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SUBPART B — LIST OF ETSOs (INDEX 1 AND INDEX 2) 

 

Index 1 

ETSO-C1c Cargo Compartment Fire Detection Instruments 

ETSO-C2d Airspeed Instruments 

ETSO-C3d Turn and Slip Instruments 

ETSO-C4c Bank and Pitch Instruments 

ETSO-C5e Direction Instrument, Non-magnetic (Gyroscopically Stabilized) 

ETSO-C6e Direction Instrument, Magnetic (Gyroscopically Stabilized) 

ETSO-C7d Direction Instrument, Magnetic Non-stabilized Type (Magnetic 

Compass) 

ETSO-C8e Vertical Velocity Instrument (Rate-of-Climb) 

ETSO-C10b Aircraft Altimeter, Pressure Actuated, Sensitive Type 

ETSO-C13f Life preservers 

ETSO-C14b Aircraft Fabric, Intermediate Grade; External Covering Material 

ETSO-C15d Aircraft Fabric, Grade A; External Covering Material 

ETSO-C16a Electrically Heated Pitot and Pitot-Static Tubes 

ETSO-C20 Combustion Heaters 

ETSO-C21b Aircraft turnbuckle Assemblies and/or Turnbuckle Safe-tying Devices 

ETSO-C22g Safety Belts 

ETSO-C23d Personal Parachute Assemblies 

ETSO-C25a Aircraft Seats and Berths (Type I Transport 6g Forward Load) 

ETSO-C26c Aircraft Wheels and Wheel-Brake Assemblies (CS-23, 27 and 29 

aircraft) 

ETSO-C27 Twin Seaplane Floats 

ETSO-C28 Aircraft Skis 

ETSO-C30c Aircraft Position Lights 

ETSO-C39c Aircraft Seats and Berths Certified by Static Testing only 

ETSO-C42 Propeller Feathering Hose Assemblies 

ETSO-C43c Temperature Instruments 

ETS0-C44c A1 Fuel Flowmeters 

ETS0-C45b A1 Manifold Pressure Instruments 

ETSO-C46a Maximum Allowable Airspeed Indicator System 
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ETS0-C47a A1 Pressure Instruments — Fuel, Oil, and Hydraulic (Reciprocating 

Engine Powered Aircraft) 

ETSO-C49b Electric tachometer: Magnetic Drag (Indicator and generator) 

ETSO-C53a Fuel and Engine Oil System Hose Assemblies 

ETSO-C54 Stall Warning Instruments 

ETSO-C55a Fuel and Oil Quantity Instruments 

ETS0-C56b A1 Engine-driven Direct Current Generators/Starter generators 

ETSO-C59 Airborne Selective Calling Equipment 

ETSO-C62e Aircraft Tyres 

ESTO-C64a Oxygen Mask Assembly, Continuous Flow, Passenger 

ETSO-C65a 
Airborne Doppler Radar Ground Speed and/or Drift Angle Measuring 

Equipment (for Air Carrier Aircraft) 

ETSO-C68a 

Airborne Automatic Dead Reckoning Computer Equipment Utilizing 

Aircraft heading and Doppler Ground Speed and Drift Angle Data (for 

Air Carrier Aircraft) 

ETSO-C69c Emergency Evacuation Slides, Ramps and Slide/Rafts Combinations 

ETSO-C71 
Airborne Static (‘DC to DC’) Electrical Power Converter (for Air 

Carrier Aircraft) 

ETSO-C72c Individual Flotation Devices 

ETSO-C73 Static Electrical Power Inverter 

ETSO-C76 Fuel Drain Valves 

ETSO-C79 Fire Detectors (Radiation Sensing Types) 

ETSO-C80 Flexible Fuel and Oil Cell Material 

ETSO-C85a Survivor Locator Lights 

ETSO-C87a Airborne Low-range Radio Altimeter 

ETSO-C88a Automatic Pressure Altitude Reporting Code Generating Equipment 

ETSO-C89 Oxygen Regulators, Demand 

ETSO-C90d Cargo Pallets, Nets and Containers 

ETSO-C92c Ground Proximity Warning, Glide Slope Deviation Alerting Equipment 

ETSO-C95a Mach Meters 

ETSO-C96a Anticollision Light Systems 

ETSO-C97 Lithium Sulphur Dioxide Batteries 

ETSO-C99 Protective Breathing Equipment 

ETSO-C100b Child restraint system 

ETSO-C101 Overspeed Warning Instruments 
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ETSO-C102 Airborne Radar Approach and Beacon Systems for Helicopters 

