NJ Y2 NB Ay F2NXIF A2y S a8S a/ 2YYLYR

uo

Kkkkkkhkkkkkkkkkkkkkk

Real Flight Systems

kkkkkhkkkkhkkkkkkkkkk

Initializing 1/O devices ...
Modem: J8 JP1 Pin[1 -2]: OFF - DNT900C 1Watt
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GPS: J8 JP2 Pin[2 -31:ON - uBlox LEA -5H w/FLASH
EXM: J8 JP3 Pin[3 - 4]: OFF

ch0: J8 JP4 Pin[5 -6]:0

chl: J8 JP5 Pin[7 -8]:0

SUBA GPS2 Build# 0

sdio: SPI Mode, up to 32Mhz cloc k supported

tb0: Phoenix SMKDS 1/16 - 3.5, #1751235, 10A/300V

vbat: power on TB1: <V1,V2,U1,P1,P2> OK

Real Flight Systems Avionics Firmware v1.03 -BU (Jul 3 2011)
PIC24FJ256GA106

CPU clock (Fcy): 16000000

FRCPLL4X: 32000000

Modem: J8 JP1 Pin[1 -2]: OFF - DNT900C 1Watt

GPS: J8 JP2 Pin[2 -3]:ON - uBlox LEA -5H w/FLASH
EXM: J8 JP3 Pin[3 - 4]: OFF

ch0: J8 JP4 Pin[5 -6]:0

chl: J8 JP5 Pin[7 -8]:0

rfO: DNT900C - channel: 0

gps0: uBlox LEA - 5H
SD:adding/opening SD/MMC (SPI) volume "sd:0:"...
SD/MMC FOUND: v2.0sta ndard - capacity SD card
Blk Size : 1024 bytes
# Blks 11993728
Max Clk : 25000000 Hz
Manufacturer ID: 0x1B
OEM/App ID  : 0x534D

Prod Name : 00000
Prod Rev 1 65536.141568
Prod SN 1 0x0000B1D6
Date :9/8

sd:0 opened successfully
FAT32 Filesystem found

Sector size: 512 B

Cluster size: 8 sec

Volume size: 3987455 sec

497455 Clusters

170393 FATs

20415769600.00 Bytes available storage
FAT filesystem volume mounted

FS:init succeeded.

Filesystem initialization completed

Real Flight Systems - system init complete
Console Stack: 512 bytes

GPS2 login
Password:****
GPS2 login success

Welcome to GPS2!
GPS2>

2dz Oby GKSy dzas (KS aK2aldylYS$Sé FyR LI aaé
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Quick Start z GPS Tracking Only

From the GB2 command line interface type:
GPS2> gps

PDt DD! Xo®

Exit Terminal application, launch ExpertGPS

Downloading SD - Card Data

Copy the NME files off of the STard, open them in your favorite GPS engine as NMEA 0813 data 36finee using
ExpertGPS, youhae2 NByY Il YS (GKS FAf S ¢ A (i KOnéyouwhav viforted théfileliyBu/hiaidp6rt (2 A Y L2 |
the track and view the data.

Downloading Telemetry Data

Copy the PRN files off of the €lard and open them in Excéfou can also rename the PRH ft a .csv file and open itin
Excel.

Restore Factory Defaults
To restore factory settings (RF Channel, password, mode,pe&gs and hold)ser (S3) and Pyro (S2) down for 10 seconds

Certifications
1 Tripoli Rocketry Association (TRA) approved for high-altitude GPS telemetry tracking and reporting

and take personal responsibility for the outcome of your endeavors, protect your privilege to fly rockets

WARNING: All liability waived. Rocketry is an inherently dangerous undertaking. Make your choices
by not making the headlines or becoming a statistic.

Appendix A: GPS Two Command - Line QUICKReference

21

REV C 08/25/12



1 gpsq enter telemetry mode

1 pwr ¢ power on or off the terminal block
9 adccread adc channels

1 hngchange hostname

9 savecg save configuration

1 showcg showconfiguration

1 passg change / show password

1 restorec restore defaults

9 stat¢ show statistics

1 rebootc¢reboot system

Examples

GPS 2 login
Password: rfsl

Welcome to GPS - 2!

