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IMPORTANT PRE-INSTALLATION NOTICE 

 
     Before installing the monitoring system, READ THE LIMITED WARRANTY / AGREEMENT.  There is information in the 
Limited Warranty / Agreement that may alter your decision to install this product.  IF YOU DO NOT ACCEPT THE TERMS 
OF THE LIMITED WARRANTY / AGREEMENT DO NOT INSTALL THE PRODUCT. The product may be returned for a 
refund if you do not accept the terms of the Limited Warranty / Agreement.  
 
     Before starting the installation, make sure that your planned installation will not interfere with the operation of any 
controls.  The installer should use current aircraft standards and practices to install this product.  Refer to AC 43.13-2A, 
Acceptable Methods, Techniques, and Practices - Aircraft Alterations and AC 43.13-1B, Acceptable Methods, Techniques, 
and Practices--Aircraft Inspection and Repair.  
 

Experimental instrument limited to use in experimental aircraft. 
Not approved for use in aircraft with FAA type certificates.
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AF-3400s, AF-3500s, AF-4500s   Post Installation Check 

 

CAUTION: Do not fly the aircraft until the following check list has been completed.  

Never Power the system with an automotive battery charger and the aircraft battery disconnected. 

 

Before Power is Applied for the First Time 

 Ǐ  Screen mounted following the installation manual 

 Ǐ  Magnetometer mounted (Label up, connector forward) 

 Ǐ  Screen case has been properly grounded using center case screw 

 Ǐ  Wiring harness is properly connected to screen 

 Ǐ  Verify relay protection diodes are installed on all large aircraft relays (Master, Starter,  
     Avionics...etc) 

 Ǐ  Pitot/Static and AOA plumbing is secured to the correct ports on the screen 

 Ǐ  Trim Servo indication wires are connected per the installation manual wiring diagram 
 
 
Applying Power for the First Time 

Ǐ  Turn on aircraft battery power and power on the screens on. 

Ǐ  Verify the unit powers up; read the warning message where the I AGREE button      
     is displayed. This page contains the software version installed along with any   
     mapping effective/expiration dates. 

Ǐ  Set your clock time-zone offset 

Ǐ  Set the AHRS Pitch Adjust for your aircraft's panel tilt (0 or 8 degrees typically) 

Ǐ  Following the installation manual, calibrate the Fuel Tanks 

Ǐ  Following the installation manual, calibrate all trim and flap position sensors 

Ǐ  Set the airspeed V speeds based on your aircraft manufacturers    
     recommendations. 

Ǐ  Set all engine temperatures/limits based on your engine manufacturers  
     recommendations 

Ǐ  Set fuel tank, fuel pressure, fuel pressure, oil temperature, and oil pressure warning  
     parameters 

Ǐ  Configure your Serial Ports based on devices connected 

Ǐ  Configure your GPS/NAV Settings based on Serial Port selection 

Ǐ  Verify all GPS and NAV sources are properly communicating with the EFIS. See       
     Appendix J: 430W - EFIS - Autpilot - ARINC Troubleshooting guide if you have an       
     autopilot and/or a Garmin GNS-430W/530W. 

Ǐ  AOA Post-Installation Pre-Flight Checklist Completed 
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First Engine Start 

 Ǐ  With relay protection diodes installed, your AFS screen(s) can be turned on before the engine is 
      started. 

 Ǐ  After the engine has started, verify oil pressure and temperature. If none is indicated 
     SHUT DOWN the engine. Verify all wiring and consult your local A&P, the engine        
     manufacturer, and/or AFS technical support. 

 Ǐ  Verify all engine indications are correct per your engine manufacturers manual 

 

 

Before First Flight 

 Ǐ  Verify you have the latest system software and mapping data (if applicable) - Visit the         
      AFS Website for latest software and map data. 

 Ǐ  Weight & Balance page updated with your aircrafts data 

 Ǐ  Checklist pages updated with information from your aircraft manufacturer 

 Ǐ  Magnetometer Alignment completed on all screens with an AHRS installed (See video on AFS      
     website Support Forum) 

 Ǐ  EFIS AOA Calibration Checklist completed 

 Ǐ  Pitot/Static check completed from an authorized FAA Repair Station.  

 Ǐ  EFIS and autopilot gains are set per the installation manual 
 

 

In-Flight Configuration 

 Ǐ  Verify airspeed and altitude indicate correctly 

 Ǐ  Verify heading indicates correctly using a backup whiskey compass for reference 

 Ǐ  Test navigation sources and verify they function properly 

 Ǐ   If an autopilot is installed and coupled to the EFIS, check its functions  

 
 
After First Flight  

 Ǐ  Calibrate Fuel Flow K-Factor (See Installation Manual) 

 

 

 

 

 AOA FLIGHT WARNING: 
 

The EFIS may be shipped with AOA aircraft calibration data pre-installed.  If you choose to use this data, 

you must verify the validity of the data or calibrate the AOA to meet your specifications before using. You 

must also read and understand the separate AOA manual before using the AOA instrument in flight.   
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LIMITED WARRANTY / AGREEMENT 

Advanced Flight Systems Inc. (ñAFSò) warrants its aircraft monitoring system instrument and system components to be free from 
defects in materials and workmanship for a period of one year commencing on the date of the first flight of the instrument or one 
year after the invoice date, whichever comes first.  AFS will repair or replace any instrument or system components under the terms 
of this Warranty provided the item is returned to AFS prepaid. 

This Warranty shall not apply to any unit or component that has been repaired or altered by any person other than AFS, or that has 
been subjected to misuse, abuse, accident, incorrect wiring, or improper or unprofessional installation by any person.  THIS 
WARRANTY DOES NOT COVER ANY REIMBURSEMENT FOR ANYONE'S TIME FOR INSTALLATION, REMOVAL, ASSEMBLY 
OR REPAIR. AFS reserves the right to determine the reason or cause for warranty repair.  

1. This Warranty does not extend to any engine, machine, aircraft, boat, vehicle or any other device to which the AFS monitoring 
system may be connected, attached, or used with in any way. 