ETSO-C103 Continuous Flow Oxygen Mask Assembly (for Non-transport Category 

Aircraft) 

ETSO-C105 Optional Display Equipment for Weather and Ground Mapping Radar 

Indicators 

ETSO-C106 A1 Air Data Computer 

ETSO-C109 Airborne navigation Data Storage System 

ETSO-C110a Airborne Passive Thunderstorm Detection Systems 

ETSO-C112d Air Traffic Control Radar Beacon System/Mode Select (ATCRBS/Mode 

S) Airborne Equipment 

ETSO-C113 Airborne Multi-purpose Electronic Displays 

ETSO-C114 A1 Torso Restraint Systems 

ETSO-C115c Flight Management Systems (FMS) using Multi-Sensor Inputs 

ETSO-C116 Crew member PBE 

ETSO-C117a 
Airborne Windshear Warning and Escape Guidance Systems 

(Reactive Type) for Transport Aeroplanes 

ETSO-C118 TCAS I 

ETSO-C119c TCAS II 

ETSO-C121b Underwater Locating Device 

ETSO-C123b Cockpit Voice Recorders Systems 

ETSO-C124b Flight Data Recorder Systems 

ETSO-C126a 406 MHz Emergency Locator Transmitter 

ETSO-C127a 
Rotorcraft, Transport Aeroplane, and Normal and Utility Aeroplane 

Seating Systems 

ETSO-C132 
Geosynchronous Orbit Aeronautical Mobile Satellite Services Aircraft 

Earth Station Equipment 

ETSO-C135a Large Aeroplane Wheels and Wheels and Brake Assemblies 

ETSO-C139 Aircraft Audio Systems and Equipment 

ETSO-C141 Aircraft Fluorescent Lighting Ballast/Fixture Equipment 

ETSO-C142a Non-Rechargeable Lithium Cells and Batteries 

ETSO-C144a Passive Airborne Global Positioning System (GNSS) Antenna 

ETSO-C145c 
Airborne Navigation Sensors Using the Global Positioning System 

Augmented by the Satellite Based Augmentation System 

ETSO-C146c 

Stand-Alone Airborne navigation Equipment Using the Global 

Positioning System Augmented by the Satellite Based Augmentation 

System 

ETSO-C147 Traffic Advisory System (TAS) Airborne Equipment 

ETSO-C151b Terrain Awareness and Warning System (TAWS) 

ETSO-C154c 
Universal Access Transceiver (UAT) Automatic Dependent 

Surveillance-Broadcast (ADS-B) Equipment 

ETSO-C155a Recorder Independent Power Supply 
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ETSO-C157a 
Aircraft Flight Information Services-Broadcast (FIS-B) Data Link 

Systems and Equipment 

ETSO-C158 Aeronautical Mobile High Frequency Data Link (HFDL) Equipment 

ETSO-C159a 
Avionics Supporting Next generation Satellite Systems (NGSS) = 

Iridium Phone 

ETSO-C160a VDL Mode 2 Communications equipment 

ETS0-C161a Ground-Based Augmentation System Positioning and Navigation 

Equipment 

ETSO-C162a Ground-Based Augmentation System Very High Frequency Data 

Broadcast Equipment 

ETSO-C164 Night Vision Goggles (NVG) 

ETSO-C165a Electronic Map Systems for Graphical Depiction of Aircraft Position 

ETS0-C166b A1 
Extended Squitter ADS-B and TIS-B Equipment Operating on the RF 

of 1090 Megahertz (MHz) 

ETSO-C170 High Frequency (HF) Radio Communication Transceiver Equipment 

Operating Within the Radio Frequency 1.5 to 30 Megahertz 

ETSO-C172 Cargo Restraint Strap Assemblies 

ETSO-C173 Nickel-Cadmium and Lead-Acid Batteries 

ETS0-C174 A1 Battery Based Emergency Power Unit (BEPU) 

ETSO-C175 Galley Cart, Containers and Associated Components 

ETSO-C176 Crash Protected Airborne Recorder Systems Image Recorder 

ETSO-C177 Crash Protected Airborne Recorder Systems CNS/ATM Recorder 

ETSO-C178 Single Phase 115 VAC, 400 Hz Arc Fault Circuit Breakers 

ETSO-C179a Rechargeable Lithium Cells and Lithium Batteries 

ETSO-C184 Galley Equipment 

ETSO-C190 Active Airborne Global navigation Satellite System (GNSS) Antenna 

ETSO-C194 Helicopter Terrain Awareness and Warning System (HTAWS) 

