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The information contained in this document is subject to change without notice and should not be

construed as a commitment by NovAtel Inc. unless such commitment is expressly given in a covering
document.

© Copyright NovAtel Inc.
| TITLE WAAS SIGGEN UDSM User Guide
NovAtel Inc. DOCUMENT NO.- PAGE: REV:

Calgary, Alberta D25598 2 of 36 2




(4 # HEXAGON

POSITIONING INTELLIGENCE NOVAtd
TABLE OF CONTENTS

N0 o TSRS 7

O VETVIEW ...ttt ettt ettt e st e et e st e e et eateea b e et e e st e e st e eseesateemteeateemeeenseenseanseeaseesseesstasntesnsesnseensennseans 8
2.1 PaCKAZE CONLENLS ...c.ueiiiieiieiieiieieeiteteesitestestesetesstessteesseesseesseessaesaessaessaesssesssesnsessseeseesseessassseens 8
2.2 FRALUTES ..ottt ettt ettt ettt et e s bt e e ab e ettt e s a bt e sab et e bt e e bt e e sab et e bt e e sb b e e sabeeebteesabeeebeean 8

INSEALLATION. 1.ttt ettt b ettt et ettt b et bt bt et b e et et b et ees 9
3.1 Software INSTAllation .........ooouiiiiiiiieee ettt ettt 9
3.2 Module INStAllAtiON .....eoveeeiiiieiieierteeee ettt ettt sttt 11
3.3 Driver INSTAIlAtION . ..ocuieeiiieiieiieee ettt ettt ettt b et st ne et be e e 15
3.4 SOftWare PTODICIN ....cc.eieiiiiieieeee ettt ettt et et b et e s 16
3.5 Confirm INStAllatioN .......ccouiiiiiieieieee ettt ettt 17

DataSource Control GUIL........oo.uiiiiiiiei ettt ettt ettt ettt e s bt e saeesaeeeaeeeaeas 18
O B o (=) (S0 10§ 3Lt SRR 18
4.2 Starting the Data Source Control GUI............cocuiiiiiiiiiiiiie et 18
4.3 ConnectiNg t0 UDSMS .....oiuiiiiiiiiiieienieetete ettt ettt sttt b ettt b et be et e st sbeete b 19
44 OVETVIEW ..ttt ettt ettt sttt ettt ettt et b e bt e bt e s bt e sb e e sb et she e sabesabeea bt eab e e bt e bt e nbeenbeesheesaeesanesane 20
4.5 TdentifiCatiOnN ATEA ......cc.eeiiiiiieieeie ettt ettt et e st e st e et eet e et e eabe e bt e be e bt e bt e sbeesbeesaeesatesaeeeaeeenne 20
4.6 Operation SEleCt BUIONS ......c.ccc.veciieriieiieiie e eteeie ettt ettt eteestaessaessaessaesssesssesssessseesseessennns 21
4.7 OULPUL BULLONS ...eieiiieeiieciie et eeteeeite ettt et eeetteestaeesbeeesbee e abeessseesssaeesssaesssaesssaeansesessessssessnses 22
4.8 Transmit INhibit BUIONS .....cc.eeiiiiiiiieieitie ettt sttt sttt 23
4.9 CMP RESEt BULIONS ....cotieiiiiiieieee ettt et ettt sb e bt e bt e saeesaeesaeeeane e 24
4.10  Frame ReSet BUTOM ..ccouiiiiiiiiiiiiiiiecee ettt et e 24

DataSource COntrol CLI ........c.oiiiiiiieieiee ettt ettt ettt et e e s bt et e e b et e steseeeneeeeas 26
R N 4 1 0] o1 TSP 26
R 103315 114 o) s TSRS 26
TR B €111 o) (<RSP 26

DataSOoUICE LOAART.....cc.eiiiiieieiietieeee ettt ettt e et e et e e bt et et e bt et etesaeentenea 28
6.1 HATAWAre SELUP.....ccuei ittt ettt ettt e bt e bt e s st e s seesatesateenteenteenbeebeeseesseenseenneas 28
6.2 DataSOUICE MESSAZES ....uvveeerierrieeiieeiieeriteetteestteesseesseeessseesseeaseeasseessseessessssseesssessnseesssseesssens 28
6.3 Configuration WOTd ........c.coouieiiieiiiieeeee ettt ettt ettt st e et st e eeteeteebeesbeesbeesseesneeenees 30

TITLE WAAS SIGGEN UDSM User Guide

NovAtel Inc. DOCUMENT NO.: PAGE: REV:
Calgary, Alberta D25598 3 0f36 2




(4 4 HEXAGON ﬁ

POSITIONING INTELLIGENCE NOVAtd
7 ConfigUuration WOTA .......ccuviiiiiiiiie ettt ettt et e e rre e et e e etbeestbeesebeeesbaeessbeesssaeensseessesssseennses 31
8 MESSAZE FOIMAL ....eiiiiiiiiieeiie ettt ettt et e et e ettt e st e s bt e eate e eabeesateeesteeenteesbaeeneeas 32
8.1 GUS DataSource Message CONLENLS. ........eeeruererrieeirieeiieesieesreeestteessreesseessseeessseessseessseeesssessssees 32
8.2 WAAS PreambIe......c.oouiiiiiiiieieiee ettt ettt st s 32
8.3 WAAS Cyclic Redundancy Check (CROC).......cccovviiiiiiiieiieiieietesee sttt era e 32
8.4 FEC ENCOMING..cctiitiiiiiiit ettt ettt et ettt e b e b e sbeesaeesatesateeateenbeenbeeseenseanaeas 32
9 DataSource MesSage File........cccueviiiiiiiiiiicie ettt st esr e ebeeeb e ess e e b e e ra e raesraessaennneennas 34
0.1 File FOIMAL......uiiiiiiiiiieciee ettt et e et e et e e sabeeesbee e tbeeeaaeeensaeessseessseeenssaessseesnses 34
LY (ST T 0031115 11 PR PS 35
10 CMPSImM SYMDOL MESSAZES....cccuvieiirieiiieiiieeiieertteeitteeireesteeeteeessseessseeasseeesseessseessseessssessssesssseesnses 36
NovAtel Inc. TITLE WAAS SIGGEN UDSM User Guide

DOCUMENT NO.: PAGE: REV:

