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Chapter 1 RTCA·DO·297 as an Acceptable Means of Compliance. 

1-1. Purpose of this AC. 

a. This advisory circular (AC) shows you how to obtain Federal Aviation Administration 
(FAA) airworthiness approval for the development, verification, and integration of an integrated 
modular avionics (IMA) system for installntion into an ai rcraft or engine. We cite RTCA, Inc. 
document RTCAfDO-297, bllegrated Modular Avionics (IMA) Development Guidance and 
Certification ConsideratiollS, dated November 8, 2005 and supplement it with this text. This AC 
also provides guidance on how to show compliance with Technical Standard Order (TSO)-C153, 
Integrated Modular Avionics Hardware Elements. 

b. This AC is not mandatory and docs not constitute a regulation. In it. we describe an 
acceptable means, though it is not the only mcans. to obtain FAA approval of IMA systems. 

c. This AC uses the tel111inology "should" when discussing compliance to tJle AC itself, as 
the AC represents one. but not the only. method of complying wi th the regulations. This AC 
uses the tcnn "must" when di scussing compliance to the regulati ons. as compliance to a 
regulation is not optional. In these cases, the AC text supplies a reference to the specific rule(s) 
being discussed. 

1·2. Whom this AC Affects. 

a. We wrote thi s AC for: 

(I) Applicants for type certificates (TC), amended TC (ATC), supplemental TC (STC), or 
amended STC (ASTC) or aircraft and ai rcraft engines implementing IMA systems and 
equipment, 

(2) Developers of IMA systems, applications~ and components, 

(3) Applicants fo r TSO-C I 53, Integrated Modular A\'iollics Hardware Elements, and for 
functional TSOs as they apply to IMA sySI('"ll1S, 

(4) Integrators of IMA systenlS, 

(5) Installers of the IMA system into the aircraft. and 

(6) Those involved in the approval and continued airworthiness of IMA systems. 

b. When the ternl "applicant" is used in thi s AC, we are rei"elTing to the applicant for an 
aircraft or engine Te. STe. ATC. or ASTC. When this AC is referring to an applicant for a TSO 
authorizat ion (TSOA). the phrase "applicant lor TSO authorization" or other similar phrase is 
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used. When this AC is referring to an applicant for an IMA Component Acceptance Letter, the 
phrase "applicant for IMA Component Acceptance Letter" or other similar phrase is used. 

1-3. CancelJation. nlis AC cancels AC 20· 145, GuidmlceJorlntegrated Modular Avionics 
(IMA) that implement TSO-CJ53 AlllllOri=ed Hardware £Iements. and incorporates all pertinent 
infonnation from it that is not covered by RTCAlDO·297 . 

1-4_ Using this AC and RTCAlDO-297_ 

a. The means in this AC are a complete method to show compliance and obtain approval of 
IMA components and systems for installat ion into an aircraft or engine. We intend that this AC 
be applied at the aircraft or engine level by the applicant fol' uTe, STe, ATC, or ASTC. That is, 
this AC is not intended as guidance solely for an IMA developer, IMA system integrator, or IMA 
application/component supplier. 

b. If you are an applicant fo r an authorization for TSO·C I 53,Integrated Modular Avionics 
Hardware Elements, you may use the guidWlce in this AC as one acceptable means of 
compliance to requirements defined in TSO·C153 . See paragraph 8·7 and appendix A of this 
AC for more infonnation. 

c. We find that the objectives, processes, and activities in RTCAlDO·297, plus the additional 
guidance material contained in this AC, constitute an acceptable means of compliance for the 
development, integration, verification, and installation approval of IMA systems. If the applicant 
wants to propose an altcmative means. including those from o ther industry documents referenced 
by RTCA/DO·297, document those altemative means and secure FAA approval during your 
project's planning stage. Prepare to usc Issue Papers to document agreements reached. 

d. According to the definition of an IMA in Appendix E. Glossary, an IMA is a "shared set 
offlex ibJe, reusable, and interoperable hardware and software resources that, when integrated, 
fonn a platfonn that provides services." You should keep in mind that an IMA system is defined 
by the system architecture, not by the functionali ty the system provides. IMA systems may not 
always implement functions historically regarded as "avionics", such as flight deck displays, 
navigation, communication, etc. IMA systems may also be used to implement other aircraft 
functionality, such as fl y·by·wire flight controls, inertial reference/air data systems, or electrical 
power control systems. There may be morc than one IMA system on an aircraft. An IMA 
system could feasibly be mounted within an engine assembly. 

