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" Technical Standard Orders (TSO) .

A TSO is a minimum performance standard for specified materials, parts, and appliances used on
civil aircraft. When authorized to manufacture a material, part, or appliances to a TSO standard, this
is referred to as TSO authorization. Receiving a TSO authorization is both design and production
approval. Receiving a TSO Authorization is not an approval to install and use the article in the

aircraft. It means that the article meets the specific TSO and the applicant is authorized to
manufacture it.

Parts Manufacturer Approval (PMA)

Is a combined design and production approval for modification and replacement articles. It allows a
manufacturer to produce and sell these articles for installation on type certificated products. Federal
Aviation Administration Orders 8110.42 and 8120.22 prescribe the approval procedures for FAA
personnel and guides applicants in the approval process.
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Arcratt-Based Augmentation for Navigation and

TSO-C207 Aeronautical Mobile Airport Communication System 05/13/2014
(AeroMACS)

TSO-C207a Aeronautical Mobile Airport Communication System 08/18/2017
(AeroMACS) Airborne Mobile Station (AMS)

Equipment
TSO-C209 Electronic Flight Instrument System (EFIS) Display 09/29/2016
TSO-C210 Airbome Head Up Display (HUD) 10/25/2017
TSO-C211 Detect and Avoid (DAA) Systems 09/25/2017
TSO-C212 Air-to-Air Radar (ATAR) for Traffic Surveillance 09/22/2017
TSO-C213 Unmanned Aircraft Systems Control and Non-Payload ~ 03/09/2018
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Technical Standard Order

Department of Transportation ﬁﬁ‘ﬁ

Federal Aviation Administration

Aircraft Certification Service Effective mAD Az /NG 2 2
Washington, D.C. Date: 09/21/09 Do ! | ' 60F

7 IR T TEH

Subject:  Airborne Supplemental Navigation Sensors for Global Positioning D O ' 7 8 B / Doz 5 4
System Equipment Using Aircraft-Based Augmentation

1. PURPOSE. This technical standard order (TSO) is for manufacturers applying for a TSO
authorization (TSOA) or letter of design approval (LODA). In it, we (the Federal Aviation

Administra
global posi
supplemen
marking. 1
TSO-C196
does nol in
SBAS oper]

2. APPLJ
a. Thi

b. Thi
approval a¢

c. Air

oy <ill bl

d. Environmental Qualification. Test the equipment according to RTCA/DO-316,
Section 2.2 and RTCA/DO-160F, Environmental Conditions and Test Procedures for Airborne
Equipment, dated December 6, 2007, Sections 4.0 through 8.0 and 10.0 through 25.0."

e. Software Qualification. lf the article includes a digital computer, develop the software
according to RTCA/DO-178B, Software Considerations in Airborne Systems and Equipment
Certification, dated December 1, 1992, Sections 2 through 12 and Annex A. The software
design assurance level should be consistent with the failure condition classification defined in
paragraph 3.b of this TSO.

f. Electronic Hardware Qualification. If the article includes a complex custom
micro-coded component, develop the component to the guidance in FAA Advisory Circular (AC)
20-152, RTCA, Inc. Document RTCA/DO-254, Design Assurance Guidance for Airborne
Electronic Hardware. The hardware design assurance level should be consistent with the failure
condition classification defined in paragraph 3.b of this TSO.
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*RTCA / D0-1606 Section 4: Temperature and Altitude

*RTCA / D0-160G Section 5: Temperature Variation

*RTCA / D0-1606 Section 6: Humidity

« RTCA / D0-1606 Section 7: Operational Shock and Crash Safety
« RTCA / DO-1606 Section 8: Vibration

*RTCA / DO-1606 Section 9: Explosion Proofness

— — — — — — — — — — — — — — —— — ——— —— — — — — — — — —

;
« RTCA / D0-1606 Section 10: Waterproofness <DO160OM&RL> . 3 :
« RTCA / DO-1606 Section 11: Fluids Susceptibility 1. DO160I3, section- ]~ section-26T |
« RTCA / D0-1606 Section 12: Sand and Dust EBRxh. BANGERBEEREES }
|

|

: Salt Spray
« RTCA / D0-1606 Section 15: Magnetic Effect 2. Section- 1>section-313D01600)— |

« RTCA / DO-1606 Section 16: Power Input i = 1 |
« RTCA / DO-1606 Section 17: Voltage Spike L————Ea—gis—aﬁ—%?—i—:g—fj _@E_{EC_‘_?E
« RTCA / DO-1606 Section 18: Audio Frequency Conducted Susceptibility — Power Inputs

« RTCA / D0-1606 Section 19: Induced Signal Susceptibility

« RTCA / D0-1606 Section 20: Radio Frequency Susceptibility (Conducted)

« RTCA / D0-160G Section 20: Radio Frequency Susceptibility (Radiated)

« RTCA / DO-1606 Section 21: Emission of Radio Frequency Energy (Conducted)

« RTCA / D0-1606 Section 21: Emission of Radio Frequency Energy (Radiated)

« RTCA / DO-1606 Section 22: Lightning Induced Transient Susceptibility (Pin Injection)

« RTCA / DO-1606 Section 22: Lightning Induced Transient Susceptibility (Cable Bundle)

« RTCA / D0-1606 Section 23: Lightning Direct Effects

« RTCA / DO-1606 Sectii™ — .~~~ ~~~~"~"~"~"~"~“~"“"~“"*"™"™"™"™""™"™/"/"/"™>"™"/“~"“"“"7"/"“""“""“"7 6
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| 1. Section 22: PHEREE (PINGBUNDLE test)
L Section73: BE® ]

|
|
|
|
« RTCA / D0-1606 Section 13: Fungus Resistance | 3 2
- RTCA / D0-1606 Section 14: | section-4DSIaFIFT .,
|
|
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D0160 section-23:AERO BT (High Current Physical Damage Test)

‘ FEURE 17A_- EXA%OF CURRENT C%O_NENE FOR DIRECT EFFECTS TESTING Mﬂ_ EXAMPLE OF CURRENT COMPONENT B FOR DIRECT EFFECTS TESTING
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U.S. Department
of Transportation
Federal Aviation
Administration

Advisory
Circular

Date: 06/22/2011
Initiated by: AIR-100

Subject: RTCA Document DO-160 versions AC No: 21-16G

D, E, F, and G. “Environmental Conditions
and Test Procedures for Airborne Equipment™

1. What is the purpose of this Advisory Clrcular?

a. This advisory circular (AC) identifies RTCA Document No. (RTCA/DO)-160 versions
D, E, F, and G, Emvirommnental 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.

¢. This AC is not mandatory and does not constitute a regnlation. 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 Proceditres 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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- Of a kind and design appropriate to its intended function
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« Design ensures it performs intended functions under any
foreseeable operating condition
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