Calgary, Alberta D25598 4 0f 36 2




(4 # HEXAGON 3

POSITIONING INTELLIGENCE NOVAtd
LIST OF FIGURES
Figure 2-1: UDSM APPEATANCE ......eccveerieerrierirerireereireaseaseesseesseesseesseesseesssesssssssesssesssessseessesssesssssssssssessssens 8
Figure 2-2: Package CONTENLS .....eevieiieiriieitieeiieeitesite sttt et et et e e bt et eesbtasbeesaeesaeesatesateeabeenbeeseenseenseanseens 8
FAGUIE 2-3: FOATUIES ...eeoviiiiiieeiie ettt ettt s e et e e et e e e tv e e esteeestbeessbeeesseasssseessaeesseeansseessessssaesnsseenssens 8
Figure 3-1: Software Installation 1 0F 2 ......cooiiiiiiiiie et 9
Figure 3-2: Software Installation 2 0F 2.........ccooiiiiiiiiieeeeeeeee ettt 10
Figure 3-3: DataSource Connection Diagram - PC ..........occooiiiiiiiiiiiee e 11
Figure 3-4: DataSource Connection Diagram - Standalone............cccoceviriinininienienineneceeeeeee 11
Figure 3-5: UDSM Installation 1 0 3......c.ooiiiiiiiiiiiiiieeee ettt ettt e e ve e sebeeetaeeseaeessseeennneenes 12
Figure 3-6: UDSM Installation 2 0f 3....c..oouiiiiiiiiii ettt st et 13
Figure 3-7: UDSM Installation 30f 3 — USB Power/Control Options..........cccceeeuierieereenieneeneeneesieeeenne 14
Figure 3-8: Driver Software Installation (WINAOWS 7) ........coceeriiiiieiiiieeeseeee e 15
Figure 3-9: Optional Step - Confirm Driver through Device Manager (Windows 7).......ccccoceeveeveneneenene 16
Figure 3-10: DSLOAd EITOT .....oouiiiiiiieieeeetete ettt ettt sttt sttt sttt e b e e be e b e e 16
Figure 3-11: DataSource Control GUI EITOT ......cccveiiiiiiiiiiiiieieeeee e 16
Figure 3-12: Confirm INStallation ...........ccociiiiiiiiiieieeeee et ettt 17
Figure 4-1: DataSource Control GUI LOCAtIONS ........cc.eeiiriiriieierieeiieierieeiieee ettt 18
Figure 4-2: DataSource Control GUI CONNECHING ........cccueruiriiiriiniiriieiinieeieiesieeitese ettt 19
Figure 4-3: DataSource Control GUI CONtrolS ........coouieiuieiiiniiiiiiiiiieeie ettt 20
Figure 4-4: Identification Physical and Virtual.............ccccooiriiiiiiiieieeeeee e 21
Figure 4-5: Operation Select BUTONS. .......ocuiiiiiiiiiiieieecie ettt ettt s e 21
Figure 4-6: OUtPUL BUITONS .....eetiiiiiiiiiieiie ettt ettt st sttt ettt e b e b e sbeesbeeeae 22
Figure 4-7: Output Buttons Disabled ©.........cooiiiiiiiiiiiiiieteesetee ettt 23
Figure 4-8: Output Buttons Disabled 2..........c.ooiiiiiiiiiieiee ettt st s 23
Figure 4-9: Transmit Inhibit BUttOnS ........ccoiiiiiiiiiiiiiieeee et 23
Figure 4-10: CMP ReSet BUION.........iiiiiiiiiiciicciiecee ettt ettt e et e et e e s veesbaeetbeessbaeesneeenaneenns 24
Figure 4-11: CMP Reset L1 & L5 BUION.....cuiiiiiiiiiieciie ettt sveeeveeetaeeseveesneeenes 24
Figure 4-12: Frame Reset BUttOmn.......cccuovuiiiiiiiiiiieiiee e st 24
Figure 4-13: Frame Reset L1 & L5 BULON......cocuiiiiiiiieieeiieieeeeeeste et 24
Figure 7-1: Identification Physical and Virtual............ccocoriririeiinieeeeeese e 31
Figure 8-1: FEC Encoder Logic DIagram..........c.cccveeiieriiesiieriieniieneeseesee e eteereenseeseesseesseessaessaessnesssennns 33
TITLE WAAS SIGGEN UDSM User Guide

NovAtel Inc. DOCUMENT NO.: PAGE: REV:
Calgary, Alberta D25598 50f36 2




(4 4 HEXAGON ﬁ

POSITIONING INTELLIGENCE NOVAtd
LIST OF TABLES
Table 4-1: Operation SEIECt MALIIX ......ccvcciverierierieiriereeteereesreesseesseesseesseesseesssesssesssesssesssesssessseessessseeses 22
Table 4-2: Q MesSage ENabLe ......cc.coiiiiiiiieiiee ettt ettt sttt 23
Table 7-1: Configuration Word DESCIIPLIONS .........cccueeeiuireiiiieiiieeitieesteeereeeteeestreesreeereeesseeessseessseesssseenes 31
Table 9-1: I and Q MesSage FOIMAL..........c.cccveviiiiieriieiiecieriesee ettt ssaessbeenseeseenseenees 35
Table 10-1: Symbol Message Set #1 (WAAS) ..ottt st 36
Table 10-2: Symbol MeESSAZE SEtH2....cc.eiiieiieeieeieeiieie et ere e esreesteesteestrestaesbesssessbeasseasseesseesseesseesseenses 36
Table 10-3: Symbol MESSAZE SELH3......eiiciiiieeiieiierieeeeerte et ettt eteesbe e bt e sseessaessaesssessseansessseesseenseenses 36

TITLE WAAS SIGGEN UDSM User Guide

NovAtel Inc. DOCUMENT NO.: PAGE: REV:
Calgary, Alberta D25598 6 of 36 2




(4 # HEXAGON

POSITIONING INTELLIGENCE NOVAtd

1 Scope

This document is a user guide to the L1/L5 WAAS Signal Generator (SIGGEN) Unified Data Source
Module (UDSM). Throughout this document the previous version of this module and the previous WAAS

GUS Type 1 SIGGEN is referred to as “Legacy”.

TITLE WAAS SIGGEN UDSM User Guide

NovAtel Inc. DOCUMENT NO.: PAGE: REV:
Calgary, Alberta D25598 7 of 36 2




(4 4 HEXAGON

POSITIONING INTELLIGENCE

2 Overview

The Unified Data Source Module:

{

Figure 2-1: UDSM Appearance

2.1 Package Contents

USB Cable
A to micro-B

Unified Data Source Module 1PPS Coaxial Cable

Figure 2-2: Package Contents

2.2 Features

The connectors, ports and switches of the UDSM are shown in the figure below.

L1LED ID Switch L5 LED

USB 1PPS CMP
(Micro-B) Coaxial Connector

Figure 2-3: Features
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3 Installation
The following sections are in the order of installation.

3.1 Software Installation

Download latest DataSource GUI software from NovAtel Inc. Open or execute the MSI file.

