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6.1.5

Systems Coupled With Radio Altimeter

Auto-land Systems

The Radio Altimeter provides Auto-land Systems with altitude trip inputs to initiate
functions and radio height information for generation of trip signals within the auto-flare
computer. Typically the critical systems are dual or triple configurations.

Typical Auto-land Events
140 ft (RA Trip)

¥ Radio Altimeter Interlock Switched In

¥ Progressively Reduce Gain of Glide Slope Amplifier In Pitch Channel
120 ft (Auto-flare Computer)

t Preparatory Functions
90 ft (RA Trip)

¥ Check 140 ft Operation
50 ft (Auto-flare Computer Trip)

¥ Glide Slope Signal Discontinued

¥ Throttle Closure Initiated

¥ Pitch Demand Maintains Correct Descent Rate
20 ft (Auto-flare Computer Trip)

¥ Rudder Servo Disconnected

¥ Ailerons Centered

Fig. 6-15 Approach Types
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6.1.5.A

6.1.5.B

Terrain Awareness and Warning System (TAWS)

TAWS aims to prevent controlled flight into terrain The systems in current use are known
as ground proximity warning system (GPWS) and enhanced GPWS The U.S. FAA
developed the TAWS term to encompass all current and future systems which meet the
relevant FAA standards. New systems, with different names than GPWS and EGPWS,
may be developed which meet TAWS objectives

Fig. 6-16 Terrain Awareness and Warning System

A TAWS works by using digital elevation data and airplane instrumental values, to predict
if a likely future position of the aircraft intersects with the ground. The flight crew is
provided with earlier aural and visual warning of impending terrain, forward looking
capability and continued operation in the landing configuration.

Ground Proximity Warning System (GPWS) and Enhanced Ground Proximity
Warning System (EGPWS)

The GPWS/EGPWS is an important safety system that relies on altitude input from the
LRRA. GPWS/EGPWS alerts the flight crew when one of the following thresholds are
exceeded between 50 and 2,450 ft radio altitude:

Annunciations

RadioALT —1od, _'D:I
ADIRS ALT, VIS, SPD w

LS G/S-Dev. l ;

FMGC  —ilS )

Gear Gear Ext. n_

Fleps Flaps Setting (D

e stal_| Dispay

Fig. 6-17 GPWS Inputs
Mode 1 - Excessive Descent Rate [“Pull Up” “Sink Rate”]
Mode 2 - Excessive Terrain Closure Rate [“Terrain” “Pull Up”]
Mode 3 - Altitude Loss After Take - Off or Go Around or with a high power setting
[“Don’t Sink”]”
Mode 4 - Unsafe Terrain Clearance [“Too Low - Terrain” “Too Low - Gear”
“Too Low - Flaps”]
Mode 5 - Below Glideslope Deviation Alert [“Glideslope”]
Mode 6 - Excessively Steep Bank Angle [“Bank Angle”]
Mode 7 - Wndshear Protection [“Windshear”]
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Chapter 7 - Product Specifications

71 USER INTERFACE
Display: 12" Color LCD, sunlight readable with back light.
Controls: Touch screen

TX/RX Direct Connection Ports:

Connector Type: TNC
Impedance: 50 Q
SWR: UUT:RX 2.5:1 max
UUT:TX 1.5:1 max
7.2 GENERATOR (UUT:RX)
LINEAR ALTITUDE SIMULATION
Range (FMCW): -20 to 5,500 ft
Range (Pulse): 50 ft! to 5,500 ft
Resolution: 1 ft Increments
Accuracy (FMCW): +/- 1.5 ft or 2% RMS, whichever is greater
Accuracy (Pulse): +/- 1.5 ft or 2% RMS, whichever is greater

LINEAR ALTITUDE RATE
Range: 1 to 120,000 fpm
Resolution: 1 fpm increments
TEST CABLE (Automatic Calibration)
Length: 1to 100 ft
Loss: 0t09.9dB
AID (Direct Connect)
Fixed Selectable: 0, 20, 40, 57 or 80 ft
User Entered: 0to 99 ft
OFFSET (coupler connect)

