VIAVI

Test Note
VIAVI Solutions

Radio Altimeter Test Procedure Using the
VIAVI ALT-8000/8015

The VIAVI ALT-8000/8015 RF-Based Portable Radio Altimeter Flight Line Test Set allows replication of in-

flight conditions by simulating altitudes, including climb/descend profiles, to verify your installed system and
isolate a bad component.

This document provides the basic instructions to test an installed system. With little editing, it can be easily
adapted to your aircraft platform for formal procedure development.
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ALT-8000/8015 Test Setup

Radio altimeter: Ensure the aircraft or bench test fixture is energized, however the radio altimeter should be
in the OFF condition.

ALT-8000/8015:

1. Press the Power On button on the front of the ALT-8000 to power on the test set. See Fig. 1-1.

Power On Home Button

System LED Battery LED
Light Sensor

Figure 1-1 Power On Button
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2. On the launch bar, press the Test Setup function key. See Figure 1-2.

Profile Setup
Test Setup

Self Test

Figure 1-2 Launch Bar

3. Locate the two 20 ft cables (P/N 88511 and 89527), the two 4 ft cables (P/N 91253 and 91255) or
the 100 ft cable set (P/N 88500), whichever will be used.

NOTE: The 20 ft cables will be referenced in this procedure.

4. Connect the cable with the yellow ends (P/N 88511) to the UUT:RX (Yellow) connector on the top
panel of the ALT-8000/8015. See Figure 1-3.

5. Connect the cable with the red ends (P/N 89527) to the UUT:TX (Red) connector of the ALT-
8000/8015. See Figure 1-3.

USB Host 1
DC In USB Host 2 USB OTG

UUT:TX UUT:RX Ethernet AUX
(Connect To UUT TX) (Connect To UUT RX)

NOTE: On earlier units TX port was marked RX and RX port was marked TX.

Figure 1-3 ALT-8000/8015 Top Panel
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6. Connect the other ends of the 20 ft cables together, using one of the supplied TNC to TNC Adapters
(P/N 38353).

NOTE: For the Delay Calibration, the 20 dB attenuators should NOT be installed on the ALT-
8000/8015.

7. On the Test Setup screen, press the Delay Calibration button. See Figure 1-4.

@ General REEEES

UUT Settings Delay Settings
AID Mode
Fixed

Fixed AID
20 ft

UUT Detect Mode
Auto

Type

FMCW Q Altitude Offset

RF Settings Delay Calibration

Level Mode

Connection Type

Altitude Indicator Zero

Direct

Test Setup

Figure 1-4 Test Setup Screen

8. On the Delay Calibration screen, press the Start button to start the delay calibration. See Figure 1-5.

NOTE: The calibration process is automatic. When delay calibration is complete, the Test Setup screen
is displayed.

Instructions

Connect the Tx and Rx cable ends using the supplied TNC adapter to provide a loopback path
between RF In and RF Out ports.

Remove any attenuators that may be attached to the cables.
Calibration cannot be aborted once it has been started.

Upon completion you will be returned to this menu.

Press 'Start’ to begin calibration

Current Calibration FM delay Current Calibration Pulse delay
| 77 ns || 77 ns

‘Done
User Delay Calibr /

e (=

Figure 1-5 Delay Calibration Screen
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10.

1.

12.

13.

14.

15.

16.

17.

Remove the TNC to TNC Adapter from between the TX and RX cables.
Set UUT Settings — UUT Detect Mode to Auto. See Figure 1-4.
Set RF Settings — Level Mode to Auto. See Figure 1-4.

On the Test Setup screen, press the Loss button to go to the Loss setup page. See Figures 1-4
and 1-6.