{2 SIGGEN-DS-GUI o =l |

Welcome to the SIGGEN-DS-GUI Setup Wizard o 4
NowAtel

The installer will guide you through the steps required to install SIGGEN-DS-GUI on your computer,

WARNIMG: This computer program is protected by copyright law and intemational treaties.
Unauthorized duplication or distibution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law,

Cancel | | B
{8 SIGGEN-DS-GUI o =
L+
License Agreement .+ (

Please take a moment ko read the license agreement now. If pou accept the terms below, click |
Agres'!, then "Next". Othenwise click "Cancel"

[TERWS OF USE f’

BY INDICATING "I AGREE™ IN THE SPACE PROVIDED AT THE END OF THESE
ITERMS OF USE, YOU (AS AM INDIVIDUAL AND ON BEHALF OF YOUR
COMPANY) AGREE WITH THESE TERMS OF USE.

IF YOU DO NOT AGREE WITH THESE TERMS OF USE, DO NOT INSTALL, COPY
OR USE THIS ELECTRONIC PRODUCT (SOFTWARE, FIRMWARE, SCRIPT

FILES, OR OTHER ELECTRONIC PRODUCT WHETHER ON A CD OR

IAVAILABLE ON THE COMPANY WEB SITE) (hereinafier referred to as "Suﬁware”).:l

| Do Mot Agree
e <ok ||[ mets |
SRIEE
Select Installation Folder ,.Za (

NowAtel

The installer wil install SIGGEN-DS-GUI ta the following folder.

Ta install in this falder, click "Mext". To install to a different folder, enter it below ar elick "Browse'"

Folder:

C:\Program Files [#BE]\Novatel Inc\SIGGEN-DS-GUIN Browse... |
Disk Cost.. |

Install SIGGEN-DS-GUI for yourseff, or for anyone who uses this computer:

% Everyone
© Just me

Cancel I < Back

Figure 3-1: Software Installation 1 of 2
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15 SIGGEN-DS-GUT I =] 53
Confirm Installation .A

NowAtel

The installer is ready ta install SIGGEN-DS-GUI on your camputer.

Click "Next" to start the installation.

Cancel < Back

NowAtel

—0®

{7 SIGGEN-DS-GUI = o) x|
Installing SIGGEN-DS-GUI ,A

NowAtel

®

SIGGEN-DS-GUI iz being installed.

Flease wait...

v

@ user Account Control

) Dogorutto oo,

from an

Program name:  C:\Projects\NGPS\WAAS-SG\SCT. .. \SetupDsSw-SVN 1552.msi

Publisher: Unknown

File origin: Hard drive on this computer

| show cetaits

Change wherfithese notifications appear

O Eancel < Bk Next>

{7 SIGGEN-DS-GUI = o) x|
Installation Complete .A

NowAtel

SIGGEN-DS-GUI has been successfully installed.

Click "Clase" tor exit

Flease use Windows Update to check for any critical updates to the MET Framewark.

Cance| | < Back | o

Figure 3-2: Software Installation 2 of 2
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3.2 Module Installation

This section assumes that two UDSMs will be installed on a single WAAS Signal Generator. One UDSM
of the L1 channel and the other UDSM for the L5 channel.

If only one UDSM is to be installed, then the appropriate section may be ignored.

Needed equipment:
e One WAAS Signal Generator.
e Two UDSMs.
o Two coaxial cables (SMA Male to TNC Male).
e Two USB cables (USB A to micro-B).

e A small flat screwdriver.

PC UDSM : WAAS SigGen
USB USB CMP plugged in L1 CMP J8
USB RF

L1 CODE 1PPS

UDSM
USB CMP plugged in L5 CMP J10
RF

L5 CODE 1PPS

Figure 3-3: DataSource Connection Diagram - PC

USB UDSM e WAAS SigGen
Power USB USB CmP pluggedin L1 CMP J8
RF

Supply

L1 CODE 1PPS

USB UDSM .
Power UsB USB CMP plugged in L5 CMP J10
Supply RF

L5 CODE 1PPS

Figure 3-4: DataSource Connection Diagram - Standalone
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Figure 3-5: UDSM Installation 1 of 3
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Figure 3-6: UDSM Installation 2 of 3
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Continue from Figure 9.

Choose USB Power/Control
method

Please read
“Driver Installation”
section before proceeding

Please read
“Driver Installation”
section before proceeding

) 4
A

See Sections on
DataSource Loader

See Sections on
DataSource Control GUI

Figure 3-7: UDSM Installation 3of 3 — USB Power/Control Options
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3.3 Driver Installation

The UDSM may be powered from a stand-alone USB power supply and this section may be ignored. The
USB Power Supply is the same as any commercially available USB Wall Charger for tablets, cellphones,
etc. Power supply is not included with the UDSM package.

No driver is shipped with the UDSM. The UDSM uses a FTDI driver that is installed automatically from
Windows Update.

Alternatively, the drivers may be downloaded from FTDI (www.ftdichip.com).
Upon the plugging one UDSM into a PC, the following information will be shown.

The “USB Composite Device” usually appears “Ready to
Installing device driver software use” almost immediately after the UDSM in plugged into
- the PC.
USE Composite Device ,JReady to use
WAAS SIGGEN Datasource Module i_iSearching Windows Update. .. . . L
WAAS SIGGEN Datasource Module i _JSearching Windows Update... Each UDSM consists of two USB devices. This is

characteristic of the underlying USB chip set.
Obtaining device driver software from Windows Update might take a while.

Skip obtaining driver software from Windows Update Each UDSM will initially appear as a “WAAS SIGGEN
Datasource Module”. The search from “Windows Update”

can take several minutes.

x
Installing device driver software As the driver for each device is installed, the name for
S : each device will change from “WAAS SIGGEN
U8 Composite Device R Datasource Module” to “USB Serial Converter” with a
WAAS SIGGEN Datasource Module i_iSearching Windows Update. .. . wpm “on
USE Serial Converter B ,fReady to use suffix “A” or “B”.

Obtaining device driver software from Windows Update might take a while.
Skip obtaining driver software from Windows Update

!

x
Your device is ready to use This is a successful driver install.
Click “Close”.
USB Composite Device ,'J’Ready to use
USE Serial Converter A ,JReady to use
USE Serial Converter B ,JReady to use

Figure 3-8: Driver Software Installation (Windows 7)

The next step is optional: One may confirm the installation of the driver by opening the properties of the
driver via the Windows Device Manager. The Device Manager will appear as in the figure below.
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o] x|

View Help

&= | E

NERN 7 N R S

=5 -.ii Uni

|

[+-EF Network adapters ;I
ﬂ Processors

% Sound, video and game controllers

M| System devices

versal Serial Bus controllers

ASMedia XHCI Controller
ASMedia XHCI Controller
Generic USB Hub
Generic USB Hub
Intel{R) C600/%79 series chipset USB2 Enhanced Host Controller #1 - 1D2¢
Intel{R) C600/%79 series chipset USB2 Enhanced Host Controller #2 - 1D20
USE Composite Device
USE Root Hub
USE Root Hub
USB Root Hub
USB Root Hub
USB Serial Converter §

USE Serial Converter £

Update Driver Software...

