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The GPS-1 telemetry module is a high performance, secure, tracking, monitoring, and data logging system which
enables tranmission of GPS position and telemetry data up to 100 miles LOS (Line of sight) to the Base-station-1 or
Base-station-2 receiver. It also features local logging of all sensor and GPS data onboard Micro-SD storage..

e 16MIPS RISC CPU for high-performance GPS system processing
o Filtering for GPGGA/GPGSA to preserve RF Link bandwidth and real-time background processing
e  SDIO Micro-SD Memory Card support (J6) for data logging
o FAT16/FAT32 media (up to T10 V2.0 32GB Cards)
e High-performance uBlox LEA-6 GPS Receiver Module with uBlox u-Center USB support
e 30dbM (1Watt) 900Mhz Frequency Hopping Spread Spectrum Transceiver supporting up to 500Kbps data rate
o Upto 16 independent channels operate concurrently
o AES Encryption for link security
o Requires no field configuration/provisioning or HAM Radio License
o FCC and Canadian IC Certified for Unlicensed Operation
e External SMA connector for active input GPS Receiver antenna
o Sarantel SL1206R GeoHelix®-P2 high-performance, high-gain, low-noise amplified active input
GPS receiver antenna (recommended)
e Upto 12V, 10A input power support
e  Temperature Sensing from -55°C to +125°C with 0.5°C Accuracy
e Voltage Metering of Primary battery, Current, and GPS Almanac Battery
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e  Supported software: any NMEA GPS Program (ExpertGPS, VisualGPS, Google Earth, etc)

e 3V External battery for GPS Almanac back up and uBlox-6 Hot-Start™

e  Over 9hrs operational time (running all features) using 9.6V 2200mah NiMh 8xAA battery pack

NCCESSORIES

e Sarantel SL1206R GeoHelix®-P2 high-performance, high-gain, low-noise amplified active input GPS antenna

e 0dBi RF Antenna + low-loss RG174 RPSMA extension cable

e Deans Male plug
e  Micro-SD Card
e External 3V GPS Battery with JTEK connector

N\ECHANICAL

Dimensions: 49.35mm W x 91.35mm L (1.94” W x3.59” L)

PCB Mounting hole dimensions: 86.65mm x 43.65mm
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e J6: Micro-SD Slot: Any Micro-SD card formatted as either FAT16 or FAT32 media is supported.
e J18: GPS Battery, attach GPS 3V Almanac battery to this connector. The connector is keyed for connection.

e  J2: uBlox uCenter USB Port
e  J11: RF Modem connection, RPSMA plug
e  J4: GPS Modem connection, SMA plug

e  J12: Power + Switch: Connective positive to +, negative to -, A/B to switch, to use without switch, either shunt A/B or

connect positive to B lead, and negative to — lead.
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CONFIGURATION JUMPER (CFG/CFG2)
2 " —

1

- Default, Normally pins 11-12 are shorted (which runs GPS processing at boot). Note that this is the 6™ Jumper position
from the edge of the board.
NOTE: When this jumper is removed, the system allows for remote login and control (default password=rfs1)
NOTE: If this jumper is removed, your Base-station will NOT show any data on the display until the “gps” command is
issued via the USB connection on the Basestation to the host computer.

LEDS

e  D22: BPWR —glows red with Battery Power

e D14: Activity — blinks green with RF Modem activity
e DA4: Fix — Glows Blue with GPS position

e D3:Sys—Toggles with system activity

e  D29:SDIO - Toggles when writing data to SD-Card

CONFIGURATION AND PRE—-FUIGHT

Attach RPSMA Modem Antenna

Attach SMA GPS Antenna

Attach J18 GPS Battery

Download GPS Almanac to the device, connect J2 Mini-USB to host Computer and use uCenter

Verify CFG_1 Jumper pins 11-12 are shorted (this is the 6" position from the far left of the pin header)
Connect Power, and optionally, power switch

Verify a fresh FAT32 or FAT16 formatted SD-Card is installed in J6, Micro-SD Slot

Wait for GPS Lock LED and airplane symbol on receiver

© N VA WDNPRE
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N\OUNTING GPS—
GPS1 requires a firm mounting in order to operate properly, mechanical vibrations may reduce performance and can

damage your system if it is not mounted securely. It is best to mount the unit using stand-offs and 4-40 mounting
bolts.
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GPS PRE-FLIGHT CONFIGURATION

Your GPS1 module comes pre-configured for Aircraft mode GPS telemetry. The uBlox GPS chipset also features a 2
week GPS Almanac (cache) which works in conjunction with the GPS almanac cache battery. The GPS Almanac
aids navigation by providing for Ephemeris data at start-up and allows for a so-called “hot-start”. When the GPS
module is powered down, the GPS Back-up battery keeps the Almanac up to date until the unit is powered back on
again. If the GPS almanac is pre-programmed, initial lock times can take as long as 5 minutes while the uBlox chip-
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set downloads the GPS Almanac over the air (OTA). To accelerate start-up and provide a 2-week cache of data (with
battery back-up), the following procedure is recommended for pre-flight configuration.

1. Install uCenter (6.20) or later as located on the CD-ROM
2. Connect the GPS battery to J18

Wil

o P

vS59000-T-d006LNA

3. Connect a mini-USB cable to the GPS1 USB port and the other side to the computer
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4. Start uCenter, select the “Receiver->Port->XXX” where XXX is the USB port found by your computer attached to GPS1.
NOTE: you can use DeviceManager under Windows and find the uBlox USB Device port.

5. Select Configuration View as below
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o u-center 6.20

Eile Edit
[ = =2 Packet Console
- Binary Console

Text Console

Messages View
Configuration View
Statistic View
Table View

Recent Table Views
Map View

Recent Map Views
Chart View

Recent Chart Views
Histogram View

Camera View

Deviation Map
Sky View

Docking Windows
Toolbars

Recent Histogram View

Player Receiver Tools Window Help
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F12

Creates a Configuration View window

<& COM30 9600

B )
w550 5

N
Soo!

blox 6 No file open

6. Verify that the configuration data will be saved to the device (BBR, FLASH, I2C EEPROM selected)
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@ Configure - Configuration

[E=8 Bl 5
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LIC (License,
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Navigation 2
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olatile Storage;

1

UBX - CFG (Config) - CFG (Confiquration)

Revertto last saved configuration

c
" Pevertall but ANT defeult configuration
" Revertto defautt configuration

@

@ Save current configuration

" Userdefined operation

Save

[ Devices (>Rom3)

I

« il » ~
@ | X | Esend 5
Ready

7. Verify that NAVS is set to Airborne Mode
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@ u-center 620
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8/25/2012

Note that if the configuration is not set, uCenter will prompt to write back the data to the receiver. Always answer Yes

if you are sure of your configuration, if not, press “No”
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8. Verify the Rate is set to 2HZ (500msec) for 1-second real-time response with the Base station receiver
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o u-center 6.20
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10. Select 14 Days AlmanacPlus, and FLASH update
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The unit is now configured. Be sure to leave the GPS Battery connected to the module so that the GPS Almanac data
is preserved up to and during flight. Should the GPS lose telemetry lock during flight, the GPS battery will ensure hot-
start and re-acquisition of fix in < 1 second with hot-start enabled.
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Should your unit become accidentally reconfigured mis-configured, please visit the website
http://www.realflightsystems.com/ for the latest uBlox configuration file.

NAPPENDIX= GPS- REMOTE SHELL

When the configuration jumper on pins 11-12 is removed (the 6" Jumper position from the edge of the board), and
the Base-station is connected to the host computer USB port, the system will boot up and provide a remote control
serial console (like the remote control console on the GPS-2). Following is the remote control console procedure.

Connect the USB port of the Base station to the host PC. Windows will install drivers for the FTD232 serial device.
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-Port (e.g. COM23) into “serial line”, “9600” into speed, and type
the name of the COM-Port (e.g. COM23) into the “Saved Sessions Field”. Press “Save”.

