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Aircraft Transponders History

The development of radar in WWII was a huge leap forward in the

early detection of enemy aircraft. The scope of the radar operator

showed the radar returns reflected by the approaching aircraft, this

type of radar is called primary radar. It had its limitations.

As long as the enemy came towards you it was fairly easy to see their

location and (more important) where your own aircraft are. This was

no problem until aircraft flew into close proximity of each other and

radar returns faded into one big blur.

So a more positive identification was desperately needed and as

primary radar reflects the original radar signal. Secondary radar sends

its own, much stronger signal, detection range was thus improved.

On this page the story take us to the last century somewhere around

WWII and continues with mode of operation and explains some of the

codes used today and moves on to Modes S transponders as they

 Today: Wed Jul 20 2022 11:25:52 GMT-0700

 Experimental Aircraft Info

& ' Library ( Flight Planning ( Weather ( Regulations ( Homebuilt Aircraft (

Finance & Insurance ( More ( ) * +

EX1031 
Page 1 of 5

Siemens

https://www.experimentalaircraft.info/pwa/main.php
https://www.experimentalaircraft.info/site-sponsors.php
https://www.experimentalaircraft.info/site-sponsors.php
https://www.experimentalaircraft.info/nws/aviation-videos.php
https://www.experimentalaircraft.info/articles/aviation-library.php
https://www.experimentalaircraft.info/flight-planning/flight-information.php
https://www.experimentalaircraft.info/homebuilt-aircraft/viking-aircraft-engines.php
https://www.experimentalaircraft.info/homebuilt-aircraft/avionics-efis-systems.php
https://www.experimentalaircraft.info/homebuilt-aircraft/aerovonics.php
https://www.experimentalaircraft.info/homebuilt-aircraft/avionics-emergency-locator-beacon.php
https://www.experimentalaircraft.info/homebuilt-aircraft/avionics-transponder-2.php
https://www.experimentalaircraft.info/homebuilt-aircraft/avionics-transponder-3.php
https://www.experimentalaircraft.info/homebuilt-aircraft/avionics-transponder-garmin.php
https://www.experimentalaircraft.info/
https://www.experimentalaircraft.info/
https://www.experimentalaircraft.info/rss/eai-en-rss.xml
https://www.experimentalaircraft.info/articles/aviation-library.php
https://www.experimentalaircraft.info/flight-planning/aircraft-flightplanning.php
https://www.experimentalaircraft.info/wx/aviation-weather.php
https://www.experimentalaircraft.info/alr/aviation-regulations.php
https://www.experimentalaircraft.info/homebuilt-aircraft/homebuilt-kit-aircraft.php
https://www.experimentalaircraft.info/insurance/aircraft-financing.php
https://www.experimentalaircraft.info/sitemap.php
https://www.experimentalaircraft.info/site-search.php
https://www.experimentalaircraft.info/contactus.php
https://www.experimentalaircraft.info/sitemap.php


7/20/22, 11:27 AMTransponder History & RADAR Identification of Aircraft

Page 2 of 5https://www.experimentalaircraft.info/homebuilt-aircraft/avionics-transponder-2.php

# Radio & GPS
Navigation

Radar Transponders

# Transponder
History

# Operating
Transponders

# Mode S
Transponders

# Operating Mode S

# Garmin
Transponders

Sponsored Links

become more and more mandatory.

Radar Identification

It became soon clear to the designers that a better identification

method was needed. Enter Secondary Surveillance Radar. With this

type of radar the aircraft participates in returning a signal when the

SSR 'lighted' the aircraft. This signal is much stronger than the primary

radar return and it can contain extra digital data inserted by the

transponder.

In the 1950s this principle was adapted for use by civil ATC to provide

traffic services for general and commercial aviation. And as the skies

became more crowded it added to the safety of air travel.

Secondary Surveillance Radar (SSR)

SSR is referred to as secondary radar. This is to differentiate

it from primary radar that works by passively reflecting a

radar signal off of the aircraft. Primary radar works best with metal

aircraft, but not so good on small, composite aircraft where the engine

is the only large object from metal. Radar range is also limited by

terrain and rain or snow (depending on the radio frequency used by the

radar equipment) and also detects unwanted objects such as

automobiles, hills and trees.

These items can be selectively filtered out by good software. Altitude
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detection of an aircraft is also a problem. Secondary radar overcomes

these limitations but it depends on a transponder in the aircraft to

respond to interrogations from the ground station. It will even operate

when primary radar is not operative.

Gps Library Air Traffic Altitude Avoidance Balances Balloon

Transponder Modes

The transponder is capable of inserting specific data in its transmission

when interrogated. Listed below are the transponder modes used by

general and commercial aviation (military aviation uses these plus

other modes):

Mode 3/A - replies a 4-digit octal code for the aircraft, assigned by

ATC

Mode 3/C - replies a 4-digit octal code included with the pressure

altitude

Mode S - provide multiple data formats to a selective interrogation

Each aircraft is assigned a fixed 24-bit address which means there

more than 16 million addresses available (16777216).

Mode A & Mode C (Altitude)

When the transponder receives a radar signal it replies with the

selected transponder code, this is 'Mode 3/A'. A transponder code can

be paired with pressure altitude information from a dedicated onboard

encoder, called 'Mode 3/C'. These modes are used to help ATC to

identify the aircraft and to maintain separation in horizontal distance
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and in altitude.

To our knowledge Mode A is not used anymore.

Mode S

Another mode called Mode S (Selective) is designed to help air traffic

control in busy areas and allow automatic collision avoidance. Mode S

transponders also reply to Modes A/C interrogations.

Mode S is mandatory in controlled airspace in many countries

(Europe). Some countries require that all aircraft must be equipped

with Mode S, even in uncontrolled airspace (again Europe). However

with general / experimental aviation, there have been complaints,

because of the cost, size, limited benefit to the users in uncontrolled

airspace, and, in the case of balloons and gliders, the power

requirements for these aircraft that do not have electrical systems.

Mode S TIS

Mode S transponders can add additional information, including the

permanent identity of the aircraft (24 bit address). Mode S TIS (Traffic

Information Service) allows a radar installation to send information

about nearby traffic back to aircraft, which then displays it on the

moving map. Mode S TIS is only available when the aircraft is within

radar range of a radar installation that supports it. The Garmin G1000

glass cockpit is one example of an avionics suite that supports Mode S

TIS. This supplements TCAS equipment.

ADS-B
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ADS-B (Automatic Dependant Surveillance - Broadcast) is also an

application of Mode S where GPS position and other relevant

information is sent back to ground stations or other aircraft equipped

with the proper equipment. ADS-B consists of a Mode S Extended

Squitter (TSO C-166A), GPS receiver, Universal Access Transceiver

(978 MHz UAT) and VHF data link (VDL Mode 4) to transmit these

messages. It is used in Europe, Australia, North America and in

countries around Indonesia.
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