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Contact Information

Dynon Avionics, Inc.

19825 141" Place NE

Woodinville, WA 98072

Phone: (425) 402-0433 - 8:00 AM — 5:00 PM (Pacific Time) Monday — Friday

Dynon Technical Support available 7:00 AM-4:00 PM (Pacific Time) Monday — Friday
Fax: (425) 984-1751

Dynon Avionics offers online sales, extensive support, and frequently updated information on its products via its
Internet sites:

¢ www.dynonavionics.com —Dynon Avionics primary web site; including:

e docs.dynonavionics.com — Current and archival documentation.

e downloads.dynonavionics.com — Software downloads.

e support.dynonavionics.com — Support resources.

e store.dynonavionics.com — Dynon’s secure online store for purchasing all Dynon products 24 hours a day.

e wiki.dynonavionics.com — Dynon Avionics’ Documentation Wiki provides enhanced, extended, and frequently
updated online documentation contributed by Dynon employees and customers.

e forum.dynonavionics.com — Dynon Avionics’ Internet forum where Dynon customers can interact and receive
Dynon technical support outside of telephone support hours. A key feature of the forum is that it allows the
exchange of diagrams, photos, and other types of files.

e newsletter.dynonavionics.com — Dynon’s email newsletter.

e blog.dynonavionics.com — Dynon’s blog where you can find new and interesting Dynon-related content.

e register.dynonavionics.com — Register your Dynon Avionics product.

e license.dynonavionics.com — Redeem certificates for navigation mapping software, synthetic vision, and other
features for license codes that add new functionality to your SkyView system.

Copyright

© 2011 Dynon Avionics, Inc. All rights reserved. No part of this manual may be reproduced, copied, transmitted, disseminated or stored in any
storage medium, for any purpose without the express written permission of Dynon Avionics. Dynon Avionics hereby grants permission to
download a single copy of this manual and of any revision to this manual onto a hard drive or other electronic storage medium to be viewed for
personal use, provided that such electronic or printed copy of this manual or revision must contain the complete text of this copyright notice
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make changes in the content without obligation to notify any person or organization of such changes. Visit the Dynon Avionics website
(www.dynonavionics.com) for current updates and supplemental information concerning the use and operation of this and other Dynon
Avionics products.

Limited Warranty

Dynon Avionics warrants this product to be free from defects in materials and workmanship for three years from date of shipment. Dynon
Avionics will, at its sole option, repair or replace any components that fail in normal use. Such repairs or replacement will be made at no charge
to the customer for parts or labor performed by Dynon Avionics. The customer is, however, responsible for any transportation cost and any
costs that are incurred while removing, reinstalling, or troubleshooting the product. This warranty does not cover failures due to abuse, misuse,
accident, improper installation or unauthorized alteration or repairs.

THE WARRANTIES AND REMEDIES CONTAINED HEREIN ARE EXCLUSIVE, AND IN LIEU OF ALL OTHER WARRANTIES EXPRESSED OR IMPLIED,
INCLUDING ANY LIABILITY ARISING UNDER WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, STATUTORY OR
OTHERWISE. THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS, WHICH MAY VARY FROM STATE TO STATE AND IN COUNTRIES OTHER THAN
THE USA.

IN'NO EVENT SHALL DYNON AVIONICS BE LIABLE FOR ANY INCIDENTAL, SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES, WHETHER
RESULTING FROM THE USE, MISUSE OR INABILITY TO USE THIS PRODUCT OR FROM DEFECTS IN THE PRODUCT. SOME STATES AND COUNTRIES
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Dynon Avionics retains the exclusive right to repair or replace the instrument or firmware or offer a full refund of the purchase price at its sole
discretion. SUCH REMEDY SHALL BE YOUR SOLE AND EXCLUSIVE REMEDY FOR ANY BREACH OF WARRANTY.

These instruments are not intended for use in type certificated aircraft at this time. Dynon Avionics makes no claim as to the suitability of its
products in connection with FAR 91.205.

Dynon Avionics’ products incorporate a variety of precise, sensitive electronics. SkyView products do not contain any field/user-serviceable
parts. Units found to have been taken apart may not be eligible for repair under warranty. Additionally, once a Dynon Avionics unit is opened
up, it is not considered airworthy and must be serviced at the factory.
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Section
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B March 2010

Statuses Section
e Added the How to Configure the Top Bar Section
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1. Introduction

Thank you for purchasing the Dynon Avionics SkyView system. This chapter provides some
important cautionary information and general usage instructions for this guide.

The printed version of this guide is in grayscale. Some figures and diagrams contain important
color information. Reference the electronic version of this guide to view it in color.

Before You Fly

We strongly recommended that you read this entire guide before attempting to use SkyView in
an actual flying situation. Additionally, we encourage you to spend time on the ground
familiarizing yourself with the operation of the system. While first learning to use the system in
the air, we recommend you have a backup pilot with you in the aircraft. Finally, we encourage
you to keep this guide in the aircraft with you at all times. This document is designed to give
you quick access to information that might be needed in flight. In a flying situation, it is the
pilot’s responsibility to use the system and the guide prudently.

Warning

Dynon Avionics’ products incorporate a variety of precise, sensitive electronics. SkyView
products do not contain any field/user-serviceable parts. Units found to have been taken apart
may not be eligible for repair under warranty. Additionally, once a Dynon Avionics unit is
opened up, it is not considered airworthy and must be serviced at the factory.

Dynon Avionics Product Registration

Please take a moment to register your Dynon Avionics SkyView system at
register.dynonavionics.com. Registering your products with Dynon ensures that your contact
information is up-to-date. This helps verify product ownership and can expedite warranty
claims. You can also optionally sign up to receive other Dynon news and product
announcements. Dynon will not share your contact information with third parties or send you
announcements without your explicit consent.

About this Guide

This guide helps you configure and get acquainted with SkyView‘s many functions and
facilitates quick access to vital information. For detailed technical and installation information,
refer to the SkyView System Installation Guide.

In the electronic (.PDF) version of this guide, page and section references in the Table of
Contents and elsewhere act as hyperlinks taking you to the relevant location in the guide. The
latest electronic version (.PDF) of this guide may be downloaded from our website at
docs.dynonavionics.com.

SkyView Pilot’s User Guide - Revision G 1-1
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This guide discusses the most common operation scenarios. If you have an operational issue
that is not discussed in this guide, you can find additional operational information on Dynon’s
internet sites:

e wiki.dynonavionics.com—Dynon’s Documentation Wiki provides enhanced, extended,
frequently updated online documentation contributed by Dynon employees and
customers.

e forum.dynonavionics.com—Dynon’s Online Customer Forum is a resource for Dynon
Avionics customers to discuss installation and operational issues relating to Dynon
Avionics products. The Forum is especially useful for pilots with uncommon aircraft or
unusual installation issues. For customers that cannot call Dynon Technical Support
during our normal business hours, the Forum is a convenient way to interact with Dynon
Avionics Technical Support. The Forum allows online sharing of wiring diagrams, photos,
and other types of electronic files.

The following icon is used in this guide.

® This icon denotes information that merits special attention.
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2. System Overview

This chapter provides a general overview of the various parts of SkyView as well as a theory of
operation. The information in this chapter serves as a reference only and helps familiarize you
with the inner workings of the units. It should not be used for diagnostic or reparative work.

Dynon Avionics provides periodic firmware updates that enable new functionality.
Use the contact information mentioned earlier in this guide as resources for staying

@ current on firmware availability for SkyView equipment. Reference the SkyView
System Installation Guide for instructions on how to update firmware on SkyView
equipment.

SV-D700 and SV-D1000
This guide refers to the SV-D700 and SV-D1000 as displays.

Functions

SkyView displays can act as a Primary Flight Display (PFD) with Synthetic Vision, an Engine
Monitoring System (EMS), and a Moving Map in a variety of customizable screen layouts. All
data is sourced from other modules on its SkyView network. Subsequent chapters in this guide
address PFD, EMS, and Moving Map functions in more detail.

Power

SkyView displays require between 10 and 30 volts DC for operation. Approximate current
consumption of a SkyView system at 12 and 24 volts DC is 3.5 amps and 1.8 amps, respectively.
It is acceptable to have SkyView turned on during engine start.

they receive power directly from the aircraft and not from SkyView. Be sure to

@ The current draw figures provided do not include autopilot servo power draw as
include servo power requirements when considering your overall power budget.

Each SkyView display supports an optional external SV-BAT-320 Backup Battery. When
connected, the battery's charge level is automatically managed by the display. This ensures that
SkyView has a fully charged backup battery in case of emergency. Reference the SkyView
System Installation Guide for more details regarding current consumption while charging a
backup battery.

A battery is fully charged when it reaches 12.25 volts and should power a typical
SkyView system for at least 60 minutes. If SkyView has switched to the backup
battery due to a power loss in your aircraft, it is advised that you land as soon as
possible.
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System Overview a>»

Serial I/O

SkyView displays have five RS-232 serial ports for connection to compatible equipment. All
serial ports are wired into the SkyView Display Harness (SV-HARNESS-D37). All serial ports have
configurable baud rates and data formats for use as general purpose inputs and outputs.

UsB

SkyView displays have three USB ports. Two are built into the back of the display and one is
wired into the SkyView Display Harness for convenience. USB ports are used for firmware
updates and backups, database updates, and configuration file uploads and downloads. Each
SkyView display ships with a USB flash drive for use in these instances. Reference the SkyView
System Installation Guide for instructions on how to use the USB ports for the operations
mentioned above.

Display

The SV-D700 display is a 7-inch, 800 by 480 pixel, 1200+ nit TFT active matrix LCD screen. The
SV-D1000 display is a 10.2-inch, 1024 by 600 pixel, 1350+ nit TFT active matrix LCD screen.
SkyView displays utilize LED backlighting technology for increased lifespan, more uniform
brightness, superior dimmability, and reduced power consumption.

Displays are capable of automatic screen backlight level management. Reference the SkyView
System Installation Guide for instructions on how to enable this feature.

Joysticks and Buttons
User interaction takes place via the two joysticks and eight buttons along the bottom of the
display’s bezel.

Additional Functionality

SkyView displays have four discrete inputs and left and right audio outputs. These features are
not supported in the current release of SkyView, but will be supported in a future firmware
release.
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a>» System Overview

SV-ADAHRS-20X

This guide uses SV-ADAHRS-20X to refer to both the SV-ADAHRS-200 and the SV-
ADAHRS-201. The SV-ADAHRS-200 and SV-ADAHRS-201 are identical in

® performance and are designed to work together as a redundant ADAHRS solution.
An SV-ADAHRS-200 must be installed in your SkyView system in order to use an SV-
ADAHRS-201.

The primary flight instruments on your SkyView PFD are generated using a group of calibrated
sensors built into the SV-ADAHRS-20X ADAHRS module. All sensors are solid state—that is, there
are no moving parts. These sensors include accelerometers, which measure forces in all three
directions; rotational rate sensors, which sense rotation about all three axes; pressure
transducers for measuring air data; and magnetometers on all three axes for measuring
magnetic heading. These sensors form the core of Dynon’s Air Data Attitude and Heading
Reference System (ADAHRS).

Table 2 describes which inputs and sensors are used within the ADAHRS module to generate
the different displayed instruments.

GPS* | Pitot | Static | AOA | Magnetometers | Rate Sensors | Accelerometers

Ball v
Altitude v
Airspeed 4 4

AOA v v

TurnRate | v v v v v

Heading v v v v v v

Attitude v v v v v

Table 2-Instruments and Sensors (*GPS only used when airspeed from pitot and static is not available)

Attitude Calculation

The SkyView artificial horizon display (attitude) is generated via a complex algorithm using a
multitude of sensors as described in Table 2. In normal operation SkyView uses airspeed to
provide superior attitude accuracy.

GPS Assist

In the event of airspeed loss (due to icing or other blockage) an accurate attitude is maintained
if there is an accurate GPS ground speed source. When in this mode, a magenta GPS ASSIST
message is displayed on the PFD and the ground speed is displayed below the indicated
airspeed (IAS) indicator. If the connectivity with the GPS fails while in GPS assist mode, the
attitude continues to be displayed, using the last known GPS ground speed as a reference. This
mode is flagged on the horizon with a yellow CROSS CHECK ATTITUDE message. In the very rare
case that this sequence of events occurs, the ADAHRS’ attitude accuracy is reduced; use other
references in the aircraft to cross-check against the SkyView display.
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Compass Accuracy Effects on Synthetic Vision, Map Performance, and Autopilot

It is critical that the magnetic heading be as accurate as possible for optimal Synthetic Vision
and Moving Map performance. The ADAHRS must be installed correctly, calibrated, and
operating well in all attitudes.

SV-EMS-220

The engine gauges on your SkyView Engine Page are generated from the data acquired by the
SV-EMS-220 Engine Monitoring module and its sensors. This module supports popular four and
six-cylinder engine installations and can measure a variety of engine and environmental
parameters such as RPM, manifold pressure, oil temperature and pressure, exhaust gas
temperature (EGT), cylinder head temperature (CHT), fuel levels for multiple tanks, voltage,
current, fuel pressure, fuel flow, carburetor air temperature, coolant pressure and
temperature, flap and trim potentiometers, external contacts, and general purpose
temperature sensors. Certain configurations of the SV-EMS-220 module also support 7-cylinder
engines.

SV-GPS-250

The SV-GPS-250 GPS Receiver module is an optional externally mounted 5 Hz WAAS enabled
GPS receiver designed specifically for use with SkyView. It supplies GPS data in NMEA format
and automatically sets the time on SkyView.

The SV-GPS-250’s WAAS capability does not allow it to be used as a primary
navigation source in an IFR environment where a TSO'd WAAS GPS may be
required. It does mean that it utilizes the WAAS GPS satellite to improve its
positional accuracy compared to a non-WAAS enabled GPS.

SV-BAT-320

The SV-BAT-320 Backup Battery is an optional backup battery for use with SkyView. It can
power a typical SkyView system for at least 60 minutes in the event of failure of the aircraft
electrical system.

Autopilot Servos

SV32, SV42, and SV52 servos enable SkyView to operate as an autopilot.
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3. SV-D700 and SV-D1000 Operation

After reading this chapter, you should be familiar with basic SkyView display operation. For
details regarding specific procedures (e.g., adjusting the barometer), refer to the PFD, EMS, and
Moving Map operation chapters.

The SkyView SV-D700 and SV-D1000 displays are identical in functionality and
presentation. The only difference is in the size and resolution of the screen.

Screen Synchronization

If you have multiple SkyView displays in your aircraft, the system will synchronize important
information between them. Actions such as setting baro, bugs, engaging the autopilot, or
acknowledging warnings only need to be done on one display.

Some settings such as screen layout and map range zoom are not synchronized on purpose.
Firmware sensor configuration file (.sfg) updates must also be done to each screen individually.
Navigation and obstacle databases may or may not synchronize, depending on whether the
displays are connected together via Ethernet. Reference the SkyView System Installation Guide
for more information on this topic.

Display Bezel Layout

Figure 1 illustrates the front of an SV-D1000 display and its important parts.
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Figure 1-SkyView Display Front Bezel Layout

Note the Top Bar, screen, joystick and button labels, light sensor, two joysticks and eight
buttons.

The Top Bar is user configurable and displays important textual information. The Top Bar in the
current release of SkyView only shows time and autopilot status. Future firmware updates will
enable expanded functionality. Reference the How to Configure the Top Bar Section of this
guide for details on how to configure the Top Bar.

The screen shows PFD, Engine, and Moving Map data, configuration information, and system
alerts. Its layout is user configurable. Reference the Screen Layout Configuration Section for
instructions on how to configure the layout of your screen.

Joystick and button labels are also on the screen. Joystick and button functionality is contextual
based on what is onscreen and these labels show the user the current function. For example, the
(RNG) label above joystick #2 in Figure 1 shows that turning that joystick will either increase or
decrease the range the user can see on the Moving Map.
The set of button labels displayed immediately after the display turns on is referred
to as the Main Menu.
Each SkyView display has an integrated light sensor in the front bezel. This light sensor can be
used for automatic backlight level management. Reference the SkyView System Installation

Guide for instructions on how to configure the display for automatic backlight level
management.
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a>» SV-D700 and SV-D1000 Operation

Joystick and Button Operation
Joysticks and buttons are used for various functions including powering the unit on and off,
entering and navigating menus, and adjusting values.

Operation Basics

Joysticks can be turned and moved. Specific joystick behavior is addressed in subsequent
sections of this guide when necessary.

{]
N N
0) -O-
NS— NS—/

{

Figure 2—-Joystick Turn (left) and Movement (right) Directions

A button has a function if there is a label above it. If there is no label, there is no function. The
figure below shows an example button label.

00:26:44 Lo

NETWORK CONFIGURATION

THE FOLLOWING DEVICES WERE SUCCESFULLY DETECTED AND CONFIGURED:

S¥-D700/SV-D1000 - SERIAL: 000000 - SW VERSION: 0.3.A13.147 - STATUS: READY
SU-ADAHRS-200 - SERTAL: 000000 - SW VERSION: 0.3.A13.147 - STATUS: READY

THIS LIST SHOULD CONTAIN ALL SCREENS, MODULES, SERVOS, AND OTHER DYNON AVIONICS PRODUCTS INSTALLED IN THE AIRCRAFT.
IF ANY ARE MISSING, RE-CHECK ALL POMER AND DSAB WIRING CONMECTIONS AND RUN THE CONFIGURATION PROCESS AGAIN.

\ PRESS TO EXIT

FINISH |CURSR

Figure 3—Example Button Label

When you press a button, its label is highlighted. When you release the button, its action is
invoked.

Button labels are called out in all capital letters such as BACK, EXIT, FINISH, and
CLEAR. This guide directs users to press a button by using its label. For example,
when this guide asks you to press FINISH, it is asking you to press the button with
the FINISH label above it.
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Joystick and Button Operation Example

Some parameters may need to be adjusted using a joystick. When setting values with the
joystick, each character (symbol, letter or digit) must be selected and adjusted successively.

AN AR AT AT AT TN
COJ QY QJ OJ (0 (O

Figure 4—Adjusting Successive Characters with a Joystick

“w u

In this example, the first time you turn the joystick, you toggle between the “-“ and “+”
symbols. To change the succeeding characters, you must move the cursor joystick to the right.
In this example, you first adjust the “-“ or “+” character, move the joystick right, then adjust the
one hundreds digit, and so forth. Once you have adjusted the value appropriately, press
ACCEPT or move the joystick to the right again.

At times, the next item in the menu path in this guide may be a joystick selection OR a button
push—the correct choice will be apparent.

Menu Navigation

@ All menu navigation in this guide starts at the In Flight Setup Menu.

After the display turns on, you will see a screen similar to the one in Figure 1. This guide refers
to the label bar at the bottom of the screen as the Main Menu.

Throughout this guide, the “>” character is used to indicate a sequence of menu selections or
other actions you would take as you navigate the menu system. Menu selections which are
followed by “...” indicate full-screen wizard interfaces which guide you through the appropriate
steps. These wizard interfaces are not described in detail in this guide, as the on-screen

instructions provide adequate information.