1~5. Applying RTCAlDO-297 as an Acceptable Means of Compliance. 

a. RTCAIDO~297 describes objectives. processes, and acti vit.ies to incrementally accumulate 
design assurance and acceptance of IMA systems and components. RTCAlDO·297 refers to 
industry standards such us SAE Intemational 's Aerospace Recommended Practice (ARP) 4754, 
Cerl~fic(J/ioll Considerations/or Highly IlIlegmted or Complex Aircraft Systems, and SAE ARP 
4761 , Guidelines and Methods C!fCOllductillg the Safety Assessment Process 011 Civil Airbome 
Systems and Equipmellt. When RTCA/DO·297 invokes the processes and methods in specific 

2 
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sections of those industry standards as part of the IMA development, integration, verification, or 
approval process, you should consider those sections of the referenced industry standard (or 
other acceptab le alternative means) to be part of the overall acceptable means of compliance as 
outlined in RTCND0-297. 

b. You may use this AC 3S an acceptable means of compliance for a IMA systems that 
include TSO authorized articles. Although RTCAlDO·297 docs not address TSOs, you should 
apply the intent of its objectives in Annex A to lMA systems that include TSO authorization(s) 
in order to obtain IMA system approval. See chapter 8 of this AC for more infonnation. 

c. If you choose to follow this AC to show compliance, apply the AC to your lMA 
development and approval process regardless of the complexity of the IMA system or business 
model under which it is developed and approved. RTCA/ DO-297 is written primarily from the 
perspective of a complex lMA system developed and integrated by multiple organizations and 
companies (see RTCNDO-297, subsection 2.4). Although the development, integration, 
verification, and approval of an IMA system developed by a single company are likely to be less 
complex than for multiple companies, RTCNDO-297 applies equall y. This AC should be used 
as an acceptable means of compliunce for IMA systems that : 

(I) Are developed by a single com puny as well as those developed by multiple companies. 
If a single company develops a complete IMA system, many of the separate roles defined in 
RTCAlDO-297 - such as IMA developer, app lication developer, and IMA integrator -- will be 
taken by this single company. 

(2) Are simple IMA systems as well as complex IMA systems. These tenns are purposely 
left undefined, because it is difficult to make u clear distinction between them. The purpose of 
this item is to illustrate that this AC should be applied to IMA systems of all levels of 
complexity. 

(3) Are closed architecture as well as open architecture. (See Appendix E. Glossary.) 

(4) Use TSO authorized components (that is, TSO-CI53) and functional TSOs (such as 
TSO-C 11 3, Electronic Flight Displays and TSO-C9, Automatic Pilots) as well as IMA systems 
that do not use TSO authorized components. 

Note: Because of the variations described in c. above, not all aspects ofRTCAlDO-297 
or the additional guidance contained in Ihis AC may apply to every lMA development program. 
We strongly recommend that any qucstion regarding the application of this AC be discussed with 
us at the beginning of the certification prognun and the agreements reached during those 
discussions be documented. The FAA may require an Issue Paper on these questions. 

d. Appendix. A of this AC, Environmental Qualification Guidance for TSO-C 153,lntcgrated 
Modl/lar Avimzics Hardware Elements, shows applicants for TSO~C153 authorization how to 
conduct environmental qualification testing (EQT) that ensures compliance to the minimum 
perfonnanee standard (MPS) ofTSO-C I53 . We do not require compliance to appendix A if you 
are not using TSO-C 153 authorized hardware components. 