———— -
@é General | Loss (

Cable Loss Coupler Loss Ext. Attenuation

UUT:Tx Cable Loss UUT:Tx Coupler Loss UUT:Tx Ext Attenuation
(61 Jue)e||Gss__oe)

UUT:Rx Cable Loss UUT:Rx Coupler Loss UUT:Rx Ext Attenuation

2 Joo)e||er_ [a)e o

Test Setup

Figure 1-6 Loss Setup Screen

Locate the cable loss value listed on the cable connected to the UUT:TX port (Red) and enter this
value as Cable Loss — UUT:TX Cable Loss (Red). See Figure 1-6.

Locate the cable loss value listed on the cable connected to the UUT:RX port (Yellow) and enter this
value as Cable Loss — UUT:RX Cable Loss (Yellow) See Figure 1-6.

For coupler testing, enter 20 dB as Ext. Attenuation — UUT:RX Attenuation (Yellow) and for direct
connect testing, enter 40 dB as Ext. Attenuation — UUT:RX Attenuation (Yellow). See Figure 1-6.

NOTE: 20 dB attenuators are only required for pulse type radio altimeters. They are not used for
FMCW and FMCW-CDF type radio altimeters.

Locate the coupler with the red UUT:TX label and then locate the Loss Value label on the coupler.
Enter the Coupler Loss Value as Coupler Loss — UUT:TX Coupler Loss (Red). See Figure 1-6.

Locate the coupler with the yellow UUT:RX label and then locate the Loss Value label on the
coupler. Enter the Coupler Loss Value as Coupler Loss — UUT:RX Coupler Loss (Yellow). See
Figure 1-6.
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Altitude Simulation Test via Direct-Connect
1. Perform the ALT-8000/8015 Test Setup instructions beginning on page 1.

2. Ensure that two of the 20 dB TNC attenuators are connected to the UUT:RX Port (Yellow) of the
ALT-8000/8015. Connect one 20 dB attenuator directly to the ALT-8000/8015 and then connect the
second 20 dB attenuator directly to the first one. Then connect the coax to these attenuators.

NOTE: 20 dB attenuators are only required for pulse type radio altimeters. They are not used for
FMCW and FMCW-CDF type radio altimeters.

3. Connect the red coaxial cable to the TX port of the radio altimeter being tested. Connect the yellow
coax to the RX port of the radio altimeter being tested.

4. Apply power to the radio altimeter being tested.

5. Set RF Settings — Connection Type to Direct. See Figure 2-1.

@ Loss Storage Display

UUT Settings Delay Settings
AID Mode

UUT Detect Mode Fixed

Auto -
Fixed AID

Type 20 ft

FMCW & Altitude Offset

RF Settings Delay Calibration

Level Mode

Auto

Altitude Indicator Zero
Connection Type

Direct

Test Setup

@)

Figure 2-1 Test Setup - Direct

6. Touch the gray vertical bar on the left side of the display to display the launch bar.

7. On the launch bar, press the Simulation function key. See Figure 1-2 and 2-2.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

Control UUT Parameters

Current Altitude Simulation

MHz || dBm

Altitude

CE [

Pulse Width PRF
Altitude Rate ns ||

UUT Type Link Margin
RF Level (at UUT Rx) RF Level Offset Pulse [ dB
-55.0 dBm |

Simulation

Figure 2-2 Simulation Screen

Ensure Control — Simulation is set to Manual. See Figure 2-2.
Set Control — Altitude to 100 ft. See Figure 2-2.
Press the Run button to start the altitude simulation. See Figure 2-2.

Ensure that an RF value is displayed in the UUT Parameters — Power (at UUT) window. If no power
is displayed, check your connections and power to the UUT. See Figure 2-3.

Verify that the UUT Parameters are all within the desired range.
Verify that the display on the RADIO ALTIMETER displays approximately 100 ft.

NOTE: The Delay Settings — Altitude Offset setting may be adjusted to make the display read
exactly 100 ft. See Figure 2-1.

Press the Control - Altitude Pause button to change the simulated altitude. See Figure 2-3.

Set Control - Current Altitude to desired test altitude (i.e. 500 ft, 1000 ft, 1500 ft.) up to maximum
altitude capable for your radio.