[=I-Session Basic options for your PuTTY session
i Logging
= Terminal
- Keyboard Sernal line Speed
.. Bell Com23 9600

- Features

Specify the destination you want to connect to

Connection type:

E-Window (JRaw ( )Telnet ()Rlogin ()SSH (@) Serial

- Appearance

- Behaviour Load. save or delete a stored session
- Translation g dSess
- Selection aved Sessions

- Colours comZ3

=-Connection COM15

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

H-S8H COM23

- Serial COMZ3-DNT N

Close window on exit:

I Always ") Never (@) Only on clean exit

Open J [ Cancel

3. Next, click on the Serial item on the list to the left titled “Category”

11
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http://www.realflightsystems.com/

oo

Category:

5--Session | Options controlling local senal lines | I
i i.Logging

[;j--TerminaI
- Keyboard Serial line to connectto COM23
... Bell
- Features Configure the serial line

I [=-Window I
- Appearance
- Behaviour Data bits 8
- Translation
- Selection Stop bits 1
- Colours

Selecta senal line

Speed (baud) 9600

M
M
= Connection Parity [None vl
-~ Data Flow contral [None vl
|
i
"
I
I
|

- Proxy
- Telnet ]
- Rlogin
+-35H

[ Open ] l Cancel

4. Confirm flow control off and 8,1,N serial settings. Keep in mind that if you use a new USB port on Windows, you may
have to go through this process again (a well endowed desktop system may support dozens of USB ports). When
satisfied with the new connection profile click on “Session” (under Category) to return to the previous menu. Press
“Save”, then press “Open”.

5.  Now, the next time you run Putty you may load the configuration and just press “Open”.

6. Now start putty and reboot the Base station (power cycle)

7. Press enter when the prompt below is seen. NOTE: if the enter key is not pressed (e.g. you type nothing when the
Base station boots), the USB connection acts as an NMEA output console allowing other programs (e.g. ExpertGPS) to
perform real-time mapping of the data.

12
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ON - Base-Station mode enabled
J8 [9-10] : OFF - Enter GPSZ2 console mode
rf0: DNTS00C - channel: 0
SD:adding/opening SD/MMC (SPI) wvolume "sd:0:"...no SD-Card found!
NOTICE: FS initialization failed
IReal Flight Systems - [GPS2] system init complete

Checking for user input on USB system console, Press enter to continue

LlUSB Console: Base-station-1 console mode
lWaiting for connnection to remote

8. Boot the GPS-1 transmitter with the jumper removed. Note, one should be careful removing the 2MM jumper, it is
not designed to be pried off. Use a small-tipped flat-head screw-driver and gently lift up on the bottom of the jumper.

B COMA4L - PuTTY

PIC24 RDC
System +/- Power:
GPS Backup Power:

Lo R e [ - s
[ T o e R

5D:adding/opening SD/MMC (SPI) volume "sd:0:"...no SD-Card found!
NOTICE: FS initialization failed
Eeal Flight Systems - [GPS1] system init complete

Login using the default password rfs1 - commands may now be issue to the Telemetry transmitter.
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NPPENDIX-2 GPS-1 CONVWND REFERENCE

w

gps - go into GPS mode, press “x” to exit
adc - show adc

stat - show statistics

restore - restore defaults

save — save configuration

pass <password> - set the password

reboot - reboot the system

tz <offset> - set timezone offset (firmware versions 1.01 and later)

e.g. “tz +8” will set to PST time. (NOTE: use “save” command to make persist
across reboots)

PRE-FLIGHT

e  Charge all batteries, they should be about 11V or more when fully charged.
o  The systems will shut down when the battery voltage reaches 5.36v, this is nominally 3-4hrs later on
the base-station and 8hrs on the remote (2500ma battery on remote).
o At6volts, a warning will appear on the base-station.

e Install GPS Battery

e  Load the GPS Almanac — use uCenter (on the CDROM) and select “14 Day Almanac Plus”

o  Verify Lock sequence where you have multiple (> 4 total) satellites, a flashing airplane, and altitude.
. Freshly format SD Card, install into SD-Card

e Check Connections to battery and optional switch.

POST—-FULIGHT
e  Power off
e  NOTE: on older firmware versions (green board)
o Immediately remove SD-Card, do not re-insert, it will overwrite your files!

14
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e On newer firmware versions (blue board and version 1.01 and later)
o  Anew data-file is created (up to 100 datafiles). After 100 data-files the first file is perpetually overwritten.
o Allfiles are written with their appropriate time-stamp (GMT + TZ-Offset)
o See also the “tz” timezone command.

15
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FIRN\WARE HISTORY
The log below describes changes in each GPS-1 firmware release.

1.00 —07/12/12 Initial firmware for revision A/B PCB’s

1.01 —12/29/12 Flight testing on over 14 flights, update time of day and system clock from GPRMC when data is known, add
support for timezone offset (for localtime). Update time of day on files using localtime (GMT by default). Update logger
subsystem to create a new file every time the system is booted. Up to 100 unique sequentially numbered files are
supported, afterwards the initial files is perpetually overwritten. The new datafiles are “gpslogXY.log” and “syslogXY.csv”
where XY increment on every file.

OPENING NM\EN DATA FILES WITH GOOGLE ENRTH
1) Rename the NMEA log file gpstrack.nme to gpstrack.nmea
2) Launch Google Earth, the version used is as shown (6.2.2.6613)
CHECK VERSION

& About Google Earth

© 2012 Google Inc. All Rights Reserved.,

16
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FiLE~->OPEN

S Google Earth BEX]
Pl Edt vew Tok Add Heb

Open... criv0 l" o'l (@l (& &l Sgain

Save .

Enoi

Vew n Googe Maoz Crisalti

pret, cotse

Server Log Out

Sign into Earth Buider.

+ v

Earth Gallery )
= [E2 prmary Database
® [P gorders andLabeis
H 8 places
® & = photos
5= roads
® O 30 Buidngs
® [E @ ocean
® [I 3% weather
® g Gatery
® C1@) Giobal Awareness
® O3 more

R TG Y s rors | 1 wstea-vore | W s -ponc B X0%re.,

SELECT “ALL FiLES”

d
Open
Lookin: [ RFS z +~®E
3 T gostrack.nmea
2
L) [Dsersorsom
My Recent
Documents
©
Desktop
My Documents
L]
My Computer
<
My Network  File name [ |
Places
Files of type ifles () E]
[9]The Loncon Eve -
| + ¥
v Layers Earth Gallery >

= [ 2 erimery Database
# [P Borders and Labels
H & places
® ¥ = photos
Ol roads
® O 30 suidngs
* E@ ocen
® [ 2% weather
# Oy Galery
% (1@ Gobal Awareness
% 00 more

Googleearth
C

| XOBRO,0 2B %30 3@ 36m

Double click on the NMEA data file (gpstrack.nmea). A Dialog is presented to show options for the NMEA data-file
import.
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SELECT IN\PORT OPTIONS

¥ Search | @& & B - Soguin
Search
Get Directions History
¥ Places
= & my Places &

= M@ sessoaTou
B Start tour here
) e Eifel Tower

(7] Create kML Tradks
[ Create kML LineStrings
[ Adiust alttudes to ground height

v Layers Earth Gallery
= [ES primary Database
# [P sorders andLabeis
Places
# [ % photos
C== roacs
% C1@h 30 suldngs
® E@ ocean
® L] 2% weather
® Clgr Galery
% O@ cobal Awereness
# 00 more

Googleearth
C

Eye alt 6835

WWT" & Googe Earth |29 nbted -pant. | g unvted -pant XDARS 0 PO % 39 2@ 350

The above dialog is display, Select “Create KML Tracks”, deselect other options.The file is opened and the Globe will
move to the tracks just imported.