SkyView menus follow this structure: SETUP MENU > MENU > ... > MENU > PAGE or WIZARD.
The setup menus (In Flight Setup or Setup) are the root of most menu navigation. Each nested
menu is more specific than the previous one and there is no set limit for the number of nested
menus before reaching a page. A page or wizard is at the end of the chain and it is where the
user can perform a specific action such as create a system software backup, configure a
SkyView network, or set up the layout of the onscreen engine gauges. Wizards employ easy-to-
follow onscreen instructions.

For example, SETUP MENU > SYSTEM SETUP > MEASUREMENT UNITS > BAROMETER indicates
entering the SETUP MENU, then selecting SYSTEM SETUP, then selecting MEASUREMENT
UNITS, and then entering the BAROMETER Menu to select INHG, MBAR, or MMHG.

Table 3 is a summary of menu navigation.
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Desired Menu Action

User Action

Enter the Setup Menu

Simultaneously press and hold buttons 7 and 8
(if airspeed is greater than zero, you will enter the
In Flight Setup Menu)

Scroll through different menus

Turn either joystick
OR
Move either joystick up or down

Enter menu Move either joystick toward the right
Move either joystick toward the left (saves settings)
OR
Return to previous menu Press BACK (saves settings)
OR
Press CANCEL (does not save settings)
Save adjusted value Press ACCEPT
Reset adjustable value Press DEFAULT
Save settings and return to Main Menu Press EXIT

Table 3—-Menu Navigation Summary
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Basic Display Operation Procedures

This subsection covers basic operation procedures for displays. Detailed instructions for various
menus and individual menu items are described in the SkyView System Installation Guide.

How to Turn the System On or Off

Table 4 summarizes the procedures for toggling SkyView system power states.

SkyView System

Displays Toggle SkyView System Power

Toggle primary power state
One display OR
Toggle display power by pressing and holding button 1
Toggle primary power state
OR
Toggle all displays off or on by pressing and holding
button 1 on each display.

Multiple displays

Table 4-How to Toggle SkyView System Power State

Loss of External Power with Backup Battery Connected

If external power is lost to a display that is connected to a backup battery, it will either stay on
for an additional 30 seconds or stay on indefinitely depending on whether or not the aircraft is
in flight. This feature minimizes backup battery discharge when on the ground and
master/external power is shut off normally. It also reduces pilot workload during an actual in-
flight power loss.

If the aircraft is not in flight, SkyView displays the message “POWERING DOWN IN xx SECONDS”
while counting down from 30 seconds. During this countdown, the menu displays the buttons
STAY ON and PWR OFF at the bottom of the screen. Press PWR OFF to turn off the SkyView
display immediately. Press STAY ON to keep the SkyView display on via the connected backup
battery. If STAY ON is pressed, the display will continue to use the backup battery to power
itself until the battery’s charge is depleted or the display is turned off manually pressing and
holding button 1. Finally, if neither button is pressed before the countdown expires, the display
will automatically turn off after 30 seconds to conserve the backup battery charge.

If the aircraft is in flight, SkyView displays the message “AIRCRAFT POWER LOST” with no
additional count down. This ensures that active pilot action is required to turn off a display
when power is lost in-flight and backup battery power is available. The STAY ON and PWR OFF
buttons are still offered, but the display will stay on indefinitely unless PWR OFF is pressed.

How to Reboot the Display

Press and hold buttons 1, 2 and 5 simultaneously to instantly reboot the system. This may be
helpful if you need to cycle power after changing certain settings and for general
troubleshooting.
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How to Manually Adjust the Backlight Brightness or Dim Level

Press SCREEN on the Main Menu and then press DIM (this is the Dim Menu). To decrease or
increase the backlight brightness press DEC- or INC+, respectively. To set the backlight
brightness to 100%, press FULL. Press BACK twice to exit the Dim Menu and return to the Main
Menu.

If the display is set to automatic or external backlight brightness control, this operation will
toggle the backlight brightness control to manual mode. You can determine if there was a
change in control mode by the label over button 7 in the Dim Menu. If the display was set to
manual mode in the Setup Menu, there will be no label. If the display was set to automatic or
external, the label will toggle between MANUAL and AUTO or MANUAL and EXTERNAL,
respectively.

Reference the SkyView System Installation Guide for instructions on specifying the display’s
backlight brightness control method.
How to Enter the Joystick Function Menu

Move a joystick up, down, left, or right to enter its Joystick Function Menu. These menus are
used to specify which bug that joystick adjusts if turned. For example, joystick 1 could be set to
adjust the heading bug and joystick 2 could be set to adjust the altitude bug.

Figure 5 illustrates the joystick menu.

Figure 5-Joystick Menu

To set the function of a joystick:

1. Move a joystick up, down, left, or right to enter a Joystick Function Menu.
2. Choose the joystick function by moving the joystick up or down.
3. Confirm the highlighted function by moving the joystick left or right.

If the Map Page is onscreen, the joystick closest to the Moving Map is labeled (RNG) and is used
to adjust the map’s range and cannot be assigned a different function.

How to Enter the In Flight Setup Menu

When airspeed is greater than zero or groundspeed is greater than 15 knots, simultaneously
pressing and holding buttons 7 and 8 when on the Main Menu will open the In Flight Setup
Menu. This menu gives users access to SkyView system tools which may be useful during flight
such as the Flight Angle Pitch Adjust Page and the Angle of Attack Calibration Wizard.
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You may also access the Setup Menu from the In Flight Setup Menu by using the ENTER FULL
SCREEN SETUP MENU... option.

How to Check Installed Database Status

Enter the Installed Databases Page (IN FLIGHT SETUP MENU > FULL PAGE SETUP MENU > LOCAL
SCREEN SETUP > INSTALLED DATABASES) to see which databases are installed and their
respective versions.

How to Adjust Time Zone Offset

Enter the Time Zone Offset Page (IN FLIGHT SETUP MENU > FULL PAGE SETUP MENU > SYSTEM
SETUP > TIME > TIME ZONE OFFSET) and adjust the time zone accordingly.

How to Configure the Top Bar

The Top Bar is the strip across the top of the screen. It displays textual information such as the
clock and autopilot status. Future software updates will use this space for information such as
radio status.

Enter the Top Bar Setup Page to configure the Top Bar (IN FLIGHT SETUP MENU > FULL PAGE
SETUP MENU or > LOCAL SCREEN SETUP > TOP BAR SETUP).

Screen Layout Configuration

SkyView can display many combinations of PFD, Engine, and Moving Map data in full-screen
and partial-screen configurations as well as distribute this data across multiple displays. Each
display in the system can also have its own layout. This section tells you how to configure the
display(s) in your SkyView system.

EMS-220 module is not present on the network, the display will not show any

@ SkyView displays only display data from connected modules. For example, if an SV-
engine data.

The following table lists the amount of screen space you can allot for a given page. Note that
pages may also be turned off by the user.

Page | 100% | 80% | 50% | 40% | 20% | OFF

PFD v v v v v
Engine v v v v

Map | v v | v | v v

Table 5-Onscreen Data Allotments

The following diagram illustrates example screen layout configurations.
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Figure 6-Example Screen Layout Configurations

Manufacturers that install SkyView into their aircraft can choose to standardize the

screen layouts that are available. When a SkyView system is set up this way, the
SCREEN button will instead be the DIM button, as all of the other layout options are

pre-set by the manufacturer and can not be adjusted.

To configure the SkyView screen:

1. Press SCREEN on the Main Menu.

2. Press PFD, ENGINE, or MAP to toggle the display state of a page.

3. Press LAYOUT to toggle between different layouts of your chosen pages.
4. Press BACK to save the configuration and return to the Main Menu.

Also use the steps above to toggle the display state (i.e., on or off) of a page.
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4. PFD Operation

One of the main functions of SkyView is its Primary Flight Display (PFD) with Synthetic Vision.
This chapter highlights the layout of the PFD page, its symbology, and contains instructions for
adjusting bugs.

SkyView’s PFD requires data from an SV-ADAHRS-20X module. Synthetic vision

@ further requires valid GPS data.

The heading/track, altitude, and vertical speed bugs are used to control the
SkyView Autopilot.

ADAHRS Source

SkyView systems support multiple SV-ADAHRS-20X modules for redundancy and manage failure
scenarios by automatically switching to backup modules when needed.

If you need to check the status of or reconfigure your ADAHRS source:

1. Enter the ADAHRS Source Selection Page (IN FLIGHT SETUP MENU > ADAHRS SOURCE
SELECTION...).

2. Choose or check the status of an ADAHRS source. The ADAHRS noted as ACTIVE is the
primary source. All other functioning ADAHRS in the system will be noted as ONLINE.

3. Press BACK to exit the ADAHRS Source Selection Page or press EXIT to return to the
Main Menu. Either of these actions will save the ADAHRS source settings.

GPS Signal Source

SkyView’s PFD contains display elements — such as Synthetic Vision, ground speed, and the HSI -
that depend on GPS information to work.

Reference the GPS Source Section in SV-MAP-270 Navigation Mapping Software Operation
chapter of this guide for information about how SkyView utilizes and prioritizes the available
GPS sources that are used for this purpose.
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PFD Page Layout

The PFD Page as shown in Figure 7 displays important flight information and synthetic vision.

SIip/SI-(i'd

Y
S
JAttitudel
Indicator

Compass Rose/
Directional Gyro

(ASPD)

BACK LAYOUT

Figure 7-SkyView PFD

The primary information shown on the PFD includes:

Synthetic Vision

Airspeed Indicator with Airspeed Bug and Airspeed Trend Rate

Attitude Indicator with Pitch Warning Indicators (Pitch Warning Indicators not shown in
Figure 7)

Flight Path Marker

Altimeter with Altitude Bug, Altitude Trend Rate, Barometer Setting, and Density
Altitude

Vertical Speed Indicator with Vertical Speed Bug

Compass Rose/Directional Gyro with Heading Bug

Slip/Skid Ball

Angle of Attack Indicator (not shown in Figure 7)

OAT

The PFD in Figure 7 is a basic depiction and does not include any HSI or autopilot information.

4-2
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PFD Menu

The PFD Menu is accessible from the Main Menu by pressing PFD (MAIN MENU > PFD). Users
can reset the baro, toggle synthetic vision on or off, and configure the bearing and NAV
sources.

Back

Press BACK to return to the Main Menu.

G Meter

Press G METER to toggle the G meter on and off. When the G meter is displayed, it replaces the
HSI/Compass Rose, though numerical magnetic heading above the HSI area remains. The G
meter shows an analog “needle” that indicates the instantaneous G loading of the aircraft.
Depending on how the G meter is configured, the analog range may have yellow and/or red
caution ranges configured to visually indicate aircraft G limits are being approached.
Instantaneous G information is also shown digitally in the center of the gauge.

03:22:39 urc
|®

AT = -
(HDG) — BACK  FGTMETER" SYNVIS ] BUGS MSG (HDG)

Figure 8 - G meter on PFD

The smaller digital numbers above and below the larger instantaneous G number are the
maximum and minimum Gs that the aircraft has experienced since the G meter was last reset.
Press PFD > RESET G to manually reset the G meter. The G meter may also be set up to
automatically reset the min/max G readings every time SkyView starts up.

The G meter can also be configured to “pop up” automatically under certain conditions. When
configured this way, the G meter will appear automatically when the aircraft’s instantaneous G
loads exceed thresholds that have been selected. Once the G meter has appeared, it will remain
on the display until the instantaneous aircraft G loading falls back below those thresholds.

See the SkyView Installation Guide for further information about G meter configuration.

SkyView Pilot’s User Guide - Revision G 4-3



PFD Operation a>»

Synthetic Vision (SYNVIS)

Synthetic Vision depictions of terrain, runways, obstacles, and other information
are meant as informational aids only. These depictions should not be used as the

@ primary means for obtaining situational awareness of these features in flight.

Terrain data is obtained from third party sources. Dynon cannot independently
verify the accuracy of terrain data at all geographical points.

When valid GPS data is available and Synthetic Vision is licensed on a SkyView display, the PFD
features integrated synthetic vision. Synthetic Vision displays the terrain directly ahead of the
aircraft. Terrain is graphically represented in sectional chart color variations which represent
topographical elevations and water features. Terrain is textured with a subtle checkerboard
pattern to aid in identifying aircraft movement.

You may toggle the synthetic vision system off or on. Press PFD on the Main Menu and then
press SYNVIS.

Figure 9 contains an example SkyView synthetic vision view.

200F1 -4000

“uu

s n
29.56
oA 3014

(BARO) PFD ENGINE SCREEN MSG

Figure 9-SkyView Synthetic Vision View

Runways on Synthetic Vision

Runways are depicted at airports for which runway information is available in the US only. See
the Moving Map Operation section for more information about aviation data availability. Note
that in many cases, the information in the synthetic vision depiction may not match the actual
physical markings seen in real life. In fact, in many cases, the synthetic vision depiction has
more information! The following information is shown on Synthetic Vision runways:

e Runway edge lines
e Runway centerline
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e Runway numbers

e Runway thresholds / displaced thresholds

e Aiming point markings: two white strips drawn 1000’ after the threshold on runways
4000’ and longer

e Runway width threshold markings: drawn immediately after the runway threshold,

these groups of parallel lines visually indicate the width of the runway in the following

manner according to runway width:
0 0’-59’' wide: no lines

60’-74’ wide: 4 lines

75’-99" wide: 6 lines

100°-149’ wide: 8 lines

150°-199’: 10 lines

200°+: 12 lines

O 0O O0OO0Oo
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Obstacles on Synthetic Vision

Obstacles are only depicted when the Navigation Mapping Software is licensed or in its 30 flight
hour free introductory trial mode. See the SV-MAP-270 Navigation Mapping Software
Operation section for more information about map licensing and obtaining obstacle data.

Obstacles are only shown on synthetic vision if their highest point is within 1000 feet below
your aircraft’s GPS altitude. If the highest point of an obstacle is within 100 feet below your
current GPS altitude to anywhere above you, it will be red. If the highest point of the obstacle is
between 100 and 1000 feet below your current GPS altitude, the obstacle will be yellow. This is
the same color scheme used on the map page as described in the Topography with Terrain
Proximity Alerts Section.

Obstacles are shown at their actual height above the ground. In other words, if the flight path
marker is above the top of an obstacle in the synthetic vision version, your aircraft should clear
it in real life as well.

The tower symbology used to denote different types of obstacles is the same as used in the
moving map depiction. See the Moving Map Symbology section of this guide for more
information.

Traffic on Synthetic Vision

When a device that can receive traffic information is installed and configured, traffic can be
displayed within the Synthetic Vision display to improve situational awareness.

6300 Fr 4000
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Figure 10 - Traffic Display on Synthetic Vision

Traffic information is informational only, and does not relieve the pilot-in-command
of their responsibility to see and avoid traffic.
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and accuracy of the location of traffic targets may vary from device to device, and
this may impact how accurately the position is represented on the SkyView display.
TIS traffic updates, such as those received by the SV-XPNDR-26X, may be anywhere
from 2-12 seconds old due to radar latency and other technical factors. Be sure to
understand the traffic-detection capabilities of your traffic device thoroughly so
you understand how to best interpret the position of the traffic displayed on
SkyView.

@ Traffic is displayed as reported by the device sending it to SkyView. The precision

Traffic targets are displayed using the same symbols that are used on the Map page display of
traffic. See the traffic section in the SV-MAP-270 Navigation Mapping Software Operation
section for complete descriptions of the types of targets that may be shown. Unlike the Map
page display, however, relative altitude is not provided numerically on Synthetic Vision. Instead,
relative altitude is depicted by having the traffic symbols appear either above or below the zero
pitch line, just like they would be if you were looking at traffic out the window. For example, in
Figure 10 above, all of the traffic targets being displayed are above our current altitude.
Similarly, traffic targets that are shown to the left or right of the center of the attitude indicator
are not directly ahead of you.

Advisories (TA), all targets, or no targets. See the SkyView Installation Guide for

@ Traffic displayed on the PFD page can be configured to include just Traffic
information on how to configure how traffic is displayed.

Note that traffic is not visually scaled for distance. In other words, targets always appear the
same size on the Synthetic Vision depiction, no matter how far away they are. However, yellow
Traffic Advisory Targets (threats) are displayed larger than the diamond shaped Proximity
Advisory Targets and Non-Threat Targets to accentuate their increased importance.

< @

Figure 12 - Proximity Advisory on Figure 13 - Non Threat on Synthetic
Figure 11 - Traffic Advisory on Synthetic Vision Vision
Synthetic Vision

Additionally, yellow Traffic Advisory targets contain a number within them that represents how
far away they are (in miles, nautical miles, or kilometers, depending your system setup) from
your aircraft. The yellow Traffic Advisory target in Figure 10, for example, is 3 miles away, to the
left, above, and descending.

TRAFFIC

Figure 14 - Traffic Alert
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When a Traffic Advisory target is present, a yellow Traffic Alert message appears on the PFD
Page near the top of the IAS tape. Note that Traffic Advisory targets behind your aircraft will
generate alerts. They can be seen on the Map Page, but will be not be visible on the Synthetic
Vision display as Synthetic Vision only shows the view in front of the aircraft.

Bearing Source 1 (BRG 1)
Press this button to cycle through the available installed bearing sources for the first bearing
needle.

NAYV Source (NAVSRC)

SkyView’s Navigation Mapping Software course information can be displayed on
@ the SkyView HSI display when it is navigating to an active waypoint. It is always the
GPS@ source.

Press this button to cycle the HSI through the different navigation data sources that are
connected to the SkyView system (e.g., GPS 0-4 and NAV 1-4). Reference the SkyView System
Installation Guide for more information regarding external serial device installation and
configuration.

Bearing Source 2 (BRG 2)
Press this button to cycle through the available installed bearing sources for the second bearing
needle.

Bugs
Enter the Bugs Menu to configure which bugs are on or off. Reference the PFD Symbology Bugs
Section for more information.

MSG

The Message Box is present in the PFD Menu and contains important SkyView system alerts.

PFD Symbology

Bugs

The SkyView PFD makes use of airspeed, altitude, vertical speed, and heading (or track) bugs.
Note that the altitude, vertical speed, and heading (or track) bugs are used for autopilot control
if autopilot servos are installed. Instructions for setting bugs are detailed in subsequent sections
of this guide.

The airspeed, altitude, and vertical speed bugs are located above their respective tapes and the
heading (or track) bug is located to the lower left of the compass rose/directional gyro.
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You can toggle the display state of bugs using the following procedure. Note that bugs that are
used as control mechanisms for autopilot axes (i.e., HDG, ALT, and VS) cannot be toggled off if
their respective autopilot servo is installed.

1. Press PFD while on the Main Menu.

2. Press BUGS.

3. Press HDG, ALT, IAS, or VS to toggle the display state of each respective bug. If a bug
label is highlighted, it will show up on the PFD and in the joystick menu.

