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The Piccolo Autopilot avionics system and all of its versions (such as Piccolo, Piccolo Plus,
Piccolo I, Piccolo LT, and Piccolo SL) were designed forargg on urtmanned aircraft. USE

OF THESE PICCOLO AUTOPILOT PRODUCTS IN ARCRAFT WITH HUMAN
OCCUPANTS B PROHIBITED BY THE FEDERAL AVIATION ADMINISTRATION.

Cloud Cap Technology, Inc. is not permitted to sell the Piccolo Autopilot to any customer that
intends to use the product on aircraft with human occupants.
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Piccolo NovAtelintegration Guide Change Log

June 14, 2010

1 Section 3: UpdatedNovAtel Overview section to include the FlexP@R. The G2 is a
direct replacement for the discontinued FlexVak

1 Section3.1: Added HFexPakG2 connection diagram.
1 Section3.3 Updated FlexPak Aircraft Integration Kit.

1 Section9: ReplacedFlexPakV1 specifications with FlexPa&2 specifications, port pin
outs, and dimensions.
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1 Introduction

Piccolo autopilots are now capable of RTK carrier phase DGPS enhanced flight operations. This
includes Piccolo Plus, Piccolo, IPiccolo LT, and Piccolo Slautopilots. The addition of the
NovAtel RTK DGPS feature to Piccolo autopilots and groundtm| system augments the
system to support precision flight capabilitissch as autonomous rolling tak#s and
autonomous rolling landings and net captures. It also supports any situation where precision meta
data is required, i.e. mapping with a gehimounted camera..

Software versions 2.1.0 and later support moving base station functionality, which allows net
capture on a moving vehicles, e.g. shipboard net capture.

TheNovAtel DGPS functionality requires both new hardwaxeyAtel high end GPS re&gvers)
and license enabling of the advanced feature Piccolo software that can be purchased separately
from Cloud Cap Technology. Contact CCT for more information.

This guide covers general information needed to assist in the integrationdvAsel DGPS
equipment with the Piccolo Autopilot system avionics and Piccolo Portable Ground Station

2 NovAtel System Overview

A complete description of thdovAtel DGPS OEMV£2 family of products can be found ¢ime
NovAtel web site.

At the basic level, the DGPS implementation provides an interface between standard Piccolo
equipment and the and the advandéavAtel GPS receivers. With the higher performance
NovAtel GPS unitsthePiccolo system navigation performance is greatilyanced.

The system consists of a ground station receiver and antenna, and an aircraft receiver and
antenna. The Aircraft side receiver is connected to the Piccolo Autopilot to provide it with GPS
information. The Piccolo Autopilot communication dateeatn provides a path to get DGPS
corrections from the Piccolo Ground Station GPS receiveXo®Atel receiver installed inside

the Piccolo Portable Ground Station allows the Ground Station to radio corrections to the aircraft
GPS.

In operation, the Groundt&ion antenna is placed in a known location relative to the runway
center line or capture net. GPS correction information is sent from the Piccolo Ground Station
GPS to the aircraft GPS over the Piccolo communication data stream so that the aircraft knows
the Ground Station location. The GPS units are able to establish the distance between them, in
three dimensions, to a high degree of accuracy, typicelgéntimeters in the X plane and 2

4 centimeters in elevation. The ground station antenna renmamdixed location relative to

where the aircraft is to land and the aircraft flies to that location and lands or is captured.

The NovAtel DGPS is available in both tHelexPakpackage and as an OEM board called a
OEMV-2. TheFlexPakis an integrated unithat contains an OEMN board and provides a
robust case, power supply, antenna, and communication connections. The-DEN\circuit
board with narrow power supply requirements, and with connectioharéhaot as robust as the
FlexPak. The advantags that it is smaller and lighter
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Cloud Cap Technology has been successful in installing bottFlghd®ak version and the
OEMV-2 version in aircraft. In the ground station, only the OERI¢an be installeDetailed
specifications for the NovAtel are alable in sectior® FlexPak-G2 Technical Specifications /
Drawings / Dimensionetailed specifications for the OEM¥ board are available in section
10 OEMV-2 Board Technical Specifications / Drawings / Dimensioable 1 lists basic
specifications about the NovAtel units.

Table 1 - NovAtel Units

+5%- 3% LVTTL COMM 2 )
Connector to board not latching.
) Robust construction.
FlexPak 6V'D%:8 RS-232 all Ports TNC Easy power supply input.
Takes up considerable space

Note: CCT has a bracket and power supply available that makes installation of the QEMV
easier in an aircraftlt is na as robust as &lexPakbut is considerablgmaller.

L2 PGS Back Panel
GPS Antenna L1/L2
GPS Antenna O .
NovAtel FlexPak GPS
Program
Payload Pilot Console

U

Power ———» N
in

U

Link 2 / Config

O
O

U

Piccolo Autopilot

|ridium |r|d|um
Antenna

O

DC 10-16V

Portable Ground Station with NovAtel
OEMV-2 L1, L2 Board Installed CCT
P/N 900-90015-40

Figure 1 - NovAtel DGPS System Diagram
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2.1 RTK Overview

Piccolo software versions 2.0.4 and above supgovAtel RTK DGPS Version 2.1.0 and later
requires an extra feature license for RTRhis is a very high performance differential GPS
system which can achieve up to 2 centimeter horizontal accurbeyNovAtel OEMV2 RT2 is

a dual frequency GPS (L1/LRT2 indicates 2 centimeter level performance

To use RTK mode, BlovAtel OEMV2 L1L2 GPS unit is connected to the ground station, which
broadcasts corrections from the ground stahimvAtel unit to all aircraft the ground station is
communicating withThe aircraft receives the corrections and fodgathem on to the aircraft's
NovAtel RT2 unit (note that the ground station and aircraft GPS units typically have different
firmware).