ETSO-C195a 
Avionics Supporting Automatic Dependent Surveillance-Broadcast 

(ADS-B) Aircraft Surveillance 

ETSO-C196a 
Airborne Supplemental navigation Sensors for Global Positioning 

System Equipment Using Aircraft-Based Augmentation 

ETSO-C198 Automatic Flight Guidance and Control System (AFGCS) Equipment 

ETSO-C200 Low-frequency Underwater Locating Device (ULD) 
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Index 2 

 

ETSO-2C11e Powerplant Fire Detection Instruments (Thermal and Flame 

Contact Types) 

ETSO-2C19b Fire Extinguishers, Portable Water Type 

ETSo-2C34f ILS Glide Slope Receiving Equipment Operating within the Radio 

Frequency Range of 328.6-335.4 Megahertz (MHz) 

ETSO-2C35d Radar Marker Receiving Equipment 

ETSO-2C36f Airborne ILS Localizer Receiving Equipment Operating within the 

Radio Frequency Range 108-112 Megahertz 

ETSO-2C40c VOR Receiving Equipment Operating within the Radio Frequency 

Range of 108-117.95 Megahertz 

ETSO-2C41d Airborne Automatic Direction Finding (ADF) Equipment 

ETSO-2C48a Carbon Monoxide Detector Instruments 

ETSO-2C63c Airborne Weather and Ground Mapping Pulsed Radars 

ETSO-2C66b Distance measuring Equipment (DME) Operating within the 

Radio Frequency Range 960-1215 Megahertz 

ETSO-2C70b Liferafts (Reversible and Non-reversible) 

ETSO-2C75 Hydraulic Hose Assembly 

ETSO-2C78 Crewmember Oxygen Mask 

ETSO-2C93b Airborne Interim Standard Microwave Landing System Converter 

Equipment 

ETSO-2C104a Microwave Landing System (MLS) Airborne Receiving Equipment 

ETSO-2C122 Devices That Prevent Blocked Channels Used in Two-Way Radio 

Communications Due to Simultaneous Transmissions 

ETSO-2C128 Devices That Prevent Blocked Channels Used in Two-Way Radio 

Communications Due to Unintentional Transmissions 

ETSO-2C169a VHF Radio Communications Transceiver Equipment Operating 

within the Radio Frequency Range 117.975 to 137 Megahertz 

ETSO-2C197 Information Collection and Monitoring Systems 

ETSO-2C500a  Combined ILS/MLS Airborne Receiving Equipment 

ETSO-2C501 Mode S Aircraft Data Link Processor 

ETSO-2C502 Helicopter Crew and Passenger Integrated Immersion Suits 
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ETSO-2C503 Helicopter Crew and Passenger Immersion Suits for Operations 

to or from Helidecks Located in a Hostile Sea Area 

ETSO-2C504 Helicopter Constant-Wear Lifejackets for Operations to or from 

Helidecks Located in a Hostile Sea Area 

ETSO-2C505 Helicopter Liferafts for Operations to or from Helidecks Located 

in a Hostile Sea Area 

ETSO-2C509 Light Aviation Secondary Surveillance Transponders (LAST) 

ETSO-2C512 Portable Gaseous Oxygen Supply (PGOS) 

ETSO-2C513 Tow Release 

ETSO-2C514 
Airborne Systems for Non-Required Telecommunication Services 

(in Non-Aeronautical Frequency Bands) (ASNRT) 
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Aviation  

Safety 
Agency 

 

European Technical Standard Order 
 

 

SUBJECT: ELECTRONIC MAP SYSTEMS FOR GRAPHICAL DEPICTION OF AIRCRAFT 
POSITION 

 
1 - Applicability 

 This ETSO gives the requirements that any Electronic Map System for the Graphical 
Depiction of Aircraft Position (own-ship), manufactured on or after the date of this 
ETSO, must meet in order to be identified with the applicable ETSO marking.  

 This ETSO applies to equipment that is intended to provide graphical depiction of 
advisory information on a display (e.g. navigation, traffic, weather, obstacles, 
graphical taxi routing, etc.). The system is intended to improve flight crew positional 
awareness of the aircraft own-ship position relative to other items depicted on the 
display.   

 

2 - Procedures 

2.1 - General 

 Applicable procedures are detailed in CS-ETSO Subpart A. 

2.2 – Specific 

 Applications to certify only software without certifying the hardware and/or the 
operating system will be accepted. Nevertheless, the applicant has to specify 
requirements for the hardware and/or the operating system to be used, the tests to 
be performed once the software is integrated into the final system, and the 
environment which has been used to demonstrate the system functionality.  