4. Press BACK to return to the PFD Menu.

A bug is only adjustable if it is on and it is an option in the Joystick Menu. Bugs that are turned
off are displayed as “- - - “ with their respective units (e.qg., “- - - FT” for an altitude bug).

When all bugs are turned on, all bugs are available in the Joystick Menu as illustrated in Figure
15.

3 c-‘\ o
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EXIT = BACK ™WHDGT MR

Figure 15—All Bugs On

For example, if the vertical speed bug (VS) is off, it is not an option in the Joystick Menu as
illustrated in Figure 16. The same is true for other bugs.
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Figure 16—Vertical Speed Bug Off

If all bugs are off, none of them show up in the Joystick Menu as illustrated in Figure 17. Also
note how the heading bug is displayed (i.e., “- - - HDG” above the BACK label).

0

BARO) L, 100N

DIM | ---Hoc .
EXIT BACK HDG

Figure 17-All Bugs Off

As mentioned earlier, if autopilot servos are installed, the bugs used to control them are not
configurable in this menu (i.e., they are always on) and have grayed-out text to denote this as
illustrated in Figure 18.

Figure 18—Autopilot Control Bugs Grayed Out
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Digital
Airspeed Indicator Alrspeed Bug

The airspeed indicator is displayed on the left side of
the PFD and incorporates an airspeed tape with a
digital readout, true airspeed (TAS), airspeed trend
indicator, and airspeed bug. Figure 19 is an example
SkyView airspeed indicator.

Units can be set to miles per hour, nautical miles per
hour (knots), or kilometers per hour. Reference the
SkyView System Installation Guide for instructions on
how to change the displayed units.

The airspeed tape displays indicated airspeed
including gray, white, green, yellow, and red ranges
to provide a graphical representation of aircraft
speed in relation to the aircraft's limits. These ranges
are controlled by setting the airspeed limitations for

the aircraft. Refer to the SkyView System Installation @ﬂ@ﬁﬂ&mﬂ ad
Guide for instructions on how to configure the True A rspe
airspeed limitation color thresholds.

The indicated airspeed (IAS) digits scroll up and down, Figure 19-Example Airspeed Indicator

simulating an analog airspeed indicator. The rate of
change of the digits provides a sense of the increase or decrease in speed.

The airspeed trend indicator (ATI) is displayed as a magenta bar on the airspeed tape. It grows
proportionally in the direction of the rate of change (acceleration or deceleration). The ATl is
scaled to indicate a 6-second airspeed trend which means that if the acceleration is kept
constant, the airspeed will end up at the number indicated at the end of the trend line after 6
seconds have passed.

True airspeed (TAS) is digitally displayed at the bottom of the airspeed tape.

Airspeed Bug

The airspeed bug is displayed in cyan on the airspeed tape and its associated digital readout is
displayed at the top of the airspeed indicator.

To set the airspeed bug:

1. Enter the Joystick Function Menu.
2. Move the joystick up or down to highlight (ASPD).
3. Move the joystick left or right to close the menu (this is optional).

(ASPD) will now display over that joystick and turning the joystick will adjust the airspeed bug.
You may also synchronize the bug to current airspeed by pressing and holding the joystick to the
left or right for 2 seconds.
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Attitude Indicator

Attitude indicator symbology is displayed on PFD and incorporates a roll scale with roll pointers
and a zero pointer reference, pitch scale with horizon lines, and water line symbology. Figure 20
is an example SkyView attitude indicator.

- fmmtaa LCL
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Pointer
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Extended Zero Water Line

Pitch Line with Symbology
Heading Markers

\ Screen Width g
Pitch Indicator Line

(every 10 degrees)

Figure 20—-Example Attitude Indicator

The roll scale contains tick marks at 10, 20, 30, and 60 degrees and larger white triangles at 0
and 45 degrees. The roll pointer (small yellow triangle on the bottom side of the roll scale)
points to your current bank angle. The roll scale will rotate 360 degrees. When the aircraft is
wings level, the roll pointer aligns with the roll scale zero point. The water line symbology also
indicates wings level flight.

The pitch scale has tick marks in 2.5 degree increments and every 10 degree tick mark provides
a horizon line across the width of the screen. If the displayed pitch on the screen requires
adjustment to match the view outside, use the Flight Angle Pitch Adjust Page in the In Flight
Setup Menu (IN FLIGHT SETUP MENU > FLIGHT ANGLE PITCH ADJUST...). The pitch may be
adjusted to a maximum of +20 degrees.

The extended zero pitch line features heading markers every 30 degrees to help maintain
directional awareness when attention is being paid to the attitude indicator.
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Flight Path Marker

The flight path marker as shown in Figure 21 is an icon that is superimposed on
the PFD. It depicts the actual trajectory that the aircraft is flying through space. In
contrast, the attitude indicator displays the direction that the aircraft is pointed.

The flight path marker is extremely helpful in correlating and distinguishing
between aircraft attitude and flight path, giving the pilot a better understanding

Figure 21—

. . . . . . Example Flight
of what the aircraft is doing. Given this, the marker can also be a valuable aide Path Marker

for avoiding terrain when used with Synthetic Vision.

Several examples of Flight Path Marker behavior:

e [f the aircraft’s nose is pitched up, but the marker stays on the horizon, this indicates
that the aircraft is not climbing or descending. You will see this behavior during slow
flight.

e Many aircraft do not cruise at an exactly level attitude. In these cases, it is normal to
have a small amount of upward pitch indicated, even when you are flying straight and
level.

e If the marker is to the left or right of the attitude indicator’s aircraft symbol, this
indicates that the path over the ground is different than the direction the aircraft is
pointing. This depicts the effects of wind or a slip attitude.

e [f the aircraft is climbing out of a canyon and the marker is above the terrain ahead, this
indicates that the aircraft, at its current trajectory, will clear that terrain.

e [f the aircraft is climbing out of a canyon and the marker is overlaid on the terrain
ahead, this indicates that the aircraft, at its current trajectory, will impact the terrain.

e [If the marker is pointed at a runway threshold during and approach, that is where you
will be when you land if you keep the same approach path to the runway.
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Altimeter

The altimeter is displayed on the right side of the PFD.
It incorporates an altitude tape and digital readout,
density altitude (DA), barometer setting, and altitude
bug. Figure 22 is an example SkyView altimeter.

The altitude tape displays 200 units above and below
the current altitude digital readout. Each tick
represents 25 units, with every 50 unit tick drawn
slightly longer to differentiate them. Units can be set to
feet or meters. Reference the SkyView System
Installation Guide instructions on how to change the
displayed units.

The digital readout scrolls up and down in the manner
of an analog altimeter. The rate of change of the digits
provides a sense of the increase or decrease in altitude.

A 6 second altitude trend indicator based on current

Digjfital
Aﬂ@ﬁm@@ﬁ’ Bug

Altituda

7000 e

® second
Altitude
Trend
Indicater

[Baromes

i
Density
AlEituaa

Figure 22—Example Altimeter

vertical speed is represented as a magenta bar on the altimeter. The behavior of the altitude
trend indicator is similar to the behavior of the airspeed trend indicator.

DA will display “----“ if an OAT probe is not connected to the SkyView ADAHRS module.

Barometer Setting
To change the barometer setting:

1. Enter the Joystick Function Menu.

2. Move the joystick up or down to highlight (BARO).

3. Move the joystick left or right to close the menu (this is optional).

(BARO) will now display over that joystick and turning the joystick will adjust the barometer
setting. You may reset baro (i.e., 29.92 in Hg, 1013 mbar, or 760 mm Hg) by pressing and

holding the joystick to the left or right for 2 seconds.

Altitude Bug

The altitude bug is displayed in cyan on the altitude tape and its associated digital readout is
displayed at the top of the altimeter. The altitude bug is used as a target for the pitch axis of the

SkyView Autopilot when a pitch axis servo is installed.

The reaction of the autopilot to an altitude bug change depends on the state of the pitch axis,
its armed mode of operation, and the current state of the aircraft. Reference the Autopilot

Operation Section for more information.
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To set the altitude bug:

1. Enter the Joystick Function Menu.
2. Move the joystick up or down to highlight (ALT).
3. Move the joystick left or right to close the menu (this is optional).

(ALT) will now display over that joystick and turning the joystick will adjust the altitude bug.

You can synchronize the altitude bug with the current altitude by pressing and holding the ALT
joystick to the left or right for 2 seconds.

If the autopilot is engaged and the altitude bug is changed to more than 100 feet away from the
current altitude, the autopilot enters vertical speed mode and the text in the Top Bar changes
to VS—2ALT to indicate this new mode.

Reference the Autopilot Operation Chapter for more information regarding autopilot
functionality, symbology, and operation information.

Vertical Speed Indicator

The vertical speed Digital Vertical

indicator (VSI) is Speed Bug
displayed to the

immediate right of the

altimeter and

incorporates a vertical

speed tape, vertical

speed pointer (with Vartical
digital readout), and S[@@@@]

bug. Figure 23 is an
example SkyView VSI. M@

Digftal
X —Vertical
2 Speed

Digital 1
Vertical |5
Gl —Specd | <4

The VSI tape can display
+1000 units, £2000
units, or 4000 units.

Units can be set to feet 1
or meters. Reference
the SkyView System )

Installation Guide for

instructions on how to

change the displayed units and the
indicator scale.

Figure 23—Example Vertical Speed Indicator.
Partial Screen PFD Version on Right.

The vertical speed pointer scrolls up and down the VSI tape, simultaneously displaying the
instantaneous vertical speed in both analog and digital formats. If there is very little or no
vertical speed, the pointer appears blank. When the PFD is configured as a 40% page, the digital
vertical speed readout appears above or below the VSI tape as shown in Figure 23, but the
analog sliding behavior of the pointer is the same as described above.
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Vertical Speed Bug

The vertical speed bug is displayed in cyan on the right side of the VSI tape and its associated
digital readout is displayed at the top of the VSI. This bug is used as an initial target for the pitch
axis of the SkyView Autopilot when the pitch axis servo is installed and engaged in the vertical
speed bug (VS:BUG) mode of operation.

To set the VSPD bug:

1. Enter the Joystick Function Menu.
2. Move the joystick up or down to highlight (VSPD).
3. Move the joystick left or right to close the menu (this is optional).

(VSPD) will now display over that joystick and turning the knob will adjust the VSPD bug. You
may also synchronize the bug to the current vertical speed by pressing and holding the joystick
to the left or right for 2 seconds.

Notes on vertical speed bug autopilot control settings:

e [f the current altitude is below the altitude bug, the vertical speed bug may only be
adjusted to a new value that is greater than or equal to the current setting.

e [f the current altitude is above the altitude bug, the vertical speed bug may only be
adjusted to a new value that is less than or equal to the current setting.

Reference the Autopilot Operation Chapter for more information regarding autopilot
functionality, symbology, and operation information.
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Compass Rose/Directional Gyro @ﬁ@ﬁﬁ@”
The compass rose/directional gyro is W@@@]ﬁ[ﬁ]@ @T@ﬂﬂ[ﬁ]@]

displayed on the lower center of the
PFD and incorporates a magnetic
heading compass rose, magnetic
heading digital display, turn rate Sy ‘ !

indicator, ground track GPS pointer, E[ﬁ]@]ﬂ@@ﬁ : \ > V D[mﬁ@[f‘
heading bug, and heading bug digital Ma g netlc
display. Figure 24 is an example
SkyView compass rose/directional

gyro.

The compass rose displays in Y, Ryt DA

heading-up orientation. The cardinal o4 020 o gLl

points are displayed as letters, and @I]@I]{E@[l ’

30 degree increments are displayed Dﬂ@@@ﬂﬁm@ Tﬁ@”@ M@nﬂk

numerically without the trailing zero

(e.g., 330 degrees is displayed as 33). uﬂ@
The numeric display at the top of the
compass rose indicates magnetic
heading.

Figure 24—Example Compass Rose/Directional Gyro

The turn rate indicator is displayed as a curved magenta bar along the top, outside curve of the
compass rose. The bar grows in the direction that the aircraft is currently turning and is
anchored at the arrow of the numeric display. The minor tick marks to the immediate right and
left of the numeric display arrow represents a half-standard-rate-turn. The major tick marks to
the left and right of the minor tick marks represent a standard rate turn of 3 degrees per
second.

The ground track GPS pointer is displayed as a magenta triangle on the inner edge of the
compass rose.
Heading/Track Bug

If your SkyView system includes an autopilot, the heading (HDG) bug is replaced by a track (TRK)
bug when the autopilot is flying in GPS ground track (TRK) mode. The bug is displayed in cyan
on the inner edge of the compass rose. The digital display of the bug is displayed to the lower
left of the compass rose.

To set the heading/track bug:

1. Enter the Joystick Function Menu.
2. Move the joystick up or down to highlight (HDG) or (TRK).
3. Move the joystick left or right to close the menu (this is optional).

(HDG) or (TRK) will now display over that joystick and turning the joystick will adjust the bug.
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You can synchronize the heading/track bug to the current heading or track by pressing and
holding the joystick to the left or right for 2 seconds.

Reference the Autopilot Operation Chapter for more information regarding autopilot
functionality, symbology, and operation information.

HSI

When a valid NAV or GPS source is connected to your SkyView system, its data can be displayed
on and around the DG in a standard HSI presentation. Refer to the SkyView System Installation
Guide for details on how to connect and configure these data sources. The following sections
describe the HSI display elements.

HSI Source

There are two primary types of sources, GPS and radio. Anytime a GPS is being used as an HSI
source, all of the HSI data is colored magenta. When a radio is being used as the source, its data
is in green. To the left of the DG, a textual info item describes the data source of the HSI. It can
be any of GPS, NAV (VOR), BC (back course) or LOC (localizer). Additionally, each GPS or radio
source is also numbered to prevent confusion in systems that have multiple devices. To cycle
through the available sources, press NAVSRC in the PFD Menu.

Course Indicator

The course indicator has an arrow at its end which points to the currently selected course.
When a GPS source is selected, course direction is normally set implicitly by the programmed
route. When a NAV radio source (only Garmin SL30 in firmware version 2.0) is selected, the
course direction can be set on the radio. To maintain course regardless of wind condition, line
the course needle (with centered CDI) up with the GPS ground track pointer. The course
indicator is fixed to the rotation of the DG, so it is easy to see which way you must turn to get
on course. When tuned to a LOC, course is nominally set to the runway heading. Note that
when the Garmin SL30 is tuned to a LOC/ILS frequency, it disables its own OBS knob. Because of
this you must adjust course on the SL30 before switching over to an LOC/ILS frequency.

Course Deviation Indicator (CDI)

The CDI indicates how far to the left or right you are from the selected course. When in NAV
mode, full scale deviation indicates ten degrees of deviation from the VOR radial that has been
chosen as the course. When tuned to a localizer, full scale represents 2.5 degrees of deviation.
When following a GPS course, full scale represents 5 nautical miles of deviation. When on
course, the course indicator and the CDI make a solid line, making it easy to see when there is
little error in your aircraft's position. Unlike a CDI indicator found in basic aircraft, the CDI
needle on an HSI rotates with the DG and course indicator. By turning the aircraft towards the
CDI needle you reduce your deviation.

To/From Indicator

Because an HSI rotates the course line on top of the DG, the to/from indicator always points at
the physical VOR/LOC transmitter, or towards the GPS waypoint. If it is pointing the same
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direction as the arrow at the end of the course line, then that is a "to" indication. If it is pointing
the opposite direction of the arrow at the end of the course line, then that is a "from"
indication.

Bearing Pointers

These arrows show you the bearing directly to a radio station or waypoint—in other words, the
track that you would need to fly to go directly to it. BRG 1 is yellow in color and is depicted with
a single arrow head when displayed on the HSI display. BRG 2 is orange in color and has a
double arrow head. There is also a textual information item for each bearing pointer that
describes its source and direction. Each of the bearing pointers can be cycled between all
available bearing sources by pressing BRG 1 or BRG2 in the PFD Menu.

Glideslope/VNAYV Indicator

This only appears when tuned to an ILS or a GPS with vertical navigation output. When
displaying an ILS glideslope, full deflection is 0.5 degrees.

HSI Info Items

Textual info items that provide additional data about the HSI source are displayed to the left of
the HSI display. The information available depends on the data being provided by the HSI
source. Examples of info items that may be displayed include DTW (distance to waypoint), ID
(VOR identifier), and frequency.

Wind Vector

Wind vector information is located just above the OAT display on the PFD. The winds aloft
arrow indicates the wind direction relative to your current direction of flight. The wind
strength, direction, and cross wind component are also textually provided. If SkyView cannot
make an accurate winds aloft calculation, the arrow is not displayed and the numbers are
replaced by dashes. The display of winds aloft requires an active GPS connection and an OAT
probe. In very light winds, the wind speed number is not displayed, although the arrow is.
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Slip/Skid Ball
The action of the slip/skid ball simulates an analog slip/skid ball and provides a m
visual representation of lateral acceleration. When the ball is within the two
vertical lines, the aircraft is in coordinated flight. Figure 25 is an example Figure 25—
SkyView slip/skid ball. Example

Slip/Skid Ball
Angle of Attack Indicator

The Angle Of Attack (AOA) Indicator will display only when a Dynon AOA/Pitot probe
has been properly installed and calibrated. During normal flight, the AOA Indicator
will display green. As the AOA approaches and then reaches critical, the green and
yellow bars will disappear, leaving only red. Figure 26 is an example SkyView AOA
indicator.

A thorough explanation of AOA and the principles of operation of Dynon's AOA

Pitot probe are beyond the scope of this guide. Detailed information about AOA E:;i:;fez:;A
and Dynon's approach to AOA is available at Indicator
www.dynonavionics.com/docs/SkyView AoA.html.

OAT
Outside air temperature (OAT) as shown in Figure 27 is displayed in the very
lower-right corner of the PFD. Units can be set to degrees Fahrenheit or degrees Figure 27—
Celsius. Reference the SkyView System Installation Guide for instructions on Example OAT

how to change the displayed units. If OAT is not valid (i.e., disconnected or
damaged), then "OAT ---" is displayed.
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Pitch Warning Indicators

The SkyView PFD shows large red arrows as pitch warning indicators in extreme attitudes (i.e.,
45 degrees or greater pitch up or down). These indicators point to the horizon and indicate
which way to maneuver to attain a level attitude. Indicators are accompanied with a small sliver
of sky or ground bordered with a white dashed horizon line, depending on the current attitude.
Figure 28 illustrates the pitch up warning arrows with the slivers of ground.

-400

— B SO ocH s -y 84
PFD SCREEN MSG  (ASPD)

Figure 28-Unusual Pitched Up Warning Arrows

Top Bar

The clock is part of the Top Bar which is always displayed regardless of the screen
layout.

The clock is always displayed centered at the top of the screen in all screen display modes on

the Top Bar in 24 hour/military format. Time is initially sourced from a GPS feed and is only

displayed when valid GPS data is being received or if (primary or

battery) power has been maintained continuously since valid 00:02:35 uvic

GPS data was received. If there has never been an initial GPS

time set or time has been lost due to loss of power,”--:--:--“ is Figure 29-Example SkyView Clock
displayed. When valid GPS data is received again, time will be
displayed.

