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1. What is the purpose of this Advisory Circular? 
 

a.   This advisory circular (AC) identifies RTCA Document No. (RTCA/DO)-160 versions 
D, E, F, and G, Environmental Conditions and Test Procedures for Airborne Equipment, dated 
July 27, 1997, December 20, 2005, December 6, 2007, and December 8, 2010, respectively, as 
containing acceptable environmental qualifications to show compliance with certain 
airworthiness requirements.  The FAA strongly encourages the use of RTCA/DO-160G for new 
articles. 
 

b. Appendix 1 of this AC provides a summary of the changes from RTCA/DO-160C to 
RTCA/DO-160D, version D to E, version E to F, and F to G.  The information in the table will 
assist you in determining if a particular version of RTCA/DO-160 is acceptable. 
 

Note:  When reference to RTCA/DO-160D is made in this AC, it 
includes Changes 1, 2, and 3, dated December 14, 2000, June 12, 
2001, and December 5, 2002, respectively. 

 
c. This AC is not mandatory and does not constitute a regulation.  This AC describes a 

means, but not the only means, to comply with airworthiness requirements.   
 

2. To whom does this AC apply?  This AC applies to manufacturers and installers that use 
RTCA/DO-160 for environmental qualifications of their airborne equipment.  
 
3. Cancellation.  This AC cancels AC 21-16F, RTCA Document DO-160 versions D, E, and F, 
Environmental Conditions and Test Procedures for Airborne Equipment, dated November 19, 
2009. 
 
4. What is RTCA/DO-160?  
 

a. RTCA/DO-160 (or its precursor, RTCA/DO-138) has been used as a standard for 
environmental testing since 1958.  It defines standard environmental test conditions (categories) 
and applicable test procedures for airborne equipment.   
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b. The tests in RTCA/DO-160 provide a laboratory means of demonstrating the 
performance characteristics of airborne equipment in environmental conditions that may be 
encountered in operation of the equipment in aircraft.  It is not the intent of RTCA/DO-160 to be 
used as a measure of service life of the airborne equipment subjected to these tests. 
 

c. As the realities of equipment operation under actual environmental conditions are better 
understood and new needs arise within the aviation community, RTCA/DO-160 has been revised 
to address the emerging and improved test techniques.  The categories that have been developed 
over time reflect a reasonably mature understanding as to the severity of the environmental 
stresses, the degrees of mitigation achievable in the design of an installation, and the robustness 
that must be designed into equipment in order to perform in the operating environment. 
 
5. Related Documents.   
 

a. Title 14 of the Code of Federal Regulations, (14 CFR) parts 21, 23, 25, 27, 29, 33, and 
35. 
 

b. AC 20-136, Protection of Aircraft Electrical/Electronic Systems Against the Indirect 
Effects of Lightning. 

 
c. AC 20-158, The Certification of Aircraft Electrical and Electronic Systems for Operation 

in the High-Intensity Radiated Fields (HIRF) Environment. 
 

d. AC 20-138, Airworthiness Approval of Positioning and Navigation Systems. 
 
e. AC 33.17-1, Fire Prevention. 

 
6. Using RTCA/DO-160 for Technical Standard Orders (TSOs). 
 

a. If you are an applicant seeking a TSO authorization for airborne equipment, you may 
request a deviation, in accordance with the requirements of 14 CFR part 21 subpart O, to use the 
conditions and procedures in a different version of RTCA/DO-160 instead of the corresponding 
conditions and procedures specified in the applicable TSO.  Although an applicant may request 
to use an earlier version of DO-160, we recommend that you use RTCA/DO-160G.  
 

b. If the TSO does not specify the environmental qualification, the applicant may choose 
any environmental standard conditions and test procedures appropriate for their airborne 
equipment. Although an applicant may choose any environmental standard, we recommend that 
you use RTCA/DO-160G.  

 
c. The table in Appendix 1 of this AC provides sufficient data for an applicant to use as a 

comparison between RTCA/DO-160D, E, F, and G.  The FAA has determined that versions D, 
E, F, and G provide an equivalent level of safety (ELOS) when the applicable version is 
identified in the Environmental Qualification Form (EQF).  If the installed electrical/electronic 
equipment must meet lightning requirements use RTCA/DO-160D or later per the latest revision 
of AC 20-136.  However, if the installed equipment is expected to be subject to HIRF 
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requirements in §§ 23.1308, 25.1317, 27.1317, or 29.1317, use RTCA/DO-160F or G.  
RTCA/DO-160E is also acceptable to meet the HIRF requirements for level B and C systems 
when using test levels defined in the appropriate regulations as discussed in AC 20-158.  