3 
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1-6. What This AC Co\'ers. This AC describes an acceptable means by which to apply 
RTCAlDO-297, along with the additional guidance material included in this AC, to an aircraft or 
engine certification program which uses an IMA system. We cover the following subjects in 
detail : 

- Acceptance and Incremental Acceptance (in chapler 2). 
- Getting An LMA Component Acceptance Letter (in chapter 3). 
- Reuse Of IMA Components (ill chapter 4) . 
- Configuration Management of an IMA System (in chapter 5). 
- IMA Recovery Features (in chapler 6). 
- Additional Topics Not Covered by RTCNDO-297 (in chapter 7). 
- Use ofTSO Authori zed Components ill LMA Systems (in chapter 8) . 

4 
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Chapter 2 Acceptance And Incremental Acceptance. 

2-L. Comparison of RTCA/DO 297 Acceptance and F/\A Approval. 

a. RTCA/OO-297, paragraph 2. 1.2, gives the following delinitions: 

( I ) Acceptance - Acknowledgement by the FAA that the module. applicalion, or 
system complies with its defined requirements. A(iCeptance is recognition by the FAA 
(typ ically in the fonn o r n lctter or stamped data sheet) signifying that the submission of 
data, justification, or claim of equiva lence satisfies applicable guidance or requirements. 
The goal of acceptance is 10 achieve credit for future use in a certification project. 

(2) Incremental Acceptance - A process for obtaining credit toward approval and 
certification by accepting or finding that an IMA module, application, andlor off-aircraft 
fMA system compl ies with specific requirements. This incremental acceptance is divided 
into tasks. Credit granted for indi vidual tasks contributes to the overall certification goal. 
Incremental acceptance provides the abi lity to integrate and accept new applications 
and/or modules, in an IMA system, and maintain existing applicati ons and/or modules, 
without the need for re-acceptance. 

b. We view acceptance, as defined above, as part of the proce."Oses documented by Title 14 
of the Code of Federal Regulalions (14 CFR) and published FAA policy used to approve 
airborne systems during an aircra ft or engine certification program. To obtain approval for 
installation on a certified aircraft or engine, applicants mllst show that the aircraft or engine 
system/function meets with the applicable regu latory requirements. See §§ 21. 17, 2 1.20, and 
2 1.115. Some of the regulatory requircments are accompanied by an AC (such as this one) that 
describes one, but not the only, possible means of complying with those regulations. 

c. The ma in differences between RTCNDO-297 "acceptance" and our current fonnal 
process of showing compliance in an aircraft certifi cation program are I) each stage of 
RTCA/OO-297 acceptancc is accompanied by some fonn of recognition, such as a "signed leiter 
or stamped data sheet" or "accepted or approved compliance dala package:' and 2) a goal of 
acceptance, as defincd by RTCAlDO-297, is to "achieve credit for futurc usc in a certifi cation 
process." OthetWise, the two concepts !lrc vcry similar: data submissions and statements of 
compliance are used to show til at an airbome system or component complies with all applicable 
requ irements and therefore call be approved for installation onto an aircraft or engine. 

d . "Acceptance" is a teml often used during the approval of aircraft or engine systems, but 
its meaning may not be consistent throughout the certification process. The meaning of this 
word can depend on the context. For example, the RTCAlDO~297's "acceptance" is very 
similar, but not identical, to AC 20-148, Reusable Software Components. That AC states: 
"Acceptance is credit the FAA b'fants for full y or part iall y meeting RTCA/OO-1 788 objectives 
for an (Reusable Software Component) RSC. The FAA shows acceptance by issuing a RSC 
acceptance letter." Although the concept is similar betwecn RTCNDO·297 and AC 20-148, the 
specific definiti ons of"acceptancc" arc not identical. This cxample illustrates that the meaning 
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of"acceptancc" may vary, given its context. Make sure you understand the context and meaning 
of this tenn when you encounter it. 

e. " Incremental acceptance", as defined in RTCA/DO-297, takes the concept of acceptance 
further. It divides acceptance into "certification tasks" accomplished during different points, or 
increments, in the certification program. Each task builds upon previous tasks. Incremental 
acceptance of IMA components is nonnally assoc·iated with the IMA Component Acceptance 
Letler process described by RTCA/DO-297 , See RTCAlDO-297, Section 4 lor more 
information. 

f. An applicant may use acceptance of components within the lMA to accumulate 
certification credit toward installation approva l of an IMA system on an aircraft or engine. The 
concept of acceptance does not alter or rcpli.lcc FAA certification processes. Instead, acceptance 
is a means to recognize that a specific IMA component complies wi th all documented 
requirements and objectives. and that an accepted component can be used without detailed 
examination of the compliance data for that component - that is, is the component acceptab le for 
use in an approved airborne system? IMA Component Acceptance Letters described in Chapter 
3 of this AC are not required to accumulate celtificatioll credit toward installation approval. 