Reference the How to Configure the Top Bar Section of this guide for instructions on how to
configure the Top Bar.
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This chapter describes SkyView EMS functionality and a few of the advanced ways to use it to
monitor the health and operation of your engine.

configured during SkyView installation. Reference the SkyView System Installation

@ This chapter references the Engine Information page. This page should have been
Guide for more information.

Engine Page Layout

The three Engine pages (100%, 50%, and 20%) should have been configured during
installation. The appearance of the 20% and 50% Engine pages are not scaled down
versions of the 100% Engine page. They are unique layouts and must be laid out
individually.

The Engine Page as shown in Figure 30 displays important engine parameters acquired using an
SV-EMS-220 module, its sensors, and other advanced engine monitoring features.

540.2 583.7

EGT 1[I
EGT 2y
EcT 3N
EGT 4/

Figure 30—Example 50% SkyView Engine Page

Its appearance is determined using the Screen Layout Editor under the EMS Setup Menu and
should have been configured during installation. For more information regarding the Screen
Layout Editor, reference the SkyView System Installation Guide.

SkyView Pilot’s User Guide - Revision G 5-1



EMS Operation a>»

Combined CHT/EGT Gauge

The combined CHT/EGT Gauge shown in Figure 31 displays all of the engine’s CHTs and EGTs in
one compact gauge. EGTs are displayed numerically down the right side of the gauge. They are
represented graphically by the solid yellow/green/red bar graph. CHTs are displayed
numerically on the left side of the gauge. They are graphically represented by the white “tick
marks” that overlay the EGT bars. When caution or alarm points are red, this tick mark changes
colors with the numbers. This representation allows all CHTs and EGTs to be displayed in a way
that affords quick comparison of their values, whether raw data or a graphical comparison is
preferred.

Figure 31 - Combined CHT/EGT Gauge

Engine Menu

LEAN

The engine monitor provides multiple methods to assist you in setting the mixture of your
engine for various functions. The first, and most basic, is to just watch the EGT display as the
engine is richened or leaned. You can watch for the EGTs to peak and then richen or lean as
desired from that point. The engine monitor also includes a leaning function to automate this
process.

To activate leaning mode, press LEAN. With this mode activated, LEAN highlights, and the label
“LEAN” is displayed underneath the EGT bars to clearly differentiate it from the normal
operating mode. This is depicted in Figure 32.
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Figure 32—Entering Lean Mode

As each cylinder peaks, the cylinder numbers on the left side of the EGT bars are replaced by a
number indicating the cylinder peak sequence, followed by the difference from its peak
temperature (on combined EGT/CHT graphs pages, this information replaces the EGT
temperature itself due to space constraints). Given this information, you may set your mixture

more accurately to achieve a given EGT delta value on either the rich or lean side of peak EGT.
This is depicted in Figure 33.

Figure 33—EGTs Peaking

After the last cylinder peaks during a leaning operation the difference in fuel flow between the
first and last cylinder peaks is displayed. If the fuel flow decreases, it is shown as Lean of Peak. If
fuel flow increases, it is shown as Rich of Peak. This is depicted in Figure 34.

376 |EEEE—]

307 J——

301 [

388 __I 1-19

LOP LEAN 0.1 GPH

Figure 34-Lean of Peak

To exit the Lean mode, press LEAN again; the EGT/CHT display then returns to its normal state.
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For best results, lean carefully by making small adjustments and allowing some time for
temperatures to stabilize before leaning further. In addition to the EGT temperatures, you can
also watch the fuel flow rate and CHT temperatures. Carefully read and follow your engine
manufacturer’s leaning recommendations for best performance.

On some engines, when given the proper set of inputs, the EMS can also calculate lean-of-peak
or rich-of-peak operation in real time. To do this, the EMS needs access to OAT, MAP, RPM,
Altitude and fuel flow, and be used on a normally aspirated Lycoming or Continental engines.
This information is based on Lycoming and Continental power charts and is updated in real
time. The leaning information has three states, LOP, ROP, and PK (Peak). This information can
be used to determine when it is safe to lean the engine, and if the current operating state is
near peak or not. While this information is based on published charts, you should
independently verify via manual leaning that this data matches your install and engine.

FUEL

FUEL primarily contains controls for adjusting the fuel computer. See the dedicated Fuel
Computer section for details on fuel computer operation.

CLR TMR

Press CLR TMR to reset both the Engine Trip Timer and the Flight Trip Timer to 0 hours. See the
Timers section for more information on timer functions.

Timers

SkyView has internal tach , Hobbs, and other timers that each run at different times. EMS
timers are available for placement on the Engine pages via the Screen Layout Editor. For more
information regarding the Screen Layout Editor, reference the SkyView System Installation
Guide.

Tach time is a measure of engine time normalized to a cruise RPM. The cruise RPM parameter
must be set properly on the Engine Information page to generate a correct tach time.

Hobbs time is a simple timer that runs whenever the oil pressure is above 15 PSI or the engine
is above 0 RPM. It essentially runs when the engine does.

The Engine Run Timer is a Hobbs style timer that records the time your engine has been running
during your current flight. It resets the first time the engine is started after SkyView is powered
on. This allows you to view your previous flight’s Engine Run Time anytime before you start
your engine before a flight.

The Engine Trip Timer is a Hobbs style timer that records the time your engine has been
running. Unlike the Hobbs time, it can be reset by pressing EMS > CLR TMR.

The Total Flight Timer runs any time that SkyView determines that the aircraft is in flight.
SkyView uses the presence of significant airspeed or GPS speed to decide whether the aircraft is
flying. This timer can only be reset in the Setup Menu.
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The Flight Trip Timer runs any time that SkyView determines that the that the aircraft is in
flight, just like the Total Flight Timer. Unlike the Total Flight Timer, it can be reset by pressing
EMS > CLR TMR.

Fuel Computer

are not directly measured. These values are calculated based upon measured flow

® The Fuel Remaining, Fuel Used, Fuel Efficiency, Fuel at Waypoint, and Range values
rates and user input of fuel quantity. Do not use these values as primary indicators.

By using the optional fuel flow sensor and GPS information together, SkyView can generate and
display different info items that pertain to your aircraft’s computed fuel state and performance.
They are available for placement on the Engine pages via the Screen Layout Editor. For more
information regarding the Screen Layout Editor, reference the SkyView System Installation
Guide.

The Fuel Remaining info item displays the current amount of fuel computed on board, based on
your input of the aircraft’s starting fuel state and the amount of fuel that has the fuel flow
sensor has seen flow through it.

The Fuel Used info item displays the amount of fuel that has been used during your flight. Note
that Fuel Used resets itself when the unit detects that oil pressure has exceeded 15 PSI for the
first time after being powered on. This allows you to view the fuel used value from your last
flight before engine start.

The Time Remaining info item displays how much time is estimated remaining before the
aircraft is out of fuel.

The Fuel Efficiency info item displays how efficiently the aircraft is using fuel with respect to the
speed it is traveling over the ground (mi/gal, kt/gal, km/Itr).

The Fuel at Waypoint info item displays how much fuel will remain at the next waypoint. This
info item uses the current HSI nav source for waypoint information, and only displays
information when there is a waypoint being navigated to. It assumes you are flying directly at
the waypoint and does not adjust for non-direct flights.

The Fuel Range info item displays the distance the aircraft can travel at its current GPS ground
speed before it is out of fuel.

Fuel Menu (Adjusting the Fuel Computer)

to the aircraft. SkyView can assist with this through the Fuel Auto Detect setting

® To obtain accurate data, you must reset the fuel computer every time you add fuel
described in this section.
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Fuel computer adjustments are made under the EMS > FUEL menu. When FUEL is pressed, the
window in Figure 35 is displayed:

FUEL ADDED
TOTAL FUEL
MEASURED FUEL

(HDG) = ACCEPT J “PRESET | MATCH CANCEL MSG

Figure 35—Fuel Computer and Fuel Menu

e Fuel Added/Subtracted is the amount of fuel that you have told the fuel computer to
presently add or subtract from the previous total fuel state.

e Total Fuel is the total amount of fuel on board. This is the number that ultimately needs
to be correct in order for the fuel computer to accurately perform its calculations.

e Measured Fuel is the amount of fuel measured by the resistive or capacitance senders, if
installed. If these are well-calibrated, then the Total Fuel and the Measured Fuel lines
should be very close to each other.

There are a few different ways to adjust the fuel computer’s fuel state:

e While the FUEL menu is displayed, turn the FUEL knob to add or subtract fuel. This is
limited to adjustments that set the Total Fuel to between 0 and the total fuel capacity as
defined in the Setup Menu.

e Press FULL to have SkyView recall a previously programmed amount of fuel which
represents the full fuel load of the aircraft. See the SkyView System Installation Guide
for information about how to set this value.

e Press PRESET to have SkyView recall a previously programmed amount of fuel which
represents different fuel loading besides “full”. This is commonly used in aircraft that
have visual tabs in the tanks to easily fill to a non-full but well-defined fuel state.. See
the SkyView System Installation Guide for information about how to set this value.

e Press MATCH to have SkyView automatically add/subtract the appropriate amount of
fuel so that Total Fuel matches the Measured Fuel value that the physical fuel tank
sensors are measuring. Press ACCEPT to confirm the new displayed Total Fuel and exits
the FUEL menu,

e Press CANCEL to discard any changes made to the Total Fuel and exits the FUEL menu.

Beware that the value that SkyView adjusts the fuel computer when MATCH is used
is only as accurate as your fuel level sensor measurements.
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Auto Fuel Detect

The fuel computer can optionally be configured to detect when fuel has been added while
SkyView was off, as would be the case during a normal refueling operation. When configured to
detect fuel additions, SkyView will automatically display the FUEL menu upon startup as a
reminder to adjust the fuel computer.
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6. Transponder Operation

Dynon Avionics offers two transponder modules that can be connected to SkyView. When
installed and configured, SkyView displays gain an integrated transponder that is controlled
directly from the SkyView screen.

The SV-XPNDR-262 is a Class 2 Mode S transponder that is limited to use beneath 15,000 feet
and under 175 knots. The SV-XPNDR-261 is a Class 1 Mode S transponder that can be used
above those limitations. Throughout this manual, they are often referred to together as the SV-
XPNDR-26X for instructions that apply to both versions. Be sure that your aircraft is operated
within the limitations of the transponder model that is installed in your aircraft.

When connected to a capable GPS, the SV-XPNDR-26X will output ADS-B OUT messages via its
1090ES capability.

The SV-XPNDR-26X transponder is controlled using the SkyView’s on-screen menu system. This
allows the transponder to be mounted separately from the instrument panel, and reduces the
amount of panel space taken by the transponder. SkyView also provides pressure altitude
directly to the transponder, eliminating the need for a separate altitude encoder.

Transponder Status

When the transponder is installed and configured, the top bar will display transponder status as
shown in the following figure:

17H0 ALT @

A

Transponder Reply
COdE Mode Status

Figure 36 - Transponder Status Area in Top Bar

The transponder status area is comprised of the following status elements:
e Squawk Code: This code is transmitted when the transponder is in a broadcast mode.

e Transponder Mode: Displays the current operating mode and status of the transponder.
Modes in which the transponder will reply to interrogations are colored green, while
other modes, such as standby and errors, are in yellow or red. The different modes
possible include:
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a. SBY: The transponder is on, but will not reply to any interrogations.

b. GND: The transponder will respond to Mode S ground interrogations from
surface movement radar.

c. ON: The transponder will respond to all interrogations, but altitude reporting is
suppressed.

d. ALT: The transponder will respond to all interrogations.

e. IDT: Displayed while the transponder is broadcasting an ident after the IDENT
button is pressed at ATC’s request.

f. Bigred “X” (covering entire transponder status area): Indicates an error, either
with the transponder itself or in the communication between the transponder
module and SkyView. The transponder is not responding to interrogations. Check
the wiring and settings between the transponder module and SkyView if you are
authorized to maintain your aircraft. Contact Dynon Avionics for further
assistance.

e Reply Status: The reply indicator illuminates when the transponder replies to
interrogations.

and GTX 327 can provide status as described above. However, they can not be

@ When connected properly, third party transponders such as the Garmin GTX 330
controlled from the SkyView display as the SV-XPNDR-26X can.

Transponder Menu

Figure 37 - Transponder Menu Example

When the Dynon SV-XPNDR-26X transponder module is installed and configured, the
Transponder Menu becomes accessible from the Main Menu by pressing XPNDR (MAIN MENU
> PFD). All transponder operation can be accomplished from this menu. There is no dedicated
or separate control panel needed (or available). Due to the momentary way in that the
transponder controls are used, the XPNDR menu is conveniently cleared after a few seconds of
inactivity.

Note that there are some situations when the selected transponder mode may be
different from the status annunciated in the Transponder Status Area. For example,

@ if you select ALT mode, but there is a squat switch installed, it will keep the
transponder in GND mode until the aircraft has become airborne. The requested
ALT mode would then be activated.
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BACK
Press BACK to return to the Main Menu.

GND

Press to set the transponder to ground mode. In ground mode, the transponder will respond to
Mode S ground interrogations from surface movement radar. When active, the GND button will
remain highlighted in this menu, and GND is annunciated in the transponder status area in the
top bar. When the transponder is in ground mode, pressing GND again will turn ground mode
off and put the transponder in standby mode.

ON

Press to set the transponder to respond to all interrogations, but with altitude reporting
suppressed. When active, the ON button will remain highlighted in this menu, and ON is
annunciated in the transponder status area in the top bar. When the transponder is on in this
mode, pressing ON again will turn put the transponder in standby mode.

ALT

Press to set the transponder to respond to all interrogations with altitude reporting. When
active, the ALT button will remain highlighted in this menu, and ALT is annunciated in the
transponder status area in the top bar. When the transponder is on in this mode, pressing ALT
again will turn put the transponder in standby mode.

CODE

Press to type in a squawk code. If you make a mistake while typing a squawk code, stop typing
and after a few seconds the CODE menu will exit automatically without changing the squawk
code. Codes that are standardized include:

1200 VFR code in the USA

7000 VFR code commonly used in
Europe.

7500  Hijack code
7600 Loss of communications

7700 Emergency code

VFR

Press to quickly tune the VFR squawk code. This is usually 1200 in the US and 7000 in Europe.
Refer to the Installation Guide to set the VFR code that this button tunes. Once pressed, the
VFR button will remain highlighted until the transponder code is changed to show that you are
in VFR mode. Press the button while VFR is highlighted to return the transponder to the last
code tuned.
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IDENT

Press to ident when requested to “ident” by ATC. IDT will be displayed in the Transponder
Status Area for the next 18 seconds as the transponder sends the ident signal. Note that if a
button is pressed to change the transponder mode or to turn it off, that action will be delayed
until the ident transmission completes.

Reported Pressure Altitude

At times it may be useful to know the altitude that is being reported to the transponder. Since
SkyView sends pressure altitude to the SV-XPNDR-26X, setting BARO to 29.92 will display the
pressure altitude being transmitted to the transponder in the normal SkyView altitude display
on the PFD page.

ADS-B OUT Transmissions

If SkyView has a valid GPS signal and a SV-XPNDR-26X module is installed and working, it
automatically provides ADS-B output at the appropriate integrity level for the GPS signal being
used.

ADS-B OUT transmissions that meet the 2020 FAA ADS-B equipment mandate require that a
TSO 146¢ GPS signal be directly provided from the GPS to a capable ADS-B device (such as the
SV-XPNDR-26X). For this purpose, a dedicated serial input is provided on the SV-XPNDR-26X
module that allows an appropriate GPS receiver serial output to be connected directly to the
SV-XPNDR-26X. At the time of writing, the SV-XPNDR-26X is certified to TSO C166a. The FAA
has recently mandated TSO C166b for NextGen implementations, and a TSO-C166b software
upgrade for the transponder is planned. The current SV-XPNDR-26X is compatible with Aviation
format GPS outputs, used by Bendix/King, Garmin and others, as well as some high-end GPS
modules not likely to be used in a homebuilt or LSA aircraft. The popular Aviation format
output will not meet all the integrity requirements of the FAA NextGen system, and therefore
our TSO C166b software will include additional GPS interfaces as they become available. This
means that currently, the SV-XPNDR-26X’s ADS-B transmissions are not at a high enough
integrity level to meet the FAA’s 2020 ADS-B equipment mandate.

Refer to the installation guide for information on connecting a TSO 146¢ GPS directly to the SV-
XPNDR-26X for this compliance.
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7. SV-MAP-270 Navigation Mapping Software Operation

This chapter outlines what users should expect from SkyView’s Navigation Mapping Software
capabilities and also covers operations that are specific to this function.

SkyView’s Moving Map requires valid GPS and terrain data to function as a real
time, track up, look down topographical map. Aviation data is further required to
show airspaces, airports, airport identifiers and VOR’s overlaid on top of the map.
More information about these three requirements is contained in this chapter.

The current release of the SkyView Moving Map supports zooming, but not
panning. Panning will be added in a future firmware update.

Use of the Navigation Mapping Software beyond an initial 30 flight hour free trial
period requires the purchase of an Navigation Mapping Software license. This
section contains detailed information about how this purchase is made and the
software activated in your SkyView system.

SCACHS

Starting with SkyView software version 3.0, the SV-MAP-270 Navigation Mapping Software is
available for purchase for a one-time $500 charge. The Navigation Mapping Software replaces
the free trial of the map that was previously available.

In place of the unlimited free trial period that existed prior to version 3.0, all SkyView systems
have a 30 flight hour free trial of the Navigation Mapping Software that allows you to try it out
before you purchase it. After the 30 flight hour free trial period expires, the MAP menu and all
navigation and mapping features will cease to be available until a Navigation Mapping Software
License is activated. Additionally, other features that rely on aviation/obstacle databases, such
as the depiction of runways and obstacles on synthetic vision, are also unavailable without a
Navigation Mapping Software License.

License Information

The SV-MAP-270 Navigation Mapping Software license is activated by purchasing a license code
from Dynon Avionics and entering it into your SkyView system. Only one Navigation Mapping
Software license is needed in a SkyView system, no matter how many displays are attached.
That license is applied to only one display, but that display stores the license information for
the entire system. In normal use, license information is shared with all displays connected via
SkyView Network to allow the Navigation Mapping Software to be operated on any screen.

Checking License Status

If the MAIN MENU > MAP menu can be entered on every display in the system and SkyView
doesn’t present the “MAP TRIAL MODE” message when the MAP page is first displayed on boot,
Navigation Mapping Software is licensed for use in your Aircraft.
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If Navigation Mapping Software is not available, then either the system is not licensed or there
is no valid aviation database in the system. To determine which of these is the case, check the
status of the license in the Setup Menu under SETUP MENU > LOCAL SCREEN SETUP > LICENSE.
See the SkyView Installation Guide for more details about using Setup to check licenses.