Verify that the UUT Parameters are all within the desired range.
NOTE: Link margin is only displayed for pulse type radio altimeters.

Verify that the display on the RADIO ALTIMETER displays approximately the same as the Control
Current Altitude setting.

Press the Stop button to stop the altitude simulation. See Figure 2-3.
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Control UUT Parameters

Current Altitude Simulation

&
Mt JAManual Ji| frequency Power (atuuTTa

Altitude \ MHz||  |dBm]

. [

Altitude Rate Pulse Width

‘ Altitude Pause |
S
S — Link Margin

RF Level (at UUT Rx) RF Level Offset
-55.0 dBm

@ Detecting | SR

Simulation

Figure 2-3 Simulation Screen

Altitude Simulation Test via Coupler

1.

2.

Perform the ALT-8000/8015 Test Setup instructions beginning on page 1.

Ensure that one of the 20 dB TNC attenuators is connected to the UUT:RX Port (Yellow) of the ALT-
8000/8015. Connect the 20 dB attenuator directly to the ALT-8000/8015 and then connect the coax
to the attenuator.

NOTE: 20 dB attenuators are only required for pulse type radio altimeters. They are not used for
FMCW and FMCW-CDF type radio altimeters.

Locate the UUT:RX (Yellow) coupler and connect it to the UUT:RX (Yellow) cable.

Adjust the support poles to a length that will allow the compression poles to press the couplers into
the aircraft just tight enough to hold the couplers in place.

Place the UUT:TX (Red) coupler over the TX antenna, with the arrow pointing toward the front of the
aircraft.

NOTE: Some aircraft may have the antennas oriented toward each other and not toward the front of
the aircraft. To determine the orientation, rotate the coupler 90 degrees at a time while watching the
output power reading on the ALT-8000/8015. The highest power measurement indicates the correct
placement of the coupler and the orientation of the antenna. Leave the coupler in the position that
produced the highest power measurement.
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6.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

Place the UUT:RX (Yellow) coupler over the RX antenna, with the arrow pointing toward the front of
the aircraft.

NOTE: If the TX antenna coupler is oriented toward the front of the aircraft, then orient the RX
coupler toward the front of the aircraft. If the TX antenna coupler is pointed toward the RX antenna,
then orient the RX coupler toward the TX antenna coupler.

Touch the gray vertical bar on the left side of the display to display the launch bar.

On the launch bar, press the Simulation function key. See Figures 1-2 and 2-2.

Ensure Control — Simulation is set to Manual. See Figure 2-2.

Set Control — Altitude to 100 ft. See Figure 2-2.

Press the Run button to start the altitude simulation. See Figure 2-2.

Ensure that an RF value is displayed in the UUT Parameters — Power (at UUT) window. If no power
is displayed, check your connections, coupler positioning, and power to the UUT. See Figure 2-3.

Verify that the UUT Parameters are all within the desired range.

Verify that the display on the RADIO ALTIMETER displays approximately 100 ft.

NOTE: The Delay Settings — Altitude Offset setting may be adjusted to make the display read
exactly 100 ft. See Figure 2-1.

Press the Control - Altitude Pause button to change the simulated altitude. See Figure 2-3.

Set Control - Current Altitude to desired test altitude (i.e. 500 ft, 1000 ft, 1500 ft.) up to maximum
altitude capable for your radio.

Verify that the UUT Parameters are all within the desired range.

Verify that the display on the RADIO ALTIMETER displays approximately the same as the Control-
Current Altitude setting.

Press the Stop button to stop the altitude simulation. See Figure 2-3.
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Profile Test — Direct or Coupler
1. Perform the ALT-8000/8015 Test Setup instructions beginning on page 1.

2. Perform one of the two following steps depending upon whether you are direct-connecting or using a
coupler.

- Direct-Connect: Locate two of the 20 dB TNC attenuators and connect both to the UUT:RX Port
(Yellow) of the ALT-8000/8015. Connect one 20 dB attenuator directly to the ALT-8000/8015
and then connect the second 20 dB attenuator directly to the first one. Then connect the coax to
these attenuators. Ensure that 40 dB is entered as the Test Setup — Loss — Ext. Attenuation —
UUT:RX Ext Attenuation value.