Range: -25 to 100 ft
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7.3

GENERATOR (cont)

RF LEVEL (cont)
Manual Mode (FM/CW)
Range:
Manual Mode (Pulse)
Range:
Accuracy:
Auto Mode (ratio metric):

RF Level Offset (auto mode):

RF Path Loss Simulation:

Frequency Stability:

-84 to 9 dBm 2

-76 t0 17 dBm 2

+/- 4 dB

Computed 3

-20to 20 dB

0to 5,500 ft 4

+/- 1 ppm

T Minimum achievable altitude is dependent on cable length being used for simulation.
2 The range is dependent upon cable loss, coupler loss, and external attenuation.

3 The RF level is computed based on UUT:TX power and the following losses: altitude, scattering,
offsets, cables, couplers, and external attenuation.
4 External attenuation may be required to achieve appropriate RF level at higher altitudes.

RECEIVER (UUT:TX)

RF Input Frequency
Range:
FM/CW and CDF FM/CW Radio Altimeter
Frequency Measurement:
Range:
Accuracy:
Power Measurement
Range:
Accuracy:
FM Sweep Rate Measurement
Range:
Accuracy:
FM Deviation
Range:

Accuracy:

4.20 to 4.40 GHz

4.20 to 4.40 GHz

+/- 5.0 MHz

4 mW (6 dBm) to 2 W (33 dBm)

+/-2dB

50 to 400 Hz

+/-5Hz

+/- 20 to 100 MHz

+/-5 MHz
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RECEIVER (cont)

PULSE RADIO ALTIMETER
Frequency Measurement
Range: 4.20 to 4.40 GHz
Accuracy: +/- 10 MHz
Pulse Power Measurement
Range: 1 W (+30 dBm) to 300 W peak (+54 dBm)
Accuracy: +/- 2dB
Pulse Width Measurement
Range: 20 ns to 400 ns
Accuracy: +/-10 ns
Pulse PRF Measurement
Range: 2 to 30 kHz
Accuracy: +/- 5%

MASTER OSCILLATOR

Frequency: 10 MHz nominal
Temperature Stability: + 1 ppm

Aging Rate: +1 ppm/yr, £ 5 ppm/ 10 yr
Uncertainty: + 1 ppm
RELIABILITY

Calculated to be >30,000 hours at 25 degrees C
based on Telcordia SR-332 prediction models.
See detailed report for further info.

COUPLER

Qty: 2 (1 x for TX, 1 x for RX)
Type: Patch in RF Absorbent Foam
Coupling: -15 dB typical at 4.3 GHz.
Isolation: >25dB at 4.35 GHz

Coupling Loss
Compensation: 0to 19.9dB
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7.7

7.8

7.9

BATTERY
Type:

Voltage:
Capacity:
Duration:

Charging temperature range:

Lithium lon, Removable Pack
14.4 VDC or 14.8 VDC

6.94 AH

4 Hrs

0° to 45° C.

PHYSICAL CHARACTERISTICS

Height:
Width:
Depth:
Weight (Test set only):

ENVIRONMENTAL

Operational Temperature:
Storage Temperature:-
Altitude:

Test Set Certifications
Operational Humidity:
Storage Humidity:
Vibration Limits:
Shock, Function:
Transit Drop:

Drip Proof:
Dust:

Salt:

Explosive Atmosphere:

Safety Compliance:

Emissions:

Immunity:

10.63 inches (27.0 cm)
13.97 inches (35.5 cm)
3.425 inches (8.7 cm)

<10 Ibs. (4.5 kg)

5°t0 40° C
-20° to 71° C when no battery is installed

10,000 meters

MIL-PRF-28800F Class 2
MIL-PRF-28800F Class 2
MIL-PRF-28800F Class 2
MIL-PRF-28800F Class 2
MIL-PRF-28800F Class 2
MIL-PRF-28800F Class 2
MIL-PRF-28800F Class 1