 
3 - Technical Conditions 

3.1 - Basic 

3.1.1 - Minimum Performance Standard (MPS) 

New models of Electronic Map Systems that are to be so identified and that are 
manufactured on or after the effective date of this ETSO must meet the standards 
set forth for moving map equipment in Section 2 of RTCA document DO-257A, 
‘Minimum Operational Performance Standards for the Depiction of Navigational 
Information on Electronic Maps’, dated June, 25, 2003 as amended by Appendix 1 
to this ETSO.  

1) Electronic Map Systems for use in flight must meet the MPS in Sections 2.1 and 2.2 

of RTCA/DO-257A as amended by Appendix 1 to this ETSO; 
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2) Electronic Map Systems for use on the airport surface – AMMD applications - must 

meet the MPS in Sections 2.1, 2.2, and 2.3 of RTCA/DO-257A as amended by Appendix 

1 to this ETSO; and  

3) Electronic Map Systems including Vertical Situation Displays (VSD) for use in 

facilitating pilot’s awareness of the aircraft’s vertical flight path must meet the MPS in 

Sections 2.1, 2.2, and 2.4 of RTCA/DO-257A as amended by Appendix 1 to this ETSO. 

Table 1 summarises the functional description and applicable MPS requirements for 

Electronic Map Systems. 

 

 Applicable Requirements Sections in RTCA/DO-

257A  

(as amended by Appendix 1 to this ETSO) 

Electronic Map System 

functional description 
2.1 2.2 2.3 2.4 

In flight X X   

Airport surface (AMMD) X X X  

Vertical Situation Display (VSD) X X  X 

Table 1 

 Demonstrate the required functional performance under the test conditions 
specified in RTCA/DO-257A, Section 2.6 as modified by appendix 1 of this ETSO. 

 

3.1.2 - Environmental Standard 

 Demonstrate the required performance under the test conditions specified in 
RTCA/DO-257A, Section 2.5, using standard environmental conditions and test 
procedures appropriate for airborne equipment as defined in CS-ETSO Subpart A 
paragraph 2.1.  

  

3.1.3 – Computer Software 

 See CS-ETSO Subpart A paragraph 2.2. 

 

3.1.4 - Electronic Hardware Qualification 

See CS-ETSO Subpart A paragraph 2.3 

 

3.2 - Specific 

3.2.1 - Failure Condition Classification 

See CS-ETSO Subpart A paragraph 2.4. For the definitions of the intended functions see 

RTCA/DO-257A section 1.4. 

Failure of the functions defined in paragraph 3.1.1 of this ETSO for Electronic Map Systems 

used in flight and VSD equipment (airborne applications) have been determined to be a 

major failure condition for malfunctions causing the incorrect depiction of aircraft position 

(own-ship).  

Loss of function for Electronic Map Systems used in flight and VSD equipment (airborne 

applications) has been determined to be a minor failure condition. 
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Failure of the function defined in paragraph 3.1.1 of this ETSO for Electronic Map Systems 

used on the airport surface (ground applications) have been determined to be a minor 

failure condition for malfunctions causing the incorrect depiction of aircraft position (own-

ship).  

Loss of function for Electronic Map Displays used on the airport surface (ground 

applications) is determined to be a no safety effect failure condition.  

 

Table 2 summarises the failure condition classifications. 

 

 

Electronic Map System 

functional description 

Failure condition 

classification –

Incorrect Depiction 

of Aircraft Position  

Failure condition 

classification – Loss of 

function 

In flight Major Minor 

Vertical Situation Display (VSD) Major Minor 

Airport surface (AMMD) Minor No Safety Effect 
Table 2 

4 - Marking 

4.1 - General 

Marking as detailed in CS-ETSO Subpart A paragraph 1.2. 

4.2 - Specific 

None 

5 - Availability of Referenced Document 

See CS-ETSO Subpart A paragraph 3. 
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Appendix 1 
Additional Requirements for Electronic Map Systems 

 

This appendix defines changes to the Minimum Operational Performance Standards 

(MOPS) for Electronic Map Systems specified in RTCA/DO-257A, Minimum Operational 

Performance Standards for the Depiction of Navigational Information on Electronic Maps, 

dated June, 25, 2003.  

Some changes replace sections of RTCA/DO-257A. Other just add additional text; in this 

latter case the additional text is underlined. 

 

 

DO-257A MOPS is modified as follows: 
 

1. Display Operating Characteristics and Status Indications 

2.2.4 A new sub-section 25 to section 2.2.4 has been added: 

25. A process activity monitor (watchdog) shall be implemented to detect frozen processes 

and to remove outdated/frozen information from the screen, or to clearly indicate the 

invalid data. The process activity monitor shall be able to detect the occurrence of the 

failure within 5 seconds. 