 
2. THE REMEDIES AVAILABLE TO THE PURCHASER ARE LIMITED TO REPAIR, REPLACEMENT, OR REFUND OF THE 

PURCHASE PRICE OF THE PRODUCT, AT THE SOLE DISCRETION OF AFS.   CONSEQUENTIAL DAMAGES, SUCH AS 
DAMAGE TO THE ENGINE OR AIRCRAFT, ARE NOT COVERED, AND ARE EXCLUDED.  DAMAGES FOR PHYSICAL 
INJURY TO PERSON OR PROPERTY ARE NOT COVERED, AND ARE EXCLUDED. 

 
3. AFS is not liable for expenses incurred by the customer or installer due to AFS updates, modifications, improvements, 

upgrades, changes, notices or alterations to the product.   
 
4. The pilot must understand the operation of this product before flying the aircraft. Do not allow anyone to operate the 

aircraft that does not understand the operation of the monitoring system.  Keep the operating manual in the aircraft at all 
times. 

 
5. AFS is not responsible for shipping charges or damages incurred during shipment. 
 
6. No one is authorized to assume any other or additional liability for AFS in connection with the sale of AFS products. 
 
7. IF YOU DO NOT AGREE TO ACCEPT THE TERMS OF THIS WARRANTY, YOU MAY RETURN THE PRODUCT 

FOR A FULL REFUND. IF YOU DO NOT AGREE TO ACCEPT THE TERMS OF THIS WARRANTY, DO NOT 
INSTALL THE PRODUCT. 

 
8. This warranty is made only to the original purchaser and is not transferable.  THIS WARRANTY IS IN LIEU OF ALL 

OTHER WARRANTIES OR OBLIGATIONS, EXPRESS OR  IMPLIED, ORAL OR WRITTEN.  AFS EXPRESSLY 
DISCLAIMS ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.  
THE PURCHASER AGREES THAT IN NO EVENT SHALL AFS BE LIABLE FOR SPECIAL, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES, INCLUDING DAMAGES TO THE ENGINE OR AIRCRAFT, LOST PROFITS, LOSS OF 
USE, OR OTHER ECONOMIC LOSS.  EXCEPT AS EXPRESSLY PROVIDED HEREIN, AFS DISCLAIMS ALL OTHER 
LIABILITY TO THE PURCHASER OR ANY OTHER PERSON IN CONNECTION WITH THE USE OR 
PERFORMANCE OF AFS' PRODUCTS, INCLUDING BUT NOT LIMITED TO STRICT PRODUCTS LIABILITY IN 
TORT. 
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INTRODUCTION 

Advanced Flight Systems Inc. manufactures three different size EFIS and Engine Monitor systems.  The AF-3400 uses a 
6.5ò display and the AF-3500 and AF-4500 use an 8.4ò display.  The  new ñsò CPU systems utilize our new high speed 
CPU and support Synthetic Vision. The systems can be purchased as an EFIS only ñEFò, Engine Monitor only ñEMò, Multi 
Function Display ñMFDò, or as a single screen with both EFIS and Engine Monitor boards installed ñEEò.  Multiple systems 
can be easily connected to share all data between screens.  Install an EFIS ñEFò and an Engine Monitor ñEMò screen and 
you will have the ability to display flight and engine instruments on both screens.  Our EFIS Systems utilize 
a Crossbow AHRS which is an AFS customized version of the certified Crossbow AHRS500.   

WARNING 
It is possible for any instrument to fail and display inaccurate readings. Therefore, you must be able to recognize an 
instrument failure and you must be proficient in operating your aircraft safely in spite of an instrument failure. If you do not 

have this knowledge, contact the FAA or a local flight instructor for training. The ability for this product to detect a problem is directly 
related to the pilotôs ability to program proper limits and the pilotôs interpretation and observation skills. The pilot must understand the 
operation of this product before flying the aircraft. Do not allow anyone to operate the aircraft that does not know the operation of this 
product. A copy of this manual must be kept in the aircraft at all times. 

The AF-3400/3500/4500 will automatically turn on any time power is applied to the unit.  

NOTE: The system is designed to remove a gauge needle from the screen if a  transducer is disconnected. 

Each gauge can have an upper and lower caution and warning limit.  If a gauge is in the caution area the needle and value 
will turn yellow. If a gauge is in the warning area the needle and value will turn red. 

If the engine RPM is greater than 500rpm and a gauge is in the warning area the gauge name will be displayed over button 
1 in red and an audible warning will generated. For example if the oil pressure is low you should hear ñCheck Oil 
Pressureò, this will repeat every 5 seconds until the gauge is no longer in the warning area or you press button 1 to 
acknowledge the error and stop the audible warning for that gauge. 

The system will give the audible warning ñCheck Fuel Computerò on startup if the fuel computerôs gallons remaining value 
does not match the fuel tanks level.  This feature (if turned on in Instrument Calibration) should warn you if you have added 
fuel and forget to adjust the fuel computer.  The number of gallons that will generate an error is adjusted in Instrument 
Calibrate.  Since the fuel levels are NOT accurate when the tanks are near full this value is doubled when the tanks show 
full. 

See Instrument Calibration for directions on setting the upper and lower caution and warning limits.   

    SD Card Slot 

 

 

 

 

 

 

 

 

 

 

 

SD Card ICON 

 

 

 

 

[Left Knob/Button] [Button1]  [Button2]  [Button3]  [Button4]  [Button5]   [Right Knob/Button] 
  (AF-4500 Only)                  (Joystick AF-4500 Only 
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Knobs and Buttons 
The AF-3400 and 3500 have 5 buttons and one rotary knob with a push button for data input. 

The AF-4500 has a left rotary knob,  5 buttons and one rotary/joy stick knob on the right side with a push 
button for data input. 

 

SYSTEM OPERATION 
 
Power On / Off 

For wiring information see APPENDIX K 
 

Turning the Unit ON 

The AF-3400/3500/4500 will turn on anytime power is applied to the Master or Backup power input and will 
stay running as long as there is power supplied to one of the inputs. If you have the optional internal battery 
the system can be turned on by pressing and holding [Button 1] for 2 seconds. 

Turning the Unit OFF 

The AF-3400/3500/4500 will turn off when power is removed from the Master and Backup power inputs.  If 
power is turned off and you have the optional battery installed you will get the following message: 

 

If you press any of the buttons the EFIS will stay on using battery power.   

 
Battery Shutdown 

The AF-3400/3500/4500 can be turned off when on battery power by pressing and holding [Button 2], 
[Button 3], or [Button 4] for three seconds.  The unit will also turn off when on battery power if you do not 
have airspeed or RPM for 5 minutes or if the battery drained. 