GPS 2>gps
Opened file[sd:0: \ gpstrack.nme] (rw)
Entering Telemetry [NMEA 0183] o utput mode.

Type 'X' to exit and return to command shell

$GPGSAAL,,,,s01111,,99.99,99.99,99.99*30

$GPGGA,051732.00,,,,,0,00,99.99,,,,,,*64
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$GPGGA,051732.20,,,,,0,00,99.99,,,,,,*66
$GPGGA,051732.40,,,,,0,00,99.99,,,,,,*60
$GPRMC,051732.60,V,,,,, ,041011,,,N*7C
$GPGGA,051732.80,,,,,0,00,99.99,,,,,,*6C
$GPGSAAL,,s11111,99.99,99.99,99.99%30
Closed Telemetry [NMEA 0183] logfile[sd:0: \ gpstrack.nme]
GPS 2>
GPS 2>pwr

[0] Main: OFF

[1] CPU: OFF

[2] CPU: OFF

[3]Use r: OFF

[4] PYROL:0OFF

[5] PYRO2:OFF

ARMED status: OFF

Voltage status: offline

GPS 2>?

Real Flight Systems Avionics Firmware v1.04 (Oct 3 2011) - (SUBA)

Available commands

pwr [on|off] [0 -5] - show power stat  us, turn power on/off for
a channel

pulse [ms] [0 -5] - pulse a channel specified milliseconds
on/off

rfc [ch] - get or optionally set RF channel [0 - 9]

gps - exit command shell and enter gps telemetry mode
tm [nmea|jnmea+|aprs ] - set/gettelemetry options & mode
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filter [gpggalgpgsalgpgsv] [count] - filter one in count

hn [name] - set/get station/host name
pass - setRF shell password

stat - show comm statistics

exit - logout and reauthent icate
show - show current settings

save - save current settings

restore - restore factory defaults

read - read EEPROM

servo [0|1]*] [dir+|dir -1[0 -180] [chO|ch1]
channels

ver - show firmware version
GPS 2>show

System Information

Host name: GPS -2

RF Data rate: 0 (BRO)

RF Power level[0 -4]: 4 [1W]
RF Channel ID: 0

Password: rfs1

Last MSL: 0 M (0", Highest MSL: 0 M (0"

GPS 2>pass

checking 20 bytes of configuration data

Saved configuration, data checksum: dOc9

GPS 2>

GPS 2>pass rfsl

checking 20 bytes of configuration data

password: rfsl
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GPS 2>

GPS 2>restore

checking 20 bytes of configuration data
RESTORE DEFAULTS: checksum dOc9
Restored defaults, da ta checksum: dOc9

checking 20 bytes of configuration data

GPS 2>
GPS 2>stat
UART Stats
RF Modem (UART1): 0in, O out; rx O cps,tx0cpsfe 0 oe 0
GPS Telem(UART2): 0 in, 66 out; rx 0 cps, tx 0 cps fe 0 oe O
GPS Stats
GPGGA:4
GPGLL:O
GPGSA:0
GPGSV:1
GPRMC:2
GPVTG:O
Fix Status (FS): 0, HDOP: 0, Comsats: O
Fix Status (FS): Invalid Fix
Last MSL: 0 M (0", Highest MSL: 0 M (0"
Temperature: 76.0F, 24.5C
GPS 2>
GPS 2>pulse
GPS 2>

GPS 2>pulse 0 100
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GPS 2>

GPS 2>pulse 0 100

pulsed channel: 0 for Oms (1 ->0)
GPS 2>

GPS 2>pulse 1 100

pulsed channel: 1 for 1ms (1 ->0)

GPS 2>

Appendix- A: DNT900 Modem Configuration

The DNT90&F Modem onboard the GASVO is preconfigured and paired for your bastation.
Tampering with the system and reconfiguring the modem is not supported.