 

2. Database (Navigation) 

2.2.5 The first paragraph from 2.2.5 and the current sub-section 5 has been replaced, two 

new sub-sections to 2.2.5 have been added: 

As an alternative to (or in addition to) an external data source, the EMD may use an 

internal database to store information such as flight plans, nearby fixes, airspace 

boundaries, raster aeronautical charts, or airport mapping information. If an internal or 

external database is being used, the following requirements apply: … 

- Subsection 5 changes are underlined: 

5. The processes of producing and updating aeronautical databases shall meet the 

standards specified in EUROCAE ED-76/RTCA DO-200A Standards for Processing 

Aeronautical Data, dated October 1998 or subsequent revisions. 

- Add the following new subsections: 

7. Specification of the Data Quality Requirements (DQRs) for the EMD system shall be 

developed and incorporated as part of the compliance documentation (Reference 

EUROCAE ED-76/RTCA DO-200A, section 2.3.2).   

8. Corruption of the map database shall be detected and annunciated to the flight crew 

clearly and in a timely manner. 

3. Runways 

2.3.1.1.1 The current sub-section 6 of section 2.3.1.1.1 has been deleted and replaced by: 

6. The aerodrome database accuracy for runway data elements shall meet medium 

category data quality as defined in EUROCAE ED-99C/RTCA DO-272C User 

Requirements for Aerodrome Mapping Information, dated September 2011, or 

subsequent revisions. 
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- The following new subsection is added: 

7. The total system accuracy shall be sufficient for the AMMD intended function, and 

shall not exceed 50 meters (95 %). The position source accuracy (36 m) and total 

database accuracy (5 m) may be reallocated, if the total system accuracy remains 

less than or equal to 50 meters. The formula for calculating total system accuracy 

is: 

 

√[(                        )  (                       )  (               )  (              ) ]

  |                                |                         
 

4. Taxiways 

2.3.1.1.2 In page 32, the current sub-section 4 of section 2.3.1.1.2 has been deleted and 

replaced by: 

4. When depicted, the aerodrome database accuracy for taxiway data elements shall 

meet medium category data quality as defined in RTCA DO-272C/ED-99C, or 

subsequent revisions.   

Note: For airports where no known taxiway data is published and errors are noted, 

operators using the moving map will report database errors to the database 

supplier as described in section 2.3.5.   

 

The following new subsection is added: 

 

5. The total system accuracy shall be sufficient for the AMMD intended function, and 

shall not exceed 50 meters (95 %). The position source accuracy (36 m) and total 

database accuracy (5 m) may be reallocated, if the total system accuracy remains 

less than or equal to 50 meters. The formula for calculating total system accuracy 

is: 

 

√[(                        )  (                       )  (               )  (              ) ]  
 |                                |                          

 
 

5. Depiction of Ownship Position 

2.3.1.2 New sub-sections 7 and 8 to section 2.3.1.2 have been added:  

7. The AMMD shall provide a means to compensate for installation dependent GPS 

antenna offset (i.e., along track aircraft reference point bias associated with GNSS 

antenna position relative to the nose of the aircraft). 

Note: Acceptable means of compliance include the use of system calibration or a 

limitation on the GNSS antenna installation position in relation to the nose of the 

aircraft. 

8. AMMD applications limited to the airport surface (ground applications) and having 

only a minor failure classification, shall remove the own-ship position symbol at a 

ground speed above 80 knots. A means to allow lower values is recommended to 

adjust for actual aircraft performance or to mitigate installation dependant horizontal 

position latency. 

 

6. Database (AMMD) 

2.3.5 The following paragraph is inserted before subsection 1: 
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Both internal and external EMD databases shall meet the following requirements: … 

 

- By keeping the notes sub-section 2 of section 2.3.5 has been deleted and replaced by: 

2. The processes of producing and updating aerodrome databases shall meet the 

standards specified in EUROCAE ED-76/RTCA DO-200A or subsequent revisions. 

Description of the data quality requirements (DQRs) for the EMD database shall be 

specified (Reference EUROCAE ED-76/RTCA DO-200A, section 2.3.2).   

 

- Add the following new subsection: 

3. Corruption of the EMD database shall be detected and annunciated to the flight crew 

clearly and in a timely manner. 

 

7. Bench Test Procedures 

Section 2.6 is modified so as to include all additional and modified requirements stated above in 

the applicable test sections. 

 