NOVE TO LOCATION

|& Google Earth B[]
Fie Edt View Tools Add Help

¥ Search (i |

Search

ex: pizza near NYC
Get Directions History

¥ Places
[¥] The London Eve ~
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 Headguarters
Located in Mountain View, Calfornia

= &S Temporary Places g

= M& GPS device
Created 05/12/12 15:50:24
= M Trads
A [noname] v
E] PRI
v Layers Earth Gallery »

& Primary Database

® (4 Borders and Labels

==t Roads
® O 30 suildings
© [E @ ocean
® 1 8% weather
® Oy callery
# @ Global Awareness
® O more

D | 2002

M'W”GTTT@“* 4 untitied - Paint | ¥ untitied - Paint || Y untted -paint XOMRS 0 »OL] % 20 L@ 3:s0em

Double clock on the GPS Device, then click on the Tracks, and then the Arrow symbol entitled “No Name”. Google
Earth will Zoom in on the area of interest, you can move the Google earth knobs to get a better view of the data.
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REPOSITION ViEW

l§ Google Earth
Fie Edt View Tools Add Help
¥ Search

Search
ex: pizza near NYC
Get Directions History

The London Eve

Located in London, England

The Titanic

Located in the North Atiantic Ocean
The Forbidden City

Located in China

tount Fuii
Located near Tokyo, J:

oogle Headquarters
Located in Mountain View, California

Temporary Places
& GPS device
Created 05/12/12 15:58:26

EI | » v‘.s.'

v Layers Earth Gallery »

[E& erimary Database
¥ Borders and Labels

® DI 30 buidings

® [ @ ocean

1 8% weather

@ Cge calery

® D@ Global Awareness
® OO more

\, GEBCO

1007 ft

m’m Y untitied - Paint | ¥ untited -pant XOMRS -9 PO OB 3D 2@ as9em
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[& Google Earth
Fle Edt View Tools Add Hep
¥ Search

| search
ex: pizza near NYC

Get Directions History

v Places

The London Eve
Located in London, England

The Titanic

Located in the North Atiantic Ocean

The Forbidden City.
Located in China
Mount Fuii
Located near Tokyo, Japan
Google Headquarters
Located in Mountain View, California
& Temporary Places
& GPS device
Created 05/12/12 1¢

S Tracks
A [noname] I
] N2y
v Layers Earth Gallery »
=a0]

Primary Database
P Borders and Labels
& Places
Photos
- D= roads
® O 30 suildings
® @@ ocean
# [ 8% weather
® O Gallery
® I clobal Awareness
® O more
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SNAVE GPS TRACK NS KW\2 FiLE

Right click on the GPS Device and select “Save Place as”

& Google Earth BEX]

Fie Edt View Tools Add Hep

¥ Search
Search
ex: pizza near NYC
Get Directions History
v Places
The London Eve
Located in London, England

e Titanic
Located in the North Atlantic Ocean
The Forbidden City.
Located in China
Mount Fuii
L

ted near Tokyo, Japan

oole Headauarters

Located in Mountain View, Caiifornia

T

cut
Copy

Delete

Delete Contents SMyall Park
Rename
Revert

Save to My Places

Save Place As...
Share with Google Earth Community
Email...

& Snapshot View
@ E@ g
SortA-Z

Show Elevation Profile

Properties

¥ Search
Search

ex: pizza near NYC
Get Directions History

Hookswood
v Places

The London Eve
Located in London, England

the North Atiantc Ocean
e Forbidden Gity

Located in China
Mount Fui

Located near Tok;

yo, Japan
Goodle Headauarters
Located in Mountain View, California

= M Temporary Places

& GPs devies 2 9 § i L oy
Created 05/12/12 16:12:14 ” o Bakir ngoar
K
2 MG tacks

A fnoname
[« i} [o]*](]
[ Earth Gallery » | File name: Jopstrack kmz ~| Save. F

v Layers
S 2 primary Database Swmtpe [knz Chm) Concel_ |
@ Borders and Labels

Places 7 9

Photos
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® 00 vore
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ELEVATION PROFILE

To show the Elevation Profile, right click on the tracks as below:
[& Google Earth

Fie Edt View Tools Add Hep
¥ Search

Search

ex: pizza near NYC
Get Directions History

v Places
[“IThe London Eve: [l
Located in London, England Tq
[ The Titanic
Located in the North Atlantic Ocean
The Forbidden Gity
Located in China
[Inmount Fuii
Located near Tok:

apan

Goodle Headquarters
Located in Mountain View, California
& Temporary Places
g GPS device
Created 05/12/12 15:58:26

ol

v Layers Copy

© [E & primaryps_ Delete

: Borders  Rename

& Places

Photos
D= roads | save Place As...

)OI 308uid  Share with Google Earth Community

@ @) ocean | Email..

@ O] weathe

® Ol Gallery|——

® [J@ Giobal | Show Elevation Profile

® O more

Save to My Places

)@

Properties

P | 2002 26739:28.305'51150

m ERTETE™ I \g untitled - Paint ﬂ g untitied - Paint Y untitied - Paint

[& Google Earth BEX]

Fie Edt View Tools Add Help
¥ Search 0O o= @ E| =

Search

ex: pizza near NYC
Get Directions History

v Places
[ The London Eve
Located in London, England

The Titanic
Located in the North Atlantic Ocean
The Forbidden City
Located in China
[ Mount Fuii

Located near Tokyo,

Goodle Headquarters
Located in Mountain View, California
S Temporary Places
& GPS device

Created 05/12/12 15:58:26

L'l | » v‘:).:

v Layers Earth Gallery »
& & primary Database

Places
Photos.
== Roads
® IR 30 suildings
© [ @ ocean
@ (] 3% weather
@ Oge calery
# @ Global Awareness
@ O more

X

-
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IN\PORTING SENSOR DATA INTO NNCROSOFT EXCEL
1) Launch Microsoft Excel, File->Open, All Files Selected

H9 o = Bookl [Compatibility Mode] - Microsoft Excel -

| Home | Insert  Pagelayout  Formulas Data  Review  View  Get Started @ - ™ x

= = f— B
& cut Siwrap Text General - ﬁ Normal Bad e é @ SAutuSum ? [ﬁ
@ Fin -

~— Gacopy
Merge & Center ~ ||[$ ~ % » ;8| | Conditional Format  Good Neutral — | Insert Delete Format Sort & Find &
F Formt oiner i ‘ ] g o e - PR e s Seea

Clipboard i} Font i) Alignment i} Number i} Styles Cells Editing

Calibri

Paste

Al -

|
B c
1 t‘. Open
2
3
a
5
6
7
38
9

i
1135

v @- & ci

Look in:

[y Recent Name size | Type Date Modified
Documents

[E} Desktop

oM
Documents

My
Computer

10 My Network
hiecer

20 Fiename: | =

<

=l Flles of bype: | All Excel Fies (*.4% = .xisx; =.xism; *xisb; =xlam; xdbx; =.xitm; =.xis; =dt; =htm; html; mht; = mhtrl; = xml; =xla; =.xim; =xhu; .ode; *.uxde; |

=
s .50t = htm; o, =mht; = o =i *.xa; * i * i ~.0de; =dc; 7
Is; = da; =ty *.xim; =.xiw)

Files (%5
A1l Excel Files (=% =.xdsx; =.xsm; =.xish; *.xdam; =.xbg; *.xltm
[Excel Files (=.x1%; =.xlsx; *xlsm; =xlsb; = xdam; *.xdbx; =adtm;
Al web Pages (< htm; = himl; =mht; *.mhtm)
25 XML Files (.}
[Text Files (*.prm; .txt; *.csv)

31
32
W 4 » »| Sheetl ,Sheetd - Gheet3 ~¥J L -

Ready |

G
mm Youtt. | Yoot | Yoot | Yuosu. | Yoo | igres | Eoocu.. Hunuu‘.‘ HN@&J\’,@,‘J&'ﬁa a0 Bl @R «17eM

IN\PORT WI2ARD PNAGE ONE

B9 o) Bookl [Compatibility Mode] - Microsoft Excel = =

Page layout  Formulas Data Review  View Get Started @ - = x

[ b CT— = == : Y o | a0 T [T | Zeee Ap gy
2 Copy - e~
fese F Format painter Z U~ A EMerge acenter - |[$ - % 9 |58 % Fcﬂu':n:;w&‘unr:w a:mf:v Good Neutral | Insert Delete Format 2 clear~ Fs&r;'ﬁi ;r“:ﬁ
Clipboard 2 Font o Alignment 2 Number o styles cells Editing
I A1 ~ 0 £
[ £ [ 3 3 G H 1 J K L M N o ) a R s T v
2 "
2
3
g Text Import Wizard - Step 1 of 3 B=|
Z ‘The Text Wizard has determined that your datais Fixed Width.
7 If this is correct, choose Next, or choose the data type that best describes your data.
8 Original data type
9 Choose the file type that best describes your data:
o @[Deimited! - Characters such as commas or tabs separate cach fisld,
" () Fixed width - Fields are aligned in columns with spaces between each field,
12
B Startimpert at rows |1 6] Fieorigin: | 1257 Baltic (Windows)
14
15
16 Preview of fle C:\My Documents RS sensors, prn.
) 1 bearsa, 7,10.95 v,0.05 v,264 x4,26 =4,0.03 V,0.03 V,0.00 ¥,0.00 V,41.0 T, E
18 RFSA,3,11.05 V,0.05 V,288 mA,28 mh,0.03 V,0.02 V,0.00 V,0.00 V,41.0 T,
19 RFSA,12,11.05 VU,0.05 V,280 mA,28 mA,0.03 V,0.08 V,0.00 V,0.00 7,41.0 %
DRFSA, 14,1106 V,0.05 V,284 mA,28 mA,0.03 V,0.02 V,0.00 ¥,0.00 V,41.0 §|
2 BRFSA, 16,11.08 V,0.08 V,264 mA,28 mA,0.03 U,0.02 U,0.00 V,0.00 V,41.0 &|v]
2 el m ] >
2
23 Caneel [Cmext> ][ gmen |
24
25
26
27
28
23
30
31
32
T4+ | Sheet1 ,‘Sheetz “Sheets /%3 [ i
Ready |