Appendix B: U-Blox Default Configuration (UBX - CFG)

The UBlox module comes preonfigured for operation, should you lose your settings due to some
inadvertentreconfiguration, the below settings should be used for all rocket flights. For all experimental
rocket flights up to and exceeding Mach, thiebarne Dynamic platform model must be used. Failure to
do so will yield inaccurate results render the Basstation useless except when connected to the Base
station console port via USBConrect the USB port on the remot®ard to the USB cable anken

connect theUSB Host port on your R@here you run uCentéruCenter is provided on the CODRGMu

may alsaget the latest version of uCenter from uBlokttp://www.ublox.com/

hyOS @&2dz adl NI d¥ N2y (YS\Wrdz a29L00SACRly alw/SROSIAKEB Y & St SO

which is connected to the host PC, use this one to connect directly to the uBlox GPS receiver.
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Note: Under Windows, to find the USB port name/number connected on your system, disconnect all
USBLISNA LIKSNI f RS@AOSaz 3I2 G2 a/2yiNBf tlyStéeéxr 32
0/ ha 3cypushonld see a uBlox receiver device listed, the designated COMXX (where XX is your
Port #) Thisshould be the COM port you select fromloBuCenter.

Once your GPS receiver is connected under uCenter, you should see a blinking connector which shows
your COM port and 9600 next to it.

You can now select the configuration of the GPS with M¥@anfiguration View or Ctrl+F9.

Each of the settigs will be provided below for reference, you may use these to confirm proper
configuration of your GPS receiver.

-

u-center 6.20

The message was modified but not sentto the gps receiver.

Do wouwan'tto send it now 7

[ Don'tdisplay this message again.

| Yes Mo

When you move through the screens below, you will be asked to save the configuration. Click yes to
update the configuration parameters di¢ GPS receiver.

ANT

@ Configure - Antenna Settings EI@

JANT (Antenna Settings)|
CFG (Configuration)
DAT (Datum)

EKF (EKF Settings)
ESFGWT (Gyro+Wheeltick)
FXN (Fix Now Mode) =
INF (InfMessages)

ITFM (Jamming/Interferenc

UBX - CFG (Config) - ANT [Antenna Settings) 485

[v Enable supply voltage control signal
[v" Enshle shor circuit detection

[v Enable short circuit power down logic
[v Enable sutomatic short circuit recovery
[ Ensble open circuit detection

LIC {License) X
MSG (Messages) GFIO Assignment:
NAV (Navigation) | Contral Signal
MNAVZ (Navigation 2)
MNAVS5 (Navigation 3)
NAVXS (Navigation Expert
NMEA (NMEA Protocol)
NVS (Non-Volatile Storage
PM (Power Management)
PM2 (Extended Power Man

PRT (Dartc) T
4 I s

Short Circuit Dete ction

El=E

Open Circuit Detection

@ | X | Esend &¥poll 5%
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':?;((?mfe_””a St_em;gs) | uEst- oFG (Config) - OF G (Configuration)

onfiguration,

E:;:T g{‘:t:n;i (" Revertto last saved configuration

ettings;

ESFéWT G ro?\'\;heelti(k) (" Revertall but ANT default configuration

FXN (Fix Njw Made) (" Revertto default configuration

INF (InfMessages) " Save current configuration

ITFM (Jamming/Interference M = ® Ussrdefined operation

LIC (License) Clear Save Load

MSG (Messages) 0-PRT 0-FPRT

NAV (Navigation) S N

NAV2 (Navigation 2) 3 MAY 3-MAY

NAVS (Navigation 5) R 4- R 4-R¥M

NAVXS (Navigation Expert 5) Emgzg Eﬂgjijg

NMEA (NMEA Protocol) 7-Unused 7-Unused

NVS (Non-Volatile Storage) g-gm\ied g-gmed

PM (Power Management) 10-ANT 10-ANT

PM2 (Extended Power Manage 11 -Unused 11-Unused
12-Unused 12-Unused

PRT (Ports) 13-Unused 13-Unused

RATE (Rates) 14- Unused 14- Unused

RINV (Remote Inventary) T | |15-Unused 15-Unused

<

& | X | Esend ipo o | 6@

ANT (Ame,""a Sémhgs) 2| uex-cre (Config) - DAT (Daturm) 20s

CFG (Configuration)

:l';‘?FT Bl Al % + Mejorads  [376137.00 [m]
(EKF Settings)

ESFGWT (Gyro+Wheeltick) 1-WGES72 E 1/Flatening  |298.257223

FXN (Fix Now Mode) g,i‘gr&u ets shift W ]

INF (InfMessages) - 4-ADIE

ITFM (Jamming/Interference M{ = gﬁg:; Y Auis shift  |0.000 (o

LIC (License) 7-ADIC 2adsshit (0000 ]