 
Battery Operation 

The optional internal battery is designed to allow the unit to operate in the event of an external power failure.  

 Å The internal battery is a lithium ion battery and is recharged whenever input power is connected.  

 Å When new, a fully charged battery is rated for 1 hour of normal operation.  The screen will 
automatically dim when running on battery power to help conserve battery life. 

If you lose external power in flight and the system is running on the internal battery you should land at the next 
available airport.   There are many factors that can reduce battery life.  

DO NOT ASSUME THAT YOU HAVE ONE HOUR OF BATTERY LIFE.   
NEVER TAKE OFF USING BACKUP BATTERY POWER. 

When the unit is running on internal battery power a battery status ICON is displayed on the lower right hand 
corner of the display. 

 

 
 

    
Low Battery      Full Battery  
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Screen Selection  
 

You can rotate through the enabled screens on the unit by pressing the [PAGE] button. 
 

  

   EFIS            EFIS & EMS 

 
 

  

  EFIS - EMS - MAP          EFIS & MAP 

 
 

  

   MAP       EMS 
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 Six-Pack Panel Page ("s" CPU)    AIR and EMS (non ñsò CPU only) 

 

Enable/Disable Pages 

You can select what pages are in the screen rotation from the [EFIS] -> [Settings] -> [More] menu by 
pressing the <Page List> knob button. The knob is used to enable or disable each item. After selecting the 
desired pages be sure and press the [SAVE] button. Some pages on the list may be grayed out if you didn't 
purchase those features or disabled them in the Calibration Menu (MAP & VPX). 

 

 

 

 

 

 

 
 

 

Knob List Configuration 

You can select which items appear on the knob pop up list when you press the 
knob button from the  [EFIS] -> [Settings] -> [More] -> [Page List] -> [Knob 
List]  menu. The knob is used to enable or disable each item. After selecting the 
desired items be sure and press the [SAVE] button. Some items will appear on 
the list on certain pages even when turned off;  DIM is always available on the 
checklist page,  ZOOM is always available on a map page.   
 

 
The knob pop-up menu selection can be configured for PUSH SEL (press the 
knob to select next item in list) or TURN SEL (turn the knob to select item in 
list) from the KNOBLIST menu.  
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EFIS Flight Display 

 

Magnetic Heading Heading Bug Setting 

Current Gôs            Vertical Speed 

Airspeed Bug Setting Altitude Bug Setting 

Pitch Angle        Standard Rate Turn  

                      Roll Angle 

G METER Tape              Vertical Speed Tape 

 

True Airspeed   Baro Set 

 

Slip Ball   Wind 

 

 

 

 

 

 

AHRS Alignment (Gyro) 

When power is applied to the system the EFIS display will have a large RED X while the AHRS in initializing.  

The Aircraft should not be moved until the RED X disappears from the Screen (Approximately 40 seconds). 

 

 

CAUTION:  

If for any reason the RED X appears on the screen the Horizon Attitude, Heading, and Slip display MUST NOT 
BE RELIED ON FOR PRIMARY NAVIGATION. 

 

Dual AHRS Monitoring 

 If you have a dual screen system with two AHRS units you can configure the 
screens to monitor both AHRS units. If a screen detects that there is an AHRS 

mismatch error in Roll, Pitch, or Heading you will get an AHRS MISMATCH error displayed on the center of 
the screen.  See Dual AHRS configuration for proper setup.    
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Screen Dimming 

The screen can be dimmed from the Checklist page by turning the right knob anytime the 
word DIM is displayed.  If DIM is not displayed press the knob and select DIM from the list.

 
 

Barometric Pressure/Altitude 

The current barometer setting is displayed in the box below the altitude tape. The 
value is shown in either inches of Mercury or millibars. The current barometer setting 
can be adjusted by turning the knob anytime the word BARO is displayed.  If BARO 
is not displayed press the knob until it is displayed.  The current field elevation is 
stored in memory so that the altitude should be correct on power on. 

 

Airspeed 

The airspeed is displayed on the left side of the screen using an analog 4 colored tape and digital 
readout.  The airspeed range marks can be adjusted in Instrument Calibration under Airspeed. The 
airspeed units are displayed in both the upper Indicated Airspeed box and the lower True Airspeed 
box. A barber pole style hash will automatically show above Vne. 

 

 

   Horizon Roll and Pitch

The horizon (roll and pitch) works the same way that you would 
expect a traditional artificial horizon to work. The white zero pitch line 
stays parallel to the actual horizon regardless of the aircrafts pitch and 
roll. If you have the new ñsò CPU and have the SV enabled you will 
notice that the zero pitch line is not always on the horizon. If the 
display is showing terrain above the zero-pitch line, your aircraft is 
below the upcoming terrain. 

The parallel lines above and below the horizon line are the pitch 
indicator lines. Similarly the arrow rotating around the roll indicator 
gives you visual representation of your current roll angle. Each mark 
represents 10 degrees of roll with longer marks at  0, 30, 45, and 60. 
The pitch line can be adjusted for level flight from the main EFIS page 
by pressing the following buttons [EFIS] -> [SETTINGS] -> [PITCH 
ADJ] The right knob is then used to adjust for level flight pitch. 

 

 

Altitude

The altitude tape gives you a visual representation of your altitude. 
The digital readout points to your current altitude, thousands of feet 
are displayed using large numbers while hundreds of feet are 
displayed using smaller numbers. The green chevrons are located at 
1000ô intervals for IFR cruising altitudes and the white chevrons are 
located at 500ô indicating VFR cruising altitudes. Above the tape are 
two boxes showing the value of the two altitude bugs. The main ALT 
bug is for the Flight Director altitude pre-select. It's altitude is shown 
in the upper box. The lower box displays altitude for the MIN ALT bug 
which is used to program a DH/MDA for an IFR approach. 
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Heading ï EFIS DG

This heading is displayed like a standard slaved directional gyro. 
The digital readout in the pointer shows your current heading.  If 
the EFIS DG is red, the heading should not be relied on and you 
should check the magnetometer wiring. 

 

 

 

Skid/Slip Ball (Inclinometer)

The skid/slip ball works like any standard mechanical 
gauge. If the ball is within the black lines, then you are in coordinated flight. The ball on the 
outside of a turn indicates a skid, while the ball on the inside of a turn indicates a slip. 