In some cases, SkyView may display one of the following messages when the Map page is first
displayed after boot:

LICENSED DISPLAY OFFLINE - XX HOURS REMAIN: The system is licensed, but the display
that actually stores the license is not currently connected. If the display that stores the
license is not returned to the system when this countdown expires, the display will
revert to an unlicensed state. This feature is intended to allow the map to continue to
function in the even that the display that stores the license fails or is out of the airplane
for repair.

MAP TRIAL MODE - XX HOURS REMAIN: The system is not licensed, but the Navigation
Mapping Software is in its 30 free flight hour introductory trial period. At the end of this
period, the map will cease to function until a license is purchased. Note that this timer is
only checked on boot. If it expires during a flight, the Navigation Mapping Software will
remain available for the remainder of that flight.

Features Overview

Once licensed, the following features are enabled as long as SkyView has the appropriate high
resolution terrain database installed for the region of the world that you are flying in, and an
aviation database installed.

Use of MAP menu and features, including:

0 Display of airport, airspace, obstacles, traffic, and other aviation data that is
available (capabilities depend on available databases and other installed
equipment).

0 All Navigation Mapping Software features available via the MAP menu.

0 Display of obstacles and runways on Synthetic Vision (if Synthetic Vision is
licensed).

0 All future updates to the SV-MAP-270 Navigation Mapping Software product
(databases may incur additional costs).

Purchasing and Installing a Navigation Mapping Software License

A license can be purchased in one of two ways:

1. Call Dynon Avionics directly at 425-402-0433 with your SkyView display model (SV-D100

or SV-D700) and serial number (as displayed on the case sticker, or in SETUP MENU >
LOCAL SCREEN SETUP > SCREEN HARDWARE INFORMATION). An SV-MAP-270
Navigation Mapping Software License Code can be purchased for the entire aircraft you
wish to enable the Navigation Mapping Software on. This six character License Code is
then entered in SETUP MENU > LOCAL SCREEN SETUP > LICENSE > LICENSE CODE. If you
have more than one display in the aircraft, choose one to install it onto and provide
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information for only that display. Once any display is licensed, all connected displays in
the Aircraft can use the Navigation Mapping Software.

2. An SV-MAP-270 SkyView Navigation Mapping Software Certificate may be purchased
from Dynon Avionics or any authorized Dynon Avionics retailer. This certificate can be
redeemed for a license code that can be entered in SETUP MENU > LOCAL SCREEN
SETUP > LICENSE > LICENSE CODE. To redeem a certificate simply follow the instructions
on the certificate itself. Similar to the above, you will need to redeem your certificate by
visiting license.dynonavionics.com with your SkyView display model and serial number
ready. Alternatively, you can call Dynon Avionics directly at 425-402-0433 to redeem a
certificate.

Databases

In addition to being Licensed, SkyView utilizes a variety of databases to display information on
the moving map and present options for navigation. These include:

e Terrain data: A high resolution terrain database data is used to display the topographic
map. Available worldwide for free from Dynon Avionics.

e Aviation data: Airports, nav aids, airspace, airport information, etc. Available for free for
US customers from Dynon. Jeppesen-provided data available for all other customers
worldwide.

e Obstacles data: Available for free for US customers from Dynon. Jeppesen-provided data
available for all other customers worldwide.

Viewing Information about Installed Databases

The Installed Databases Page (SETUP MENU > LOCAL SCREEN SETUP > INSTALLED DATABASES)
allows users to see the databases installed on their equipment as well as their respective
versions and expiration dates. The sections below outline the various databases that are
installed in SkyView.

Terrain Data

SkyView uses high resolution terrain data to display the base topographic map on the MAP
page, as well as to display Synthetic Vision on the PFD page. SV-D1000s and SV-D700s ship
preloaded with terrain data for North America (includes the continental United States, part of
Alaska, most of Canada, Mexico, part of Central America, and the West Indies). Dynon offers
downloadable high resolution terrain data files for other regions of the world on its website at
www.dynonavionics.com/docs/terrain.html.

To update the terrain data in a SkyView display, download the appropriate file onto a USB flash
drive (a 4 GB drive is included with every SkyView display) and then reference the Loading
Databases Section of this guide for instructions on how to import the file onto a SkyView
display.
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Aviation/Obstacle Databases

Aviation and obstacle databases are used to display airports, runways, nav aids, airspace,
obstacles, and other aviation data on the moving map. It also makes allows SkyView to provide
detailed information about aviation features. SkyView can also provide navigation to these
aviation features.

US Customers Only - Free Dynon Aviation and Obstacle Data

Aviation and Obstacle data is available free-of-charge for US customers. Go to
downloads.dynonavionics.com, to download these databases to a USB memory stick. Reference
the Loading Databases section below of this guide for instructions on how to import the file
onto a SkyView display. Aviation data is updated every 28 days. Obstacle data is updated every
56 days.

Worldwide Customers - Jeppesen NavData® and Obstacle Data Services

Aviation and Obstacle for customers outside the US is available from Jeppesen. Only one
update or annual subscription purchase is needed per airplane. To purchase Jeppesen data:

e Visit www.JeppDirect.com/viewavionics for data subscription information from
Jeppesen for your SkyView display.
e To order service, please call Jeppesen at:

Europe (except UK),
U.S. & Canada United Kingdom Middle East, Africa Australia
and Asia
Toll-Free: Toll-Free: Toll-Free: Direct:
1-866-498-0213 0 (800) 085 5377 08005377 3736 +61 261 202 999
Direct: Direct: Direct:
1-303-328-4030 +44 129 384 2400 +49 6102 5070

e Reference the Loading Databases section below of this guide for instructions on how to
import the file onto a SkyView display.

Additional technical support from Jeppesen can be found online at
http://www.jeppesen.com/support/technical-support.jsp

—w _ JEPPESEN

A BOEING COMPANY

Loading Databases
3. Download database file(s) from downloads.dynonavionics.com
4. Copy the file onto your USB flash drive. The file must be in the root directory of the drive
in order to be recognizable by the display.
5. Insert the USB flash drive into one of the display’s USB sockets.
Go to the Load Files Wizard (SETUP MENU > SYSTEM SOFTWARE > LOAD FILES...).
7. Select afile and press:

o
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a. LOAD to load the file onto the system.

8. Exit Setup

9. In SkyView systems that have more than one display, databases are automatically
synchronized to other connected displays provided that those displays are connected
via Ethernet. If they are, and you have the MAP page up on other displays, you may see
a SYNCHRONIZING DATABASES message appear as this process occurs. If you do not
have your displays connected via Ethernet, simply load the database to each screen
individually.

Removing Databases

SkyView automatically removes databases when new ones are installed. They can also be
removed manually by going to SETUP MENU > LOCAL SCREEN SETUP > INSTALLED DATABASES.
Highlight the database you wish to remove, and then press the REMOVE button.

The FAA periodically publishes Aviation Data updates. It is the user’s responsibility
stay current with these updates and keep their equipment up to date.

GPS Source

The SkyView System Installation Guide contains comprehensive instructions for physically
installing, electrically connecting, and configuring a GPS device to work in a SkyView system.
This guide assumes these steps have been properly executed. You should be familiar with the
information in the SkyView System Installation Guide regarding this topic.

SkyView’s Moving Map display depends on the system having a valid GPS source. In the event
of the failure of the primary GPS source used to display the Moving Map, SkyView will
automatically use other available GPS sources that are configured in the system. SkyView
determines which GPS source to use by using the following prioritized list of GPS sources:

POS1» GPS1»GPS2» GPS3»GPS4»P0OS2»POS3»P0OS4
See the SkyView System Installation Guide for more information on setting up GPS sources.
If you need to check the status of your GPS source:

1. Enter the Serial Port Setup Menu (IN FLIGHT SETUP MENU > ENTER FULL SCREEN SETUP
MENU... > LOCAL SCREEN SETUP > GPS FIX STATUS).

SkyView Pilot’s User Guide - Revision G 7-5



SV-MAP-270 Navigation Mapping Software Operation

Moving Map Page Layout

The Moving Map Page as shown in Figure 38 displays a real-time topographical map in track-up
mode. The map is sourced from a database that is stored inside the display and correlated to
your current position using a GPS feed.

SPEED

158kTs

; .
@oting
e

(ASPD)  BACK

Figure 38-SkyView Moving Map

The following items are displayed on the Moving Map Page shown in Figure 38:

e Topography (terrain and bodies of water) with Terrain Proximity Alerting

e Aircraft Icon with Ground Track Line

e Half Distance Circle and Range

e Heading Arc, Current Ground Track, Heading Bug, Magnetic North Marker

e Configurable Info Items. Examples include GPS Ground Speed (SPEED), GPS Altitude
(ALTITUDE), Distance to Waypoint (DTW), and Bearing to Waypoint (BTW).

e Course line (only displayed when actively navigating to an aviation waypoint)

e Airports with runways (if known)

e Obstacles

e Airspace (with floors/ceilings)

courses - which are the ideal “great circle” routes - appear as straight lines on the

@ SkyView uses a map projection that does not distort distance. This means that the
screen.
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Moving Map Symbology

Topography with Terrain Proximity Alerts

SkyView’s Terrain Proximity Alerting should not be used
as the primary terrain avoidance tool. It should be used

as an aide with primary navigation instruments, charts,
and other tools.

Moving map terrain is displayed in sectional chart color variations, :
repre;entmg varlou's topographical elevations. Major bodies of water Figure 39-Topography
are displayed as solid blue. with Terrain Proximity

The SkyView Moving Map also adds Terrain Proximity Alerting:

e Yellow terrain is between 100 and 1000 feet below the aircraft's current altitude.
e Red terrain is within 100 feet below or above the aircraft's current altitude.

Aircraft Icon with Ground Track Line

The aircraft icon as shown in Figure 40 represents your aircraft on the Moving Map Page. The
ground track line represents the projected ground track of the aircraft. The aircraft icon in the
figure below denotes that SkyView has obtained a GPS fix. When GPS communication is
present, but a fix has not been obtained, a question mark (?) shows up on top of the icon.

Figure 40—Aircraft Icon (left) and Ground Track Line (right)

Range and Half Distance Circle

The range parameter is the distance on the map between the aircraft icon and the heading arc
(the heading arc is described in the next section). The distance between the aircraft icon and
the half distance circle is half the specified range.
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Figure 41-Range and Half Distance Circle

The range value is displayed in the lower right hand corner of the Map Page, regardless of page
size. Turn the (RNG) joystick to adjust the range. Range can be adjusted between 0.5 and 800
units. Units can be set to miles, nautical miles, or kilometers. Reference the SkyView System
Installation Guide instructions on how to change the displayed units.

The heading arc is explained in the next section.
Heading Arc, Current Ground Track and Marker, Heading Bug, North Marker, and
Course Line

Current ground track symbology displays magnetic heading when the aircraft is on the ground.

The heading arc as shown in Figure 42 displays a total of 150 degrees and is centered on the
current ground track.

Figure 42—Heading Arc
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The current ground track as shown in Figure 43 is displayed in two ways: the digital readout and

the yellow triangle.

Figure 43—Current Ground Track

The heading bug as shown in Figure 44 is represented with a red triangle. Reference the
Heading/Track Bug Section for instructions on how to adjust the heading bug.

Figure 44—Heading Bug

The north marker as shown in Figure 45 is represented with a yellow arrow marked with an “N”

and points to Magnetic North.

Figure 45-North Marker

The magenta course line shown in Figure 46 appears whenever the Navigation Mapping
Software is navigating to an active waypoint. It is the shortest path between the two points that
it connects on the map.

&

[

Figure 46 - Course Line
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Obstacles

SkyView’s moving map represents
obstacles using the same symbology
found on sectional charts, as shown in
Figure 47 and Figure 48. Only high-
intensity lighted obstacles are shown
as lit.

Obstacles are shown on the full map
from minimum zoom level up to, but
not including, 80 NM. When shown,
the geographic location of the
obstacle is represented by the tip on
single icons and the point directly
between the tips of group icons.

Obstacles are only shown on the
moving map if their highest point is
within 1000 feet below your aircraft’s
GPS altitude. If the highest point of an
obstacle is within 100 feet below your
current GPS altitude to anywhere
above you, it will be red. If the highest
point of the obstacle is between 100
and 1000 feet below your current GPS
altitude, the obstacle will be yellow.
This is the same color scheme
mentioned in the Topography with
Terrain Proximity Alerts Section.
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Figure 47—FAA Sectional Chart Obstruction Key

Figure 48—Obstacles on the Map
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Airspace

Figure 49 - Airspace Altitudes on the Map

SkyView’s moving map represents different classes of airspace with the colors specified in Table
6. Airspaces are displayed from the minimum zoom level up to, but not including, 200 NM. No
airspaces are displayed at zoom levels of 200 NM or greater.

The floors and ceilings of airspaces are shown within each airspace segment in the familiar

sectional-style notation.

Airspace Class Color
B Solid dark blue
C Solid magenta
D Light blue
E Not shown
Restricted and Prohibited Red
Warning Orange
Military Operations Area (MOA) Yellow
Alert White
National Security Area (NSA) White
Mode C Veil Not shown
Temporary Flight Restrictions (TFR) Not shown
Air Defense Identification Zone (ADIZ) Not shown

Table 6-Airspace Colors

Navaids

SkyView’s moving map displays navaids such as VORs, fixes, and NDBs.

VORs

SkyView’s moving displays VORs, VOR-DMEs, and VORTACs with the same icons used on

sectional charts as shown in Figure 50.
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O - &
ROK BAE
VOR VOR-DME VORTAC

Figure 50—Moving Map VOR Icons

Each VOR has a floating identifier which hovers near its icon as well as a gray compass rose ring
that shows the orientation of the VOR’s radials.
Fixes

SkyView represents a fix using a light blue triangle with a six character name underneath as
shown in Figure 51.

oo

Figure 51-Moving Map Fix
NDBs

SkyView represents a NDB using the same symbol that is used on a sectional chart with a three
character name underneath as shown in Figure 52.

. : iﬂ% .:.I‘

Figure 52—Moving Map NDB

Airports

SkyView represents an airport with a circle and a text name. If more information is provided in
the database, a modifier may be added to the icon. A line in the circle represents the direction
of the primary runway. Other symbology may be used in the circle such as an “R” to denote a
private airport, an anchor to denote a seaplane base, or a ring to denote a military airport.

G s aifts s

Airport (primary Public Airport
Airport runway direction  Private Airport Seaplane Base  (no hard surface
indicated) runway)

Figure 53—Moving Map Airport Example Icons
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Traffic

When a device that can receive traffic information is installed and configured, traffic can be
displayed on the Map Page to improve situational awareness. See the SkyView Installation
Guide for details on how to turn the display of traffic on and off.

Figure 54 - Traffic Display on Map Page

SkyView can receive traffic information from a variety of devices. This currently includes TIS
traffic supplied by the SV-XPNDR-26X or Garmin GTX 330 Transponders, passive traffic from the
Zaon XRX, and the NavWorx ADS-B receivers.

Traffic is displayed on the Map Page in the location that it is reported to be in by the connected
traffic device.

Traffic information is informational only, and does not relieve the pilot-in-command
of their responsibility to see and avoid traffic.

Traffic is displayed as reported by the device sending it to SkyView. The precision

and accuracy of the location of traffic targets may vary from device to device, and

this may impact how accurately the position is represented on the SkyView display.
For example: TIS traffic updates, such as those received by the SV-XPNDR-26X, may
be anywhere from 2-12 seconds old due to radar latency and other technical
factors. Be sure to understand the traffic-detection capabilities of your traffic
device thoroughly so you understand how to best interpret the position of the
traffic displayed on SkyView.
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Traffic Target Information

+08
v

Figure 55 - Traffic Target

Traffic is displayed using a set of symbols that are commonly used in aviation for traffic/TCAS
systems. As seen in Figure 55, this includes:

A symbol that depicts the type of traffic. It can be a Traffic Advisory Symbol, Proximity
Advisory Symbol, or Non-Threat Symbol. These are further discussed later in this
section. Data being received by a TIS device, such as the SV-XPNDR-26X, is limited to 8
simultaneous targets by the inherent capability of the TIS system. If there are more than
8 traffic targets that are potential threats, the TIS ground station determines the highest
priority targets and transmits them to your aircraft.

Relative altitude in hundreds of feet is displayed above the symbol as a signed integer.
So, the target in Figure 55 is +08, or 800 feet higher than our aircraft. This area is blank if
the altitude of a target is not known.

An up or down arrow to the right of the traffic symbol indicating whether the aircraft is
climbing or descending, if available from the traffic source. No arrow is shown when an
aircraft is maintaining altitude, or if climb/descend information is not available. Traffic
from TIS traffic sources such as the SV-XPNDR-26X will not show a vertical speed
component unless it is greater than +/-500 fpm

If available from the traffic device, an orange vector arrow that starts at the target and
points in the aircraft’s direction of travel. This length of the vector represents where the
aircraft is expected to be in one minute based on its current trajectory.

0 The data received by at TIS devices (such as the SV-XPNDR-26X) does not include
the speed of aircraft since it is not sent by the ground-based TIS equipment.
SkyView therefore assumes that all TIS targets are travelling at 150 knots.

O TIS additionally only provides the direction that individual traffic targets are
moving in to the nearest 45° increment (0 °, 45°, 90°, etc). This limitation may be
noticed as a seemingly abrupt change in aircraft direction on the display as the
traffic direction “snaps” from one 45° increment to the next when the TIS device
updates an aircraft’s direction.

Advisories (TA), all targets, or no targets. See the SkyView Installation Guide for

® Traffic displayed on the MAP page can be configured to include just Traffic

information on how to configure how traffic is displayed.
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Traffic Advisory (TA) Targets

O O

Figure 56 - Traffic Advisory (TA) Symbol Figure 57 - TA Symbol (off-screen)

These are targets that have a high chance of ending up near the aircraft. They will often be
lower priority targets that then become higher priority targets as they approach. SkyView
considers a target a threat if the device providing traffic reports that it is a threat. The TIS
system considers a target to be a threat if it is calculated to be within 1/4 mile of your aircraft at
its closest approach within 30 seconds (20 seconds if the target is not reporting altitude). Other
traffic devices may have different criteria for reporting traffic as threats. Refer to their
documentation for more information.

If a target is a Traffic Advisory but can not be displayed on the screen because its location is
beyond the edge of the map at its current zoom level, it will appear at the edge of the Map
Page, half shaded as seen in Figure 57 above (the darkly shaded area of the Traffic Advisory
Symbol will always point towards the edge of the screen). This ensures that you are aware of
the threat regardless of map zoom level. Note that the orange vector arrow may not be visible

when a Traffic Advisory is off the screen.

Figure 58 - Proximity Advisory

Proximity Advisory Targets

Proximity have less of a chance of being a factor based on their position, but are not a Traffic
Advisory because they are not converging with your aircraft within the next 30 seconds. A
Proximity Advisory symbol is shown on the map when it is closer than 5 nm and within +/- 1200
ft of your altitude, but doesn’t meet the criteria to trigger a Traffic Advisory.