Digable I

"l

Uninstall E

|Opens property sheet for the current s

1

USB Serial Converter A Properties x|

NowAtel

General |Mvanced I Power Management I Driver | Details I

USB Serial Converter A

= 4
Device type: Universal Serial Bus cortrollers
Manufacturer: FTDI
Location: on USE Composite Device

i~ Device status

[This device is working property. d

ok | cacel | Hep

Figure 3-9: Optional Step - Confirm Driver through Device Manager (Windows 7)

3.4 Software Problem

The software is written using Visual Studio 2017 which requires a set of libraries to functional correctly.
Most Windows machines are constantly updated with these libraries or acquire them as a side effect of
installing other software.

The problem becomes apparent upon launching the DSLoad utility. The error message windows is shown

below.

."7'\-I The program can't start because VCRUMTIMEL40.dll is missing from
‘S your computer. Try reinstalling the program to fix this problem.

Figure 3-10: DSLoad Error

The problem will also appear with the DataSource GUI but with a different error message window. This
error window will not appear immediately. It appears a few seconds or if a “Find” is executed. See below.

WAAS Datasource Cantral

[ ]

@ Unhandled exception has occumed in your application. If you click
(i || Cortinue, the application will ignore this smor and attempt to continue. I
' you click Quit, the application will close immediately.
Unable to load DLL "UsbDsDll dii*: The speciied module could not be
found. (Exception from HRESULT: («8007007E).

[ Continue ] [

Quit ]

Figure 3-11: DataSource Control GUI Error
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The solutions is to manually install the Visual Studio libraries. These are available at the Microsoft
website here:

https://support.microsoft.com/en-ca/help/2977003/the-latest-supported-visual-c-downloads

Each file is about 15MB in size and can take several minutes to download. The packages come as an
executable file. Run the executable file and follow the dialog instructions.

At this time, the SIGGEN software supports the 32-bit platform only. Hence only the 32-bit
redistributable package (vc_redist.x86.exe) need be installed.

The 64-bit package could and should be installed for possible future 64-bit versions of SigGen software or
other 64 bit software.

3.5 Confirm Installation

Once the UDSMs are connected and powered up, confirm that the LEDs indicate L1 and L5 identities.
The LED of the top or L1 UDSM will have a red color. The LED of the bottom or L5 UDSM will have a
green color. If this is not case, correct the switch settings. See the figure below.

HED ID Switch
WAAS-SigGen setto L1

L1
Data Source — =
Module
L5
Data Source
Module
T \
ID Switch L5
setto L5 LED
Figure 3-12: Confirm Installation
TITLE WAAS SIGGEN UDSM User Guide
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4 DataSource Control GUI

The DataSource Control GUI is a Windows application running on a PC that replaces the original
CMPSIM’s hardware controls.

The Unified DataSource operates autonomously (without the GUI) if powered to send traffic through the
CMP port. The GUI provides access to advanced CMPSim-derived features.

4.1 Prerequisites

Connect the DataSource modules and their PPS inputs to their respective ports on the SigGen. Set the
identification switch on each Unified DataSource to match the port label on the SigGen (L1/L5).

' To provide GUI control over the correct Unified DataSource, the operator must set the
° DataSource’s identification switch to match the CMP interface (L1 or LS5) to which it is
connected.

One or two Unified DataSource Modules must be connected to the PC for the
DataSource Control GUI to function.

If the GUI finds no Unified DataSource Modules (or too many) connected when the GUI initializes, it
must be restarted to take control of the UDSMs after the user corrects the connectivity problem.

4.2 Starting the Data Source Control GUI

The DataSource Control GUI can be started from either the “Start” menu or from the installed “Desktop”
shortcut. The locations as seen on a Windows 7 PC are shown in the figure below. Windows 10 will be
different.

B c o s s s Contral Fanel
, MowAtel Inc
. WAAS DS Devices and Printers
DS-GUI
B DSLoad Command Windaw Default Programs O R
H License [Data Source Control Application | oy E
Uninstall D3-GUI = | Hel d s t =
5/ unins IS et e Computer  SigGen DS-GUI
1 Back
I Search programs and filles @ shut down ll
2 &
Figure 4-1: DataSource Control GUI Locations
NovAtel I TITLE WAAS SIGGEN UDSM User Guide
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4.3 Connecting to UDSMs

After the DataSource Control GUI control is launched, the window appears as shown below. It is initially
in an unconnected state. All user interface controls are disabled or greyed out except the “Find” button
and the “Exit” button.

Clicking on the “Find” button will result in one of the shown connected states or an error.
Ioix s

L1 @ [omeasd

L1 e | 5@ | P
© 1.WAAS Msgs#1 - MSGRDY Nomal
& 0, Datzsource Mode (% 0. Datasource Mode :i:" ::Z::::::’”:
e Mg 3 - =
1WA 21 - MSGADY Normal o MSGROY Normal €4S Mgt WSRO Exty
' 5WAAS Msgs#1 - MSGRDY Extended
) 27est 22 - MSGRDY Nomal © . - MSGROY Normal s
£ 3Test #3 -MSGADY Nomal a3 - MSGROY Nommal L1 Only @ A A T
4V -MSGRDY Eary e MSGROY: Esriy : e ‘
¢ owun
- WSGADY Bxended (ol WSGROY/ Exterded P~
Quck Togge
- MSGADY.LOW e MSGROY/LOWY © Noma
- MSGADY HIGH 7 MSGRDY HIGH _WRes | Fomeres |
1o
€ Output |  Outpit |
& Output 10 & Cutpur 10 WAAS Datasource Contol PR
L1 @ [Comeced L5 © [ometed
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Figure 4-2: DataSource Control GUI Connecting

For the purpose of this discussion, it is will be assumed that the DataSource Control GUI finds and
successfully connects to two UDSMs.
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4.4 Overview

The DataSource Control GUI is a very simple user

NowAtel

interface consisting of exactly one dialog window.

There are no menu bars, popup windows or any other dialog.

An overview of the user interface controls are shown in the figure below. More detail in subsequent

sections.

Identification Area

'WAAS Datasource Control i [w] 3]

The text and LED color reminds the user which UDSM this
panel controls.