 

 

Standard Rate Turn Indicator

The required bank angle for a standard rate turn is indicated by a white triangle on 
the roll scale. If you align the yellow bank angle pointer with one of the white triangles 
you should complete a 180º turn in 1 minute.  The required bank angle will change 
with airspeed and the triangles will disappear below 30 kts. 

 

Vertical Speed

The vertical speed is displayed using a green bar located on the right side of the altimeter tape.  The bar 
will increase upward for climbing flight and increase downward for descending flight.  The digital vertical 
speed will be displayed on the top of the gauge in a climb and on the bottom of the gauge for a descent. 

 

 

  

 

G-Meter

The G-Meter is located next to the Airspeed tape. The current G loading will be displayed with a 
green bar. The G-Meter options are selected from the following menu: 

[EFIS] -> [G METER]  

From the G Meter menu you can: 

Turn the G Meter On/Off 

Reset the G Meter. 

The G Meter is limited to +/- 5 Gôs and will record the maximum and minimum Gôs that 
the aircraft has seen since the last time the Reset button was pressed with a green 
marker on the scale.  
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Flight Path Marker

The green flight path marker (FPM) or velocity vector shows where the aircraft is 
actually moving. Think of it as a visual representation of GPS Track. The green 
target will only be centered under steady state flight conditions with no wind. 
Usually the target will be moving around the display showing where the airplane 
is going, not where the nose is pointed. If you have a strong cross wind from the 
left you will see the FPM move to the right.  If you keep the FPM on the horizon 
line you will maintain level flight, even during steep turns. The FPM requires a 
valid GPS signal be present and Synthetic Vision enabled. The FPM will be red 
if there is no GPS signal or there is not enough room on the screen to show the FPM deviation. 
 
 
 
EFIS Bugs (Airspeed, Altitude, Minimum Alt, Heading) 

 

Altitude Bug 

The Altitude Bug can be turned on and off from the [EFIS] -> [NAVIGATION] -> [BUGS] -> [ALT] 
menu. If the Altitude Bug is on and the text over the knob is <-ALT-> the knob will set the desired 

altitude bug location. If the text is not <-ALT-> you should press the knob button until it appears. 
Holding the knob down for two seconds will sync the altitude bug to the current altitude. The box on 
the top of the altitude tape shows the current bug location and will have a black background when 
selected.  

Altitude Alerting 

The Altitude Alerting function provides visual and voice ñALTITUDEò alerts when approaching the Altitude Bug. 
 

¶ Upon passing through 100 feet of the Selected Altitude, the Altitude Bug changes from White to Yellow 
 

¶ When the aircraft passes within 200 ft of the Selected Altitude, the Altitude Bug changes from Yellow to 
Cyan, and the voice alert  ñALTITUDEò is generated. 

 

¶ After reaching the Selected Altitude the pilot flies outside of the deviation band (±200 feet of the Altitude 
Bug),  the Altitude Bug changes from Cyan to Yellow, and the voice alert  ñALTITUDEò is generated. 

 
Altitude > 1000ô of Bug      1000ô > Altitude > 200ô of Bug  Altitude < 200ô of Bug 

 
 

 

 

 

 

 

 

Minimum Descent Altitude/Decision Height Bug 

 

A barometric Minimum Descent Altitude Bug (MDA, or Decision Height, DH) is displayed whenever the 
altitude bug is turned on. If the MDA Bug is on and the text over the knob is <-MIN ALT-> the knob will set 
the desired MDA bug location. If the text is not <-MIN ALT-> you should press the knob button until it appears. 

Holding the knob down for two seconds will sync the bug to the current altitude. The second box on the top of the 
altitude tape shows the current bug location and will have a black background when selected.  

MDA/DH Alerting 

The MDA Alerting function provides visual and voice ñMINIMUMSò alerts when approaching the Bug. 
 

¶ Upon passing through 100 feet of the Selected Altitude, the Bug changes from Cyan to White. 
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¶ After reaching the Selected Altitude the Bug changes from White to Yellow, and the voice alert  
ñMINIMUMSò is generated. 
 

Altitude > 100ô of MDA Bug      100ô > Altitude >  MDA Bug Altitude <  MDA Bug ñMIMIMUMSò 
 

 

 

 

 

 

 

 

 

Airspeed Bug 

The Airspeed Bug can be turned on and off from the [EFIS] -> [NAVIGATION] -> 
[BUGS] -> [SPD] menu. If the Airspeed Bug is on and the text over the knob is <-SPD-> 
the knob will set the desired airspeed bug location. If the text is not <-SPD-> you should 

press the knob button until it appears. Holding the knob down for two seconds will sync 
the airspeed bug to the current airspeed. The box on the top of the airspeed tape shows 
the current bug location and will have a black background when selected 

 

 

Heading Bug 

The Heading Bug can be turned on and off from the [EFIS] -> [NAVIGATION] -> 
[BUGS] -> [HDG] menu. If the Heading Bug is on and the text over the knob is <-
HDG-> the knob will set the desired heading bug location. If the text is not <-HDG-
> you should press the knob button until it appears. Holding the knob down for two 

seconds will sync the heading bug to the current magnetic heading. The text next 
to the heading box shows the current bug location and will have a black 
background when selected. 

 

The knob and joystick on the AF-4500 can be used as a shortcut for HDG & CRS, ALT 
& VS. If the ALT bug is  changed and then the joystick is pressed in, the VS function 
will automatically become active. If the VS is not changed, the joystick function will 
return to normal after 2 seconds. This feature also applies to the left knob. When HDG 
is changed, the knob can be pressed within 2 seconds to automatically change the 

         function to CRS. After 2 seconds of no activity, normal knob functionality will be  
         restored. 

 

Clock/Timer Operation 

The time functions can be accessed from the main screen by pressing the [TIMER] button. 

Clock Setting 

Press the [CLOCK] then [SET] buttons to enter the date/time adjustment menu. The knob is used to 
adjust each field and the knob is pressed to advance to the next field. First set the time in Zulu format, 
then the date, and finally the last field is your local time offset.   
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Timer Functions 

The system has a count-down and count-up timer that is accessed by pressing the [TIMER] button in the 
main menu.  The timer value is adjusted with the knob and controlled using the buttons: 

[START]   [STOP]    [RESET]    [UP/DWN] [ADJ] 

The Up or Down mode is displayed with an arrow on the screen. If Count Down mode is selected, the 
right knob is used to set the starting time. The timer display will flash green when 0:00 is reached and you 
will get the voice alert ñTIMERò. The RESET button acts differently based on Timer mode. In Count Down 
mode, the RESET button will reset the time to the last programmed time. In Count Up mode, the RESET 
button will change the timer to 0:00. 