@

Figure 59 - Non-Threat

Non-Threat Targets

Non-threat Targets are any other detectable aircraft that are neither Traffic Advisory Targets
nor Proximity Advisory Targets.
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Traffic Receiver Status

Figure 60 - Traffic Status

A widget in the lower right area of the Map Page annunciates the status of the traffic receiver.
Possible states include:

o m @ SkyView is receiving traffic data from the device and there is at least one
target present.

. GHWEE SkyView is receiving traffic data from the device, and there are no targets
present.

° m‘ll A traffic device is configured, but no data is being received.

The following two states apply to TIS traffic devices only:

. (Mﬁ SkyView has been receiving traffic from a TIS device, but not in the last 6
seconds. After 12 seconds of no TIS traffic updates, the next “no traffic” status below is
displayed.

° mTFﬂ SkyView is receiving traffic data from a TIS device but there is no TIS radar
coverage available.

Traffic Alert
TRAFFIC

Figure 61 - Traffic Alert

The above alert is shown on both the PFD Page (near the top of the IAS tape) and the Map Page
(lower right) whenever there are Traffic Advisory Targets present.

MAP Menu
The MAP Menu is accessible from the Main Menu by pressing MAIN MENU > MAP.

BACK
Press BACK to return to the Main Menu.

P>

The ‘D% (Direct-To) button is used to start and cancel navigation to a waypoint when an
airport or navaid is selected in the FIND or NRST window. See the Navigation Mapping Software
section below for more information.
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NRST

Press NRST (Nearest) to bring up a window that displays the nearest airports and navaids. See
the Navigation Mapping Software section below for more information.

FIND

Press FIND to search for airports and navaids by their identifier. In future firmware versions,
this feature will expand to include other search methods.

Navigation Mapping Software

the SkyView PFD’s HSI display when it is navigating to an active waypoint. It is

@ SkyView’s Navigation Mapping Software course information can be displayed on
always the GPS@ source.

Find an Airport or Navaid by Identifier

To find an airport or navaid, press MAP > FIND. A window like the one seen in Figure 62 will be
displayed.

| BOEING FIELD KING COUN
| SEATTLE WA

Figure 62—Moving Map Find Window

You can find airports, navigation aids, and fixes by identifier, facility name, or city*. To do this,
move the MAP joystick up/down to move between identifier (top), facility name (middle), and
city* (bottom) fields; Once you have selected the field you wish to use to search, rotate the
knob to change the highlighted character. Move the joystick right to select the next character
and continue until the desired facility is shown.

Once the desired facility is shown, press D¥ 1o navigate to the selected facility or press INFO
for more information about it.

*Search by city not available when Jeppesen aviation databases are used.

Nearest Airports and Navaids

To quickly bring up a list of the nearest airports and navaids, press MAP > NRST. A window
similar to the one seen in Figure 63 will be displayed.
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NEAREST

N

R

AIRPORT DISTANCE  BEARING  RUNWAY
KBFI 8.9\m 170° 10000ft

® KRNT 11.4nm 151° 5300Ft
WAO04 12.4nm 032° 1800t
WAG1 12.6nm 288° 2000F1
WA17 12.8um 052° 1000¢er
KSEA 13.8nm 169° 11900Fr
® KPAE 13.8nm 342° 9000FT
96WA 14.1nm 003° 1100t
S43 15.3um 010° 2600FT
251 15 . 4um 195° 2000F1
W16 16.2nm 027° 2000FT
WN13 17 .5nm 206° 1800Ft
1WAB 18.2um 096° 3000F1
WN20 18.4nm 034° 1300¢r

-

Figure 63—Moving Map Nearest Window

The top bar of tabs each contains a category of aviation features. They include APT (airports),
NDB, VOR, FIX (fixes). Move or rotate the joystick left and right among the tabs to select the
category you are interested in. Rotate or move the knob up/down to highlight different items in
the list. Once the desired facility is shown, press P 1o navigate to the selected facility or
press INFO for more information about it.

Detailed Facility Information

When the INFO button is pressed, detailed information about the selected facility is displayed.
Information is arranged into tabs of organized information. For example, information about a
airports is divided into AIRPORT, COMMS, RUNWAY, and REMARKS tabs. Move the joystick left
and right to select these different tabs of information at the top of the window

Some tabs have more information than can fit on the screen at once. In this case, turning the
knob or moving it up/down will scroll or change the information displayed. For example, some
airports have multiple runways listed under the RUNWAYS tab. Once the RUNWAYS tab is
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selected, different runway information can be displayed by turning or moving the CURSR knob

up/down.

INEO

. /AIRPORT) COMMS [RUNWAY |REMARKS |
KBFI ®

BOEING FIELD KING COUN
| SEATTLE WA
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rueL AV, JET
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Figure 64 - Airport Info

INFO

.| AIRPORT |COMMS) RUNWAY | REMARKS |

PUBLIC /

KBFI e

CLEARANCE
GROUND
TOWER
TOWER
TOWER

. 400mHz
. 900mHz
. 300mHz
. 600mHz
. 550mHz
- 950mHz

Figure 65 - Airport Comms Info
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Figure 66 - Airport Runway Info

INFO

.| AIRPORT | COMMS | RUNWAY |REMARKS

KBFI ®

THIS AIRPORT HAS BEEN SURVEYED BY THE
NATIONAL GEODETIC SURVEY. ITINERANT/
TRANSIENT PARKING AVBL. CTC OPS 206-296-
7334. PPR FOR ACFT GREATER THAN 12,500
LBS. TWR 80 FT AGL LCTD 1200 FT N AND
900 FT W OF THLD RY 13R. TWY A6 CLSD
INDEFLY. TWY B8 CLSD INDEFLY. FOR
NOISE ABATEMENT PROCEDURES, CONTACT
NOISE OFFICE AT (206) 296-7437.

EXTENSIVE HELICOPTER TRAINING ACTIVITY

ON TAXIWAY B. FOR MUSEUM OF FLIGHT
TRANSIENT AIRCRAFT PARKING, PRIOR
PERMISSION REQUIRED, CALL (206) 764-5710
TAXIWAY ZULU AND 880' SPECIAL USE
PAVEMENT AVAILABLE 72 HOURS PRIOR
PERMISSION REQUIRED. CONTACT AIRPORT
OPERATIONS 206-296-7334. TWY A, B, AND
ALL INTERSECTIONS HAVE NSTD MARKINGS.
PPR ALWAYS FOR ACCESS TO BOEING RAMP:
CTC BOEING FLT DISPATCH 206-655-5641,

Figure 67 - Airport Remarks
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Information available for different types of facilities include:

e Name

e Type (public/military/private*/vor/ndb/etc.)

e Identifier

e Current distance/bearing to facility

e Region

e Field elevation

e Parking availability*

e Communications frequencies

e ATIS/AWOS Frequencies

e Traffic pattern altitude/direction*

e Runway information, including pattern directions* and surface type*

e Lighting type*

e Parking/Fuel availability*

e Remarks*
Note that not all information is available for all facility types and that the depth of information
may differ from airport to airport. Typically, larger public airports have the most information
available. Small private airports may have very little or no information available.

* These items are not in Jeppesen databases and are only available with Dynon-provided US-
only data.

Navigate to a Selected Airport or Navaid

To navigate to an airport or navaid via a direct course from your present position, press P¥ in
either the Find, Nearest, or Info windows when the desired airport or navaid is highlighted. This
instantly makes the selected item an active waypoint that SkyView is navigating to, and
automatically closes the Find or Nearest window.

A magenta course line is created that starts from your current location and ends at the selected
waypoint. It is the shortest path between your current location and that waypoint. The PFD can
also display the course on the HSI. It is always GPS@. The ‘B button in the MAP menu will
remain highlighted to indicate there is an active waypoint. A PFD, HSI, and map depiction that
shows this is shown in Figure 68 below.
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Figure 68—Map/HSI After Navigation Activated

Clearing the Active Waypoint

Press DTO when it is highlighted to bring up the current waypoint information. From the
resulting menu, press CLEAR to clear the active waypoint and cancel navigation.

SkyView User Waypoints

SkyView supports a "User Waypoint" feature. A User Waypoint is a point on the Earth which
shows up as a yellow pushpin on the SkyView terrain map. User Waypoints are also searchable
via the “USR” tab on the “Nearest” window. The “USR” tab only appears if there are User
Waypoints stored in SkyView. User waypoints are loaded into the system via USB stick after
they are created via a free program called Google Earth and then converted for use with
SkyView with a Dynon-provided utility. See

http://wiki.dynonavionics.com/SkyView User Waypoints for full instructions on how to create,
load, and use User Waypoints. For customers that have been using the SkyView User Waypoints
with previous versions of SkyView firmware: The wiki contains an updated version of the Dynon
“USR Export Utility” utility which is required in order to send SkyView User Waypoints to
SkyView version 3.0 and later.

Settings
Go to SETUP MENU > MAP SETUP to adjust the following map options:

e Information Items—Use these settings to display useful information items in the four
corners of the MAP page. Items available for display include:
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Ground Speed
GPS Altitude
Bearing to waypoint
0 Distance to Waypoint
e Max Zoom Levels—Use these settings to specify the largest zoom range that the various
aviation features and facilities are displayed.

O 0O
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8. Autopilot Operation

This chapter guides you through the functionality, symbology, and operation of the SkyView
Autopilot. It assumes that the autopilot servos have been properly installed, calibrated, tested,
and tuned according to the procedures in the SkyView System Installation Guide.

Horizontal Autopilot Functionality

This section summarizes the horizontal functionality (i.e., the roll axis) of the SkyView Autopilot
system. After reading this section, the user should be familiar with the different roll axis
autopilot modes of operation and how they will affect the aircraft.

Heading Hold/Select Mode

The autopilot holds and/or turns the magnetic heading of the aircraft to match the current
heading bug when the roll axis is engaged in heading (HDG) mode.

Track Hold/Select Mode

The autopilot holds and/or turns the GPS ground track of the aircraft to match the current track
bug when the roll axis is engaged in track (TRK) mode.

NAV Mode

The autopilot controls the aircraft to center the CDI needle on the HSI when the roll axis is
engaged in navigation (NAV) mode. This assumes that a valid and active navigation source is
selected on the HSI.

Functionality Common to All Horizontal Modes

Turns to new headings in HDG and TRK modes are governed by the roll axis mode chosen
during servo installation (e.g. bank angle or turn rate). Turns in both modes are bank angle
limited. Turns in the turn rate mode are also governed by the turn rate target. These modes and
their limiting parameters are configured in the Roll Axis Menu (IN FLIGHT SETUP MENU > ENTER
FULL SCREEN SETUP MENU... > AUTOPILOT SETUP > ROLL AXIS).

In bank angle mode, the autopilot banks the aircraft up to the bank angle target defined during
servo setup. The bank angle the autopilot actually uses may be lower at times if performance
requires a slower turn (e.g., rolling in to or out of a turn).

In turn rate mode, the autopilot turns the airplane at up to the turn rate target defined during
servo setup. In this mode of operation, the autopilot may frequently adjust the bank of the
aircraft to maintain a constant turn rate. A slower turn rate may be utilized if autopilot
performance requires a slower turn (e.g., rolling in to or out of a turn). The turn rate may also
be limited by the maximum bank angle setting if turn rate requested by the autopilot requires a
higher bank angle than configured.

Regardless of the mode, the autopilot turns the aircraft the direction that results in the shortest
turn required to achieve the target heading or track when in HDG or TRK mode, respectively.
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Vertical Autopilot Functionality

This section summarizes the vertical functionality (i.e., the pitch axis) of the SkyView Autopilot
system. After reading this section, the user should be familiar with the pitch axis autopilot
mode of operation and how it will affect the aircraft.

Altitude Hold/Select Mode

The autopilot holds altitude or climbs/descends the aircraft to match the altitude target set by
the altitude bug. Note that there is always an altitude target set by the altitude bug. When the
aircraft intercepts this altitude while the autopilot is engaged, the autopilot levels off the
aircraft’s attitude and holds the altitude.

The rate of climb or descent during autopilot controlled changes in altitude is governed by the
VS bug. There are two VS modes for the pitch axis that affect its behavior only when it is
engaged: VS:DFLT and VS:BUG. If the pitch axis is engaged in either mode and you adjust the VS
bug, the autopilot reacts to the change.

If the pitch axis mode is set to VS:DFLT, the VS bug is automatically set to the default climb or
descent vertical speed when the pitch axis is engaged, depending on the current altitude and
the target altitude (e.g., if your current altitude is below the target altitude, the autopilot uses
the default climb VS when engaged). These default speeds are configured in the Pitch Axis
Menu (IN FLIGHT SETUP MENU > ENTER FULL SCREEN SETUP MENU... > AUTOPILOT SETUP >
PITCH AXIS).

If the pitch axis mode is set to VS:BUG, the autopilot uses the current VS bug as its target rate of
change when engaged. The only exception to this rule is if the VS bug is set to a value that is in
the opposite direction of the target altitude. For example, the autopilot will use the default
descent VS specified in autopilot setup when you engage the pitch axis if your target altitude is
set to a value below your current altitude and your VS bug is set to a positive VS. The VS bug
will also simultaneously change to reflect this.

Note that the autopilot will only fly changes in altitude within the minimum and maximum
airspeed limits defined by the user during initial autopilot installation and configuration. It will
also not allow vertical acceleration to exceed +2G and -1G. If these airspeed or G limits are hit,
the autopilot will not pull or push on the pitch axis in a way that would exceed these limits.

Control Wheel Steering Functionality

Refer to the Control Wheel Steering Section near the end of this chapter.
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Top Bar Autopilot Symbology

The SkyView Top Bar Autopilot Status Area uses text, shapes, and colors as visual indicators to
inform the pilot of the autopilot modes and statuses. This section outlines the symbology used
on the Top Bar. Note that this section does not address how to operate the autopilot system—it
only addresses what you will see on the Top Bar during autopilot operation. Refer to the AP
Menu and Autopilot Operation and Procedures sections for configuration and operating
instructions. Figure 69 is an example Top Bar with autopilot status.

Top Bar Autopilot Status Area

Center AP Text

Pitch Axis Information

Roll Axis Engaged Arrow Pitch Axis Engaged Arrow

Figure 69—Example Top Bar with Autopilot Status

Roll Axis Information

23:30:54 vurc

The important items to note are:

Text color

Center AP Text

Roll and Pitch Axes Engaged Arrows
Roll and Pitch Axes Information

All of these items are described in more detail in the following sections.

Note that the Top Bar is always on regardless of the screen layout and cannot be turned off.
The visual indicators are contextual and are based on the installed autopilot axes (e.g., if there
is no roll axis hardware, there will not be roll axis indicators) and are always present for
installed axes.
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Center AP Text and Roll and Pitch Axes Arrows

The AP text and arrows to the left and right of it are used to indicate the engagement state of
the autopilot system axes. Table 7 addresses AP text and roll and pitch axes engagement arrows
and does not address specific roll and pitch information. It is best viewed in full color.

AP Text and Roll and Pitch Arrow AP Roll Axis AP Pitch Axis
Appearance State State
HDGogo* ALT 1500 DISENGAGED DISENGAGED
HDGpoo: <4 AP ALT 1500 ENGAGED DISENGAGED
HDGooo* AP VS=ALT DISENGAGED ENGAGED
HDGogo AP P VSSALT ENGAGED ENGAGED
RECENTLY
£ rit AP
HDGoao* R ALT 1500 DISENGAGED DISENGAGED
RECENTLY
£} it AP
HDGoaa [JALT 1500 DISENGAGED DISENGAGED
RECENTLY
G090 RJAP b ALT taat
HDGoga VS DISENGAGED ENGAGED
— RECENTLY
HDGogo AP[JALT 1500 tami ENGAGED DISENGAGED

Table 7-AP Text and Roll and Pitch Axes Arrows

Roll Axis Information

Roll axis mode, target, and status information is to the left of the AP text. Figure 70 is an
example of roll axis information in the Top Bar.

Roll Axis Information

HDGpoo:| €4 AP » ALT 1500

23:30:54 vrc

Moaode Target

Figure 70-Roll Axis Information in the Top Bar

In the example above, the roll axis is engaged in heading mode and either turning toward or
holding the aircraft’s magnetic heading at 90°.
Heading Mode

HDG is displayed in the roll axis information area when the roll axis is armed or engaged in
heading mode. The white numerical value to the right of HDG - as shown in Figure 71 - is the
target magnetic heading. Note that the AP text and roll arrow are absent from the figure
indicating that the roll axis is disengaged.

HDGogo® ALT 1500 17:08:38 utc

Figure 71-Roll Axis Example: Heading mode, 90° target magnetic heading, disengaged
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A heading value in blue denotes that the roll axis is engaged and is turning toward or holding
that heading as shown in Figure 72. Note that the AP text and roll arrow are present. This also
indicates that the roll axis is engaged.

HDGoso: <4 AP ALT 1500 17:08:26 utc

Figure 72—Roll Axis Example: Heading mode, engaged and holding 90° magnetic heading

Track Mode

TRK is displayed in the roll axis information area when the roll axis is armed or engaged in track
mode. The white numerical value to the right of TRK- as shown in Figure 73 - is the target
ground track. Note that the AP text and roll arrow are absent from the figure indicating that the
roll axis is disengaged.

TRKogo® ALT 1500 17:08:47 utc
Figure 73—Roll Axis Example: Track mode, 90° target ground track heading, disengaged
A track value in blue denotes that the roll axis is engaged and is turning toward or holding that

track as shown in Figure 74. Note that the AP text and roll arrow are present. This also indicates
that the roll axis is engaged.

TRKogo: <4 AP ALT 1500 17:08:54 utc

Figure 74—Roll Axis Example: Track mode, engaged and holding 90° ground track heading

NAV Mode

NAV is displayed in the roll axis information area when the roll axis is armed or engaged in
navigation mode. The NAV text will either be green or magenta, depending on the NAV data
source. Green text denotes NAV data from a NAV radio such as a Garmin SL30 as illustrated in
Figure 75 and Figure 76.

Figure 76—Roll Axis Example: Navigation mode, LOC, engaged

Magenta text denotes NAV data from a GPS source as illustrated in Figure 77 and Figure 78.

ALT 1500 17:08:54 urc

Figure 77—-Roll Axis Example: Navigation mode, GPS, disengaged

4 AP ALT 1500 17:08:54 urc

Figure 78—Roll Axis Example: Navigation mode, GPS, engaged

Some GPS units, such as the Garmin 430/430W, have the ability to output GPS Steering (GPSS)
commands to the Autopilot. When in GPSS mode, the autopilot listens to direct bank angle
requests as they are provided by the GPS. In contrast, when in normal GPS NAV mode, SkyView
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determines the bank angle needed to fly onto and maintain a desired course line. Essentially, a
GPSS outputting GPSS commands is asserting more direct control of the Autopilot. One feature
of GPSS is the GPS’s ability to start turns before a waypoint-induced change of direction to have
the aircraft “round the corner” instead of overlying the waypoint first. When GPSS commands
are seen by SkyView they are automatically followed:

4 AP ALT 1500 17:08:54 urc

Figure 79 - Roll Axis Example: Navigation mode, GPS Steering, engaged

Roll Slip

You may see this during periods of turbulence or if the strength of the servo is not sufficient to
actuate the control surface.