S, 00O 2D L@ s

mmmm—!ym.nwm. [ Wt [ Wi [ Yomin [ars | Slooc. [T Yo | Bws. [T XOM

Select Delimited File, Press Next
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WI2ARD PAGE TWO: SELECT DELINITERS

=

H9- ) Bookl [C:

Home | Insert Page Layout  Formulas Data Review  View Get Started @ - = x

St wrap Text a B % | Normal Bad = ? = AdtoSum .,«\‘ Dﬁ
4 ] Fill a2

% Cut =
% o =
. C Bl SN 7
4 Copy -
Paste B O A S - % |78 ||| Conattional Format | Goo Insert Delete Format Sorta: Find &
G B ! Dl A | | Formatting - as Table 2 Clear Filter - Select~
Clipboard 2 Font Alignment Number Styles calls Editing

i Merge & Center

Text Import Wizard - Step 2 of 3 B[]

This screen lets you set the delimiters your data contains, You can see how your text s affected in the previen
below

Deiimiters

reat consecutive delmiters 25 one

15 Data preview

FRESA [
18 PRESA
19 PRESA
PRESA
20 PRESA

21 (&1 i | 7 [E3)

FPEREER
FERER

2 concel | [ <o | [ mext> | [ Emsh |

32
4 4 » M| Sheetl - Sheet? ~Sheet3 ~¥J [ m
Ready

OIS Yo [ Yo | Yo | Yoo | o | Qes | @ [CEP Y | Be | W P XORRSL0 2OE 08 20 3O

ke

Select Tab, Comma, Space, and option “Treat consecutive delimiters as one”, “Text pattern” is “*”, press
Finish”

DATA IN\PORTED

[N ERLEDN sensars.prn - Microsoft Excel -8 x
2 Home | Insert  Pagelayout  Formulas Data  Review  View Gt Started @ - o x
B ::;Y Catibri B sl | | Siwmeprea General - # ﬁ;ﬁ Normal Bad = E— §< /E\ j ::“js“"' - ? ﬁ
Paj(: F Formst painter B r o-|sm=-|[&- A [ Merge & Center - | [ 8 = % o ||%8 % é‘i?;’;f{f"";l aEnT;rg\aet' Good Neutral - ['"f" D=Let= Fmvmat B ciar~ ;L‘?tr:’% ;‘,T:fi
Clipboard & Font 2 Alignment o Number = Styles Cells Editing
| AL - Jfe | $PRFSA
A 8 c D 3 E G H ! ) K L M N a 3 a R

1 [serrsa ] 7 1095V 005V 264 mA 28 mA 0.03V 003V ov ov

2 |SPRFSA 9 105V 0.05 v 288 mA 28 ma 0.03 v 0.02v ov ov

3 |SPRFSA 12 105V 0.05 v 280 mA 28 ma 0.02 v 0.03 v ov ov

4 |SPRFSA 1 1106V 0.05 v 284 mA 28 mA 0.03 V 0.02v ov oV

5 |$PRFSA 16 1105V 0.05 v 264 mA 28 ma 0.0 v 0.02v ov ov

6 |SPRFSA 19 105V 005V 272 mA 28 mA 0.03V 002V ov ov

7 |SPRFSA 21 104V 0.05V 300 mA 28 mA 0.03 V 0.03 v ov oV

g |SPRFSA 22 103V 0.05 v 304 mA 28 ma 0.02v 0.02v ov ov

9 |SPRFSA 26 1103V 0.05 v 328 mA 28 mA 0.02 v 0.02v ov oV

10 |$PRFSA 28 1104V 0.05 v 292 mA 28 ma 0.03 v 0.02v ov ov

11 |SPRFSA 31 u0yv 005V 308 mA 28 mA 0.03V 003V ov ov

12 |$PRFSA 33 105V 0.05V 268 mA 28 mA 0.03 V 0.02v ov oV

13 |$PRFSA 36 1103V 0.05 v 304 mA 22 ma 0.0 v 0.03 v ov ov

14 |SPRFSA 38 104V 0.05 v 284 mA 28 mA 0.03 V 0.02v ov oV

15 |$PRFSA 40 1104V 0.05 v 260 mA 28 ma 0.03 v 0.03 v ov ov

16 |$PRFSA 43 1104V 0.05 v 280 mA 28 ma 0.02v 0.02v ov ov

17 |$PRFSA 45 1104V 0.05V 288 mA 28 mA 0.03 V 0.02v ov oV

12 |$PRFSA 48 1103V 0.05 v 284 mA 28 ma 0.0 v 0.03 v ov ov

19 |SPRFSA 50 1108V 005V 212 mA 28 mA 0.03V 002V ov ov

20 |$PRFSA 55 1107V 0.05 v 220 mA 28 ma 0.03 v 0.03 v ov ov

21 |$PRFSA 55 1108V 0.05 v 220 mA 28 ma 0.02 v 0.03 v ov ov

22 |SPRFSA 57 1107V 0.05 v 220 mA 28 mA 0.03 V 0.02v ov oV

23 |$PRFSA 60 1107V 0.05 v 212 mA 28 ma 0.0 v 0.03 v ov ov

24 |SPRFSA 62 107V 005V 208 mA 28 mA 0.03V 003V ov ov

25 |$PRFSA 65 1108V 0.05V 228 mA 28 mA 0.02V 0.03 v ov oV

26 |$PRFSA 67 1107V 0.05 v 208 mA 28 ma 0.02 v 0.03 v ov ov

27 |SPRFSA 69 1107V 0.05 v 224 mA 28 mA 0.03 V 003V ov oV

28 |$PRFSA 72 1106V 0.05 v 228 mA 28 ma 0.03 v 0.03 v ov ov

29 |SPRFSA 4 107V 005V 212 mA 28 mA 0.03V 002V ov ov

30 |$PRFSA 77 108V 0.05V 212 mA 28 mA 0.03 V 0.03 v ov oV

31 |$PRFSA 79 1106V 0.05 v 232 mA 28 ma 0.0 v 0.03 v ov ov

32 |SPRFSA 81 1106V 0.05 v 216 mA 28 mA 0.03 V 0.02 v ov oV

1« 4> 0| sensors ¥ 1| m

Ready

O™ Yo Yo [ Yoo [ Yoo [ Yo [crs (@0, [EE Ve [ Yo [ B Yo | XoBRS202

Insert Row for Labels, press “ALT+i+r” to insert a row with the cell cursor centered at 1A, the labels are as
below:
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Tag,Seconds,Main Batt,GPS Batt,Main Current,User Current,V1 Volts,V2 Volts,U1 Volts,U2 Volts,Temp
(F),Temp ( C),LRC

PLOT NM\IN SATTERY VOLTAGE

sensors.prn - Microsoft Excel - = x
Formulas Data Review View Get Started @ -a
- .l
2 e &) @ 4 1 W) e
PivotTable Table Picture Clip Shapes SmartArt = Column| Line Pie Bar Area Scatter Other Hyperlink Text  Header WordArt Signature Object Symbol
- At - - Charts ~ Box &Footer Line
Tables Tlustrations 2D Line = Links Text

| < - :