L1 @ |Car|neaed Enneded 'I

Connection Status
“Connected” or “Unconnected”.

Operation Select Buttons
This can be one of the eight possible choices shown.

Details are in the text.

Output Buttons
Either “I” or “IQ”. --Greyed out if Configuration Word

indicates invalid “Q” data.

Transmit Inhibit Buttons

@ 0. Datasource Mode 0. Datasource Mode

1 WAAS Msgs#1 - MSGRDY Nomal " 1WAAS Msgs#1 - MSGRDY Nommal

" 2.Test Msgs #2 - MSGRDY Normal " 2Test Msgs #2 - MSGRDY Nomal

€ 3Test Msgs #3 - MSGRDY Nomal " 3Test Msgs #3 - MSGRDY Nomal

" 4WAAS Msgs#1 - MSGRDY Early " 4 WAAS Megs#1 - MSGRDY Early

© BWAAS Msgs#1 - MSGRDY Bxtended 1~ 5WAAS Msgs#1 - MSGRDY Edended

 BWAAS Msgs#1 - MSGRDY LOW " BWAAS Msgs#1 - MSGRDY LOW

" 7WAAS Msgs#1 - MSGRDY HIGH " 7WAAS Msgs#1 - MSGRDY HIGH
e,

 Output | " Output |

@ Output 1Q @ Output 1
————————————————

" ToInhibit Quick Taggle 1~ Tdnhibit Quick Toggle

@ Normal 1+ Nomal

| CMP Reset | Frame-Reset |‘ opRese || | Femerem |

g

v107

Either “Tx-Inhibit” or “Normal”. The “Quick Toggle” is for
testing the new status latch feature.

Frame Reset Button

(L] | |

_|—This button momentarily asserts the Frame Reset signal for

II CMP Reset LT4 L5 Il Frame Reset L1 & L5 1'
T

File Version

CMP Reset L1 & L5 Button
This button momentarily
asserts the CMP Reset signal
for both UDSMs.

Frame Reset L1 & L5 Button
This button momentarily asserts the
Frame Reset signal for both UDSMs.

one UDSM.

Exit Button

This button closes the GUI. Note that the Behavior, Output
and Transmit Inhibit settings are not reset on exit. The
UDSM continues to operate with the last setting.

Find Button

This button finds available UDSMs and initializes the
controls. Refinding will result in a reinitialization of the
controls to available UDSMs. Allows corrections to UDSM
switch settings without exiting the program.

CMP Reset Button

This button momentarily asserts the CMP Reset signal for
one UDSM.

Figure 4-3: DataSource Control GUI Controls

4.5 Identification Area

The identification area consists of label text and a LED indicator. The color of the LED indicator will

match the actual physical LED on the UDSM. See

figure below.
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Figure 4-4: Identification Physical and Virtual

The label text is “L1” or “L5” and it does not change, i.e., the left panel is always “L.1” and the right panel
is always “L5”.

The LED indicator is color coded to the type, red for “L1” and green for “L5”. The LED indicator on the
GUI panel will dim when not connected and brighten when connected.

4.6 Operation Select Buttons

&+ 0. Datasource Mode

1 WAAS Msgs#1 - MSGRDY MNormal

2 Test Msgs #2 - MSGRDY MNomnal
3.Test Msgs #3 - MSGRDY MNomnal

4 WAAS MsgsH1 - MSGRDY Eary
5WAAS MsgsH1 - MSGRDY Extended
6. WAAS Msgs#H1 - MSGRDY LOW
TWAAS MsgsH1 - MSGRDY HIGH

i e e e Bl B e

Figure 4-5: Operation Select Buttons

This control consists of a group of eight radio buttons. The GUI allows selecting only one at a time. The
eight buttons provide equivalence to the seven choices of the switch on the Legacy CMPSim box plus a
new choice corresponding to the Legacy DataSource Module. The meaning of each Operation Select
control choice is broken out in the table below.
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Table 4-1: Operation Select Matrix
# | Mode Messages MSGRDY | Usage Comments
0 | DataSource | DataSource} Optional page depth, Optional In-phase or both In-
Normal phase and Quadrature messages (set by
N 1 Configuration Word).
1] Set #1% orma
| 2 | Set #21
| 3 | Set #31
| 4 ] Early MSGRDY de-asserted before 500th MSGCLK.
5 | CMPSim Extended Testing MSGRDY extended after 500th MSGCLK by 50
L Set #11 Only MSGCLK cycles.
6 LOW MSGRDY stuck LOW (de-asserted).
7] HIGH MSGRDY stuck HIGH (asserted)

t  See Section 9.2 for more information regarding DataSource message contents.
i See Section 10 for more information regarding CMPSim message contents.

The selected mode change takes effect at the arrival of the PPS pulse following the setting change. The
page counter resets to the new mode’s first message.

4.6.1 Data Source Mode Behavior

The original DataSource operated autonomously, so requires no controls in the GUI. At power-up, the
Unified DataSource defaults to DataSource behavior as set in its Configuration Word (see Section 6.3)

Since the Unified DataSource combines the DataSource and CMPSim behaviors, some original CMPSim
controls now exist when SELECT = “0. DataSource Mode” — the original DataSource lacked any external
controls.

4.6.2 CMPSim Mode Behavior

The GUI replicates the original CMPSim’s controls with one exception: It replaces the 500/1000 SPS
switch with the Output I / Output IQ switch function.

Note that since the combined length of “I” and “Q” messages is 1000 bits (500 each) this provides a
similar function.

4.7 Output Buttons

" Output |

o Output 12

Figure 4-6: Output Buttons

This control consists of two radio buttons, “Output I’ and “Output IQ”. Only one button can be checked
or selected at any one time.

Conceptually, this control will enable or disable the transmission of data on the Q channel however it is
not as straight forward as that. Other parameters affect the transmission. See table below.
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Table 4-2: Q Message Enable

Operation Select | MSGRDY Config.Qt | Button Q Output | Comments

0 X No Buttons disabled
0 - DataSource
1-3 CMPSim Normal 1 | No

1 1Q Yes
4-7 - CMPSim Not Normal | X X No Buttons disabled

t  See Section 7 for more information regarding Configuration Word in flash memory.

The unshaded rows are ones where the Output Buttons control the Q Output. The Q Output will reflect
the state of the Output Buttons.

In the shaded rows, the Q Output ignores the state of the Output Buttons. Clicking the Output Buttons
will have no effect on the actual Q Output. The Output Buttons are disabled or greyed out to indicate that
clicking on them has no effect. For example:

| Oy, Config G={

Figure 4-7: Output Buttons Disabled 1

or

' Output |
* Output @

| Onby, MSGRDY Mot Nomal

Figure 4-8: Output Buttons Disabled 2

A Dbrief status message is shown with the reason why the control is disabled. Note that the selected output
remains unchanged when the control is disabled. The signal is still at that setting but it is ignored by the
UDSM.