 
Once the timer is activated it is displayed on the upper left corner of the screen replacing the clock. The 
clock can be returned by pressing [TIMER] then [CLOCK] buttons.   

 

Dual Screen Clock Setting 

The current time on the other screen can be set by pressing the [NET SYNC] button from the time menu 
on the current display.   When you press the [NET SYNC] button the time is sent over the Ethernet 
connection to the other screen and its clock is set to match the current screen. 
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Angle of Attack (AOA) 

See Append ix I: AOA Pressure Port Loc a tion 

 

The EFIS c an d isp lay an AOA if you have insta lled  the op tiona l AOA system.  You will need  to 

perform an in flight AOA c a lib ra tion if your unit ha s not been loaded  with p rec a lib ra ted  AOA 

da ta .   

The AOA in flight settings c an be ad justed  from following Menu:   

[EFIS] -> [SETTINGS] -> [AOA]  

Button 2 in the AOA menu controls the AOA display. 

OFF  The AOA display is always off 

ON  The AOA display is always on 

DECLUTTER   The AOA display will be on if the angle of attack is greater than the AOA declutter 
segment in the EFIS AOA calibration menu.  We have found the ideal setting for declutter is 8.   

The segments are numbered using the following: 

23 Warning - RED Only 
16 Approach - Yellow lined up with the center of the donut 
12 L/D Max - Split Green bar 
6 Bottom Green Bar. 
 
Flap Sensor 
The AOA indicator can use either the flap position sensor for the screen or the supplied switch connected 
to Input #3 on the main EFIS harness. The AOA "Use Flap Angle Sensor" should be set to YES if you 
have installed the Linear Flap Position Sensor for the screen in Instrument Calibration. 
 
4. AOA 
 13. Use Flap Angle Sensor     YES/NO   

 16. Declutter Segment   8 

 

AOA Display 

The center round donut will be green when the flaps are down and black when they are up.  For a 
detailed explanation of the AOA system please refer to the separate AOA manual and the EFIS AOA 
Calibration Checklist. The numbers below the display are degrees angle of attack in tenths.  If the AOA is 
properly calibrated you should get the following displays. As your angle of attack increases the display will 
lose bars. 

 

 

 

 

 

 

L/D Max 

This is the best 
engine out glide 
AOA. 

 

Approach 

This is the desired 
AOA for a normal 
approach. 

  

Warning 

This should indicate 
that you are 15% 
above stall and you 
will get the verbal 
ñAngle Angle Pushò. 

STALL 

This should indicate 
just as you reach 
the stalling AOA  
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EFIS AOA CALIBRATION CHECK LIST 

 

      EFIS AOA 

CALIBRATION  

CHECK LIST  

EFIS_cklst.doc       09/2010     rev 3 

paper color Green 

 

 

POST INSTALLATION PRE FLIGHT  
Blow into Blue tube at CPU -------- Air exits Upper Wing Port 

Blow into Green tube at CPU ------- Air exits lower Wing Port 

PITOT/STATIC LEAK TEST ------------------- COMPLETED 

AIRCRAFT LOG --------------------------------------- UPDATED 

AIRCRAFT CHECKLISTS --------------------------- UPDATED 

ANNUAL CONDITION C/L ------------------------- UPDATED 

CHAPTER IX TESTING ------------------------- COMPLETED 

 

HANGAR CALIBRATION  

The only thing that is required for the EFIS AOA is 

to check the flap switch. 

 

FLAPS UP ..................... DONUT CHECKED OFF 

FLAPS DOWN ............... DONUT CHECKED ON 

 

 
 

CRUISE CONFIGURATION  

CALIBRATION  

AIRCRAFT LOCATION ..................... AIRBORNE 

FLAPS/GEAR ...........................  CONFIRMED UP 

EFIS AOA DISPLAY ON ................................. ON 

AOA Calibrate Menu    EFIS -> SETTINGS -> 

AOA -> AOA CAL ..................... PUSH/RELEASE 

CONFIRM flap up calibrate page ................................ 0OL 

ZERO ñGò MANEUVER for 1/2 sec. ................... YES 

RECORD  button ............................ PUSH/RELEASE 

CONFIRM flap up angle advisory page ......................... 0AA 

AIRSPEED 1.15Vs1 descending slow flight ............... YES 

RECORD  button ............................ PUSH/RELEASE 

PAGE button  ............................ 2x PUSH/RELEASE 

CONFIRM save data to non-volatile memory page .............. 0SA 

RECORD button ............................. PUSH/RELEASE 
YOU ARE NOW IN THE FLIGHT MODE 

 

LANDING CONFIGURATION  

CALIBRATION  

AIRCRAFT LOCATION ..................... AIRBORNE 

FLAPS/GEAR ....................  CONFIRMED DOWN 

EFIS AOA DISPLAY ON ................................. ON 

AOA CAL Button ....................... PUSH/RELEASE 

CONFIRM flap down calibrate page ............................. 1OL 

ZERO ñGò MANEUVER for 1/2 sec. ................... YES 

RECORD button ............................. PUSH/RELEASE 

CONFIRM flap down angle advisory page ...................... 1AA 

AIRSPEED 1.15Vso descending slow flight ............... YES 

RECORD button ............................. PUSH/RELEASE 

PAGE button  ............................ 2x PUSH/RELEASE 

CONFIRM save data to non-volatile memory page .............. 1SA 

RECORD button ............................. PUSH/RELEASE 
YOU ARE NOW IN THE FLIGHT MODE 

 

 

 
 

 

 

 

FLIGHT TEST AOA  

VERIFICATION C/L ------------------- COMPLETE 

CHAPTER X CALIBRATING ------- COMPLETE 

CHAPTER X FLIGHT TESTING  --- COMPLETE  

 

FLY THE AIRPLANE & WATCH FOR TRAFFIC! 

 
The POST INSTALLATION and HANGAR CALIBRATION CHECK 

LISTS must be completed prior to flight.  The zero ñGò maneuver requires 

that all unsecured items be removed from the aircraft prior to flight.  Two 

pilots are required during the calibration process and one will be assigned 

the task to fly the aircraft and nothing more.  The flight calibration area will 

be cleared for traffic and will be at a safe altitude with the IAS always within 

the green IAS band.  Stalls are not required or desired!   