Typically the ground station position is briefly averagadd thenDGPS is enabledrhis puts

the ground statiorGPS inb 'fix position' modeAt this point the ground station GPS locks that
averaged position and reports that as its position, and the ground station may not belhisved
reported ground station position may still be off from the true position by standg®d GP
inaccuracy, e.g. typically up to 5 meters horizontal, but once DGPS is locked on the relative
horizontal position between ground station and aircraft will be accurate to within up to 2 cm
(typically 2-5 cm).

When the aircraft begins receiving DGPS cadiiets from the ground it will begin the process of
locking on to the RTK solutiart will initially be able to use the corrections for standard DGPS
(pseudorange differential moddfter typically a few minutes it will usually be able to achieve

an RTK bck (Narrow lane integer ambiguity resolutiofp maintain an RTK lock both the
ground station and the aircraft must track L1 and L2 frequencies on at least 5 common satellites

2.2 Moving Baseline Overview

Piccolo software versions 2.1.0 and later suppating baseline capturé&his requires an extra
feature license, licensed on a per avionics basis.

Moving baseline mode takes RTK one step further, and allows the ground station to move while
still achieving centimeter level differential position measureamknstill requires aNovAtel
OEMV2 L1L2 unit on the ground and an OEMV2 RT2 unit in the aircraft.

Support for a moving ground station allows for moving net captures (e.g. shipboard recovery).

In this application the ground station aNdvAtel antenna arenounted on a moving platform
Landing parameters include specifying the positional offset between the ground station antenna
and the net location, and the desired direction of recovEmg ground station broadcasts
differential corrections as well as serather parameters such as the ground station position and
velocity. The aircraft'INovAtel RTK GPS is able to compute a relative baseline position vector
between the ground station and aircraft which is accurate to centimeterDevielg landing
approab the aircraft adjusts its landing target position constantly using the broadcast position
and velocity.

Some spectacular footage of moving baseline capture in action is available in the video gallery
on our web site.
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2.3 Other DGPS Modes

1.1.1 Standard DGPS

A grourd station with aNovAtel DGPS can also broadcast standard (pseudorange only) DGPS
corrections to standard Piccolos, including those with Motorola and uBlox.3B8snay be

able to achieve-2 meter horizontal accuracy with this setote that since thimode is single
frequency you can use MovAtel OEMV2 L1 only GPS in the ground station, which is
considerably cheaper than the dual frequency. inflovAtel L1L2 in the ground station will
certainly work as well (with L1 corrections only of course).

1.1.2 RT20RTK

NovAtel also offers the RT20 RTK systerfihis is an L1 only RTK system which offers 20
centimeter level performance, and it is about half the price of the RT2 syéthile it is
technically possible to use this system, we do not support or reconitm&hd reason is that the

L1 only RTK system has some drawbacks in terms of acquisition time and robustressial
frequency L1/L2 system only takes a few minutes to acquire the RTK solution, while the L1 only
system could take upwards of 10 minutdsid it is not as robust to reacquisition. The RT2
system is very robust and is well worth the extra cost.

3 NovAtel FlexPakOverview

I The original FlexPalk/1 is no longer available from NovAtel. The Flexp@R is a direct
replacementdr the original FlexPak/1. All operating characteristics and physical size are the
same as the originalhe G2 now has two DB communicatiorports; (COM2) suppors power

out as well agxpanded connectivity optiomser the original FlexPak1.

Any COM port on the aircraft Bcolo Autopilot can be utilized to talk to tidovAtel DGPS

The most common COM pord COM 3 The document assumes that the DGPS is connected to
COM 3 of a Piccolo Il autopilotThe connection to the Piccolo is a three wire-R2
connection. Care neets be taken when using the OEMA/version, because COM 2 input is at
LVTTL levels and not R232 levelsOnly COMM 1 of the OEMV2 is a R&232 level portFor
detailed specification sesction9.

&K
NS
PR

NawAtel 4.84 in.
1 (123 mm)
FlexPak-G2 A4
|<— 5.75in. (146 mm) =——>
FlexPak-V1
Figure 2 - NovAtel FlexPaks
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3.1 FlexpakG2 Connection Diagram

The diagram irFigure 3 illustrates the corections needed for a Flexp&2. The antenna cable can be any high duaimall coax.

We have used both LMR100 and RG316 in this application. The cable in the kit listed below uses LMR100. The COM connection is
typically threewires twisted togethefapproxmately 1 to 2 twists per inghCut off the cigarette lighter plugnd onthe NovAtel

supplied power cableWire the cutoff end to a 5W capable -8 VDC supply per the manufactures supplied documentation
(Red/Orange to + supply, and Black/BrowrstgpplyGnd)

L1, L2 Antenna

Connector for Antenna Cable:

TNC Plug
25 Pin Micro D Receptical GlenAir MWDM2L-258-6K1-368 DB 9 Female ANTENNA
. i Pin 3 TxD Pin 2 RxD
Piccolo 2 with greater Pin 2 RxD Pin 3 TxD
COM 1
then S/N 555 Pin;l,__Ground Pin 5 Ground (9pin SubD Male)
Piccolo Com3 *
COM 2
POWER

Use the Novatel supplied power cable and cut the cigarette lighter plug end off
and wire to a 5W capable 6-18 VDC supply per the manufactures supplied documentation
(Red/Orange to + supply, and Black/Brown to supply GND).