The Q bit in the Configuration Word is programmed in the UDSM flash memory. To change the
Configuration Word, the UDSM flash memory must be reprogrammed. See Section 6.3 for Configuration
Word programming details.

4.8 Transmit Inhibit Buttons

£ Ta-Inhibit
e Cuick Toggle |

" Nomal

Figure 4-9: Transmit Inhibit Buttons

These radio buttons emulate the CMP Transmit Inhibit TX-INH switch on the Legacy CMPSim. If
enabled, the Unified DataSource asserts the TX-INH signal at its CMP connector.

The “Quick Toggle” button control momentarily negates the TX-INH signal for approximately 100
milliseconds. For example, if the radio button “Normal” is selected (TX-INH is de-asserted), pressing the
“Quick Toggle” button will momentarily assert the TX-INH signal. The reverse occurs when the radio
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button “Tx-Inhibit” is selected (TX-INH is asserted); pressing the button will momentarily de-assert TX-
INH.

The “Quick Toggle” is for testing the status latch feature in the SigGen firmware.

This control operates the same for both DataSource mode and CMPSim mode.

4.9 CMP Reset Buttons

CMP Reset

Figure 4-10: CMP Reset Button

This button controls the CMP RESET signal in the CMP interface. Clicking on the button asserts the
RESET signal at its CMP connector for at least 100 milliseconds. The assertion actually begins upon the
release of the mouse button.

CMP Reset L1&L5

Figure 4-11: CMP Reset L1 & L5 Button

On the original CMPSim box, the CMP Reset switch was a toggle switch. It was possible to provide
continuous assertion while depressed. The DataSource GUI will provide a fixed momentary assertion, i.e.,
holding the button down will not result in continuous assertion.

To reset both generators simultaneously press the “CMP Reset L1 & L5 button. This strobes the CMP
RESET to both SigGen CMP interfaces for at least 100 milliseconds. This action is procedurally done at
the software level and the two strobes will not actually occur simultaneously but near simultaneously.
Theoretically, 128 microseconds between L1 and L5 signals.

These buttons operate the same for both DataSource mode and CMPSim mode.

4.10 Frame Reset Button

Frame-Resst

Figure 4-12: Frame Reset Button

This button forces the symbol page counter to the first message in the message set. This allows the
operator to synchronize the symbol pages counters of two UDSM:s at the next PPS.

This is a momentary button. The reset actually occurs upon release of the mouse button.

Frame Reset L1 & L5

Figure 4-13: Frame Reset L1 & L5 Button

To operate, momentarily engage the Frame-Reset buttons singly or use the “Frame Reset L1 & L5”
button to release both (nearly) simultaneously. Theoretically, 128 microseconds between L1 and L5
signals.
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Since USB is a serial interface, the possibility exists that the signals to the L1-connected and L5-
connected Unified DataSource Modules straddle the arrival of the PPS (assuming synchronized PPS at
each) causing the two DataSources’ counters to be offset by 1. If the L1 and L5 PPS operate out of sync
(see the SigGen’s front panel LEDs to see if the both generators’ 1 PPS LEDs flash out of sync)
misalignment of the page counters becomes more likely.

This sometimes occurs in test modes if the two generators are brought out of reset at different times. See
SIGGEN GUI User Guide document for details of simultaneous Channel Bring-up.

These buttons operate the same for both DataSource-mode and CMPSim mode.
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5 DataSource Control CLI

The DataSource Control Command Line Interface (CLI) is a Windows console application (cmpsim.exe)
running on a PC that replaces the original CMPSIM hardware. The intended use of the CLI is for test
scripts where a GUI is not required and would get in the way.

5.1 Synopsis

The cmpsim command has the following forms:
cmpsim {L1|L5} reset [on|off|toggle]
cmpsim {L1|L5} frame [on|off|toggle]
cmpsim {L1|L5} txinh [on|off|toggle]
cmpsim {L1|L5} output [il|ig]

cmpsim {L1|L5} msg [ds|1]2]3]

cmpsim {L1|L5} msgrdy [normal|early|late|low|high]

5.2 Conventions

The command requires the parameters enclosed in square brackets ( ‘[ and ‘]’ ) unless using the
command to display the current value.

The parameters encloses in curly braces ( ‘{‘ and ‘}’ ) are optional.
The parameters are case-insensitive.
All parameters shown are literal text values. No substitution.

Contrary to the usual convention, the upper case parameters “L.1”” and “L5” are not substitution
parameters but literal text values. The uppercase is shown to avoid confusing lower case ‘I’ (ell) with the
number ‘1°. A lower case “11” or “15” is accepted as well.

5.3 Examples

5.3.1 Display Current Reset Signal

The example below will display the current state of the reset line on the UDSM with switch set to L1.

cmpsim L1 reset

The command will result in current state being displayed, either

on

or
off

5.3.2 Toggle Reset Signal

The example below toggles the reset line on UDSM with its switch selecting L1.
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cmpsim L1 reset toggle

The reset is momentarily inverted from its existing state before return back to that state. Set the state prior
to calling toggle to establish a known existing state.

5.3.3 Set Messages

The example below sets the message data set to 2 on the UDSM with its switch selecting LS.

cmpsim L5 msg 2

Setting the msg value might change the msgrdy mode to “normal” if the msg value requires it. Some msg
values are only available with a msgrdy of normal (per Table 4-1). In such cases, the CLI prints a warning

when it changes the msgrdy value.

NowAtel

NovAtel Inc.
Calgary, Alberta

TITLE

WAAS SIGGEN UDSM User Guide

DOCUMENT NO.:

D25598

PAGE:

27 of 36

REV:




(4 # HEXAGON 3

POSITIONING INTELLIGENCE Nol/Atd

6 DataSource Loader

The DataSource loader provides capability to load new messages for both DataSource and CMPSim
modes of operation, and to write a Configuration Word onto the DataSource from a PC.

The loader also provides the Legacy capability to load and program the DataSource’s CPLD. The
Unified DataSource now uses the Configuration Word rather than a different CPLD load to offer different
behaviors so typical users no longer require this function. It remains as a factory utility or for potential
future upgrades.

The original DataSource Loader was used to load DataSource data into the DSM flash memory. The new
DataSource still loads DataSource data into the UDSM but also accommodates other data associated with
the new UDSM: It loads CMPSim data sets and the Configuration Word into the UDSM.

In the original DSM, the CMPSim data sets were permanent and unchangeable. The new UDSM is
factory-programmed to the same CMPSim values as the original. Under typical use, the data sets are not
reprogrammed.