- Coupler: Locate one of the 20 dB TNC attenuators and connect it to the UUT:RX Port (Yellow)
of the ALT-8000/8015. Connect the 20 dB attenuator directly to the ALT-8000/8015 and then
connect the coax to the attenuator. Ensure that 20 dB is entered as the Test Setup — Loss —
Ext. Attenuation — UUT:RX Ext Attenuation value.

3. Set RF Port Settings — Connection Type to Direct or Coupler. See Figure 2-1.
4. Touch the gray vertical bar on the left side of the display to display the launch bar.

5. On the launch bar, press the Profile Setup function key. See Figures 1-2 and 4-1.

Profile Storage
Loaded Profile Name

Profilel

Manage Profiles

Recall Profile

Time (s)
Profile Legs
Total Profile Time

0

Leg# (Start Alt.|Stop Alt.|Duration (s)| Rate (ft/min)
Add
Remove Leg

Clear All

Profile Setup

o

Figure 4-1 Profile Setup Screen

6. To add a leg to the profile, press the Add button and the Add Leg pop-up window will be displayed.
See Figures 4-1 and 4-2.
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7. Enter a Start Altitude of 100 ft.

8. Enter a Stop Altitude of 100 ft.

9. Enter a Leg Duration of 30 s.

10. Press the Enter button to add Leg 1 to the profile. See Figures 4-2 and 4-3.

11. Press the Add
and 4-3.

Profile Storage
Loaded Profile Name

Profilel

Manage Profiles

Recall Profile
Time (s)

Start Altitude Stop Altitude Leg Duration

Add Leg 1 O O

Remove Leg

Clear All

Profile Setup

@)

Figure 4-2 Profile Setup

button and the Add Leg pop-up window will be displayed again. See Figures 4-1, 4-2

12. Enter a Start Altitude of 100 ft.

13. Enter a Stop Altitude of 500 ft.

14. Enter an Altitude Rate of 1000 ft/min.

15. Press the Enter button to add leg to the profile. See Figures 4-2 and 4-3.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Profile Storage
Loaded Profile Name

Profilel*

Altitude (ft)

Manage Profiles

Recall Profile

Profile Legs
Total Profile Time

3

100 100

100 500 ) Add

500 500

=00 1000 30 Remove Leg
1000 1000

1000 1500 30 Clear Al

Profile Setup

o

Figure 4-3 Complete Setup

Press the Add button and the Add Leg pop-up window will be displayed. See Figures 4-1 and 4-2.
Enter a Start Altitude of 500 ft.

Enter a Stop Altitude of 500 ft.

Enter a Leg Duration of 30 s.

Press the Enter button to add leg to the profile. See Figures 4-2 and 4-3.

Press the Add button and the Add Leg pop-up window will be displayed again. See Figures 4-1, 4-2
and 4-3.

Enter a Start Altitude of 500 ft.

Enter a Stop Altitude of 1000 ft.

Enter an Altitude Rate of 1000 ft/min.

Press the Enter button to add leg to the profile. See Figures 4-2 and 4-3.

Press the Add button and the Add Leg pop-up window will be displayed. See Figures 4-1 and 4-2.
Enter a Start Altitude of 1000 ft.

Enter a Stop Altitude of 1000 ft.

Enter a Leg Duration of 30 s.
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30. Press the Enter button to add leg to the profile. See Figures 4-2 and 4-3.

31. Press the Add button and the Add Leg pop-up window will be displayed again. See Figures 4-1, 4-2
and 4-3.

32. Enter a Start Altitude of 1000 ft.

33. Enter a Stop Altitude of 1500 ft.

34. Enter an Altitude Rate of 1000 ft/min.

35. Press the Enter button to add leg to the profile. See Figures 4-2 and 4-3.

36. Touch the gray vertical bar on the left side of the display to display the launch bar.
37. On the launch bar, press the Simulation function key. See Figures 1-2 and 2-2.
38. Set Control — Simulation to Profile. See Figure 4-4.