If slipping occurs on the roll servo, SkyView displays a slip warning as illustrated in Figure 80.

VS=ALT 22:07:58 utc

Figure 80—Roll Axis Slip Indicator
Reference the SkyView System Installation Guide for more information regarding servo
slippage.
Roll Error

If a roll error occurs, an error message is simultaneously displayed in the Top Bar and the AP
Menu as illustrated in Figure 81 and Figure 82.

ALT 1500 18:35:44 utc

Figure 81— Roll Axis Example: Top Bar Error Message

BACK ROLL ERR MODE ALT:0FF MODE

Figure 82—Roll Axis Example: AP Menu Error Message

A roll error occurs when the servo cannot be engaged. It may indicate that the servo is
unpowered, has not been configured, or has failed. Consult the SkyView System Installation
Guide for information regarding installation, configuration, and calibration of SkyView servos.

Roll Axis Information Top Bar Summary

Table 8 summarizes the roll axis information in the Top Bar from the previous sections.

Roll Axi
Top Bar Appearance Roll Axis Mode :tat()e“s Heading
FUTURE
5090° 17:08:38

HDGogo ALT 1500 urc HDG DISENGAGED TARGET
TARGET

HDGogo: <4 AP ALT 1500 17:08:26 uic HDG ENGAGED OR
CURRENT
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Top Bar Appearance Roll Axis Mode Rc;ltla,:;us Heading
FUTURE
TRKo90° ALT 1500 17:08:47 uic TRK DISENGAGED TARGET
TARGET
TRKoso: < AP ALT 1500 17:08:54 wutc TRK ENGAGED OR
CURRENT
ALT 1500 17:08:54 uic NAV RADIO DISENGAGED N/A
NAV RADIO ENGAGED N/A
NAV GPS DISENGAGED N/A
NAV GPS ENGAGED N/A
J 22:07:58 wuic SLIP SLIP N/A
ERROR | DISENGAGED |  N/A

Table 8-Top Bar Roll Axis Information Summary

Pitch Axis Information

Pitch axis mode, target, and status information is to the right of the AP text. Below is an
example of pitch axis information in the Top Bar.

Pitch Axis Information

HDGooo: < AP ] 23:30:54 uic

Mode Target

Figure 83—Pitch Axis Information in the Top Bar

Altitude Mode

ALT is displayed in the pitch axis information area when the pitch axis is armed or engaged in
altitude mode. The value to the right of ALT is either the target or current altitude. Note that
the altitude value in the Top Bar is displayed without units. The unit of measurement for the
value in the Top Bar is either in feet or meters, depending on the chosen unit set in the
Measurement Units Menu (IN FLIGHT SETUP MENU > ENTER FULL SCREEN SETUP MENU... >
SYSTEM SETUP > MEASUREMENT UNITS). The white numerical value to the right of ALT - as
shown in Figure 84 - denotes the autopilot’s target altitude. Note that the AP text and roll
arrow are absent from the figure, indicating that the pitch axis is disengaged.

HDGogg*" ALT 1500 20:03:42 utc
Figure 84—Pitch Axis Example: Altitude mode, target 1500, disengaged

An altitude value in blue denotes that the pitch axis is holding that altitude as shown in Figure
85. Note that the AP text and roll arrow are present indicating that the pitch axis is engaged.

HDGogg* AP » ALT 1500 20:05:04 utc

Figure 85—Pitch Axis Example: Altitude mode, engaged and holding 1500
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VS Mode

When the autopilot is changing altitude, the Top Bar denotes that the active mode is VS (blue
text) and the target is the value of the altitude bug (white text). The arrow between VS and ALT
denotes a sequence. All of this information is illustrated in Figure 86.

HDGosa* AP » VS=ALT 20:03:50 vt

Figure 86—Pitch Axis Example: Vertical Speed mode, engaged and changing altitude to match altitude bug

Once the autopilot reaches the target altitude, the mode is automatically switched over to ALT
and the Top Bar will be similar to Figure 85.

Pitch Trim Indicator

When the autopilot is flying the aircraft in ALT mode, a Pitch Trim Indicator can appear in the
Top Bar. This indicator alerts you when the pitch servo detects excessive load on the elevator
which would result in a large pitch excursion when the autopilot is disengaged. If trim is
needed, the altitude target value or future state will be replaced by TRIM and then alternate
between the word TRIM and either an up or down symbol (i.,e., & or ¥ ). Toeliminate
the excessive trim forces that the autopilot is trying to overcome, trim in the direction the
arrow indicates. Adjust the trim in small increments and wait a few seconds between
adjustments to see whether the adjustment is sufficient to remove the out-of-trim indication.

During turbulence and small bumps the trim indicator may flash on and off. Do not
take action based on the trim indicator until it remains on for several seconds.

The Pitch Trim Indicator is designed to detect SIGNIFIGANT out of trim conditions

that are causing the autopilot to use more than minimal force to control the

aircraft. It is not designed to keep the aircraft perfectly in trim, as you would when
hand-flying the aircraft. The lack of a Pitch Trim Indicator should not be interpreted
to mean that the aircraft is perfectly in trim. Therefore, when the autopilot is
disconnected, the aircraft may not be in perfect trim, even when a Pitch Trim
Indicator was not being displayed while the autopilot was flying the aircraft. You
should always assume positive physical control of the aircraft when disengaging the
autopilot.

Pitch Slip

You may see this during periods of turbulence or if the strength of the servo is not sufficient to
actuate the control surface.

If slipping occurs on the pitch servo, SkyView displays a slip warning as illustrated in Figure 87.

22:06:54 utc

Figure 87—-Pitch Axis Slip Indicator

8-8 SkyView Pilot’s User Guide - Revision G



a>» Autopilot Operation

Reference the SkyView System Installation Guide for more information regarding servo
slippage.
Pitch Error

If a pitch error occurs, an error message is simultaneously displayed in the Top Bar and the AP
Menu as illustrated in.

HDGoaa* 20:10:33 urc

Figure 88—Pitch Axis Example: Top Bar Error Message

"HDG:OFF MODE  PTCH ERR MODE

Figure 89—Pitch Axis Example: AP Menu Error Message

A pitch error occurs when the servo cannot be engaged. It may indicate that the servo is
unpowered, has not been configured, or has failed. Consult the SkyView System Installation
Guide for information regarding installation, configuration, and calibration of SkyView servos.
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Pitch Axis Information Top Bar Summary

Table 9 summarizes the pitch axis information in the Top Bar from the previous sections.

Pitch Axis Pitch Axis
Top Bar Appearance Mode State Target
HDGoag* ALT 1500 20:03:42 wuic ALT DISENGAGED 1500
HDGosa® AP b ALT 1500 20:05:04 ALT ENGAGED 1500 .and
Holding
HDGogo® AP » VSSALT 20:03:50 VS ENGAGED ALT MODE
TRIM UP
{329 21:57:49
TRK 4 AP ¢ ALT ALT ENGAGED or DOWN
g Y 22:06:54 SLIP SLIP N/A
ERROR ERROR N/A

Table 9-Top Bar Pitch Axis Information Summary

Control Wheel Steering Indicators

SkyView uses the indicators shown in Figure 90 to denote that the autopilot is in control wheel
steering mode.

CWS CWS 22:06:37 urc

Figure 90—Control Wheel Steering Indicators
Reference the Control Wheel Steering Section for more information.

Airspeed Indicator

SkyView uses the indicator shown in Figure 91 to denote that the aircraft airspeed is outside of
the specified autopilot airspeed range as specified during installation. When SPD is displayed in
the Top Bar the autopilot cannot be engaged.

HDGoso* SPD ALT 2000 03:49:41 urc

Figure 91-Airspeed Indicators

During autopilot-controlled altitude changes, the autopilot causes the aircraft to climb or
descend at a vertical speed governed by either the default climb and descent speeds configured
during installation or by the vertical speed bug. When the autopilot is engaged and aircraft
airspeed rises above the maximum, the autopilot enters an airspeed hold mode, pitching the
aircraft up to prevent exceeding the maximum airspeed. When the aircraft’s altitude rises
above the target ALT bug and the autopilot cannot pitch the aircraft down without going above
the maximum airspeed, SkyView displays:

REDUCE POWER

Likewise, when the autopilot is engaged and aircraft airspeed drops below the minimum, the
autopilot enters an airspeed hold mode, pitching the aircraft down to prevent dropping below
the minimum airspeed. When the aircraft’s altitude drops below the target ALT bug and the
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autopilot cannot pitch the aircraft up without going below the minimum airspeed, SkyView
displays:

ADD POWER

Reference the SkyView System Installation Guide for information regarding maximum and
minimum airspeed parameters for the pitch axis.

AP Menu

The AP Menu is accessible from the Main Menu by pressing AP (MAIN MENU > AP). Users can
arm different autopilot axis modes of operation, engage and disengage the autopilot axes, and
initiate 180 degree turns from current heading or track in the AP Menu.

If you find the need to perform other autopilot-related actions such as tuning the roll or pitch
axis or configuring Disengage/CWS Button modes and behavior, reference the SkyView System
Installation Guide.

Figure 92 illustrates where to find the AP button in the Main Menu.

Figure 92—Press AP in the Main Menu to enter the Autopilot Menu

The Autopilot Menu is illustrated in Figure 93.

"HDG:0FF MODE ALT:0FF MODE

Figure 93—-AP Menu

All of the buttons in Figure 93 are explained in the following sections in the order they show up
in the AP Menu from left to right.

Back
Press the BACK button to return to the Main Menu.

HDG:[ON or OFF], TRK:[ON or OFF], or NAV:[ON or OFF]

Button 2 in the AP Menu has several purposes. It indicates the armed roll axis mode, the state
of the axis, and is a way for the user to engage or disengage the roll axis.

The mode is indicated with a prefix: HDG, TRK, or NAV.

e HDG indicates the roll axis is armed in heading mode.
e TRK indicates the roll axis is armed in ground track mode.
e NAV indicates the roll axis is armed in navigation mode.
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Two visual indicators are used to denote the state of the roll axis: text and the appearance of
the button label. An ON suffix means the roll axis is engaged. An OFF suffix denotes that the roll
axis is disengaged. When engaged, the roll axis button label is highlighted (e.g., W).

You may engage or disengage the roll axis by pressing button 2.

Roll Axis Mode

Button 3 in the AP Menu opens the menu where a user may set the autopilot roll axis mode.
The mode can be set to heading (HDG), GPS ground track (TRK), or navigation (NAV) mode.
Pressing HDG, TRK, NAV, or BACK immediately exits the Roll Axis Mode Menu.

Setting SYNC in the Roll Axis Mode Menu only affects the behavior of the roll axis at the point of
engagement. When highlighted, SYNC configures the autopilot to synchronize the roll axis
target with the current heading or track when the roll axis is engaged. Pressing SYNC does not
exit the Roll Axis Mode Menu.

ALT:[ON or OFF]

Button 4 in the AP Menu has two purposes. It indicates the state of the pitch axis and is a way
for the user to engage or disengage the pitch axis.

Two visual indicators are used to denote the state of the pitch axis: text and the appearance of
the button label. An ON suffix denotes that the pitch axis is engaged. An OFF suffix denotes that
the pitch axis is disengaged. When engaged, the pitch axis button label is highlighted (i.e.,

TS

Users may engage or disengage the pitch axis by pressing button 4.

Pitch Axis Mode

Button 5 in the AP Menu opens the menu where a user may set the autopilot pitch axis mode.
The mode can be set to vertical speed default (VS:DFLT) or vertical speed bug (VS:BUG) mode.
Pressing VS:DFLT or VS:BUG immediately exits the Pitch Axis Mode Menu.

Setting SYNC in the Pitch Axis Mode Menu only affects the behavior of the pitch axis at the
point of engagement. When highlighted, SYNC configures the autopilot to synchronize the pitch
axis target with the current altitude when the pitch axis is engaged. Pressing SYNC does not exit
the Pitch Axis Mode Menu.

180°

Press 180° to initiate an autopilot controlled 180 degree turn from the current heading while
maintaining the current altitude. The autopilot will turn the aircraft to the left with the pitch
axis in altitude hold mode.

MSG

The Message Box is present in the Autopilot Menu and contains important SkyView system
alerts.
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Autopilot Operation and Procedures

How to Arm or Change the Roll Mode

Use this procedure to set the roll axis mode to heading (HDG), track (TRK), or navigation (NAV)
mode. Also use this procedure to toggle SYNC.

1. Enter the AP Menu (MAIN MENU > AP).

2. Press button 3 (MODE) to enter the Roll Axis Mode Menu.

3. Set the roll mode by pressing HDG, TRK, or NAV. As mentioned before, pressing HDG,
TRK, or NAV will immediately change the mode and exit the Roll Axis Mode Menu.

4. Press BACK to return to the AP Menu if you only pressed SYNC, as pressing SYNC toggles
the SYNC but does not back out of the MODE menu.

The mode change is immediately displayed in the Top Bar. Note that changing the mode does
not engage the axis. If the axis is already engaged when the mode is changed, the mode change
is immediately displayed in the Top Bar and the behavior of the autopilot changes to reflect the
new mode.

If you turn SYNC on while the roll axis is disengaged, the Top Bar heading or track target will
display HOLD (in white text). When the roll axis is engaged, the autopilot synchronizes the
heading or track bug with the current direction, the target text in the Top Bar turns blue and
displays the bug setting, and the autopilot holds the heading or track. If the roll axis is already
engaged when you press SYNC, the roll axis will cancel all commands and hold the current
heading or track.

How to Arm or Change the Pitch Mode

Use this procedure to set the pitch axis mode to vertical speed default (VS:DFLT) or vertical
speed bug (VS:BUG) mode. Also use this procedure to toggle SYNC.

1. Enter the AP Menu (MAIN MENU > AP).

2. Press button 5 (MODE) to enter the Pitch Axis Mode Menu.

3. Set the pitch mode by pressing VS:DFLT or VS:BUG. You may also press SYNC. As
mentioned before, pressing VS:DFLT or VS:BUG will immediately change the mode and
exit the Pitch Axis Mode Menu.

4. Press BACK to return to the AP Menu if you only pressed SYNC.

If you toggle SYNC while the pitch axis is disengaged, the Top Bar altitude target will display
HOLD (in white text). When the pitch axis is engaged, the autopilot synchronizes the altitude
bug with the current altitude, the target text in the Top Bar turns blue and displays the bug
setting, and the autopilot holds the altitude. If the pitch axis is already engaged when you press
SYNC, the pitch axis will cancel all commands and hold the current altitude.
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How to Engage or Disengage the Roll Axis in the AP Menu
Use this procedure to engage or disengage the roll axis in the AP Menu.

1. Enter the AP Menu (MAIN MENU > AP).

2. Press button 2 to engage or disengage the roll axis (i.e., ON = engaged and OFF =
disengaged).

3. Press BACK to return to the Main Menu.

Note that the roll axis immediately engages in the selected mode after you press button 2 and
its label indicates ON. The Top Bar also indicates this with green AP text and a green roll
engaged arrow.

If the roll axis is set to SYNC, it will hold the current heading or track upon engagement.

How to Engage or Disengage the Pitch Axis in the AP Menu
Use this procedure to engage or disengage the pitch axis in the AP Menu.

1. Enter the AP Menu (MAIN MENU > AP).

2. Press button 4 to engage or disengage the pitch axis (i.e., ON = engaged and OFF =
disengaged).

3. Press BACK to return to the Main Menu.

Note that the pitch axis immediately engages in the selected mode after you press button 4 and
its label indicates ON. The Top Bar also indicates this with green AP text and a green roll
engaged arrow.

If the pitch axis is set to SYNC, it will hold the current altitude upon engagement.

How to Disengage the Autopilot with the Disengage/CWS Button

The primary function of the Disengage/CWS Button is to disengage the autopilot. Disengage the
autopilot by pressing the Disengage/CWS button. After the Disengage/CWS Button is pressed,
the servos are disengaged and cannot control the aircraft.

In addition to software triggers, the servo disengage line controls an electrical
circuit that prohibits the servo from operating.

How to Engage the Autopilot with the Disengage/CWS Button

The Disengage/CWS Button may be used to engage the autopilot if it is configured to do so in
the Autopilot Setup Menu. If HOLD TO ENGAGE is set to YES, pressing and holding the
Disengage/CWS Button for more than 2 seconds engages both autopilot axes. Note that after 2
seconds, the autopilot status indicator in the Top Bar shows CWS CWS as shown in Figure 90.
This indicates that the servos are in Control Wheel Steering mode and are waiting for the
button to be released before engaging. Once they do engage, they will engage in one of the
modes mentioned in the Control Wheel Steering Section below.
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Reference the SkyView System Installation Guide for information on how to configure
Disengage/CWS Button options.

Control Wheel Steering

Control wheel steering allows you to be flying under autopilot control, press and hold the
Disengage/CWS Button, fly to a new heading and/or altitude, and then release the button to re-
engage the autopilot. The Top Bar looks like Figure 90 while the system is in control wheel
steering mode. When you release the Disengage/CWS button, the autopilot re-engages in one
of two modes: HOLD HEADING/ ALTITUDE, and LAST HEADING/ALTITUDE.

Instructions for configuring the modes and the expected behavior of each mode is fully
explained in the SkyView System Installation Guide, however a brief description of each mode is
included here as well.

e OFF is the default setting and disables control wheel steering. Setting control wheel
steering to OFF does not disable the disengage or engage functions of the button.

e HOLD HEADING/ALTITUDE configures the autopilot to hold the current heading and/or
altitude when you exit control wheel steering mode.

e LAST HEADING/ALTITUDE configures the autopilot to return the aircraft to the heading
and/or altitude the autopilot was set to before you entered control wheel steering
mode.

Note that if, control wheel steering mode is active and the airspeed changes such that it is
outside the maximum and minimum limits configured for the pitch axis during installation,
releasing the Disengage/CWS Button will not re-engage the autopilot. The autopilot can only be
re-engaged when airspeed is within the acceptable range.

How to Change Autopilot Target Heading, Track, or Altitude

The SkyView Autopilot uses heading (or track), vertical speed, and altitude bugs as targets
during operation. If these bugs are adjusted when the autopilot is engaged, the Top Bar
immediately displays the new values and the autopilot immediately reacts and changes course
or altitude. If these bugs are adjust when the autopilot is disengaged, new target values are set
and displayed in the Top Bar and the autopilot will change course and/or altitude when
engaged.

Reference the respective sections in the PFD Operation Chapter for instructions on how to
adjust these bugs.
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9. Alerts

SkyView annunciates important notifications onscreen or in a message window. This chapter
describes SkyView alert behavior and how to acknowledge them.