* For connections to Piccolo other than Com3 refer to Piccolo User Guide for correct pinout

Figure 3 - Flexpak-G2 Connection Diagram
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3.2 FlexpakV1 Connection Diagram

The diagram irFigure 4 illustrates the connections needed for a FlexypakThe antenna cable can be any high quality small coax.
We have used both LMR100 and RG316 in this apgilbn. The cable in the kit listed below uses LMR100. The COM connection is

typically 3 wires twisted together with approximately 1 to 2 twists per inch. The power wire harness is a twisted pair.

L1, L2 Antenna

Connector for Antenna Cable

TNC Plug
™D Pin3 Connector for COM 1 cable
Ground Pin 1 Pin 3 to Pin 2 Deutsch P/N 59064-11-35SF ANTENNA
Rxd Pin2 Pin1toPin5 Pin 2 Rx
Pin2to Pin8 Pin 8 Tx
Piccolo 2 with greater **25 Pin Micro D Receptical Pin 5 Ground —
then S/N 555 com1
If the Deutsch connector is not available a
Novatel cable P/N 01017822 can be used —
by modifying the cable. Cut off the DB-9
Plug and splice it onto the 25 pin Micro D pig tail COM 2
If the Deutsch connector is not available a
Novatel cable P/N 01017821 can be used
Connector for Power cable: by modifying the cable. Cut off the Cig Lighter
Deutsch P/N 59064-09-98SN Plug and terminate it as needed for you application

**GlenAir MWDM2L-25S-6K1-36B. Wires 4 through 25 to
be trimmed and terminated so that they will not short to
each other or anything else if not used elsewhere in your integration

Pin A is Ground
Pin B is +Vin (6-18 Volts)

Figure 4 - Flexpak-V1 Connectian Diagram
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3.3 FlexPakAircraft Integraton Kit

An aircraft NovAtel Integration kit is available (CCT P/N 8@129900). This integration kit
simplifies the integration into the aircrafieesection9.2 for detaileddimensionaldrawings of
theFlexPak The kit includes the following items:

1 NovAtel FlexPakDGPS with Aircraft Firmware CCT P/H00-0246500

1 Antenna, GPS L1/L2 CCT Part Number 50029700

1 Antenna Cable, TN®/ to SMA-M, LMR100, 36in CCT P/N 500129800
1 Housing, Red camector CCT P/N 76@030000

1 Housing, Black connector CCT P/N 76030100

1 Contacts, Power connector CCT P/N {@IB0200

1 Pigtail, 25 pin MicreD CCT P/N 7600063600

4 OEMV-2 BoardOverview

An option to installing thd-lexPakin the aircraft is inwlling an OEM\{2 DGPS boardThis
involves adding a power supply and working with connectors thanhaireas robust as the
FlexPak Figure 6 illustrates the connections need@étlis is not supported as a kit, but pate
available if you have limited installation spa@etailed specifications for the OEM¥ board
are available in sectioh0 OEMV-2 Board Technical Specifications / Drawings / Dimensions

Figure 5- OEMV -2 Board
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4.1 OEMV-2 DGPS Board Connection Diagram
The diagramn Figure 6 illustrates the connections needed for a OEMBGPS board

Piccolo 2 with greater
then S/N 555

TxD Pin3
Ground Pin1
Rxd Pin2

**25 Pin Micro D Receptical

Pin3toPin18
Pin 1 to Pin 23
Pin 2 to Pin 20

RxD
Ground
| TxD
Power
Ground

Pin18
Pin 23
Pin 20
Pin6
Pin1

| * Hirose DF11-24

Novatel OEMV-2 board

*GlenAir MWDM2L-25S-6K1-368B

| *==Amp MTE
2 Pin

Novatel P/N OEMV-2-RT2

Ground

Center Connector
J100 MMCX Jack L1, L2 Antenna

A
V)

CCT P/N 500-01311-00

3.3 Volt Supply

+12 volts

* Hirose Housing P/N DF11-24DS-2C, Contact P/N DF11-2428-SCA. Recomend loading unused location with contacts to aid in connector retension

**GlenAir MWDM2L-258-6K1-36B. Wires 4 through 25 to be trimmed and terminated so that they will not short to each other or anything else

*** Amp Housing P/N 104257-1, Contact P/N 104480-8, Power supply side. Amp Housing P/N 103653-1, Contact P/N 104505-7 on OEMV-2 side

CCT P/N 800-00928-04

Mounted on right angle
bracket CCT P/N 610-01230-00

Input voltage range is 6 to 18 volts
to the CCT 3.3 volt Power Supply.

Figure 6 - OEMV -2 DGPS Board Connection Diagram
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5 Ground Station

It is highly recommended that a Piccolo Portable Ground Station (PGS) basupad of your
integration effort.The ground statiowan be purchased with the DGPS alreadyatietl (CCT
P/N 9069001540) or you can ship your PGS usand we can install one for you.

6 SoftwareRequired

To operate thé&ovAtel DGPS featuresRiccolo software version @4 or higher is required in
both the Piccolo Portable Ground Station and the Piccolopfato

7 NovAtel DGPSCommunications Setup

Before configuring the aircraft to communicate with thevAtel, the Piccolo and the Ground
Stationhardware should bsetup anccommunicatingover the UHF link. Refer to thBiccolo
Setyp Guidefor setup informatio.