2-2. Major Benefits of Incremental Acceptance. 

a. The major benefit of using the incremental acceptance process. as defined in RTCAIDO· 
297, is that incremental acceptance provides the abi li ty to integrate and accept new components 
in an IMA system and maintain existing components without the need for re-acceptance. This 
allows you to: 

(I) Reuse accepted IMA components in multiple applications in the same certification 
program by submitting certification data packages that have an established pedigree. This 
reduces certification effort of the current aircraft or engine program without compromising 
system safety. 

(2) Reuse accepted lMA components in future celtification programs by submitting 
certification data packages that have an established pedigree. This reduces follow-on 
certification effort without compromising system safety. 

b. The incremental acceptance process defined in RTCNDO·297 shows how to package 
and document the data and artifacts of a speci fic IMA component, so the previously acceptcd 
data and artifacts may eas il y be used in multiple concurrent or future programs. 

2-3. IMA Module, Application, System, and Installation Acceptance. 

a. Acceptance at each stage oflMA development and verification, as described RTCAlDO-
297, subsection 4.2 (Task I - Module Acceptance), subsection 4.3 (Task 2 - Application 
Acceptance), subsection 4.4 (Task J - IMA System Acceptance), and subsection 4.5 (Task. 4 -
Aircraft Integration of IMA System), is required tor IMA system installation approval. We 
intend that all important aspects in RTCAlDO·297 regarding IMA development, integration, 

6 



10/28/ 10 AC 20-1 70 

verification. and approval (Tasks 1 througb 4) he fo llowed and YOli show that the IMA system 
complies with all objectives ofRTCAlDO~297, Annex A, regardless of whether you request 
IMA Component Acceptance Letters. The IMA Component Acceptance Letter process covered 
in RTCA/OO·297, Section 4, and chapter 3 of thi s AC is optional. As an applicant,LMA 
developer/system integrator, or IMA component suppli er, you mny decide whether or not to 
request an IMA Component Acceptance Letter. 

Note: RTCAlDO-297. subsection 4.6 (Task 5) deals with changes to accepted modules 
and subsection 4.7 (Task 6) deals with reuse of modules or appl ications. These subsections arc 
important and should be fo llowed. However, for the purposes of the initial acceptance of the 
lMA system and approval for installation on an ai rcraft or engine, onl y subsections 4.2 through 
4.5 (Tasks I though 4) arc relevant. (fpreviously accepted components are being reused, 
subsection 4.7 (Task 6) should also be considered. 

b. The documentation required to obtain acceptance when you are planning to reuse 
IMA components may be more than that required if yo u seeking approval for a 
component to be only used on a single TC/STC/ATCIASTC program. Although it is not 
mandatory, we strongly suggest 111al in your initial certifi cation plans for the IMA system 
and/or components, yo u state which components for which you desire IMA Component 
Acceptance Letters at the end of the ccrtiti calion program. along with the name of the 
company or companies that wi ll be asking for those letters. 

c. The FAA will not grant acceptance at thc higher task IC\lel s - thai is, Tasks 2, 3, and 4 -
until all acceptances at the subordinate levels on which those higher tasks depend have been 
completed. For example, to obtain acceptance lo r an IMA application. you should first obtain 
acceptance of all modules which comprise that application. Likewise, all applications that make 
up an IMA system should be accepted before we accept the system. 

d. If you are going to deviate from cert ification planning documents already accepted by the 
FAA. you should request a deviation to those plans. The request should include ajustification 
for the deviation and the mitigating actions (if any) 11131 you plan to take. 