 
Push button in for 1/2 second and then releasing the button is proper button 

technique.   

  



22 

 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

 

 

 

  



 

23 

 

 

Synthetic Vision 

Synthetic Vision (SVN) gives users a forward looking perspective of the terrain ahead. This includes 
mountains, rivers/waterways, obstacles and runways. The Synthetic Vision database requires a Map Data 
card be installed in the unit. While the mapping option isn't necessary for SVN to work, the two share the same 
databases on the Map Data card. Grid lines are displayed on the ground of SVN. They are 1 arc minute lines, 
meaning at the equator they are 1nm by 1nm squares. As the aircraft is positioned farther North or South of 
the equator, the East/West lines of the grid are drawn closer together. 

Note: Having synthetic vision changes the way the attitude indicator behaves; users will want to spend time flying with 

SVN in visual conditions before attempting to fly in IMC. 

The biggest change new SVN users will notice is the lack of a definite horizon like a standard attitude 
indicator. Attitude indicators traditionally represent level flight when the miniature airplane is on the intersection 
of the blue and brown shading. Since in real life the aircraft is not level with the horizon in level flight, a 
synthetic zero pitch line has to be displayed over the primary flight display. This zero pitch line is shown as at 
thin white line extending from the left side of the PFD page all the way to the far right side of the PFD page. 

 

 

SVN will show a maximum distance of 3nm 
ahead of the aircraft when on the ground and 
achieves the maximum possible distance of 
50nm when at 1,800AGL and above.  

 

 

 

 
Synthetic Vision Settings 
 
Enable/Disable - Press EFIS -> SETTINGS -> MORE -> ON/OFF 

Instrument Calibration: 35: Synthetic Vision 
1. Synthetic Vision ON/OFF - Enables/Disables 
SVT (if the software key is installed) 
2. Altitude Source - (AUTO, GPS ONLY, BARO 
ONLY) - Selects the altitude source for SVN 
 

Terrain Awareness and Warning System 
(TAWS) 

TAWS is a system designed to keep the pilot 
alert of altitudes that could result in Controlled 
Flight into Terrain (CFIT). Terrain is shaded in 
yellow or red based on the altitude of the aircraft 
and the altitude of the terrain below. When the 
distance between the aircraft and terrain below 
becomes close enough to present a conflict, the 
terrain is colored yellow or red. TAWS is drawn in 
a 6nm square around the aircraft. 
When enabled, TAWS arms automatically when 
climbing through 1,200ft AGL. This is to prevent false warnings in the traffic pattern. TAWS is disabled when 
the aircraft slows to the shutoff speed set in Instrument Calibration under  
 
TAWS Terrain Colors: 

RED - Aircraft is within 100ft AGL of the terrain 
YELLOW - Aircraft is between 1,000ft AGL and 100ft AGL of the terrain. 
 

Zero Pitc h Line 
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TAWS Settings 
 
Instrument Calibration: 35: Synthetic Vision 
3. Terrain Warning (TAWS) ON/OFF - Enables/Disables terrain shading based on altitude 
4. TAWS Airspeed Shutoff (KTS) - Sets the airspeed at which TAWS is disabled (for landing).  
 

Traffic Display 
If a traffic device is connected to your EFIS monitor, the traffic will be displayed on the SVN. Traffic shown 
must be within 6nm of your aircraft and within the 60 degree view cone of the SVN 30 degrees on either side 
of your current heading).  
 
Example: The top down map may show traffic in 360 degree directions around you and could be 25nm ahead of 
you. However traffic depicted on SVN is limited to 6nm in range and 30 degrees on either side of your aircrafts 
heading. 

Traffic depicted on SVN is similar to the map view, but with only 2 symbol possibilities. Since all traffic shown 
will be within 6nm, we don't display the diamond with a square inside of it. 

 
Proximity Traffic (within 1200ft relative altitude and less than 6nm range) 
 

 
Traffic Advisory (within 1200ft relative altitude and less than 0.2nm range) 
 

 

Obstacle Display 

SVN shares the same obstacle database as the top-down map page. Obstacles are shown at their proper 
height above ground and at their bases are drawn at half of their height.  
 
There are several exclusions users will want to be aware of: 
 - Obstacles beyond 18nm are not shown 
 - Obstacles less than 1000ft AGL are not shown beyond 6nm 
 - Obstacles more than 2,000ft AGL below the aircraft are not shown 

 
RED: Aircraft is within 100ft AGL of top of tower 
YELLOW: Aircraft is within 600ft AGL of top of tower 
GRAY: Aircraft is within 2000ft AGL of top of tower.   
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Highway in the Sky (HITS) 

 

 

 

Any EFIS system with Synthetic Vision is capable of displaying Highway in the Sky (HITS). HITS is the artificial 
generation of boxes that direct the pilot towards a programmed navigation course set by the GPS. HITS is 
depicted as magenta boxes in the synthetic vision. Waypoint names will also be displayed in the HITS box, 
giving the pilot further information about their location on the flight plan. 
 
Laterally, the HITS boxes will follow the GPS course programmed by the external GPS navigator or by the 
internal flight plan. Vertically, HITS boxes are controlled by the altitude bug. If the altitude bug is reset to a 
higher or lower altitude, ALL of the HITS boxes will move up or down to the altitude. A climbing or descending 
path will not be displayed.  

 

Enabling HITS 
Press [EFIS] -> [AP/FD] -> [HITS ON| or [FD/HITS ON] 
 
Disabling HITS 
Press [EFIS] -> [AP/FD] -> [FD/HITS OFF] or [FD ON] 

 
 
Flying with HITS 

Flying with HITS involves positioning the aircraft so the flight path marker (green target) is in the center of the 
HITS boxes. This will ensure the aircraft actually flies through the center of the boxes. The HITS boxes 
themselves are 700ft wide by 200ft tall, so there is a very narrow margin to fly through.  