Configuring the aircraftto communicate with thélovAtel DGPSis the same as adding any
payload to the aircraft from thrayload window.

1. Power up the Ground Station and the Piccolo.
2. Make sure the ground station and the Piccolo are communicating ovéir Ehienk.

3. From the Piccolo Command Center main pagetoWindow » Preflight Windows »
Payload Com Settings

4. On the COM porthatthe NovAtel GPSis connected toselectNovAtel Fixed RTK
Click theSend All  button.

Payload Com Settings - Piccolo '1'

Cpen... | Save... | Request F'.Ill Send all |

Serial Baud Rate Protocol

COM1 (Payvload) IS?EuIIIEI ;I IF‘ayIDad pass through ;I

COM2 (Exck Cornrn) IS?E-EIEI ;I ICnmms no Flow conkral ;I

COM3 (Pavload 23 IS?E-EIEI vI Wiowatel Fixe

COM4 (Iridiomy | 1200 x| |1ridiom camem |

COMS (Tridiurn com) IEI ;I IIridium control ;l

Figure 7 - Payload Com Settings
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5. From the Piccolo Command Center main page, g@itadow » Ground Station
Click theDGPShutton(Figure 8).

|Ground Station [z[E]]
—Position {GPS) —Diagnostic
[ Il I 20 || acq | Gsser
Lat: [37.619854 [deq] ||T[°C]
Lon: |-122.372121 ey |[PoMes Il
Height: | 3.00 ] uoram
Speed: | 0.00 |[mjs] e
Direction: | 0.00 [°T] —{—::s%em:elrsliog —I
PDOP: 20 rsion 2.1.1.
e {s T i Oct 11, 2009 Rel |
DGPS... | Hot Start | }:::::r: = ]l
Request
—Internal Radio Settings
Channel| RSSI -85
Pawer [W]]0.000 YSWR
I™ Marrow Band Send l Request | Get Spectrum l

Show Uplink Display I

Figure 8 - Ground Station

6. ThisDGPS Settings window (Figure 9) allows you to take an avage of your current
location. To take can averageliak the Average button. The average dialogue starts
counting up. Take an average of approximately 10 tHexk &Send. Click on the
Average button again to stop taking averages.

7. Check theEnable DGPS box.

RGPS Settings 2 x]

— Fixed Base Position — Sekkings
Lat: | 0.000000 [deq]
Request
Len: | 0.000000 [deq]
Height: | 0.00 [m] Send
ferage [~ Enable DGRS
[~ Enable Moving Base

Figure 9 - DGPS Settings

NovAtel DGPS Integration Guide 10-12-11 Page 14 of 35

Goodrich ISR Systems



//Cl\oud Cap
TECHNOLOGY www.cloudcaptech.com | sales.cct@goodrich.com| Tel. +1.541.387.2120 | Fax +1.541.387.2030

8. From the Piccolo Command Center main page,to Window » Status  Windows »
Telemetry andverify the following:

X TheAnt box (anenna is connected) is green.

X After 2 to 5 minutesthe DGPShox is green.

Telemetry - Piccolo '1° [ [ [
—iaPs —Maw Filker
Att:
at: |37.619855 [dedl || gyro:
Lon: |-122.372124 [deq]
Height: |-28.76 | [m] el
Ground Speed: | 0,00 | [mfs] Accel:
vertical Speed: 0,00 '
' 'c;_ pse IU = I E:ﬂ:;] wind:| oK |
IFECCiarn. o
Satellites: | & used | 0 vis, | Baro:| oK
FDOR: [2.2 | TAS:
Solution; |E><I:|E!rna|J psuedo range diFF| AGL:
—Track Wind [my's]

Pas[m] Vel[mys] || From: [°T] at [mjs]
Along: South component: tH|
Cross: Wesk component: [mys]
—air Data aGL Al Engine RPM—

True fit Speed: [rny's] Al [m] Lot -?358
Altitude: m[m] ¥ From Sensor .
Alr Temp: [*c] [ Installed gl II'

—Fugl———— —Compass [deq] akkitude [deq]———
Lewel [ka] Rall m
[7] Picch:| 9.9 |

e

Figure 10- Telemetry
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7.1 Accuracy Verification

1. The next step isot verify that theNovAtel DGPS system is working betténan five
centimeter accuracyfhis is done from the PiccolDevelopmentinterface application.
On you computer, go to th&tart » Programs » Cloud Cap 2.x.x » Tools »

Devlinterface » PiccoloDevlinterface
SelectthePiccoloDevinterface. exe application.

3. Fromthe Telemetry tabyou shouldsee theExternal GPSINS Status
Verify thefollowing:

box (Figure 11).

X TheSol Type should beRTK

X The error for bottHorizontal(m)

andVertical(m) should be less than .05

X TheGPS data source should be external

|B8Piccolo Development Interface i ] 4]
Bircralt ~| Counter i FeplySod[fZ00 =)
! =l ‘ Cloan A1l lols ey s e Jo e 1

00/00/0000 2] [ [ 0000 AM 2] Felos | f—————————

Telemetry I Wibration | M Fileer |

—Bandwidth Mode Settings —Extemal GPSING Status I
I~ Regular Telemetry Low Res INS Status INS Inactive |
B P Tt Bt Sol Status Solution Computed
™ Mas Fier Telemeliy Enable Sol Type Hofsalliix1 —External GPSINS Status
B e il e e e INS Status, INS Inactive