MSG (Messages) 8-ADFD

NAV (Navigation) ?[}fﬂé RiotXAxis  [0.000 ]

NAV2 (Navigation 2) 11-ARF-M Pty Ads (0000 [5]

NAVS (Navigation 5) 12 - ARF-A

NAVXS (Navigation Experts] | |137ARFH RotZAds (0000 [

NMEA (NMEA Protocol) 15- ARF-C ~  Scale [Lmoe ppm

NVS (Non-Volatile Storage)

PM (Power Management)

PM2 (Extended Power Manager

PRT (Ports)

RATE (Rates)

RINV (Remote Inventory) X

]

& | X | Esend 8 poil |5 | 8

NAV
NAYV should be set toJAirborne < 4g

ANT (Antenna Settings)
CFG (Configuration)

| UBX-CFG (Config) - NAV (Navigation)

DAT (Datum)
EKF (EKF Settings) This miessage is only suppoted withfirmware version <- V3011

FXN (Fix Now Mode)
INF (InfMessages)
LIC (License) Static Hold Threshold
MSG (Messages) ~ Navigation Input Filters
NAV (Navigation) Min/Max Sv's
NAV2 (Navigation 2)

Dynarmic Platiorm Model Allow Almanac Navigation  [¢

;jﬁ‘:&‘g;‘;gﬂ [mfs] 0.0-disabled
3-Automative EALY

4-Bea

5 - dithome < T
5 - ditcme < 2

i

(Receiver Autonomous
Integrity Monitoring)
Miniashlin CIND

NAVS (Navigation 5) Range Chack 2
NAVXS (Navigation Expert 5) MinjAsshin CLT v el DopplerCheck [
NMEA (NMEA Protocol) MinSY Elevation (5 [deg] Delta Range Check [V
PM (Power Management) [ DR Timeout ,n_ &] ALM-EPHCheck [
PRT (Ports)

RATE (Rates) ~Navigation Output Fil ~DGP

RINV (Remote Inventory) PDOP Mask 25.0 Timeout O]
RST (Reset) TDOP Mask 250 Max PRC Age 60 [s]

RXM (Receiver Manager) i P Accuracy Mask 100 [m] Max CPC Age 20 [s]
CRAC [CRAC Cattinncl —_—

(& | X | Esend ¥ poll [3¥ | &

n
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NAV2
NAV2 should be also set ta;Airborne < 4g

[@] configure - Navigation 2 =8 EoR =<7

UBX - CFG (Config) - NAV2 (Navigation 2) 1855

This message is ol supported with firnwars version 2= 3.041

Dynemic Platiorm Model |7 -Athome <dy v | ¥ Allow Almanac Navigation
StaticHold Threshold — [0.00 (/] 0.0-clisabled

Mavigation Input Filters

Initial Min SV 3 W MinfMax Svs 4 [ 18w
Initisl Min CAND (Fo 24 [dBHz]  MinSY Elevation 5 [deg]

bin C/ND (Newv) 20 [dBHz] DR Timeout 0 [s]

Navigation Oufput Filters

[
n

T PDOP Mask 250 P Accuracy Mask 100 ]
TDOP Mask 250 T Accurocy Mosk 0[]

[¥" Enable RAIM checks (Receiver Autonomous Infeqrity Monitoring)

NAV5

SetDynamic Model & Airborne < 4g, and sétix Mode to 3; Auto 2D/3D, this will ensure you always
getposition even if altitude is not seen. The highest altitude seen can alwagdtrieved from the
O2yaz2tsS 6AlK (GKS aadlié O2YYIyYyRO®

UEX - CFG (Config) - NAVS (Navigation 5) 885

Navigation Maces

Dynaric Mode! | IAEEERaEE]
Fix Mode 3- Auto 203D -

m

0.00

1.00

1l

Nevigation Input Filters

Win SV Elevation 5 [deg]

Navigation Output Filters
DR Timeout 0 [5]
PDOP Mask 250

TDOP hask 250

RATE
RATEan be set up t@Hz (default). Sele@33ms for3Hz rate, 1000ms for 1HRote that higher rates
do not yield hijher performance (in fact, higher rates may cause serial data corruption and loss).
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[€] configure - Rates [E=8 Bl ™"
MNAVXS5 (Navigation Expert »
NMEA (NMEA Protocol)