 

Glidepath - HITS will display a glidepath to a chosen runway when setup to do so. To use this feature go to the 
Flight Plan page (CHECK -> FLT PLAN) and enter a flight plan. Select a runway at the destination, select the 
glide-angle, enter a crossing restriction and press ACTIVATE. HITS boxes will then be drawn at the prescribed 
angle up from the runway selected to the altitude entered. For example, a 3 degree angle from RWY 35 at 
KUAO up to 1,500ft MSL. The highest box will flash white, indicating Top of Decent.  
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Currently HITS boxes are not drawn for a descent. If the ALT bug is moved to select a lower altitude, the HITS 
boxes will descend to that altitude, however a vertical descending path will not be drawn. In the screenshot 
above, the aircraft altitude is 8,000ft, however the ALT bug (and HITS boxes) are drawn at 7,000ft. 
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EFIS Navigation (HSI) 

 

 

    
   

 To/From  

               Identifier 

 Bearing Needle 

                                                Target Vertical Speeds 

 CDI 

 

 Course Source  Bearing Source 

   

 NAV Type FD/Autopilot Mode 
 (VOR/GPS) 

 CRS 

 

 

 

 

The EFIS can display an HSI when connected to a Nav radio, GPS, or GPS Navigator.  The system has two main 
navigation needles; Course and Bearing. You can individually select the navigation source for each needle from any 
radio connected to the unit.  If you have an SL-30 connected, you will also get a second bearing needle when the 
standby Nav frequency is enabled.  The source label will indicate the radio type: 

Label   Radio Type 

NAV1, NAV2  SL-30 Nav/Comm Radio 

GNAV1, GNAV2  GPS/NAV/Comm  Navigator (430W,530W,480) 

GPS1, GPS2  GPS Receiver 

The CDI Needle and data is color coded to indicate the source of the data; Magenta for GPS data, Green for VOR or 
ILS data. 

We currently support data from the following radios: 

Radio    Interface   Supported Data 

Garmin SL-30    RS-232   VOR, ILS 

Garmin 430W/530W/480  RS-232   GPS CDI 

    ARINC 429  GPS CDI, LPV, VOR, ILS  

Garmin x95/x96 Series  RS-232   GPS CDI 

GPS Radio with NMEA-0183  RS-232    GPS CDI 

 

The navigation course and bearing needle sources are selected from the following menu: [EFIS] -> [NAVIGATION] 

From the navigation menu you can select following sources: 
 
Course CDI needle source: 
CRS/NONE, CRS/GPS1, CRS/NAV1, CRS/GNAV1,é.. 
 
Bearing needle source: 
BRG/NONE, BRG/GPS1, BRG/NAV1, BRG/GNAV1,é.. 
 
Note: Selecting CRS/MAP will match the course needle with the navigation source set in the map settings page 

 

Course Need le 
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GPS Navigation Display 

 

 

 Vertical Deviation Pointer  

The Vertical Deviation Pointer (VDP) can 
be displayed from a WAAS GPS to 
indicate the baro-VNV vertical deviation 
when Vertical Navigation (VNV) is being 
used.  The VDP should change to a 
diamond once you are on the approach 
and receiving glide slope information.  

NOTE: Requires a 430W, 530W, or 480 

along with the AF-ARINC adaptor 
module. 

 

 

 

 

 

 

 

Glide Path Indicator   

The Glide Path Indicator (GPI) can be 
displayed from a WAAS GPS and is 
analogous to the glideslope for GPS 
approaches supporting WAAS vertical 
guidance (LNAV+V,L/VNV, LPV) 

NOTE: Requires a 430W, 530W, or 480 

along with the AF-ARINC adaptor 
module. 

 

 

 

 

 

 

CRS (Course) 

The Magenta GPS course indicator points to the current  course that you have selected on your GPS.  

CDI (Course Deviation Indicator) 

The GPS CDI scale should be automatically set by the remote WAAS radio using the ARINC data line: 

APR: 0.06 nm / dot  
TRM: 0.2 nm / dot  
ENR: 1.0 nm / dot 

TRK (Track) 

The current GPS track over the ground is displayed on the HSI by a Magenta triangle. If there is a crosswind it will be 
different than your magnetic heading.  

BTW (Bearing to Active) 

BTW displays the direct bearing to the active GPS waypoint and will be displayed on the HSI as a yellow line with two 
arrows. If you are flying directly to the waypoint on the GPS Course the BTW needle will be under the Magenta 
needle.  
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DTW (Distance to Waypoint) 

DTW displays the nautical miles to the current GPS waypoint. 

SPD (Speed) 

SPD displays the current ground speed in nautical miles per hour. 

WPID (Waypoint Identfier) 

WPID displays the current waypoint ID from the GPS. 
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VOR Navigation Display  

 

 

 

 

 

 

 

To/From Indicator   

 

 

 

OBS Setting 

VOR Frequency 

 

 

 

 

The Green course indicator points to the current course you have selected using the OBS setting. The OBS setting 
can be set using the knob on the EFIS when <-CRS-> is displayed over the knob (press the knob if CRS is not 

displayed). The current OBS setting is displayed in the text area. If the Nav radio is tuned to a VOR, this is the radial 
to fly.  The SL-30 OBS setting can also be set using the OBS button on the radio.  The radio identifier will also be 
decoded and displayed only if you are using an SL-30 radio. 

CDI 

Each dot in the course deviation indicator indicates 2 degrees of deviation from the course radial. 

VOR 

If the radio is tuned to a standard VOR frequency and is giving a valid TO / FROM indication the display will show 
VOR in green letters.  If the radio does not have a valid indication the display will show VOR and it should not be 

used for navigation. 

BTA  

The BTA (Bearing To Active) displays the direct bearing to the active VOR station and will be displayed on the HSI as 
a yellow bearing needle. If you are flying directly to the VOR on the Course OBS setting the bearing needle will be 
under the Green course needle.  

BTS 

The BTS (Bearing To Standby) displays the direct bearing to the Standby VOR station if  you have selected M 
(monitor) on the SL-30. The BTS will be displayed on the HSI as a orange line with a circle.   

IDNT 

IDNT displays the current nav frequency identifier decoded from the SL-30. 

TO/FROM 

The To/From radio flag will be displayed by a green triangle on the course needle.  
 
 
 
TO   FROM 
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ILS Navigation Display  

 

                  

 

 

 

       Runway Heading 

 

Localizer CDI                         Glide Slope VDI 

 

 

 

 

 

ILS Frequency     AP/FD  Mode  

 

 

 

You should always set the ILS inbound Approach  Course using the CRS knob selection.  