MIL-PRF-28800F Class 1

MIL-PRF-810F Method 511.4, Procedure 1

UL-61010:2001
CSA 22.2 No 10101
WEEE

ROHS

EMC

MIL-PRF28800F Class 2
EN 61326:1998 Class A
EN 61000-3-2
EN 61000-3-3

MIL-PRF28800F Class 2
EN 61326:1998Class A
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ENVIRONMENTAL (cont)

External AC-DC Converter Certifications
Safety Compliance: UL 1950 DS
CSA 22.2 No. 234
VDE EN 60 950
EMI/RFI Compliance: FCC Docket 20780 Curve "B"
EMC: EN 61326

External AC to DC Converter

Use: Indoors
Altitude: <10,000 m
Operating Temperature: 5°t040° C
Storage Temperature: -20°to71° C

Transit Case Certifications
Drop Test: FED-STD-101C Method 5007.1 Paragraph 6.3,

Procedure A, Level A

Falling Dart Impact: ATA 300 Category |

Vibration, Loose Cargo: FED-STD-101C Method 5019

Vibration, Sweep: ATA 300 Category |

Simulated Rainfall: MIL-STD-810F Method 506.4 Procedure Il of 4.1.2
FED-STD-101C: Method 5009.1 Sec 6.7.1

Immersion: MIL-STD-810F Method 512.4
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Appendix A - Pin-Out Tables

ETHERNET CONNECTOR

Pin Number Signal Type Signal Type Function
1 Data Transmit + Ethernet TX +
2 Data Transmit - Ethernet TX -
3 Data Receive + Ethernet RX +
4 NC NC
5 NC NC
6 Data Receive - Ethernet RX -
7 NC NC
8 NC NC
Table A-1 Ethernet Pin-Out Diagram

USB HOST 1 CONNECTOR

=

1 4

Pin Number Signal Type Signal Type Function
1 Power VCC USB Power
2 Data Data - USB Data -
3 Data Data + USB Data +
4 GND GND Ground

Table A-2 USB Host 1 Pin-Out Diagram
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USB HOST 2 CONNECTOR

=

A.4

A.5

A.6

1 4
Pin Number Signal Type Signal Type Function
1 Power VCC USB Power
2 Data Data - USB Data -
3 Data Data + USB Data +
4 GND GND Ground
Table A-3 USB Host 2 Pin-Out Diagram
USB OTG CONNECTOR
5 1
Pin Number Signal Type Signal Type Function
1 Power VCC USB Power
2 Data Data - USB Data -
3 Data Data + USB Data +
4 Control ID Identify
5 GND GND Ground
Table A-4 USB OTG Pin-Out Diagram
DC POWER CONNECTOR
Pin Number Signal Type Signal Type Function
Inner Power VCC HHCP Power
Outer GND GND Ground

Table A-5 DC Power Connector Pin-Out Diagram
AUX CONNECTOR

Currently not in use.




Appendix B - Terminology

Term

Description

AID

Aircraft Installation Delay.

Feeder cable(s) of a specific length that standardizes the total distance
from the radio altimeter LRU to the ground at touch-down. The ARINC
standardized distances are 20, 40, 57 or 80 ft. It is normal for surplus
feeder cable to be coiled in the fuselage.

The distance offset that the altimeter compensates for, to set 0 ft
indication with the aircraft at touch-down prior to de-rotation. This is
determined by jumper wire selection in the installation rack.

Altitude Rate

The rate of climb or descent. Also known as Vertical Speed

Altitude Trip Usually relating to ARINC 552 radio altimeters, a relay switched output
to control/signal connected systems such as auto-land, that a specific
altitude has been reached.

Approach The landing phase of a flight

ARINC Aeronautical Radio Incorporated. A U.S. based aeronautical standards

organization, originally owned collectively by several airlines.
ARINC standards mainly address the system interface, whereas RTCA
standards address system design.