2-4. Documentation And Da ta Packaging. RTCA/DO·297 , Section 4 addresses the artifacts 
required for acceptance at Ihe various task levels. Examples include the module acceptance plan, 
the module requirements specification, the module configuration index, the IMA system 
certification plan, and the IMA system validation and verification plan. This AC does not 
require that you use those specific document tit les o r methods of data packaging. They represent 
one particular acceptable means to compl y with RTCNDO-297. We accept alternative 
document titles and data packaging. However, if you usc alt erna tive documentation naming 
convention and data packaging, you should address all significan t aspects in RTCAIDO-297, 
Section 4 and Annex A to claim compliance to this AC. See RTCNDO-297, subsection 4.1 for 
more infonnation. 

7 
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Chapter 3 Obtaining an IMA Component Acceptance Letter. 

3-1. General Guidance Regarding IMA Component Acceptance Letters. 

3. Obtaining an IMA Component Acceptance Letter is optional for applicants, IMA 
developers/system integrators, and IMA component developers. TIle decision to apply or not 
apply for an IMA Component Acceptance Letter has no bearing on the final approval of the IMA 
system and its installat ion onto an aircrafl or engine. The main reason to obtain an IMA 
Component Acceptance Letter is to fonnall y document acceptance of the compliance data for 
future or concurrent reuse oftha! accepted IMA component. If you do not request an IMA 
Component Acceptance Leiter, we wi ll not issue one. 

b. We typically issue the IMA Component Acceptance Letter after: 

( I) The appl icant has completed and submitted all applicable documentation and shown 
that the objectives ofRTCAlDO-297, Annex A, Table A- I andlor A-2 (depending on if the IMA 
component is a module or an application), Table A·3, and Table A-4 have been achieved, and 

(2) We find no installat ion, safety, operational. functional, or perfonnance concerns. 

c. If there are software operating SYSIt .. "lS, generic hardware computing/power supply 
modules, or other IMA components not dependent on IMA system integration or aircraft 
installation, we may issue an lMA Component Acceptance LettCT before completion of those 
later stages of IMA development and integration. However, you should work with the FAA 
during the planning process if you desire an IMA Componenl Acceptance Letter prior to the 
certification of the aircraft or engine. Otherwise, this request for an IMA Component 
Acceptance Letter may not be prioritized according to your needs, as the FAA will nonnally 
issue IMA Component Acceptance Letters after the completion of the certification program. 

d . According to RTCA/DO-297, subsection 4.7. future reuse of compliance data for a 
previously accepted IMA component is li mited to IMA modules I.md applications. Therefore, we 
will only issue IMA Component Acceptance Letters for IMA modules and applications. We will 
not issue IMA Component Acceptance Letters for an lMA system or its installation onto an 
aircraft or engine. 

c. RTCNDO-297, subsection 4.1, states: " IMA acceptance can only be proposed in the 
context of an actual certification project." That means we issue lMA Component Acceptance 
Letters only for IMA components being developed and approved for a specific aircraft/engine 
certification program. We do not issue IMA Componenl Acceptance Letters for TSO authorized 
articles that are not for an identified aircraft/engine certification program. 

f. A request for an IMA Component Acceptance Lett er is not limited to the developer of an 
IMA component. The applicant, lMA developer/system integrator, or IMA component 
developer may apply for an IMA Component Acceptance Letter. The intent to request an IMA 
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Component Acceptance Letter should be included in the appropriate certification planning 
documentation. 

g. Because IMA component acceptunce is relevant onl y within the context of an 
aircraft/engine certification program, you may ask if a specific compliance data package belongs 
to the applicant, or to the company suppl ying the IMA component or system. The answer 
depends upon the agreements reached between the various companies. Consequently. we 
strongly suggest that all parties document their plan for IMA Component Acceptance Letters, 
including the intent fo r concurrent or future reuse, at the start o f the aircraft or engine 
certification program. This way, aU parties will understand and agree on how data for the current 
program may be used in the future - possibly for a different applicant than the current 
aircraft/engine program. 

h. Use the following guidance to determine which FAA offi ce you should apply to for an 
IMA Component Acceptance Letter: 

( I) If there is a valid IMA Component Acceptance Letter for an IMA component and 
that component is being updated, then you should apply for a new IMA Component Acceptance 
Letter to the Ai rcraft Certifi cation Office (ACO) that issued the ex isting IMA Component 
Acceptance Letter. Otherwise, use the guidance ill items (2) through (5). 