™ Contioller Telemety Enable
I Contraller Telemetry Fast

ExtGPSING Sol Error Std Dew
Harizontal [m] 0.00
Wertical [m] 0.00

(- Data Source

Sol Status |

Solution Computed

— Fai.wemsem;ﬂﬂ Q”P”S ] Sol Type |RTK: Integer narrow-lane ambiguity solution
) e ~ EtGPSINS Sol Enor Std Dev

Suipchen Seins Haorizontal [rm]| 0.02

( Do | Vertical [m]| 0.02

—Data Source

MU ! Internal

GPS | Extemal

Paosition | Internal INS

Data A Inertial sensors A Euler angles, rates A ¥, h. BPM

Figure 11 - Piccolo Development Interface

For more information regarding solution types, refer tocQk#M Family Installation and
Operation User Manudrom NovAtel.
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8 Aircraft Integration

The aircraft inégration basicallyconsiss of installing the GPS receiver, anten@ad power
source.lt is important to keephe aircraftantennascomms video transmitter,ransponder, etc.
as far apart as physically possibde proper system operation

Note: Try different locatios for all the antennas before cutting holes in the airframe.

8.1 Aircraft Antenna

The aircraft antenna part of theNovAtel FlexPakaircraft integration kit. Iis an ANTCOM
Corporation 4G12154S-1. This particularantenna daenot need a gund plane (sesection
12 AntcomActive /Passive.1/L2 GPSAntenna).

An alternate, smaller, aircraft @mna is the Antcom 1G1215XS-1 that weighs 82 gram#.is

a 2.0 inch white squarective L1/L2 antennawith anSMA-F back mount configuratiorit has
not been qualified as an RTK antenna but so far haerped successfully in testing (see
section12 AntcomActive /Passiva_1/L2 GPSAntenna).

It is also important to locate the aircraft antenna as close to the aircraft centerline as reasonably
possi ble because the aircraft &tisiprotspossiblecan 1 s
offset can be programmed into the Piccolo Autopilot

8.2 GPS Receiver

The use of theNovAtel FlexPak greatly enhancedthe ease of installation if you have the
installationroom It is a robust package witleavy dutyconnectos. It can be ingalled anywhere
in the aircraft that is convenienthe integrationkit comes witha 36 inch antenna cablé
longercablecanbe used if needed as long as itiikighquality coaxtype The longesantenna
cableCCT hasn stock isapproximately 72 inclhe

8.3 Power hput

Power can be supplielom batteres or a suitable power supply. Pay clagentionto the input
voltage, NovAtel specifies 618VDC.

If an OEMV-2 board is used instead ofFé&exPak the power supplied must be regulated to 3.3
VDC +/- 3%.
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9 FlexPak-G2Technical Specifications / Drawings / Dimensions

9.1 General

INPUT/OUTPUT CONNECTORS

ANT Waterproof TNC female jack, 50 Q nominal impedance
+4.7510 +5.10 V DC, 100 mA max (output from FlexPak-G2 to antenna/
LNA)
PWR 4-pin LEMO
+6t0 +18 V DC
In-rush power consumption: FlexPak-G2-V2: 13 A for less than 80 us;
FlexPak-G2-V1/V1G: 12 A for less than 80 us
COM1 9-pin DB9
com2 9-pin DB9 2
NOVATEL PART NUMBER
FlexPak-G2-V1 01018401
FlexPak-G2-V1G 01018403
FlexPak-G2-V2 01018405

PHYSICAL

Size

45 x 147 x 123 mm

Weight

350 g maximum

Mounting System

Integral flange with two 7 mm (9/32 inch) diameter mounting holes 133
mm (5.25 inches) apart

ENVIRONMENTAL

Operating Temperature

-40°C to +85°C

Storage Temperature

-40°C to +85°C

Humidity

Not to exceed 95% non-condensing

Waterproof

To IEC 60529 IP X7

#Normally RS232 but can be dynamically changed to-422 by setting pin 1 high (3V3 in) on the
COM2 DB9 connectorYou can switch between R&E32 and RS8122 by changing the staté this pin.
You do not have to cycle power on the Flexd@kfor this change to take effect.

NovAtel DGPS Integration Guide 10-12-11
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9.2 FlexPakG2 Dimensions

~ 146.50 -

R 133.35 =

108.

A E—

o
ST S

Figure 12 - FlexPak-G2 Dimensions
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9.3 FlexPakG2 Port PirOuts
Table 2 - FlexPak-G2 Port Pin-Out Descriptions

Connector com1 com2

Pin No. RS-232 RS-232 RS-422
1 N/C Select 232/422 | Select 232/422
2 COM1_Rx COM2_Rx COM2_Rx+
3 COM1_Tx COM2_Tx COM3_Tx+
4 N/C POUT @ POUT?
5 GND GND GND
B N/C PGND PGND
7 RTSP COM2-RTS COM2_Tx-
8 cTSP COM2-CTS COM2_Rx-
9 N/C N/C N/C

3 Current is limited to 1A° The FlexPakG2 is a drogn replacement for the FlexPaKL, V1G and V2.
The FlexPalkG2-V2 has flow controtapability;the V1 and V1G do not.

Table 3 - FlexPak-G2 I/O Port Pin-Out Descriptions

Connector Pin No. Signal Name Signal Descriptions

1 VARF Variable frequency out

2 PPS Pulse per second

3 GPIO? Reserved

4 EVENT1 Mark 1 input

5 PV Valid position available

6 EVENT2 Mark 2 input, which requires a pulse longer than 150 ns. 10K

ohm pull down resistor internal to the FlexPak-G2.
Refer also to the MARKCONTROL command in the
OEMV Firmware Reference Manual.