A B c D E \Z \/;/ l/l 1 J K L M N o P Q R s T u v
1 Tag Seconds Main Batt GPS Batt User Current V1 Volts V2 Volts Ulvolts U2 Volts Temp (F) Temp ( C) LRC
2 SPRFSA 7| 10sslv 0.05 lﬁ @ ]& 28 ma 0.03 v 0.03 v ov ov aLF 5 C*7A
3 SPRFSA s| 1nosfv 0.05 28 ma 0.03 v 0.02 v ov ov a1F 5 C*7F
4 SPRFSA 12| 1nosfv 0.05| 30 1ine 28 ma 0.03 v 0.03 v ov ov a1F 5 c*ac
5 SPRFSA 14| 1008V 0.05 28 mA 0.03 v 0.02 v ov ov a1F 5 c*ac
6 SPRFSA 16|  1n.0sfv 0.05 J{q 28 mA 0.03 v 0.02 v ov ov a1F 5 c4a3
7 $PRFSA 13| 1n0sfv 3D Line mA 0.03 v 0.02 v ov ov a1F 5 C=aB
8 $PRFSA 211 1n.04v W75 e e | 0.03 v 0.03 v ov ov aF 5cTaa
9 |$PRFSA 23| 1103V CERE RO O = 3 mA 0.02 v 0.02 vV oV oV 419 F 5.5 C*49
10 $PRFSA 26  1n.03fv 328 mA 28 mA 0.02 v 0.02 v ov ov 419 F 5.5 C42
11 $PRFSA 28]  1n04v 292 mA 28 mA 0.03 v 0.02 v ov ov 419 F 5.5 C*4A
12 $PRFSA a1 1102fv 308 mA 28 mA 0.03 v 003V ov ov a19F 5.5 C47
13 $PRFSA EE] N Y 268 mA 28 mA 0.03 v 0.02 v ov ov a19F 5.5 C4
14 $PRFSA 3|  1103fv 304 mA 24 mA 0.03 v 0.03 v ov ov a19F 5.5 Cd1
15 $PRFSA gl  1104v 284 mA 28 mA 0.03 v 0.02v ov ov a19F 5.5 C4C
16 $PRFSA a0l 1roalv 260 mA 28 mA 0.03 v 0.03 v ov ov 27F 6 C43
17 |SPRFSA 43 1vo4lv 280 mA 28 mA 0.02 v 0.02 v oV ov 42.7F 6 CT4E
18 SPRFSA as|  1voalv 288 mA 28 mA 0.03 v 0.02 v oV ov 42.7F 6C41
19 SPRFSA ag|  1vozlv 284 mA 28 mA 0.03 v 0.03 v ov ov 42.7F 6 C*46
20 SPRFSA so|  1voglv 212 mA 28 ma 0.03 v 0.02 v ov ov 42.7F 6 C*4A
21 SPRFSA s3] avo7lv 220 mA 28 ma 0.03 v 0.03 v ov ov 42.7F 6 C*46
22 SPRFSA ss|  1voglv 220 mA 28 ma 0.03 v 0.03 v ov ov 42.7F 6 C*4F
23 SPRFSA 57|  1no7lv 220 mA 28 mA 0.03 v 0.02 v ov ov 22.7F 6C*43
24 SPRFSA 60| 1n.07|v 212 mA 28 mA 0.03 v 0.03 v ov ov 22.7F 6 C*47
25 $PRFSA 62| 1n07fv 208 mA 28 mA 0.03 v 0.03 v ov ov 43.7F 6.5 C4A
26 $PRFSA 65|  1n.0sfv 228 mA 28 mA 0.02 v 0.03 v ov ov 23.7F 6.5 C*a1
27 $PRFSA &7 1n07fv 208 mA 28 mA 0.03 v 0.03 v ov ov 23.7F 6.5 C=4F
|28 $PRFSA 6| 1n07|v 224 mA 28 mA 0.03 v 0.03 v ov ov 23.7F 6.5 C=4F
|23 $PRFSA 72| 1n08v 228 mA 28 mA 0.03 v 0.03 v ov ov 23.7F 6.5 C748
30 $PRFSA 7| 1n07fv 212 mA 28 mA 0.03 v 0.02 v ov ov 37F 6.5 C7a7
31 $PRFSA 77| 1n08fv 212 mA 28 mA 0.03 v 0.03 v ov ov 37F 6.5 C*aA
32 $PRFSA 79| 1108fv 232 mA 28 mA 0.03 v 0.03 v ov ov 237F 6.5 C*48
W« » | sensors <TJ [ I

Ready | Average: 10.03649383 Count: 1621  Sum:16259.12

MWDRFS | @ooc.. [ Yut. [ Yt |Broo. [ismb. MT&S. | &co | Bunt. H SAXORRS DD

O %) 29 &1, @R s17eM

O\ d9-®- )= sensors.pm - Microsoft Excel Chart Tools - = x
= [ Hum=_| Insert  Pagelayout  Formulas Data  Review  View  Get Started Design  Layout  Format @ - o x
| ::E:; Calibri Body)  ~ 10 < A" A7 | SiWrap Text E‘ ! 54 | Normal Bad 34—' :-“ m j_]i":‘ms“"' ‘%F [ﬁ
P a2 18 A | e coner || [Slm] | bt [ | Gond e Al PYRS o
Clipboard il Font & Alignment il Number il Styles Celis Editing
| Chart 1 -Q £
A B c D £ E G H 1 ) K L M N o [ Q R s T u v

1 Tag Seconds Main Batt GPS Batt Main Current User Current V1 Volts V2 Volts U1 volts U2 Volts Temp (F) Temp ( C) LRC
2 |$PRFSA 7| 1085l 0.05 v 264 mA 28 mA 0.03 v 0.03 v ov ov aF 5 C*7A
3 |$PRFSA sl  110sv 0.05 v 288 mA 28 mA 0.03 v 0.02 v ov ov aF 5 C77F
4 |SPRFSA 12| 11.05|v it SN oV 41F 5 C*AC
5 |SPRFSA 14| 1108V ov ov aF s crac
6 |SPRFSA 16| 1105V oV ov aF 5 C743
7 |SPRFSA 13| 1105V oV ov aF 5 C™4B
8 SPRFSA 21(  1n04v 12 oV ov a1F 5 C=a4
3 SPRFSA 2|  1n03)v 10 olv ov 4L9F 5.5 C*49
10 |$PRFSA 26|  1n03)v R olv ov 4L9F 5.5 C*42
11 |$PRFSA 28| 1L04)v olv ov 4L9F 5.5 C*4A
12 |$PRFSA 31| 1n02v 6 olv ov 419F 5.5 C*47
13 SPRFSA 33|  1n0s|v 4 ov ov 419 F 5.5 C*44
14 SPRFSA 36| 1103V mSeries1 [V ov 419 F 5.5 C*41
15 SPRFSA 38| 11.04v : ov ov 419 F 5.5 C4C
16 SPRFSA a0| 104V 0 e ov ov 42.7F 6 C743
17 SPRFSA 43| 104V PRERS RN ov ov 42.7F 6 CT4E
18 SPRFSA 45 1104V ’MmGgmﬁagg o o ov 227 F 6 C*41
19 $PRFSA ag| 1108V ®egs 43 g EEanme o oV oV 27F 6 C*46
20 SPRFSA so| 1108V R ov ov 427F 6 C*4A
21 |$PRFSA s3| 107w ov ov 427F 6 C46
22 |SPRFSA ss|  1vos|v ov ov 427F 6 C4F
23 |SPRFSA s7| 107w ov ov 427F 6 C43
24 |SPRFSA 60|  1L07|v s ov ov 2.7F 6 C*47
25 |SPRFSA 62|  1L07|v 0.05 V 208 mA 28 mA 0.03 v 0.03'v oV ov 23.7F 6.5 C™4A
26 |SPRFSA 65|  1L.08|v 0.05 V 228 mA 28 mA 0.02 v 0.03 'V ov ov 237F 6.5 C=41
27 |$PRFSA 67| 1L07|v 0.05 v 208 mA 28 mA 0.03 v 0.03 v ov ov 23.7F 6.5 C=aF
28 |$PRFSA 69|  1L07|v 0.05 v 224 mA 28 mA 0.03 v 0.03 v ov ov 23.7F 6.5 C=aF
29 |$PRFSA 72| 1108V 0.05 v 228 mA 28 mA 0.03 v 0.03 v ov ov 23.7F 6.5 C*48
30 |SPRFSA 74| 1107)v 0.05 v 212 mA 28 mA 0.03 v 0.02 v ov ov 3.7F 6.5 C*47
31 SPRFSA 77| 1no8v 0.05 v 212 mA 28 mA 0.03 v 0.03 v ov ov 43.7F 6.5 C=aA
32 SPRFSA 79| 1108V 0.05 v 232 mA 28 mA 0.03 v 0.03 v ov ov 43.7F 6.5 C*a8

W 4> w| sensors 3 T m

Ready | Average: 10.03649383 Count: 1621  Sum: 16259.12

B T Qs [ @0 [Bu. [Bu [Bo. [Sn. &c. | Bu. | Yo [Gvi. F| EXOK
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Select all Main Batt cells, press Insert->Chart,etc.