(2) If the lMA component in question will not also be getting a TSO authorization 
(either TSO·CI53 or functional TSO), you should appl y fo[ an IMA Component Acceptance 
Letter to the ACO that is responsible for the certifi cation of the aircraft or engine that will be 
using that IMA component. 

(3) If Ihe IMA component is question will also be getl ing a TSO authorization (either 
TSO-C 153 o r functional TSO), you should apply for a new IMA Component Acceptance Letter 
to the ACO that is responsible fo r issuing the TSO authorization for that IMA component. 

(4) If the aircraft or engine in which the IMA component is to be installed is of non-U.S. 
design and manufacture, you should appl y for an [MA Component Acceptance Letter to the 
ACO that you would nonnall y apply to for u TSO authorizat ion. The manufacturer of that 
aircraft or engine should be in tJle process o f obtaining, or has already obtained, an FAA 
certification. We wi ll not issue an IMA Component Acceptance Letter for an IMA component 
that is used on an aircraft or engine that is not seeking an FAA cert ification. In this case, the 
ACO to which Ihe appli cation for an IMA Component Acceptance Letter is made will coordinate 
with the FAA office that is acting as the Validating Authorit y lo r that aircraft or engine prof,'Tam. 

(5) We will not issue an lMA Component Acceptance Letter to a company that is not 
based within the United States. There is not an ACO tbat has geographic responsibility and 
oversight of that company. 

3-2. Parts ofthe IMA Component Acceptance LeUer. 

3. An LMA Component Acceptance Letter is composed o f three parts: 
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(I) The IMA Componenl Acceptanc~ Cover Leiter, prepared and signed by the 
applicant for the IMA Component Acceptance Letter. Sec paragraph 3·3 . 

(2) The lMA Component Acceptance Letter data sheet. prepared by the applicant for the 
IMA Component Acceptance Letter. See paragraph 3-4. 

(3) The Acceptance Letter, prepared and signed by the FAA. See paragraph 3-5. 

b. If you are an applicant for an IMA Component Acceptance Letter, assemble your 
request package (both the completed IMA Component Acceptance Cover Letter and the lMA 
Component Acceptance Letter data sheet) and submit it to the appropriate FAA office. If we 
approve your req uest, we will prepare and sign a Acceptance Letter for that IMA component. 
We will send the applicant for the IMA Component Acceptance Letter a copy of the IMA 
Component Acceptance Cover Letter and the signed Acceptance Letter. We will retain and 
archive the original of all three parts of the IMA Component Acceptance Letter. 

c. At your request, we wi ll provide extra copics of the signed Acceptance Letter and IMA 
Component Acceptance Cover Letter to you or to another company. 

d. You should maintain your own filcs of the IMA Component Acceptance Cover Letter 
and IMA Component Acceptance leiter data sheet. We will not provide copies of the IMA 
Component Acceptance Letter data sheet. 

e. We do not allow modifications to previously accepted IMA components under an 
existing IMA Component Acceptance Lellcr. If you change a previously accepted IMA 
component and st ill want un IMA Componenl Acceptance Letter, you will have to apply for 
another one. See paragraph 4·9 of this AC for more infomlation on changes to an accepted IMA 
component. 

3~3. Essential Elements of the IMA Componenl Acceplance Cover Letter. 

a. The IMA Component Acceptance Cover Letter specifies what compliance data is being 
accepted by the FAA. The applicant for an IMA Component Acceptance Letter should include 
the following information in the IMA Component Acceptance Cover Letter: 

(1) Date of application for the IMA Component Acceptance Leller. 

(2) The FAA office to which tbe rcquest for an lMA Component Acceptance Letter is 
being made. 

(3) Unique identifier for the 1MA Component Acceptllnce Cover Letter. The specific 
famlat of this ident ifier is left to the di scret ion of the app li cant. tor the IMA Component 
Acceptance Letter. 11 could be a company correspondcnce number or a unique identifier used 
solely for the purpose of application for IMA Component Acceptance Letters. However, once a 
particular identification is used. it should not be re--used. 