7 N/C N/C
8 ERROR? Indicates a fatal error when high.
9 GND Digital ground

2Only available on FlexPa&2-V2.
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9.4 FlexPakV1 Port PirOuts
The pin numbering for each of tpertsis described in théollowing tables

Table 4 - COM1 Port Pin-Out Table 5-COM2 Port Pin-Out
Deutsch RS-232 Only Deutsch RS-232 Deutsch RS-422
Connector Pin No. Signal Name Pin Function Pin Function
1 GPIO 1 Select 1 Select
232/422 232/422
2 RXD1 Mode Mode
3 CTS1 2 RXD2 2 RXD2(+)
4 EVENT1 3 CTS 3 RXD2(-)
5 GND 4 Event 1 4 Event 1
5 GND 5 GND
6 EVENT2
6 Event 2 6 Event 2
7 RTS1
7 RTS2 7 TXD2(+)
8 TXD1
8 TXD2 8 TXD2(-)
9 POUT
9 POUT 9 POUT
10 PPS 10 PPS 10 PPS
1 USB D+ 11 uUsBD+ | 11 USB D+
12 UsB D- 12 USB D- 12 USB D-
13 ERROR 13 ERROR 13 ERROR

Note: For strobe signal descriptions, see the OEMV Family Installation and Operation User M@haeal.
cable supplied needs to be modified to work irdRE mode, se&3-Pin Deutsch to DB9 Null Modem
Cable (NovAtel part number 01017822).
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10 OEMV-2 BoardTechnical Specifications / Drawings / Dimensions

10.1General
ENVIRONMENTAL
Operating Temperature -40°C to +85°C
Storage Temperature -45°C to +95°C
Humidity Not to exceed 95% non-condensing

POWER REQUIREMENTS
Voltage +3.3 +5%/-3% V DC
Allowable Input Voltage Ripple 150 mV p-p (max.)

1.2 W (typical, GPS only)
1.6 W (typical, GPS and GLONASS)

RF INPUT / LNA POWER OUTPUT

Power consumption

Antenna Connector MMCX female, 50 2 nominal impedance
(See Figure 48 on Page 125)
RF Input Freguencies 1675.42 MHz (L1), 1227.60 MHz (L2)
LNA Power
Intemal +4.75t0 +510 VDC @ 0 - 100 mA (output from card; only option)
Connector MMCX female
(See Figure 48 on Page 125)
External Clock Input Freguency: 5 MHz or 10 MHz

Input Impedance: 50 2 nominal

Input VSWR: <2.0: 1

Signal Level: 0 dBm minimum to +13.0 dBm maximum
Freguency Stability: = 0.5 ppm maximum

Wave Shape: Sinusoidal

REGULATORY
Random Vibe MIL-STD 810F (7.7g)
Sine Vibe SAEJ1211 (4g)
Bump/Shock IEC 68-2-27 (30g)
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10.2Input / Output Data Interface

INPUT/OUTPUT DATA INTERFACE

Electrical format

COM1
RS-232

Bit rates?® 300, 1200, 4800, 9600 (default), 19200, 38400, 57600, 115200, 230400,
460800, 921600 bps

Lead input CTS

Lead output RTS

Signals supported

TX, RX, RTS, CTS

Electrical format

Electrical format LVTTL

Bit rates? 300, 1200, 4800, 9600 (default), 19200, 38400, 57600, 115200, 230400 bps
Lead input CTS

Lead output RTS

Signals supported TX, RX, RTS, CTS

COM3

LVTTL (factory configured) or CAN 1 (configured by user application) or
GPIO and Event 2 (configured by the MARKCONTROL command)

Bit rates?

300, 1200, 4800, 9600 (default), 19200, 38400, 57600, 115200, 230400 bps

Signals supported

TX, RX
CAN BUS

CAN1 CAN Bus (without transceiver)

USB

Signals supported

USB D(+), USB D(-)

@Baud rates higher than 115,200 bps are not supported by standard PC hardware. Special PC
hardware may be required for higher rates, including 230400 bps, 460800 bps, and 921600 bps.
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10.3Input / Output Strobes and Electrical Connections

INPUT/OUTPUT STROBES

Event1 (Mark 1 Input) Aninput mark for which a pulse greater than 65 ns triggers certain logs to be
generated. (Refer to the MARKPOS and MARKTIME logs and ONMARK
triggerin the OEMV Firmware Reference Manual). Polarity is configurable
using the MARKCONTROL command discussed in the OEMV Firmware
Reference Manual. The mark inputs have 10K pull-up resistors to 3.3 V and
are leading edge friggered.

Event2 (Mark 2 Input) An input mark for which a pulse greater than 400 ns triggers certain logs to
be generated. (Refer to the MARK2POS and MARK2TIME logs in the
OEMYV Firmware Reference Manual). Polarity is configurable using the
MARKCONTROL command discussed in the OEMV Firmware Reference
Manual. The mark inputs have 10K pull-up resistors to 3.3 V and are leading
edge triggered.

PV (Position Valid) Indicates a valid GPS position solution is available. A high level indicates a
valid solution or that the FIX POSITION command has been set (refer to the
FIX POSITION command in the OEMV Firmware Reference Manual).

ERROR High level indicates an error.

PPS (Pulse Per Second) A time synchronization output. This is a pulse (1 ms + 50 ns) where the
leading edge is synchronized to receiver calculated GPS time. The polarity
and period of the pulse can be configured using the PPSCONTROL
command described in the OEMV Firmware Reference Manual.