PLOT \W\AIN SATTERY CURRENT

H9-o-)-

Home | Inset | Page Layout

Formulas

Data  Review  View  Get Started

sensors.prn - Microsoft Excel

g P

D keSO @

4 4 e Q

PivotTable Table Picture Clip Shapes SmartArt  Column| Line Pie Bar  Area Scatter Other Hyperlink. Text Header WordArt Signature Object Symbol
- At - e e e T TR chase Bor &Footer v Liner
Tables Tiustrations 2D line 5l ks Text
[ G1622 - -
A | B c D E | \/;/ B B [ 3 K L ™ N o P a R | s | T u | v
1 Tag Seconds  Main Batt GPS Batt User Current V1volts V2 Volts U1l Volts U2 Volts. Temp (F) Temp ( C) LRC
2 |$PRFSA 7 1095V 0.05 v i 28 mA 0.03V 0.03V ov ov arE 5cC*7A
3 3PRFSA 3 1105V 0.05 lﬁ }& ]d 28 ma 003V 002V ov ov a1F 5C*7F
4 3PRFSA 12 1105V 0.05| 55 1ine 28 mA 003V 0.03v ov ov a1F 5 crac
5 |SPRFSA 14 1106V 0.05 28 mA 003 v 002V ov ov 41F 5 crac
6 |SPRFSA 16 1105V 0.05 @ 28 003 v 002V ov ov 41F 5 .C43
7 sPRFSA 19 1105V 005 30 Line la 003V 002V ov ov 41F 548
8 |sPRFSA 21 1104V 0.05 || and Display each row or column of data A 003V 0.03v ov ov aF 5Cc'aa
9 |SPRFSA 22 1103V 0.05 geodirikbonanihicomcs, A 0.02 V. 0.02 v ov ov 49 F 5.5 C*49
10 SPRFSA 2% 1.3V 005 v 328|ma 28 mA 0.02v 002 v ov ov 419F 5.5 C*42
11 $PRFSA 28 1L04V 005 v 292{ma 28 mA 002 v 002 v ov ov 419F 5.5 C*4A
12 $PRFSA 31 102V 005 v 308{ma 28 mA 002 v 003 v ov ov 419F 5.5 C47
13 |$pRFSA 33 105V 005 v 268{ma 28 mA 002 v 002V ov ov 419F 558
14 |$PRFSA 3% 1.3V 005 v 304{ma 24 mA 002 v 003 v ov ov 419F 5.5 C*a1
15 $PRFSA 38 11.04 v 0.05 v 284 mA 28 mA 0.03 VvV o.02v ov ov 4138 F 5.5 C*ac
E $SPRFSA 40 11.04 V 0.05 v 260|mA 28 mA 0.02 VvV 0.03 v ov ov 427 F 6 C*a3
? $SPRFSA 43 11.04 V 0.05 v 280 mA 28 mA 0.02v o.02v ov ov 427 F 6 C*aE
E $SPRFSA 45 11.04 V 0.05 v 288|mA 28 mA 0.02 VvV o.02v ov ov 427 F 6 C*a1
? SPRFSA 48 11.03 v 0.05 v 284|mA 28 mA 0.03V 0.03 v ov ov 427 F 6 C*46
20 3PRFSA 50 1108V 0.05 v 212fmA 28 mA 003V 0.02v ov ov 27F 6 A
21 $PRFSA 53 1107V 0.05 v 220{mA 28 mA 003V 0.03v ov ov 27F 6C*45
22 3PRFSA 55 1108V 0.05 v 220{mA 28 mA 003V 0.03v ov ov 27F 6 CaF
23 SPRFSA 57 107V 0.05 v 220{mA 28 mA 003 v 002V ov ov 2.7F 6 C*43
24 SPRFSA 60 1L07V 0.05 v 212 mA 28 mA 003 v 0.03 v ov ov 2.7F 647
25 SPRFSA 62 1L07V 0.05 v 208{mA 28 mA 003 v 0.03 v ov ov 437F 6.5 C*4A
26 SPRFSA 65  1L08V 0.05 v 228{mA 28 mA 002V 003 v ov ov 43.7F 6.5 C*41
27 SPRFSA 67 1L07V 005 v 208{ma 28 mA 002 v 003 v ov ov 43.7F 6.5 C*4F
28 SPRFSA 69 1L07V 005 v 224{ma 28 mA 002 v 003 v ov ov 43.7F 6.5 C*4F
29 SPRFSA 72 106V 005 v 228{ma 28 mA 002 v 003 v ov ov 43.7F 6.5 C*48
30/ $PRFSA 74 107V 005 v 212fma 28 mA 002 v 002y ov ov 43.7F 6.5 C*47
31 $PRFSA 77 1.8V 005 v 212fma 28 mA 002 v 003 v ov ov 43.7F 6.5 C*aA
32 $PRFSA 79 1L05V 0.05 v 232|ma 28 mA 002 v 003 v ov ov 43.7F 6.5 C*4g
> ] sensors /3 0| m
Ready | Average: 22033682716 Count: 1621 Sum: 356345
B TN E O G [ [ Yo [ Bu [Go [Cn. [ET) S (3o (Yo [We [ EXOARSO02OH 022 BLOY sem
Vil 9-© = sensors.prn - Microsoft Excel Chart Tools - = x
Home  Insert  Pagelayout  Formulas  Data  Review  View  GetStarted | Design  layout  Format @ -
ﬁ iEI @ @I = ~— ~— || ~— ~— ~— ~— ~— ~— @
Change  Save As Switeh  Select = B [ Al e e B e T B T e _ | move
Chart Type Template | Row/Column Data Chart
Type Data Chart Layouts Chart Styles Location
| Chart3 - @ £
A | B c o [ e [ F [ & [ w [ o [ s [ x [ v | m N [ o [ p [ a ] s .7 u [ v
1 Tag Seconds  Main Batt GPS Batt Main Current User Current V1Volts V2 Volts Ulvolts U2 Volts Temp (F) Temp ( C) LRC
2 SPRFSA 7 1085V 0.05 v 264|mA 28 mA 0.03 v 0.03 v oV ov aF 5 C*7A
3 SPRFSA 9 1LOSV 0.05 V 288|mA 28 mA 0.03 v 0.02 v oV ov a1F 5 C*7F
4 SPRFSA 12 1.05V o : v ov a1F 5C*4C
5 SPRFSA 14 1L06V o oV ov aF 5 C*4C
6 SPRFSA 16 1L05V o oV ov aF 5C*43
7 $PRFSA 13 1L05V o oV ov 41F 5C*48
8 $PRFSA 21 1104V o oV ov a1F 5C*44
9 $PRFSA 23 1.3V o oV ov 419 F 5.5 C=49
10 $PRFSA 26 1L03V o oV ov 419 F 5.5 C=42
11 $PRFSA 28 1L04V o oV ov 419 F 5.5 C=aA
12 $PRFSA 31 1102V 0 oV ov 419 F 5.5 C=47
13 $PRFSA 33 1105V 0 oV ov 419 F 5.5 C7a4
14 $PRFSA 36 1103V of mseriest )V ov 419 F 5.5 c7al
15 $PRFSA 38 1104V 0 oV ov 419 F 5.5 cmac
16 $PRFSA 40 1104V 0 oV ov 27F 6C™a3
17 SPRFSA 43 1104V 0 - 0V ov 27F 6 C™4E
18 $PRFSA 45 1104V o R - e ov ov 2.7F 64l
19 SPRFSA 48 1103V 0 TREZE8IREz N oV oV 22.7F 6C%46
20 |SPRFSA 50 1108V o TeAda oV ov 42.7F 6 C*4A
21 SPRFSA 53 1107V o oV ov 427F 6 C*a6
22 SPRFSA 55 1L08V 0 oV ov 427F 6 C*aF
23 SPRFSA 57 1107V o oV ov 427F 6C*43
24 SPRFSA 60  1L07V 0. : ) oV ov 427F 6 C*a7
25 $PRFSA 62 1L07V 0.05 v 208|mA 28 mA 0.03 v 0.03 v ov ov 437 F 6.5 C*4A
26 $PRFSA 65  1L08V 0.05 v 228|mA 28 mA 0.02 v 0.03 v ov ov 437 F 6.5 C*41
27 $PRFSA 67  1L07V 0.05 v 208|mA 28 mA 0.03 v 0.03 v ov ov 437 F 6.5 C*4F
|28 $PRFSA 69 1L07V 0.05 v 224|mA 28 mA 0.03 v 0.03 v ov ov 3.7 F 6.5 C*4F
23 $PRFSA 72 1L06V 0.05 v 228|mA 28 mA 0.03 v 0.03 v ov ov 3.7 F 6.5 C*48
30 $PRFSA 74 1107V 0.05V 212|mA 28 mA 0.03 v 0.02v ov ov 37F 6.5 C*47
31 $PRFSA 77 1108V 0.05 v 212|mA 28 mA 0.03 v 0.03 v ov ov 27F 6.5 C™4A
32 $PRFSA 79 1106V 0.05V 232|mA 28 mA 0.03 v 0.03 v oV ov 237F 6.5 C48
M 4 » | sensors <7 [ m
Ready | Average: 2203382716 Count:1621  Sum: 356943 =)
[Wer (Yo 7| EIXOARSS 8 2O 5% 20 Bl @R sum