The DataSource Loader is a command-line application called DSLoad.exe.

The first step is to open a command-line window and navigate to the directory containing the DSload.exe
file. This can be done by clicking on the start button, choosing “Run...” and then entering “cmd” and
clicking “OK”. At the command prompt, enter “cd C:\NovAtel\Datasource” (substitute the installation
directory for “C:\NovAtel\Datasource” as this directory was specified during the installation process
detailed in Section 3.1).

6.1 Hardware Setup

Connect the UDSM to a PC using the included USB cable. The LED matching the Identification Switch
setting illuminates when UDSM is powered.

' Disconnect the DataSource from the SigGen’s L1 or LS CMP port before loading.

6.2 DataSource Messages

The section deals with writing, reading and verifying DataSource Messages to/from/in flash memory. In
this regard, the new DSLoad utility behaves much the same as the old DSLoad. The command is the same
as before.

6.2.1 Loading Messages

The data source loads (stores, writes) messages in flash memory. These messages are loaded from a
message file (see Section 8 for specific format and how to create the message file). In order to load a
message file, give a command with the following format:

DSload F <filename> {<pages>}

Where the “F” indicates that the loader should operate in “Load Flash” mode and the “<filename>" is
substituted with the location and name of the message file to load.
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The number of pages may also be optionally specified, but will default to 6 if not specified. Each page
contains 16 messages, and if the message file does not contain enough messages to fill the specified
number of pages, the loader repeats the message file in memory up to that number of pages.

After verifying the message programming (next section), set the Configuration Word (Section 6.3) to
match the type and number of message pages if different from default.

6.2.2 Verifying Messages
Once the messages are loaded into flash memory, it is possible to verify that they loaded correctly. To do
this, execute the following command:
DSload V <filename> {<pages>}
Where the “V” indicates that the loader should operate in “Verify Flash” mode and the “<filename>" is

substituted with the location and name of the message file that is expected to be loaded in flash memory.

The number of pages can be optionally specified, but defaults to 6 if not specified. The program compares
the messages currently stored in flash memory with the messages in the specified file and reports any
inconsistencies.

' It is strongly recommended that verification be done following every load.
[ ]

For 4096-pages of messages use Logging Messages (Section 6.2.3) to log the memory
contents to a new file and run File Compare (Windows built-in command line function)
to compare files for faster results

6.2.3 Logging Messages

The DSLoad provides logging of the current contents of flash memory out to a file to allow inspection of
the layout in memory or confirmation that it matches the expected input file. To do this, send a command
of the following format:

DSload L <filename> {<pages>}

Where the “L” indicates that the loader should operate in “Log Flash” mode and the “<filename>" is
substituted with the location and name of the filename to write the contents of flash memory to.

The number of pages can be optionally specified, but will default to 6 if not specified. Once complete, the
specified file will contain a dump of what is currently in flash memory, including any message repetition
(as described in 6.2.1 above).

6.2.4 GPIO Test
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To test GPIO inputs on the CPLD, the “DSLoad z”’ command injects test patterns (walking 0, walking 1)
from the FTDI to the CPLD and checks the validity by reading the CPLD’s 10 ring via JTAG. To test the
CPLD’s output GPIO, the JTAG injects test patterns onto the CPLD outputs and checks the validity at the
FTDI inputs.

DSload z

The test reports “PASSED” if successful. If it finds unexpected results it reports pin location(s) and
“FAILED”.

6.3 Configuration Word

6.3.1 Loading Configuration Word
To load the Configuration Word to flash,
DSload G <filename>

Where the “G” indicates that the loader should operate in “Load Configuration Word” mode and the
“<filename>" provides the location and name of the filename containing the desired Configuration Word
value.

' The UDSM reads its Configuration Word on initialization only, so requires a power cycle
° (disconnect USB) to load the new settings.

6.3.2 Logging Configuration Word
To confirm the value of the Configuration Word, log it out of flash into a file using:
DSload H <filename>

Where the “H” indicates that the loader should operate in “Log Configuration Word” mode and the
“<filename>" provides the location and name of the filename into which DSLOAD writes the
Configuration Word value from flash.
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7 Configuration Word

The original DataSource operated autonomously, so required neither controls nor GUI. To emulate this,
at power-up, the Unified DataSource defaults to DataSource behavior as set in its Configuration Word.

The Configuration Word is stored in internal flash memory. It is factory-programmed to a value that that
results in operation equivalent to the original DataSource module. The Configuration Word can be
reprogrammed with the DSLoad utility program.

The format of Configuration Word is shown in the figure below and described in the table below.

15 8 7 6 5 4 3 2 1 0
Field Unused VALID Q P
Factory Obl1111111 0b011110 0 0

Figure 7-1: Identification Physical and Virtual

Table 7-1: Configuration Word Descriptions

Bits Field Value Description
15-8 | Unused | Obl11111111 | Reserved for future use. Set to 1s as this is the state of unprogrammed flash.

7-2 VALID 0b011110 Configuration Valid Pattern

This field must be written to this value for other bits to be valid.

If the VALID field fails to match, the DataSource defaults to I-only/short
page (6 pages x 16 messages).

1 Q Q Message Validity
0 Only I (In-Phase) messages valid. This is factory default.
1 Valid I &Q messages stored in flash.
0 P DataSource Pages
0 Short (6 pages). This is factory default.
1 Long (4096 pages)

Example: 0xFF79 = Configuration Word. Sets Only I-mode messages, long page length (4096 pages of
16 messages).

' The UDSM reads its Configuration Word on initialization only, so requires a power cycle
° (disconnect USB) to load the new settings.
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8 Message Format

The DataSource and CMPSim messages share the same format. This section covers the format of the
messages and its creation. The message is intended for one channel, e.g., I or Q.

To create the message, first choose one of the 3 valid 8 bit preambles as described in “WAAS Preamble”
section below, then enter the message details (this may consist of random data).

Calculate a 24-bit CRC on the preamble and message details using the described CRC in “WAAS Cyclic
Redundancy Check” section below.

FEC encode the entire message using the logic as detailed in the FEC section below.

Finally, zero pad the message until the entire message contains 1024 bits (256 hex characters).

8.1 GUS DataSource Message Contents

The GUS message file must include at least one WAAS message block. A WAAS message block
consists of 250 bits, with the first 8 bits being the preamble, and the last 24 bits being the parity/CRC bits.

The preamble and the CRC bits must be correct in the WAAS message block in order for the receiver to
track the signal. All other bits in the 250 bit message may consist of random data (or may contain actual
data) as long as the preamble and the CRC are valid.

After the 250 bit message block is created, the message block must then be FEC encoded, and then zero
padded to contain 1024 bits.