VARF (Varable Freguency) | A programmable variable frequency output ranging from 0 -20 MHz (refer to
the FREQUENCYOUT command in the OEMV Firmware Reference
Manual). This is a nomally high. active low pulse.

RESETIN Reset LVTTL signal input from external system; active low. > 20 us duration
STROBE ELECTRICAL SPECIFICATIONS
Output Voltage: LVTTL levels
Low: minimum 0V DC and maximum 0.55V DC @ 24 mA
High: minimum 2.4 V DC and maximum 3.6 V DC @ 8 mA
Input Voltage: LVTTL levels
Low: minimum 0V DC and maximum 0.8 V DC
High: minimum 2.0 V DC and maximum 5.5V DC
RESETIN Input Voltage: LVTTL levels
Low: minimum 0V DC and maximum 0.8 V DC
High: minimum 2.4 VV DC and maximum 3.3V DC

T E R AR AR

HE EEEEEESEEESHN
2422 201816141210 8 6 4 2

Figure 13- Top-view of 24Pin Connector on the OEM\-2
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10.4 Signal Descriptions

Signal Descriptions Pin
GND Digital Ground 1
GPIO_USER1 Reserved 2
VARF Variable frequency out 3
PPS Output pulse 1 ms wide for which the leading edge is used as the reference. 4
Polarity and period can be configured using the PPSCONTROL command
described in the OEMV Family Reference Manual.
VCC/CAN1_Rx Voltage input, +3.3 +5%/-3% V DC shared with CAN1 Receive 5
VCC Voltage input, +3.3 +5%/-3% V DC 6
Event2 Mark 2 input, which requires a pulse longer than 55 ns. Polarity can be 7
configured using MARKCONTROL detailed in the OEMV Family Reference
Manual.
Event1 Mark 1 input, which requires a pulse longer than 105 ns. Polarity can be 8
configured using MARKCONTROL detailed in the OEMV Family Reference
Manual.
ERROR Indicates fatal error when high 9
PV Output indicates 'good solution' or valid GPS position when high 10
CTS2 Clear to Send for COM 2 input 11
RESETIN Reset LVTTL signal input (2.4 to 3.3 V DC maximum) from external system; 12
active low
RTS2 Reguest to Send for COM 2 output 13
RXD2 Received Data for COM 2 input 14
CTS1 Clear to Send for COM 1 input 15
TXD2 Transmitted Data for COM 2 output 16
RTS1 Reguest to Send for COM 1 output 17
RXD1 Received Data for COM 1 input 18
GPIO/CAN1 Reserved. 10 k(2 pull-up resistor intemal to OEMV-2 2, shared with CAN1 19
Transmit
TXD1 Transmitted Data for COM 1 output 20
USB D- USB interface data (-) 21
USB D+ USB interface data (+) 22
GND Digital Ground 23
GND Digital Ground 24
2 Driven by an open collector source
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10.5Dimensions

Size:60 mm x 100 mm x 11.4 mm with connectors
Weight: 56 grams

L 1, DIMENSIONS ARE mm [in}
¥ 2.J100 - MMCX JACK RECEPTACLE
— &1 (JOHNSON PN 136-8701-201)
[024 ] 3.J501 - MMCX JACK RECEPTACLE
(JOHNSON PN 135-8701-201)
4, P1101 - 2x12 HEADER, 2mm PITCH

633
[210 ]
3
35
”[0.!4 ]
0.87 |
” —
[018 ] (180 |
b7}
- - 935
[368 ]
x
98.0
[ 386 ]
(OPN1)

Figure 14- OEMV -2 Board Dimensions
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11 GPS702 Antenna

The GPS702 is an active antenndesigned to operate ahe GPS Lland L2 frequencies,
1575.42 andl227.60 MHz. This guide provideke basic information you need tastall and
begin using your newantenna.

11.1 Additional Equipment Required
The equipment listed below is required to set up the-BF2S

A A mount, suchas a range pole, tribrach, or tripod, witlb/8" x 11 thred that extends
between 3/8 inch and 7/8 in€@mm and 22 mm)

A A 1linchopenend wrench
A Coaxial cable with a male TNC connector

A A device with an antenna input port that both recethiesRF signabnd provides 4.5
18.0 VDC to theantenna (All NovAtel GPS receivers provide the necesparyer
through their antenna RF connectors.)

11.2 Site Selection Guidelines

Before installing the antenna, select a site that as closelyossible meets the following
conditions for optimal performance:

A An unobstructed lin®f-sight from horizon to horizoand at all bearings and elevation
angles

A As far as possible from reflective objects, espectibse that are above the antenna and
any water bodiesyhich can be atrong source of multipath reflections

A If obstructions and reflective surfaces are within 30emsure the site is as high as
possible. Otherwise, moutite antenna as low as possible.

11.3Installing the Antenna
After a site has been selected, install therardgeas follows.

1. Verify that the thread on the mount does not extend rttwae 7/8 inch(22 mm) to
ensure the plastic inside the antemeaeptacle is not damaged when the mount is
inserted. If itextends further than 7/8 ind22 mm), add two jam nuts t&horten the
exposed thread, ensuring the nuts are-tigtitened.

2. Align the mount thread with the metal adapter on the bottbthe antenna and rotate the
antenna clockwise until it isecurely screwed to the mount. Using a wrench, tighten the
adapter tohte mountFigure 15).
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1

\ Metal

adapter

5/8" x 11
thread ==

vl

Jam nuts
or flange Mount

[l <

3/8"-7/8" (9 - 22 mm)

Figure 15- GPS-702 Antenna Installation

3. Remove the dust cap from the antennads
4. Attach the male TNC connector of the coaxial cable toahet e n nG domnectdrN

(Figure 16).