MNVS (Mon-Volatile Storage

B Time Source 1-GFStime vl
PM (Power Management)

UBX - CFG (Config) - RATE (Rates) Bs

PM2 (Extended Power Man easurement Period 333 [ms]
PRT (Ports) hMeasurement Frecuency 300 [Hz]
RATE (Rates)

RINV (Remote Inventory) | Nawigation Fate 1 [eye]
RST (Reset)

Mavigation Frequency 300 [Hz]
RXM (Receiver Manager)

SBAS (SBAS Settings)
TM (Time Mark)

TM2 (Time Mark2)
TMODE (Time Mode)
TMODE2 (Time Mode 2)
TP (Timepulse)

1

TP5 (Timepulse 5)
USB (Universal Serial Bus) —

4 L1 3
@ | X | Elsend d¥pon 5% | 6@

CFG

VERY IMPORTANT: when done thighabove configuration settinggo back to the CFG screen, select

G{ @S OdzNN3EB vy, highlpat\ifDeEcdzMhd ety fies S PA OS a K Sva LINBHG| & { Sy F
or navigate away from the page. You may powgtle your system to confirm the sielgs took affect.

Configure - Configuration IEI
ANT (Antenna Settings) o
re (\C G o 9=l | UBX-CFG (Config) - CFG (Configuration) 817s
onfiguration
DAT (Datum)
( Revertto last saved configuration [# Devices (>Rom3)
EKF (EKF Settings)
ESFC:\.'\'"I' (Gyro g\!\}heelﬁck' (" Revert all but ANT default configuration 0-BER
i + )

FXN (Fix Now Mode) (" Revertto default configuration
INF (InfMessages) (@ Save current configuration
ITFM (Jamming/Interference M| (" User defined operation
LIC (License) Clear Save Load
MSG (Messages) 0-FRT 0-FPRT

(l iyat 1-M5G 1-M5G
NAV (N ti

havigsson 2-INF 2-INF
NAV2 (Navigation 2) T A ER Ay
MNAVS (Navigation 5) 4- R 4- B

. o o || 5-Unused 5 -Uhused
NAVXS5 (Navigation Exger‘t 5) 5 Unused 5 Unused
NMEA (NMEA Protocol) 7-Unused 7-Unused
NVS (Non-Volatile Storage) - Unused fi-Unused
BM (Power M. 0 9- RN 9-RiMY

(Power Managemen 10-ANT 10-ANT
PM2 (Extended Power Manage 11-Unused 11 -Unused
(I \ 12-Unused 12-Unused

PRT \P’OHS'I . 13- Unused 13-Unused
RATE (Rates) 14-Unused 14-Unused
RINV (Remate Inventor) T | |15-Unused 15- Lnused
<

@ | X | Esend ooy 5| @@

Note that other screen and menu options may be available, where not shown above, the defaults are
used.Note also hat NAV5 mode is configured by default and that the NAV, NAV2 modes may only be
valid for older versions of uBlox firmware.
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Pre- FLIGHT

Charge all batteries, they should be about 11V or more when fully charged. The systems will shut down
when the battey voltage reaches 5.36v, this is nominally 8hrs later.

Install CR2032 Batter for GPS Almanac +ogck

Load the GPS Aimanadza S dzz Sy i SNJ 62y GKS /5whav IyR asSt Soi
Verify Lock sequence where you have multiple (> 4 total) satellifésstzing airplane, and altitude.

Freshly format SD Card

Check Connections to TB1

POSTFLIGHT

NOTE: VERY IMPORTANT, after the system idehntafter the flight, FIRST REMOVE THEARD.

If the SBCARD is not removed, the NMEA and sensor data forfirgltr will be lost when the system
starts up again and overrites the flight data file!

Charge Batteries

Opening NMEA Data Files with Google Earth
1) Rename the NMEA log figgstrack.nme  to gpstrack. nmea
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2) Launch Google Earth, the version usedsistaown (6.2.2.6613)

Check Version

]

¥ Search [m B

Signin
Search

4«
@
)
5

R

ex: pizza near NYC

Get Directions History

v Places
= & My Places ]

& [ &9 Sightseeing Tour
Buildings
ed

& About Google Earth

Google earth

Located inRio, Brazi

6226613
4j11/2012
[7] The &rand Canven . 10:25:06 o1
Located in Arizona, USA

Renderer OpenGL
Operating System Microsoft Windows (5. 1.2600.