If the Nav Radio is tuned to an ILS frequency you should use the CRS setting to select the inbound approach 
course.   

NOTE: The SL-30 will not let you adjust the OBS if you have selected an ILS freq and you must use the CRS knob 
on the EFIS to set the course indicator. 

The course indicator is fixed to the rotation of the DG. The Green course indicator will only be displayed if you are 
tuned to a VOR or a localizer.  

 
LOC 

If the radio is tuned to a standard ILS frequency and is giving a valid indication the display will show LOC in green 

letters.  If the radio does not have a valid localizer indication the display will show LOC and it should not be used for 
navigation.  

 
GS 

If the nav radio has a valid glide slope indication the display will show GS in green letters. If the radio does not have a 

valid glide slope flag it will display GS in red and it should not be used for navigation. 

 
BC 

If the nav radio is tuned to a localizer and is in back course mode BC will be displayed in green.  

NOTE on Back-Course:  If you are flying a back-course with an HSI and the SL-30 is NOT in back-course mode, 
you should set the course selector ñOBSò to the front course heading so no reversal will be needed since the CDI 
indicator spins with the DG. If you have the SL-30 in back-course mode, you must set the course selector to the 
heading of the back-course runway or the CDI needle will be reversed.  
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Internal Flight Planning 

(Requires Version 8 software or later) 

 

AF-3000s/4000s series displays have an internal flight planning feature, eliminating the requirement for 
an external GPS to provide flight plan waypoints. Only a basic GPS with NMEA data output is required to 
utilize this feature (though it can still be used with any GPS navigator as well). If you have another GPS 
navigator with flight planning capability, it will transfer the flight plan to the EFIS internal flight plan. 

Accessing the Flight Plan page 
Press [CHECK] -> [FLT PLAN] 

 
Information Displayed: 

DTK:  Desired Track to Waypoint 
VSR:  Vertical Speed Required 
DTW:  Distance to Waypoint 
WPID:  Waypoint Identifier 
RW:  Runway: (Number) > (Glide Angle) 
ETE: Estimated time Enroute (leg) 
Cross  xx  Before: Distance from waypoint to cross at 
AT/ABOVE/BELOW xxx: Cross the prescribed distance from the waypoint at/above/below the set altitude 

[SRCSEL] - Selects the GPS source for the internal flight plan (GNAV 1 / GNAV 2 / GPS1 / GPS 2) 
[CHART] - Displays the approach plate (if installed on the SD Card) for the destination airport 

 

Creating a Flight Plan 

There are two ways to program a flight plan; manually or automatically transfer through another GPS.  

To manually create a flight plan, follow these simple steps: 

Go to the FLT PLAN page [CHECK] -> [FLT PLAN] 

Press EDIT 

Press INSERT 

A waypoint box will appear with the cursor, allowing a waypoint to be entered 

Once the waypoint has been entered, press in the right knob to deselect cursor mode 

To add another waypoint, press EDIT -> INSERT and follow the same steps as above 
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To remove a waypoint in the flight plan, press [EDIT] and use the cursor to highlight the waypoint, press 
[REMOVE] 

 

Activating the Flight Plan 

After the flight plan has been created, pressing the ACTIVATE button will change the EFIS navigation 
source to follow the internal flight plan.  

 
Direct-To 

Proceeding Direct-To an intermediate waypoint: Use the cursor to highlight the waypoint to proceed to, 
press the [D-To] button. The EFIS will then sequence to the selected waypoint. 

 
Fly-Leg 

The Fly-Leg features is used to fly a leg between two intermediate waypoints. For example, a flight plan 
has A, B, C, and D intersections before the destination and you want to skip A and fly the leg between B 
and C (an airway). Use the cursor to highlight the second of the two legs and press [FLY LEG]. 

 
Suspending a Flight Plan 

The [SUSPEND] button will freeze the current flight plan and cause the HDG and ALT bugs to sync to the 
current heading and altitude. It will also change the AP/FD mode to LAT: HDG  VER: ALT, meaning the 
autopilot will take-over and hold the current heading and altitude. This is useful when ATC gives an 
amended clearance and you need time to modify the flight plan.  

 
Vertical Navigation using the internal Flight Plan 

Using the internal flight plan, the EFIS can descend to preset altitudes at each waypoint. For example, if 
the aircraft is at 10,000ft (set by the ALT BUG), a user can program 8,000ft for the first waypoint, 6,000ft 
for the second waypoint, 3,000ft for the third waypoint..etc. To enter a crossing altitude, edit a waypoint 
and enter a distance from the waypoint to cross at and an altitude. Perform this procedure for all 
waypoints a crossing altitude is desired and press [ACTIVATE].  
Note: If no crossing altitudes are entered, the EFIS will follow the ALT bug. 
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Autopilot Control / Flight Director 

Note: There is a separate AF-Pilot Installation Manual found on the AFS website. 

 

 
 
 

 
 
        Current AP Mode 
 
 

 
Autopilot Control  
 
For the autopilot to follow the EFIS commands you will need an autopilot that is capable of GPSS and 
GPSV ARINC steering commands.  You will also need to have the optional AF-ARINC module connected 
to the EFIS and properly configured. 
 
 
The following Autopilots will work with the EFIS: 
 
ADVANCED Pilot 
TruTrak Digiflight II VSGV 
TruTrak Sorcerer  
Trio Pro Pilot 
 
 
The autopilot and flight director are very closely connected and are controlled from the same source. If 
your aircraft has our ADVANCED Pilot  autopilot it supports GPSS (GPS steering) and GPSV (GPS 
vertical steering) and the aircraft should closely follow the flight director when the autopilot is in EFIS 
Mode.  
 
ADVANCED Pilot Autopilot Controls 
 
The AF-Pilot Autopilot is manufactured by TruTrak,  it is very similar to the DigiFlight II VSGV and has all 
of the same wiring, configuration, and setup. You must have the Primary Serial Input Pin on the AP 
connected to your GPS along with the ARINC A and B lines connected to the AF-ARINC module. The 
autopilot should be installed in accordance with the AF-Pilot Installation Manual.  
 
Your AF-Pilot or Digiflight II Autopilot must have the latest software that accepts vertical speed 
commands. 
Compatible Software -  Digiflight Series: 2.32 - 2.36, 2.38, 2.39, 2.41 and later 
   Sorcerer: 2.38, 2.41, and later 
 
 
 
















































































































































