Onscreen Alerts

SkyView notifies users with a large red X and a descriptive label if a failure occurs. A red X may
overlay an entire page if a data source such as an EMS module fails or a red X may overlay a
single widget if a single engine sensor fails.

For example, the PFD would look like Figure 94 if ADAHRS in the system fail:

- pmmies UTC

ATTITUDE FAIL

PFD ' SCREEN |~ MSG

Figure 94—Example SkyView Failure

Some ongoing alerts will display until acknowledged. An example of this is loss of primary
power resulting in SkyView operating from backup battery. In this condition there will be an
initial notification which requires user acknowledgement.

Message Window

The message window shows basic user notification messages, non-critical but important
warning messages, and critical condition alarms. Use the message window to display and
acknowledge alerts.
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SCREEN

Figure 95—Message Window Button

Press MSG to display the message window as depicted in Figure 95. Once onscreen, it looks like
Figure 96.

Figure 96—Message Window

The message window is divided into two sections. The top section displays Engine alarms and
warnings, while the bottom section displays all other system messages. The windows are
dynamically sized for each message line being displayed. Each section can show a maximum of
5 message lines at once, while 6 total message lines can be displayed between the two sections
at any one time. If SkyView has more messages than the window will allow, the messages are
prioritized and displayed until acknowledged. Once acknowledged, messages are cleared or de-
prioritized to make way for other messages that have not yet been displayed.
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Alarm Indicators

Alarms are only triggered when their respective sensors are configured as self-
clearing or latching alarms. If a sensor’s alarm is configured as off, no alarm will

® trigger, even if that sensor’s measurement enters a range defined as red. Reference
the SkyView System Installation Guide for more information regarding alarm
configuration.

Any time an alarm set point is exceeded, a few things occur:

e The MSG label blinks (see Figure 97) in the lower right hand corner of the screen.
e The measurement’s value blinks and is highlighted red (if displayed).
e [finstalled, an external alarm light will flash.

MSG
Figure 97-Blinking Message Button Label

If the alarm condition pertains to something that is not currently displayed on the screen, the
only visible alert will be the blinking MSG label.

Engine Sensor Alarm Format

Engine sensor alarms are triggered when a sensor’s measurement enters a red range on its
Engine widget. Widgets and ranges should have been configured during installation. Reference
the SkyView System Installation Guide for more information.

Engine sensor alarms follow this format:
[SENSOR NAME] [#] [LO/HI]

For example, if oil temperature enters the red range of its widget, you will see an “OIL HI” alarm
in the message box.

If exhaust gas temperature probe #4 enters the red range of its widget, you will see an “EGT 4
HI” alarm in the message box.

Alarm Acknowledgement

To acknowledge an alarm, press MSG. Pressing MSG opens the message window, displays the
current alarm(s), and stops the blinking of the relevant alarm. Note that self-clearing alarms
may not need acknowledgement if the alarm condition ceases.
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BATT LO

MSG | MSG

Figure 98—Unacknowledged (left) and Acknowledged (right) Alarms

Note that, even when acknowledged, the MSG label will remain red and the alarming onscreen
widget’s numeric value will continue to blink and remain highlighted red until that alarm
condition ceases.

Alarms automatically rearm when their alarm conditions cease.

If installed, the optional external alarm light will either remain lit after acknowledgement (while
the alarm condition continues to exist) or may extinguish with acknowledgement. Instructions
for adjusting this behavior are discussed in the SkyView System Installation Guide.

Multiple Alarms
Any time multiple alarms occur simultaneously, they are handled in the following way:

1. Each numeric value and gauge posts its alarm by being highlighted red and blinking (if
displayed).

2. The MSG label blinks.

3. Alarm messages in the message window are stacked into memory and presented in the
order in which they occurred.

4. If a message was not displayed due to lack of room, these messages are not
acknowledged, and thus the MSG button starts flashing again on closure of the message
window.

5. When the last alarm is acknowledged, the message window is cleared and the MSG
button is no longer red.

All alarmed parameters remain in their alarmed state until the alarm condition no longer exists.
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SV-D700 and SV-D1000 Quick Specifications

7.64” wide x 5.51” tall x 2.14” deep (194 x 140 x 55 mm)

SV-D700 Mechanical
echanica 21b 6.1 0z (1.08 kg) not including SV-HARNESS-D37

10.32” wide x 7.06” tall x 2.14” deep (262 x 180 x 55 mm)

SV-D1000 Mechanical ;"5 5 (1 38 kg) not including SV-HARNESS-D37

Operating )¢ 10 140° F (-30° to +60° C)
Temperature
Voltage Input: 10 - 30 volts DC
Power: ~3.5 amps at 12 volts DC; +1.5 amps with
Power battery
~1.8 amps at 24 volts DC; +0.7 amps with
battery

(1) 37-pin D-sub male connector
(2) 9-pin D-sub male connector
(2) USB 2.0 A-series jacks

(1) RJ45 Ethernet jack

Connections

Type: Thin film transistor, active matrix LCD
SV-D700 Screen EirzigzhtnESS: ;.Zoqui;];;r:iaglh(tlég]i;c;];g\flzgzscreen
Resolution: 800 x 480 color pixels
Type: Thin film transistor, active matrix LCD
SV-D1000 Screen Sirzig:htneSS: 13529’+ dri];l;(l)irfglt(z?gt:ri\r:ﬁ)dvivoi:sscreen

Resolution: 1024 x 600 color pixels

(1) Primary power and ground input

(1) Backup battery (SV-BAT-320) input

(5) Serial RS-232 Ports

(Left and Right) Audio outputs

(4) Contact inputs

(3) USB Ports (2 on back, 1 on main display harness)
(2) SkyView Network Ports

Inputs, Outputs, and
Communication Ports

SkyView Pilot’s User Guide - Revision G 10-1



Appendix A: SkyView System Specifications a>»

SV-ADAHRS-20X Quick Specifications

Mechanical

Operating
Temperature

Connections

Sensor Inputs

Other Inputs, Outputs,
and Communication
Ports

4.71” wide x 1.22” tall x 2.61” deep (120 x 31 x 67 mm)
8.2 0z (0.23 kg)

-22° to 140° F (-30° to +60° C)

(1) 9-pin D-sub male connector
(1) 2-wire connector
(3) 1/8” NPT female threaded fittings

(1) 2-wire OAT for use with SV-OAT-340
Pitot, Angle of Attack, and Static pressure ports

(1) SkyView Network Port

SV-XPNDR-26X Quick Specifications

Mechanical

Operating
Temperature

Connections

Transponder
Capabilities

1.9” high x 2.5” wide x 6.4” deep (48 x 66 x 160mm)
.77Ibs. (350g)

-4° to 148° F (-20C° to +70° C)

(1) 25-pin D-sub male connector
(1) Antenna connector (TNC)

Mode S Transponder: Class 1 (SV-XPNDR-261) or Class 2
(SV-XPNDR-262); ADS-B OUT via 1090ES; TIS Traffic Input.
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SV-ARINC-429 Quick Specifications

4.75” wide x 1.09” tall x 2.61” deep (120 x 27 x 67 mm)

Mechanical 6 0z (0.17 kg)
Operating -4° to 148° F (-20C° to +70° C)
Temperature

(1) 25-pin D-sub female connector

Connections .
(1) 9-pin D-sub male connector

(1) SkyView Network Port

(1) ARINC-429 TX

(2) ARINC-429 RX (w/ Aviation Format serial RX for data
augmentation)

Other Inputs, Outputs,
and Communication
Ports

SV-EMS-220 Quick Specifications

6.35” wide x 1.09” tall x 2.99” deep (162 x 28 x 76 mm)

Mechanical ' (0.27 kg)
Operating ... 140°F (-30° to +60° C)
Temperature

(1) 37-pin D-sub male connector
Connections (1) 25-pin D-sub female connector
(1) 9-pin D-sub male connector

(2) Voltmeters (0 to 30 volts DC)
(11) General Purpose
(3) General Purpose Enhanced
(2) Fuel Flow
(1) Amps (differential)
Sensor Inputs (1) Manifold Pressure
(2) General Purpose Thermocouple
(Left and Right) RPM
(Left and Right) RPM
(6) CHT
(6) EGT
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(1) +12 volt DC auxiliary sensor power output
Other Inputs, Outputs, (1) +5 volt DC auxiliary (fuse limited at 500 mA) sensor
and Communication power output
Ports (1) SkyView Network Port
(1) External Alarm Light Output

SV-GPS-250 Quick Specifications

2.19” wide x 0.75” tall x 3.44” deep (56 x 19 x 88 mm)

Mechanical " (0.19 kg)
Operating .1 140° F (-40° to +60° C)
Temperature

(1) Power wire

(1) Ground wire

(1) Serial TX (NMEA format; 5 Hz update rate)
(1) Serial RX

Connections

SV-BAT-320 Quick Specifications

3.30” wide x 2.10” tall x 3.90” deep (162 x 28 x 76 mm)

Mechanical 9.6 0z (0.27 kg)
Operating Charge: 32°to0 113° F (0° to +45° C)
Temperature Discharge: -4° to 140° F (-20° to +60° C)

Connections (1) 3 pin power
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Autopilot Servo Quick Specifications

SV32 Mechanical

SV42 Mechanical

SV52 Mechanical

Operating
Temperature

Connections

SV32 Torque

SV42 Torque

SV52 Torque

2.47” wide x 4.20" tall x 3.98” deep (63 x 107 x 101 mm)
2 lbs (0.91 kg)

2.47” wide x 5.13“ tall x 3.98” deep (63 x 130 x 101 mm)
3 lbs (1.36 kg)

2.47” wide x 6.05" tall x 3.98” deep (63 x 154 x 101 mm)
4 |bs (1.81 kg)

-22°t0 167° F (-30° to +75° C)

(1) Power wire

(1) Ground wire

(1) SkyView Network Port (4 unterminated wires, no
connector)

(1) AP Disengage / Control Wheel Steering Button
(unterminated wire, no connector)

36 inch pounds

55 inch pounds

72 inch pounds
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GPL License Information
SkyView's operating system contains copyrighted software that is licensed under GPL. A copy of that license is included in this document on the following page. You may obtain the complete Corresponding Source code from us for
a period of three years after our last shipment of this product, by sending a check or money order for $15 to:

Dynon Avionics

Attn: GPL Source Code Offer
19825 141" PI NE
Woodinville, WA 98072

Please write “SkyView source code request” in the memo line of your payment.

Also see http://www.dynonavionics.com/docs/SkyView_GPL.html for more information.

This offer is valid to anyone in receipt of this information.

In accordance with the Gnu General Public License v2 (GPLv2), the source code for the operating system kernel used in SkyView panels is available under GPLv2 terms. The SkyView application itself, which runs on top of Linux, is
not subject to GPLv2 requirements and is not available in source code form.

GNU GENERAL PUBLIC LICENSE
Version 2, June 1991
Copyright (C) 1989, 1991 Free Software Foundation, Inc.,
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.
Preamble

The licenses for most software are designed to take away your freedom to share and change it. By contrast, the GNU General Public License is intended to guarantee your freedom to share and change free software--to make sure
the software is free for all its users. This General Public License applies to most of the Free Software Foundation's software and to any other program whose authors commit to using it. (Some other Free Software Foundation
software is covered by the GNU Lesser General Public License instead.) You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed to make sure that you have the freedom to distribute copies of free software (and charge for this service if you
wish), that you receive source code or can get it if you want it, that you can change the software or use pieces of it in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to ask you to surrender the rights. These restrictions translate to certain responsibilities for you if you distribute copies of the
software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the recipients all the rights that you have. You must make sure that they, too, receive or can get the source code. And you must
show them these terms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which gives you legal permission to copy, distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain that everyone understands that there is no warranty for this free software. If the software is modified by someone else and passed on, we want its recipients
to know that what they have is not the original, so that any problems introduced by others will not reflect on the original authors' reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid the danger that redistributors of a free program will individually obtain patent licenses, in effect making the program proprietary. To
prevent this, we have made it clear that any patent must be licensed for everyone's free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.
GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains a notice placed by the copyright holder saying it may be distributed under the terms of this General Public License. The "Program", below, refers to any such
program or work, and a "work based on the Program" means either the Program or any derivative work under copyright law: that is to say, a work containing the Program or a portion of it, either verbatim or with modifications
and/or translated into another language. (Hereinafter, translation is included without limitation in the term "modification".) Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not covered by this License; they are outside its scope. The act of running the program is not restricted, and the output from the Program is covered only if its
contents constitute a work based on the Program (independent of having been made by running the Program). Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's source code as you receive it, in any medium, provided that you conspicuously and appropriately publish on each copy an appropriate copyright notice and
disclaimer of warranty; keep intact all the notices that refer to this License and to the absence of any warranty; and give any other recipients of the Program a copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, thus forming a work based on the Program, and copy and distribute such modifications or work under the terms of Section 1 above, provided that you
also meet all of these conditions:

a) You must cause the modified files to carry prominent notices stating that you changed the files and the date of any change.

b) You must cause any work that you distribute or publish, that in whole or in part contains or is derived from the Program or any part thereof, to be licensed as a whole at no charge to all third parties under the terms of this
License.

c) If the modified program normally reads commands interactively when run, you must cause it, when started running for such interactive use in the most ordinary way, to print or display an announcement including an
appropriate copyright notice and a notice that there is no warranty (or else, saying that you provide a warranty) and that users may redistribute the program under these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself is interactive but does not normally print such an announcement, your work based on the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from the Program, and can be reasonably considered independent and separate works in themselves, then this
License, and its terms, do not apply to those sections when you distribute them as separate works. But when you distribute the same sections as part of a whole which is a work based on the Program, the distribution of the whole
must be on the terms of this License, whose permissions for other licensees extend to the entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the intent is to exercise the right to control the distribution of derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on the Program with the Program (or with a work based on the Program) on a volume of a storage or distribution medium does not bring the other work under the scope of
this License.

3. You may copy and distribute the Program (or a work based on it, under Section 2) in object code or executable form under the terms of Sections 1 and 2 above provided that you also do one of the following:
a) Accompany it with the complete corresponding machine-readable source code, which must be distributed under the terms of Sections 1 and 2 above on a medium customarily used for software interchange; or,
b) Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no more than your cost of physically performing source distribution, a complete machine-readable copy of the corresponding
source code, to be distributed under the terms of Sections 1 and 2 above on a medium customarily used for software interchange; or,

c) Accompany it with the information you received as to the offer to distribute corresponding source code. (This alternative is allowed only for noncommercial distribution and only if you received the program in object code or
executable form with such an offer, in accord with Subsection b above.)
The source code for a work means the preferred form of the work for making ifications to it. For an work, source code means all the source code for all modules it contains, plus any associated interface
definition files, plus the scripts used to control compilation and installation of the executable. However, as a special exception, the source code distributed need not include anything that is normally distributed (in either source or
binary form) with the major components (compiler, kernel, and so on) of the operating system on which the executable runs, unless that component itself accompanies the executable.

If distribution of executable or object code is made by offering access to copy from a designated place, then offering equivalent access to copy the source code from the same place counts as distribution of the source code, even
though third parties are not compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program except as expressly provided under this License. Any attempt otherwise to copy, modify, sublicense or distribute the Program is void, and will automatically
terminate your rights under this License. However, parties who have received copies, or rights, from you under this License will not have their licenses terminated so long as such parties remain in full compliance.

5. You are not required to accept this License, since you have not signed it. However, nothing else grants you permission to modify or distribute the Program or its derivative works. These actions are prohibited by law if you do
not accept this License. Therefore, by modifying or distributing the Program (or any work based on the Program), you indicate your acceptance of this License to do so, and all its terms and conditions for copying, distributing or
modifying the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the Program), the recipient automatically receives a license from the original licensor to copy, distribute or modify the Program subject to these terms and
conditions. You may not impose any further restrictions on the recipients' exercise of the rights granted herein. You are not r for enforcing li by third parties to this License.

7. If, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not limited to patent issues), conditions are imposed on you (whether by court order, agreement or otherwise) that
contradict the conditions of this License, they do not excuse you from the conditions of this License. If you cannot distribute so as to satisfy simultaneously your obligations under this License and any other pertinent obligations,
then as a consequence you may not distribute the Program at all. For example, if a patent license would not permit royalty-free redistribution of the Program by all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of the section is intended to apply and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right claims or to contest validity of any such claims; this section has the sole purpose of protecting the integrity of the free software
distribution system, which is implemented by public license practices. Many people have made generous contributions to the wide range of software distributed through that system in reliance on consistent application of that
system; it is up to the author/donor to decide if he or she is willing to distribute software through any other system and a licensee cannot impose that choice.
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This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by copyrighted interfaces, the original copyright holder who places the Program under this License may add an explicit
geographical distribution limitation excluding those countries, so that distribution is permitted only in or among countries not thus excluded. In such case, this License incorporates the limitation as if written in the body of this
License.

9. The Free Software Foundation may publish revised and/or new versions of the General Public License from time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to address new
problems or concerns.

Each version is given a distinguishing version number. If the Program specifies a version number of this License which applies to it and "any later version", you have the option of following the terms and conditions either of that
version or of any later version published by the Free Software Foundation. If the Program does not specify a version number of this License, you may choose any version ever published by the Free Software Foundation.

10. If you wish to incorporate parts of the Program into other free programs whose distribution conditions are different, write to the author to ask for permission. For software which is copyrighted by the Free Software
Foundation, write to the Free Software Foundation; we sometimes make exceptions for this. Our decision will be guided by the two goals of preserving the free status of all derivatives of our free software and of promoting the
sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY
SERVICING, REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE
LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR
DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED
OF THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the public, the best way to achieve this is to make it free software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the start of each source file to most effectively convey the exclusion of warranty; and each file should have at least the "copyright" line and a
pointer to where the full notice is found.

<one line to give the program's name and a brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify it under the terms of the GNU General Public License as published by the Free Software Foundation; either version 2 of the License, or (at your option) any later
version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public License
for more details.

You should have received a copy of the GNU General Public License along with this program; if not, write to the Free Software Foundation, Inc., 51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.
Also add information on how to contact you by electronic and paper mail.
If the program is interactive, make it output a short notice like this when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author

Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type “show w'.

This is free software, and you are welcome to redistribute it

under certain conditions; type ‘show c' for details.

The hypothetical commands ‘show w' and ‘show c' should show the appropriate parts of the General Public License. Of course, the commands you use may be called something other than ‘show w' and ‘show c'; they could even
be mouse-clicks or menu items--whatever suits your program.

You should also get your employer (if you work as a programmer) or your school, if any, to sign a "copyright disclaimer" for the program, if necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program

“Gnomovision' (which makes passes at compilers) written by James Hacker.

FTGL License Information
Source: http://homepages.paradise.net.nz/henryj/code/
Copyright (C) 2001-3 Henry Maddocks

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and associated documentation files (the "Software"), to deal in the Software without restriction, including without limitation the rights to
use, copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT.

IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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