 
d. If the version of RTCA/DO-160 specified in a TSO is version D or later, and an applicant 

wishes to use a version prior to RTCA/DO-160D, then the applicant must meet the requirements 
of paragraph 6a by comparing the specific procedure and category changes, section by section, 
between the two versions.  The applicant must also address the differences between the two test 
results when providing an equivalent level of safety.   
 

e. When a new application is based on the design of an existing approved article, the 
applicant may ask to use environmental test data from the existing article’s environmental 
qualification, based on similarity between the two articles.  This request must be fully supported 
with a detailed similarity assessment comparing the changes from the earlier approved article to 
the article in the new application.  The aircraft certification office (ACO) may accept the data if 
the similarity assessment clearly shows that the design changes will not adversely affect the 
environmental qualification. 
 

f. When the equipment or its associated wiring has the likelihood to be located in areas 
close to global positioning system (GPS) antennas, we recommend you use DO-160F section 21 
category P or DO-160G section 21 categories P or Q, to reduce potential RF noise in the GPS 
band. For additional guidance on GPS equipment, refer to the latest revision of AC 20-138. 
 
7. Using RTCA/DO-160 for Installers.   
 

a. If you are an applicant installing equipment, you may use RTCA/DO-160, any version, to 
support compliance with the appropriate airworthiness requirements except as identified in 
paragraphs 7c, 7f, 7g, and 7h.  When possible, we recommend that you use RTCA/DO-160G as 
it provides the most clear and complete test procedures. 

 
b. Use the EQF provided by the equipment manufacturer to compare against your specific 

installation requirements.  The EQF provides information regarding which version of DO-160 
was used, which environmental tests were conducted and the environmental category of the 
equipment being tested.  If the EQF categories do not adequately address your installation, then 
you or the equipment manufacturer may need to re-qualify the equipment to meet the appropriate 
sections and category levels.     

 
c. When installing equipment previously qualified to other environmental standards, such as 

Military Standard (MIL-STD) 810G, the equipment must comply with applicable airworthiness 
requirements.  You may use DO-160G to do a comparison analysis to show that it provides an 
equivalent level of safety in the expected operating environment. 

 
d. When a new application is based on the design of an existing approved article, the 

applicant may ask to use environmental test data from the existing article’s environmental 
qualification, based on similarity between the two articles.  This request must be fully supported 
with a detailed similarity assessment comparing the changes from the earlier approved article to 
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the article in the new application.  The ACO may accept the data if the similarity assessment 
clearly shows that the design changes will not adversely affect the environmental qualification. 

 
e. Some of the environmental conditions and test procedures contained in RTCA/DO-160 

such as waterproofness, sand and dust, or salt fog, may not be applicable to your installation 
based on intended location of the equipment.  You must determine which sections and categories 
are applicable to your specific project. 

 
f. When the equipment installation is required to meet the HIRF requirements in                

§§ 23.1308, 25.1317, 27.1317, or 29.1317, use RTCA/DO-160F or G.  RTCA/DO-160E is also 
acceptable to meet the HIRF requirements for level B and C systems when using test levels 
defined in the appropriate regulations as discussed in AC 20-158.  For additional guidance on 
HIRF, refer to the latest revision of AC 20-158.  

 
g. When the electrical/electronic equipment installations are required to meet lightning 

requirements, use RTCA/DO-160D or later.  For additional guidance on lightning, refer to the 
latest revision of AC 20-136.  

 
h. RTCA/DO-160F, Section 26, Fire, Flammability, is not sufficient for 14 CFR parts 25 

and 33.  RTCA/DO-160G, Section 26, is sufficient for 14 CFR part 25 but not for 14 CFR       
part 33.  Fire and flammability guidance for 14 CFR part 33 is provided in the latest revision of 
AC 33.17-1.   
 
8. How To Get Related Documents. 
   

a. Order copies of RTCA documents from RTCA, Inc, 1150 18th  Street, NW, Suite 910, 
Washington, DC 20036-4007, telephone (202) 833-9339, fax (202) 833-9434.  You can also 
order copies online at http://www.rtca.org. 
 

b. Order copies of 14 CFR parts from the Superintendent of Documents, Government 
Printing Office, P.O. Box 979050, St. Louis, MO, 63197-9000.  For general information, 
telephone (202) 512-1800 or fax (202) 512-2250. You can order copies from the Government 
Printing Office website at http://bookstore.gpo.gov.  Select “Code of Federal Regulations.” 
 

c. View a list of all ACs on the FAA’s Regulatory and Guidance Library at 
www.rgl.faa.gov or from the website at www.faa.gov/regulations_policies/advisory_circulars/. 
 
 

 
 
David W. Hempe 
Manager, Aircraft Engineering  
  Division 
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