39. Press the Run button to start the profile simulation. See Figure 4-4.

Control UUT Parameters

Current Altitude Simulation
-_— Frequency Power (at UUT)

Profil
frofle ________ tea# 4296 MHz || 48.6 dBm |

| Profilel* [l 1 \

Start Altitude Stop Altitude

Altitude Duration 42

(26 Ns |

Altitude Pause ‘ Link Margin
S — 24 a8
’ 2.4 dB |

RF Level (at UUT) RF Level Offset

@ running | SR

Simulation

Figure 4-4 Simulation — Profile Screen

40. Verify that the UUT Parameters are all within the desired range. You will have 30 seconds to verify
the parameters.

41. Verify that the displayed altitude on the RADIO ALTIMETER display tracks the altitude displayed in
the Control — Current Altitude window. See Figure 4-4.

42. Press the Stop button to stop the profile simulation.
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Radio Altimeter Sensitivity Test — Direct or Coupler

1. Perform the ALT-8000/8015 Test Setup instructions beginning on page 1.

2. Perform one of the two following steps depending upon whether you are Direct Connecting or using

a Coupler.

- DIRECT CONNECT: Locate two of the 20 dB TNC attenuators and connect both to the UUT:RX
Port (Yellow) of the ALT-8000/8015. Connect one 20 dB attenuator directly to the ALT-
8000/8015 and then connect the second 20 dB attenuator directly to the first one. Then connect
the coax to these attenuators. Ensure that 40 dB is entered as the Test Setup — Loss — Ext.

Attenuation — UUT:RX Ext Attenuation value.

- COUPLER: Locate one of the 20 dB TNC attenuators and connect it to the UUT:RX Port
(Yellow) of the ALT-8000/8015. Connect the 20 dB attenuator. Ensure that 20 dB is entered as
the Test Setup — Loss — Ext. Attenuation — UUT:RX Ext Attenuation value.

3. Perform the 100 ft altitude setup steps from Step 2 (Direct Connect) or Step 3 (Coupler) above.

4. Touch the gray vertical bar on the left side of the display to display the launch bar.

5. On the launch bar, press the Test Setup function key. See Figure 1-2.

6. Set RF Settings — Level Mode to Manual. See Figure 5-1.

@ (" Loss | éﬂ Storage | 5’ Display |

UUT Settings Delay Settings

UUT Detect Mode
Manual

Type

RF Settings Dela Calibration ‘

Level Mode

Manual

Connection Type
Coupler

Test Setup

Figure 5-1 Test Setup — RF Settings - Manual

7. Touch the gray vertical bar on the left side of the display to display the launch bar.

8. On the launch bar, press the Simulation function key. See Figure 1-2.
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9. Touch the Control — RF Level window to bring up the RF Level adjustment window.

NOTE: You may enter the values manually; use the adjustment dial; or use the slide bar to change
the RF Level. See Figure 5-2.

Control UUT Parameters

Current Altitude Simulation

& &
) MHz || 48.4
Altitude

(S O I—
AltitL
-50

‘ Altitude

Enter Cancel

RF Level (at UUT)
-50.0

@ Running | SO
Simulation
®)

Figure 5-2 Simulation — RX Sensitivity

10. Adjust the RF level downward until the RADIO ALTIMETER display stops reporting the 100 ft
altitude.

11. The RF level where the RADIO ALTIMETER stops reporting the correct altitude is the sensitivity
level of the receiver.

12. Press the Stop button to stop the profile simulation.

Contact Us:
+1 316 522 4981
avcomm.sales@viavisolutions.com

To reach the VIAVI office nearest you, visit viavisolutions.com/contact.

© 2019 VIAVI Solutions Inc.

Product specifications and descriptions in this document are subject to change without notice.
February 22, 2019
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