ARINC 552 An earlier ARINC standard defining the interface of analog radio
altimeters. Typically used in air transport installations.

ARINC 707 A later ARINC standard defining the interface of digital radio altimeters.

Typically used in air transport applications

Audio Frequency Altitude

An Audio Frequency that is proportional to altitude.

CDF FM/CW

Constant Difference Frequency - Frequency Modulated Continuous
Wave

A Thales proprietary technique that alters the sweep rate in proportion
to altitude maintaining a constant difference or beat frequency in a
narrow bandwidth receiver

DC Altitude

A DC voltage that is proportional to altitude, defined by ARINC-552.
Used to drive analog altitude indicators and other sub systems.

Decision Height

An altitude, at which the pilot is alerted by the radio altimeter. Typically
used to make landing decisions

De-rotation

The point after touch down when the pilot lowers the nose of the aircraft
so the front wheels touch down.
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Term Description
DH Bug The decision height setting pointer on dial type analog altitude
indicators. Also known as the DH index on analog tape indicators and
EFIS
DH Set The knob on an analog altitude indicator that the pilot uses to set the
DH bug. Also known as DH adjust.
EFIS Electronic Flight Instrument System

Feeder Cable

The RF Coax Cable linking either the transmitter port to the TX antenna
or the receiver port to the RX antenna

Flag A red mechanical bar or a graphical bar that obscures part of the
altitude display to indicate that altitude information is not available or
unreliable.

FM/CW Frequency Modulated Continuous Wave

Triangular wave frequency modulated technique that produces a
difference or beat frequency in a wide bandwidth receiver, that is
proportional to altitude

FM Deviation

The limits of deviation of the 4.3 GHz (center carrier) signal, during
frequency modulation, expressed in MHz.

Go- Around

A missed approach procedure

Installation Rack

The mounting tray for the LRU that accommodates a mating connector
for all discrete and RF signals. The aircraft wiring connects to the
installation rack, which typically provides screw down retention for the
LRU that allows easy removal.

Integrity Monitor

The Built In Test Equipment that monitors correct operation of an LRU
and advises module failure either by dedicated indicators on the LRU
front panel or via a BITE word from the test port.

Label 164 ARINC 429 binary data word for radio height. An altitude data output
format for ARINC -707 radio altimeters. May also be output on ARINC-
707 radio altimeter test ports.
Label 165 ARINC 429 BCD data word for radio height. An altitude data output
format for ARINC -707 radio altimeters. May also be output on ARINC-
707 radio altimeter test ports.
Leg A linear altitude ramp, either climbing, level altitude or descending.

1. If climbing or descending the ramp is defined by start altitude, stop
altitude and altitude rate.
2. If level (start altitude= stop altitude), the ramp is defined by duration.

Loop Gain Margin

The reflected signal amplitude seen at the radio altimeter receiver that
is X dB’s above the receiver MDS

LRRA

Low Range Radio Altimeter. Range typically up to 8,000 ft

LRU

Line Replaceable Unit. Would normally refer to the radio altimeter
transmitter/receiver unit however, an indicator is also an LRU.
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Term Description
MDS Minimum Discernible Signal Level. A term used to express radar
receiver sensitivity in -dBms.
Profile A sequence of legs forming a simulated flight path i.e. approach.

Pulse Radio Altimeter

The altimeter measures the time delay between a transmitted RF pulse
and the reply from the ground.

Sweep Rate The rate of the triangular frequency modulation of an FM/CW radio
altimeter expressed in Hz. This is usually constant for a given system.
CDF FM/CW systems will have a saw tooth frequency modulation, where
the sweep rate is proportional to altitude.
Test Port A port provisioned on some radio altimeters, that may provide the
following.
1. BITE data output
2. Radio Height in the form of DC altitude, Audio Frequency Altitude or
Digital Altitude.
3. Analog trips
4. System flags
uuT Unit Under Test
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