.3)
NVIDIA Corporation (00006.00014.00011.07368)
HMax Texture Size 81928192

tPeters Bax available video memory 512 M5

Located in

Server Kh.google.com
The London >

m + |

¥ Layers Earth Gallery )

= [ primary Database

® AP sorders andLabels
Places
Photos.

= roacs © 2012 Goagle Inc. AllRights Reserved.,
© O =0 suidings
© [ Ocean
® 1 £ weather
® O callery
® 0@ ciobal Awareness
® OO vore

'y Sta LIERTGETTE™ Y wited... | 4 utited... | 1 untited Y wniited ... | Y untited ) ANOOL...

XyBre. o020

File - >Open
E&m@ktm

Fle | Edt Ven Tods Add Heb

Enat

View in Googie Maps

prit.

Server Log Out

() the Lorsion £ve
.

Earth Gallery »)

Clde catery
L@ Global anareness

O mere

Googleearth

ITETTE™ Y wntieed -pant 1 untties -Pant

Eye ol [o)
| Y ttea | Y unbted -pan -

Sel ect ¥AIl I Fil es!
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Lookin: [ RFS 1|

- @ of B~

3 = gpstrack.nmea

[Bsensors.pm

<

e
My Network  File name: [
Places

Fies of type:

[ The London Eve

J + ¥

v Layers Earth Gallery »

& Primary Database
1P Borders and Labels

® I 30 Buidings

® E@ ocean

® 1% weather

® Clge Gallery

® (1@ clobal Awareness
® O more

Googleearth

Eye alt 683590 mi

XVIRS, 0 DOL M 3D @A swem

Double click on the NMEA data file (gpstrack.nmea). A Dialog is presented to show options for the NMEA

datafile import.

Select Import Options

¥ Search 3 s

Search

STeo) (@& (@) (1

Get Directions  History

v Places

5 & wyplaces i
=Ma

Create KML Tracks
[ Create kML LineStrings
(] Adjust atitudes to ground height

[ The London Eve:
El 4| ¥

v Layers

v

Earth Gallery »

& primary Database
1P Borders and Labels
Places
® M = photos
O= roads
® O 30 suidings
® E @ ocean
® 01 %% weather
® Cge calery
® 1@ cobal Awareness
[ more

M TG @ cooge Earth

| 4 untited -paint | 4 untited -paint

¢t KS

the Globe will move to the tracks just imported

Move to Location
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[S Google Earth =
File Edit View Tools Add Help

¥ Search

ex: pizza near NYC
Get Directions History

¥ Places
[ The London Eve [a]
Located in London, England
[¥] The Titanic
Located in the North Atlantic Ocean
[¥] The Forbidden City
Located in China
[¥] Mount Fuii
Located near Tokyo, Japan

* [¥] Google Headquarters
Located in Mountain View, California

S Temporary Places
= M GPs device
Created 05/12/12 15:50:24

5 M Tracks
A

¥ Layers Earth Gallery »»
& B2 primary Database
# V1§ Borders and Labels
& Places
@ [ = photos
== Roads
® O 30 suidings
® @@ ocean
# ]88 weather
® Ogr callery
# 1@ Global Awareness
® 00 more

m GRC IFARAEL 4 untitied - Paint | ¥ untited -paint | ¥ untited -paint XOHRS 0 »OL] O™ 30 2L @R s0em

52d20fS O0ft201 2y G(G(KS Dt{ 5S@A0Ss G4KSy OftA0l 2y (GKS
bl YSé¢ ® D22 3608 in®rn thelarka obidtdrest, yoti can move the Google earth nobs to get a
better view of the data.

Reposition View
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|& Google Earth BEX]

File Edit View Tools Add Help
¥ Search

Search

ex: pizza near NYC
Get Directions History

v Places

[ The London Eve [a]
Located in London, England

The Titanic

Located in the North Atiantic Ocean
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To show the Elevmn Profile, right click on the tracks as below:
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Plot main Battery Voltage

Select all Main Batt cells, press Inse@hart,etc.
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