Select the Main current column, select Insert, Chart->3DLine and notice the plot.
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~PLOT TEM\PERNTURE

sensors.prn - Mierosoft Excel - = x
Home | Tnsert | Pagelayout  Formulas Data  Review  View Get Started @ - =
o -l
e e Tl ) @ 4 1w
PivotTable Table Picture Clip Shapes SmartArt = Column| Line Pie Bar Area Scatter Other Hyperlink Text  Header WordArt Signature Object Symbol
| - H At - ” - - - - - Charts~ H ox & Footer - Line ~ ‘
| Tables Tlustrations J 2D Line 5| ks || Text
I s2 y
A | 8 | ¢ p [ e | \d Lﬁ B Lo [ oo ] x [ v m [ ~n [ o [ » Q R B T [ u [ v
1 Tag Seconds  Main Batt GPS Batt User Current V1Volts V2 Volts uUlvolts u2volts Temp ( C) LRC
2 SPRFSA 7 1085V 0.05 % ]& 28 mA 0.03 v 0.03 v oV ov 5 C*7A
3 SPRFSA 9 1LOSV 0.05 28 mA 0.03 v 0.02'v oV ov 5 C*7F
4 $PRFSA 12 1L05V 0.05| 30 1ine 28 mA 0.03 v 0.03 v ov ov 5 C*4C
5 $PRFSA 14 106V 0.05 28 mA 0.03 v 0.02v ov ov 5 C*4C
6 $PRFSA 16 105V 0.05 28 mA 0.03 v 0.02v ov ov 5C*43
7 $PRFSA 13 1L05V 0.05 mA 0.03 v 0.02v ov ov 5C*48
8 SPRFSA 21 1104V 0.05 mA 0.03 v 0.03 v ov ov 5C*44
o Display each row or column of data
9 $PRFSA 23 1.3V 0.05 s LS e e s T mA 0.02 v 0.02'v ov ov 5.5 C=49
10 $PRFSA 26 1103V 0.05V mA 0.02 v 0.02v ov ov 5.5 C=42
11 $PRFSA 28 1104V 0.05 v 292 mA 28 mA 0.03 v 0.02v ov ov 5.5 CTaA
12 $PRFSA 31 1102V 0.05V 308 mA 28 mA 0.03 v 0.03 v oV ov 5.5 C™a7
13 $PRFSA 33 1105V 0.05V 268 mA 28 mA 0.03 v 0.02'v oV ov 5.5 C7a4
14 $PRFSA 36 1103V 0.05V 304 mA 24 mA 0.03 v 0.03 v oV ov 5.5 c7al
15 SPRFSA 38 1L04V 0.05 V 284 mA 28 mA 0.03 v 0.02v oV ov 5.5 C74C
16 SPRFSA 104V 0.05 V 260 mA 28 mA 0.03 v 0.03 v oV ov 6C™43
17 SPRFSA 43 1104V 0.05 V 280 mA 28 mA 0.02'v 0.02v oV ov 6 C=4E
18 SPRFSA 45 1104V 0.05 v 288 mA 28 mA 0.03 v 0.02'v oV ov 6 C*al
13 SPRFSA 48 1103V 0.05 v 284 mA 28 mA 0.03 v 0.03 v oV ov 6 C*a6
20 SPRFSA 50 1L08V 0.05 v 212 mA 28 mA 0.03 v 0.02'v oV ov 6 C*aA
21 SPRFSA 53 1107V 0.05 v 220 mA 28 mA 0.03 v 0.03 v oV ov 6 C*a6
22 $PRFSA 55 1L08V 0.05 v 220 mA 28 mA 0.03 v 0.03 v ov ov 6 C*aF
23 $PRFSA 57 1107V 0.05 v 220 mA 28 mA 0.03 v 0.02v ov ov 6 C=43
24 $PRFSA 60 1107V 0.05 v 212 mA 28 mA 0.03 v 0.03 v ov ov 6 C=a7
|25 $PRFSA 62  1L07V 0.05 v 208 mA 28 mA 0.03 v 0.03 v ov ov 6.5 C*4A
26 $PRFSA 65  1L08V 0.05 v 228 mA 28 mA 0.02 v 0.03 v ov ov 6.5 C*41
27 $PRFSA 67  1L07V 0.05 v 208 mA 28 mA 0.03 v 0.03 v ov ov 6.5 C*4F
|28 $PRFSA 69  1L07V 0.05V 224 mA 28 mA 0.03 v 0.03 v ov ov 6.5 C*4F
29 $PRFSA 72 1106V 0.05 v 228 mA 28 mA 0.03 v 0.03 v ov ov 6.5 C*48
30 $PRFSA 74 1107V 0.05V 212 mA 28 mA 0.03 v 0.02'v oV ov 6.5 C*47
31 $PRFSA 77 1108V 0.05V 212 mA 28 mA 0.03 v 0.03 v oV ov 6.5 C™4A
32 SPRFSA 79 1106V 0.05V 232 mA 28 mA 0.03 v 0.03 v oV ov 6.5 C48
W 4 b 4| sensors Il m
Ready | Average: 79.50734565  Count:1620  Sum:123801.9 Gl
@ [ @ace [ Yo [ Yoo [ Breo. |G o | Bur. | Y. | OXDRES D DO M A0 BLERY swew
H9-v-)= sensors.pm - Microsoft Excel Chart Tools -3 x
Home Insert Page Layout Formulas Data Review View Get Started | Design Layout Format @ - o x
ﬁ iE‘ @ % — ~ ~— ||| ~~— ~ ~—— ~— ~ ~ : @
Change  Save As Switeh  Select —_—e— T Yy T | |t |TY———— _ || Mo
Chart Type Template | Row/Column Data Chart
Type Data Chart Layouts Chart Styles | Location
[ Chart4 8 £
A | B c o | e | fF | & | W | 1 ] 3 [ ®x [ v | m | N~ [ o | p | a ] rR | s T u | v
1 Tag Seconds  Main Batt GPS Batt Main Current User Current V1Volts V2 Volts U1volts U2 Volts Temp (F) Temp [ C) LRC
2 $PRFSA 7 1085V 0.05 v 264 mA 22 mA 003y 002w v ov a1|F 5C7A
3 $PRFSA v ov a1|F 5 C*7F
4 $PRFSA v ov a1|F 5C™4C
5 $PRFSA v ov a1|F 5C™4C
6 SPRFSA v ov a1|F 50743
7 SPRFSA v ov a1|F 5C™48
B SPRFSA 20 v ov a1fF 5Coa4
9 |$PRFSA 80 v ov 419[F 5.5 C*a9
10 SPRFSA 70 A v ov 4L9[F 5.5 C*a2
11 $PRFSA v ov 419|F 5.5 C*aA
12 SPRFSA 60 v oV 41.9|F 5.5 C*47
13 $PRFSA 50 v ov 41.9[F 5.5 C*a4
14 $PRFSA %0 v ov 419|F 5.5 C=a1
15 $PRFSA v ov 419|F 5.5 C=aC
16 $PRFSA 0 mseriess 1Y ov 22.7|F 6 C=43
17 $PRFSA 20 v ov 22.7|F 6 C=aE
18 $PRFSA 10 v ov 22.7|F 6 C=a1
19 $PRFSA R v ov 227|F 6 C=46
20 $PRFSA v ov 227F 6 CTaA
21 $PRFSA = v ov 227F 6C™a5
22|$PRFSA Egé%%ﬁﬁﬂaﬂmmc v oV a27|F 6 C*4F
23 $PRFSA TEENEAR T I e v ov 227F 6C™a3
24 SPRFSA B R v oV 427F 6 C™a7
25 SPRFSA - v ov 23.7|F 6.5 C*4A
26 SPRFSA \i ov 23.7|F 6.5 C*41
27 SPRFSA \i ov 43.7|F 6.5 C*4F
28 SPRFSA v ov 43.7|F 6.5 C*4F
23 SPRFSA v ov 43.7|F 6.5 C*48
30 SPRFSA A v ov 43.7|F 6.5 C*47
31 $PRFSA 77 1LO8V 0.05 v 212 mA 28 mA 0.03 v 0.03 v ov ov 43.7|F 6.5 C*4A
32 $PRFSA 73 1106V 0.05 v 232 mA 28 mA 0.03 v 0.03 v ov ov 23.7|F 6.5 C*48
H » | sensors L
Ready | Average: 79.50734568  Count:1620  Sum: 1288019
i G [Be. |&m. o | Bu. | Yo | Y. | EXDRRSS0 DD 820 BlLOR) ssee