L. ‘/’A,- _ - -VN_J

e [
= i

% TNC connector
T°T N
cm
cable

Figure 16 - Coaxial Cable Connection

5. Attach the other end of the coaxial cable to the antenna gpubf the receiving device,
which must provide power aketaled in the SPECIFICATIONS section of this guide. All
NovAtel GPS receivers provide the necessary poweough their antenna RF
connectors.

11.4 Antenna Care

The GP&702 is designed to withstand the elements, includang snow, and dust. However, to
ensureyour antenna performgptimally, keep the radome (the top surface of the antesieaj
and brush off any ice and snow. In addition, ensurd M@ connector remains clean

NovAtel DGPS Integration Guide 10-12-11 Page 28 of 35
I EE———

Goodrich ISR Systems

TNC



Cloud Cap

TECHNOLOGY www.cloudcaptech.com | sales.cct@goodrich.com | Tel. +1.541.387.2120 | Fax +1.541.387.2030

11.5Elevation Gain Pattern

L2 Channel

Figure 17 - Elevation Gain Pattem

11.6 AntennaSpecifications

|
A

L1: 1575 -15/+30 MHz

%08 pass band (lypical) L2" 1228 -15/+30 MHz
Out-of-band rejection (typical)

-30/+50 MHz 30 dBc

-40/+80 MHz 50 dBc

Gain at zenith (6 = 90°) (min)

L1:+5dBic L2:+2 dBic

Gain roll-off (zenith to horizon) | L1:13 dB L2:11dB
LNA gain (typical) 27 dB
Polarization Right-hand circular
Noise figure (typical) 20dB
L1-12 diﬁergntial propagation 5ns
delay (maximum)
Nominal impedance 50Q
VSWR <20:1
| o
Input voltage 45-18.0VDC
Current (typical) 35mA
PHYSICAL
Diameter 185 mm (7.28")
Weight 480 g (16.9 0z)
Maximum altitude 9000 m (29527.5 ft)
Operating temperature -40°C to +85°C (-40°F to +185°F)
Storage temperature -55°C to +85°C (-67°F to +185°F)
Vibration MIL-STD-810F Method 514.5
Salt spray MIL-STD-810F Method 509.4

Ingress protection

IPX6, IPX7
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11.7 Dimensions

All dimensions are in millimeters (mm)
where 1inch =254 mm

TOP
VIEW
Tape measure
station
@185
@170 - 1
@ |
SIDE (=
vEn Height R\ / R
i \ Vi
| é J I '
L T ]
& = PHASE CENTER
BOTTOM
VIEW
100
Figure 18- GPS-702 Antenna Mechanical Drawings
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11.8 Phase Center

Please refer t&igure 18 and the closeip of the labelin Figure 19 before reading this section.
Height = Vertical phase center offset from antenna referpog# or antenna reference plane
(ARP) For relative offset numbers and phase center variation (RP&Ngs, please visit the U.S.
National Gedetic Survey (NGSyvebsite atwww.ngs.noaa.gov/ANTCAL/For absolute offset
numbers and to download PCV tablpéease visit the GEO++ website atvw.geopp.com
When usig either of the websites mentioned above, look folNibeAtel listing of your antenna
modelandits hardware revision.

Note: Only integer hardware revisions affect the phase center offsets. For example, the numbers given for
hardware revision 2.02 are gficableto an antenndabeledH/W Rev: 2.00, 2.04, 2.12 and so on.

_____—Antenna model

GPS-70x ANTENNA

il T

NowAtel  \1v199999999
4__H/W Rev: 1.00 P/N: 0101xxxX
MADE IN CANADA www.novatel.ca

Hardware Revision

Figure 19- Antenna Label

Listed below are theypical absolute and relative offset numbers toe currentGPS702
antenna model

| Absolute (GEO+++) Relative (NGS/IGS) |

L1 66 mm (2.60 inch) 83 mm (3.27 inch)
L2 63 mm (2.48 inch) 77 mm (3.03 inch)
AVG 65 mm (2.56 inch) N/A

Specifications drawings, and antenna information courtesy of NovAt#l you have any
guestions or comments regarding the 700eseantena, please contadtiovAtel customer
service

Email: support@novatel.ca

Web: www.novatel.com

Phone:1-8000NOVATEL (U.S. & Canadaf03-2954900 (International)
Fax: 4032954901
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12 AntcomActive / PassivdL1/L2 GPSAntenna

Hermetically sealed, designed for hash environment applications. Connecteailabla in
SMA, MCX, MMCX, TNC, TNGB, N, or NBulkhead

12.1Mini ARINC Configurations

Figure 20- Mini ARINC Configurations

4G1215%XX-2
4G1215%XX-3
4G1215%XX-4
4G1215X-XX-1
4G1215%XS-X
4G1215X-XTB-X
4G1215%XS-X
4G1215X-XN-X

o N O O WN P
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12.2Back Mount Configurations

Figure 21 - Back Mount Configurations

1G1215X-XX-3
1G1215X-XX-4
1G1215X-XX-5
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Specifications, drawings, and annha information courtesy @ntocm Corporation If you have
any questions or comments regarding Alaéive or Passive L1/L2 GP&ntennag, please contact
Antcomcustomer srvice:

Email: antennas@antcom.com
Web: www.antcom.com
Phone:310-782-1076

Fax: 310-7821086
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12.3Mechanical Drawings
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