For full details on the WAAS message structure and contents, refer to FAA-E-2892B Change 1, U.S.
Department of Transportation Federal Aviation Administration Specification Wide Area Augmentation
System (WAAS), September 1, 1999.

8.2 WAAS Preamble

Each message block consists of 8 bits of preamble that can be 01010011 10011010 11000110, which
means that the first 2 hexadecimal characters in any message block must be either “53”, “9A” or “C6”
(before FEC encoding).

8.3 WAAS Cyclic Redundancy Check (CRC)

The last 24 bits in the message block contains the 24-bit CRC. The CRC word is calculated in the
forward direction on the entire bit-oriented message, including the block header containing the preamble
and message type identifier, and using a seed of 0.

The 24-bit CRC is generated from the following Generator polynomial:
g(x) = (1 +x)p(x)
Where P(X) is the primitive and irreducible polynomial

p(x)=x2+x7+xP+xZ+x"+ 0+ X+ + ]

8.4 FECEncoding
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The baseline data rate shall be 250 bits per second. The data shall always be rate 1/2 convolutional
encoded with a Forward Error Correction (FEC) code. Therefore, the symbol rate that the GPS receiver
must process is 500 symbols per second. The convolutional coding shall be constraint length 7 as standard
for Viterbi decoding, with a convolutional encoder logic arrangement as illustrated in figure below. The
G1 symbol is selected on the output as the first half of a 4 millisecond data bit period.

G2 (133 OCTAL)

DATA INPUT } OUTPUT SYMBOLS
{250 BPS) o—> ® {500 SPS)
‘L J{ i [ALTERMATING G1/52)
1
I
(- + :
G1 (171 OCTAL} SYMBOL
CLOCK

Figure 8-1: FEC Encoder Logic Diagram

Example:
Original 250 c60d3ff800fff8001FffAffAffAffcO01FfAfffFFIFFA5113bbbd7b9bb3bb8f40
message block
FEC encoded 6£9e36176ae4ffc9ac00d94fffc9ac0003653ff10e3ff10e3ff10e3ff26b0003653FF10
e3fffffffcac93fflef08cfcldf030336e1180df2c3eclf030e75a0
message
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9 DataSource Message File

The data source needs to be loaded with a file that contains the WAAS message for the SigGen to
transmit to the receiver. This section explains how to create the WAAS message. This message file is
loaded onto the data source by the method described in Section 6.2.

9.1 File Format

The message file must be a “.txt” file.

Each file contains the navigation messages to be sent. Each message must be separated by a carriage
return and line feed and each message must be zero-padded to be exactly 1024 bits long. The message
must be entered in hexadecimal format, so each message consists of exactly 256 hex characters.

Example (word wrapped, does not actually contain carriage returns):

6f9e36176aedffc9ac00d94fffc9ac0003653ff10e3f£f10e3ff10e3ff26b0003653ff10e3fffffffcac93f
f1ef08cfcldf030336e1180df2c3ecl1f030e75a00000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000

The .txt file will have the format:
<message 1>

<message 2>

<message n>

The .txt file may contain up to 4096*16 or 6*16 unique messages. The user must specify which page
depth to use (either 6 pages or 4096 pages) by setting Bit 0 of the Configuration Word (Section 7). If the
number of messages in the .txt file is less than the maximum amount, the DataSource Loader (see Section
6.2) command line application fills the memory by repeating the messages in the same order until all the
pages are filled.

9.1.1 In-Phase and Quadrature Messages

Unlike the original DataSource, the new Unified DataSource supports both In-phase and Quadrature
messaging.

In the example in section above, the first 125 hexadecimal characters are the In-phase or “I”” message:

6f9e36176ae4ffc9ac00d94fffc9ac0003653ff10e3ff10e3ff10e3ff26b0003653ff10e3fffffffcac93f
f1lef08cfcldf030336e1180df2c3eclf030e75a
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If the message contains only “I”” message, the remaining 131 hexadecimal characters are zero.

If using Quadrature messaging, the Unified DataSource Module requires that the Quadrature or “Q”
message be concatenated immediately after the last character of the “I” message as shown in Table 9-1.

Table 9-1: I and Q Message Format

In-phase Message Quadrature Message Zero Padding Delimiter

Characters 1 - 125 Characters 126 - 250 Characters 251 - 256 CRLF

9.2 Message Contents

9.2.1 Sample GUS Message Files

This sample GUS message file shows three messages with only one Line feed / carriage return pair at the
end of each message:

GUSmessage.txt

6f9e36176aedffc9ac00d94fffc9ac0003653ff10e3f£f10e3ff10e3ff26b0003653ff10e3fffffffcac93f
f1ef08cfcl1df030336e1180df2c3ecl1f030e75a00000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000

ef063dbef2a53ff10e3£f£26b0038a23fffffffcac93ff10e3ffl10e3ffffffff10e3£f£26b00d7be3f£f10e3f
f£fc40d261bbf73030d2618eclf0e75ad7a43a3400000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000

bafl9eaB800caddfffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff26b00000000
000000000000000000000000000e25c£0c8880900000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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10 CMPSim Symbol Messages

The CMPSim uses three different sets of symbol messages. Each set consists of 3 frames, 500 bits in
length. Messages are permanently stored in flash memory. The DSLoad utility allows advanced users the
capability to change them if needed. During normal operation, the CMPSIM loops from frame 1 through
frame 3 back to frame 1, for the selected message set. In the absence of a 1PPS pulse from the SIGGEN,

MSGRDY is never asserted.
Table 10-1: Symbol Message Set #1 (WAAS)
Frame | Data
1 6f9e36176ae4ffc9ac00d94fffc9ac0003653ff10e3ff10e3ff10e3£f£f26b0003653ff10e3fffff

ffcac93fflef08cfcldf030336e1180df2c3eclf030e75a

2 ef063dbef2a53ff10e3f£26b0038a23fffffffcac93ff10e3ff10e3ffffffff10e3£f£26b00d7be
3ff10e3fffc40d261bbf73030d2618eclfl0e75ad7a43a34
3 bafl9%ea890cad4fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff26b
00000000000000000000000000000000000e25c£0c88809
Table 10-2: Symbol Message Set #2
Frame | Data
1 100000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
2 300000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
3 700000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
Table 10-3: Symbol Message Set #3
Frame | Data
1 555555555555555555555555555555555555555555555555555555555555555555555555555555
55555555555555555555555555555555555555555555555
2 555555555555555555555555555555555555555555555555555555555555555555555555555555
55555555555555555555555555555555555555555555555
3 555555555555555555555555555555555555555555555555555555555555555555555555555555

55555555555555555555555555555555555555555555555
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