Select the Temperature (F) row (all cells). Select the Insert 3D Line chart option.
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TOTALU TIN\E RUNNING

Home | Tnsert Pagelayout  Formulas Data  Review  View Get Started

sensors.prn - Microsoft Excel

- =2 X

- =X

@
Bad jm } ;J ):Aumsumv%? [ﬁ

Tosoat 1 SiWrap Text General iﬁ Wi
23 copy — @] Filt
| mtran | B e oconer | | cnatons romes et | e oo o | 50 sama praa|
Clipboard D Font el Alignment i) Number i Cells Editing |

I UM - (0 %« i =5B1622/60

a [ s [ c¢ [ o | e [ r [ & | u K M e a R s [ 1 [ v [ v
1601 SPRFSA 5481 953V 317 v 188 mA 36 mA 004 v 004 v ov ov 86.8 F 30.5 C*49
1602 $PRFSA 5485 952V 317 v 204 maA 36 ma 004 v 004 v ov ov 86 F 30 C*46
1603 SPRFSA 5488 952V 317 v 212/ maA 36 mA 004 v 0.04 v ov ov 86 F 30 C*aC
1604 $PRFSA 5492 9s2v 317 v 188 mA 36 mA 0.04 v 0.0 v ov ov 86 F 30/ C*a7
1605 $PRFSA 5495 953V 317 v 192 maA 36 mA 0.04 v 0.04 v ov ov 86.8 F 30.5 C*a7
1606 $PRFSA 5499 952V 317 v 268 mA 36 mA 0.04 v 0.04 v ov ov 86.8 F 305 C*4C
1607 $PRFSA 5502 952V 317 v 204 maA 36 mA 0.04 v 0.04 v ov ov 86 F 30/ C*a8
1608 $PRFSA 5505 949 V 317 v 200 maA 36 mA 0.04 v 0.04 v ov ov 86 F 30/ C*a1
1609 $PRFSA 5508 952V 317 v 516/ mA 36 mA 0.04 v 0.04 v ov ov 86 F 30 C*46
1610 $PRFSA 5512 951V 317 v 260 maA 36 mA 004 v 008 v ov ov 86 F 30 C*a8
1611 $PRFSA 5515 953V 317 v 180 ma 36 mA 004 v 0.08 v ov ov 86.8 F 30.5 C*4D
1612 $PRFSA 5519 9s2v 317V 192 ma 36 mA 0.04 v 0.0V ov ov 86F 30/ C*aE
1613 $PRFSA 5522 as1v 317V 220 ma 36 mA 0.04 v 0.0V ov ov 86F 30/ C*aF
1614 $PRFSA 556 952V 317V 196 ma 36 mA 0.04 v 0.0V ov ov 86F 30 C*a6
1615 SPRFSA 5529 951V 317V 236 mA 36 mA 0.04 v 0.04 vV ov ov 86.8 F 30.5 C*4E
1616 SPRFSA 5533 952 v 317V 220 mA 36 mA 0.04 v 0.04 vV ov ov 86.8 F 30.5 C*a1
1617 SPRFSA 5536 952V 317V 180 mA 36 mA 0.04 v 0.04 v ov ov 86 F 30 C*40
1618 SPRFSA 5539 952V 317 v 19 mA 36 mA 004 v 004 v ov ov 86 F 30 C*a8
1619 SPRFSA 5543 95V 317 v 196 mA 36 mA 004 v 004 v ov ov 86 F 30 c*a7
1620 $PRFSA 5516 951V 317 v 196 mA 36 ma 004 v 004 v ov ov 86.8 F 30.5 C*4E
1621 $PRFSA 5519 951V 317 v 248 mA 36 mA 004 v 0.04 v ov ov 86 F 30 C*aC
1622 $PRFSA 9.53 v 317 v 196 mA 36 mA 0.04 v 0.0 v ov ov 86.8 F 30.5 C*28
1623 =$81622/60|
1622 T
1025
1026
1027
1025
1629
163
1631
1632

* | sensors

Enter |

)

Bc | Bo | Yo [@w | Yo | SEXIRRS D0 POE 8 =D BLER s

Home | Inset  Pagelayout  Fomulas  Data  Review  View  GetStarted

sensors.pr - Microsoft Excel

- = x

@ - o x

LA Galiri - SWrap Text General - ﬂ W] Bad = E = Autosum - ﬂ ]
4 Copy = = @ rin~
| P55 Fornat inter || B[] | Merge cener - | (e ol F] 8] | Conctonl Forit | Good Neutral e e e
Ciipboard o Font o Alignment & Number = Editing |

I 81625 -~ £
B a e | ¢ [ o [ & | £ | 6 | H oo ok T ™M N P
1601 $PRFSA 5481 953V 317V 138 mA 36 ma 008V 008V ov
1602 $PRFSA 5485 952V 37V 204 ma 36 ma 008V 008V ov
1603 SPRFSA si8 952V 37V 212 ma 236 mA 0.0V 004V ov
1604 SPRFSA 5192 es2v 317V 188 mA 36 mA 0.0V 008V ov
1605 $PRFSA 5495 853V 307V 192 mA 36 mA 0.04v 008V ov
1606 /$PRFSA 5499 952V 37V 268 mA 36 mA 004V 0.04V ov
1607/ $PRFSA 5502 952V 317V 204 mA 36 mA 0.0V 0,04V ov
1608 |SPRFSA 5505 949V 307V 200 mA 36 mA 004V 004V ov
1609 SPRFSA 558 952V 317V 516 mA 36 ma 004V 004V ov
1610 SPRFSA 5512 8s1v 317V 260 mA 36 ma 008V 006V ov
1611 $PRFSA 5515 953V 37V 180 mA 36 ma 008V 008V ov

$PRFSA 5519 852V 37V 192 mA 236 mA 0.0V 004V ov

$PRFSA 5522 851V 317V 220 mA 36 mA 0.0V 008V ov

$oRFSA 556 852V 307V 196 mA 36 mA 0.04v 008V ov

$PRFSA 5529 951V 37V 236 mA 36 mA 004V 0.04V ov

$PRFSA 5533 952V 317V 220 mA 36 mA 0.0V 0,04V ov

$PRFSA 553 952V 307V 180 mA 36 mA 004V 004V ov

SPRFSA 5539 952V 317V 196 mA 36 ma 004V 004V ov

$PRFSA 5543 95V 317V 196 mA 36 ma 008V 006V ov

SPRFSA 5545 951V 37V 196 mA 36 ma 008V 008V ov

$PRFSA 5549 851V 37V 228 mA 236 mA 0.0V 004V ov
1622 $PRFSA 5553 853V 317V 196 mA 36 mA 0.0V 008V ov

2.5 Minutes
1.5425 Hours

i) sensors £F3

Ready |

@c [Bo [y J8w [We [We ] 2OX0

Select the last row of seconds data, divide by 60 for minutes, divide that result by 60 for hours.
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WARNING: All liability waived. Rocketry is an inherently dangerous undertaking. Make your choices
and take personal responsibility for the outcome of your endeavors, protect your privilege to fly
rockets by not making the headlines or becoming a statistic.
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