10 
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(4) Name and contact infonnation for the company requesting the IMA Component 
Acceptance Leiter. 

(5) Name and contact infonnation of the originallMA developer/system integrator, the 
airborne system and aircrafllengine in which the component wi ll be installed. the target 
environment, such as the microprocessor, memory management unit, data busses, input/output 
devices, etc., and other infonnation ahout the initial acceptance of the IMA component. Include 
name and contact infomlation of the IMA component developer, if different than the applicant 
for the IMA Component Acceptance Letter. 

(6) Contact infonnation for persons or organizations who will answer questions about 
component acceptance and concurrent/future reuse. 

(7) lMA component name, unique component identilier, and all associated document 
numbers, titles, and revision levels. Examples are the system, software or hardware (as 
appropriate) configuration index number and revision. a component's acceptance 
accomplishment summary number and revisIOn. and any configuration infonnation not included 
in the module configuration index. 

(8) All configuration infonnation (use references to other documents as necessary) to 
fully define the component and its development environment. 

(9) High level description of the component purpose and usage domain. See RTCAlDO-
297, paragraphs 4.2.10 and 4.3.2. and the Glossary of thi s AC for the di scussion o f and definition 
of usage domain. 

(IO) Short description of the software partilions. software levels, and hardware design 
assurance levels within the component. 

(11) Definition of the compliance data type(s) being accepted and documented by this 
IMA component acceptance letter - thai is, airborne soft ware. complex dcctronic hardware 
(CEH), comprehensive testing for simple electronic hardware (SEH) components, EQT, and any 
other data type that has been mutuall y agreed on. 

(12) State whether each compliance data type shows full or partial compliance to their 
respective standards - for eKample, RTCNDO- 178 B for airbome software. A full description of 
any parlial compliance is not necessary, as we expect you LO include that infonnation in the IMA 
Component Acceptance Letter data sheet described in parJgraph 3-4. 

(1 J) Statement of compliance that the signatories allesl that the IMA component meets 
all the applicable requirements defined in the IMA Component Acceptance Letter. 

( 14) Signatures and dates. At least one managerial signature representing each of the 
technical disciplines covered by the IMA Component Acceptance Letter: RTCAlDO·1 78B 
compliance for airborne software, RTCNDO-254 compliance for CEH, comprehensive testing 

11 
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and analysis ofSEH, and RTCA/ DO-160F compliance for EQT. One signature may cover more 
than onc technical disciplines. Other signatures, such ali engineering personnel, may be included 
if the applicant for the IMA Component Acceptance Letter desires. Each signature should 
include the date of the signature and the typed or printed name, as well as an identification of 
which technical discipline thl'lt signature covers. 

b. See append ix B for a sample IMA Component Acceptance Cover Letter. 

3-4. Essential Elements of the IMA Component Acceptance Letter Data Sheet. 

3 . The IMA Component Acceptance Cover Leiter or the accompanying IMA Component 
Acceptance Letter data sheet should fully define the usage domain oflhe IMA component, or 
else it should reference a document where thc usage domain of the IMA component is fully 
defined. If thai information is not in the IMA Component Acceptance Cover Letter, then YOll 

should include it as part o f the accompanying IMA Component Acceptance Letter data sheet. 

b. Each lMA ComponcnlAcceptance Lctter data sheet should contain, at a minimum: 

(I) Assumptions the IMA component developer made during the acceptance. These 
assumptions may be documented by referencing the component developer's accomplishment 
summary or other appropriate certification document. Indude assumptions for each applicable 
RTCNDO-297 objective in the appropriat e accoll1 pli slunent summary. The assumptions should 
be detailed enough that the FAA, the IMA developer/systems integrator, and applicant can apply 
th is information to any future or concurrent lMA programs that will reuse thi s component. 

(2) Summary of technical or policy issues that arose during the initial acceptance and 
how the applicant and FAA resolved them. 

(3) Summary of additional activities that the IMA developer/system integrator and/or 
applicant need to perform to ensure that all objectives ofRTCA-DO-297 Tasks 3 and 4 can be 
met when using the accepted IMA component. Describe any remaining compliance activity 
required to show full compliance to the appropriate standard - for example, RTCAlDO-1 788 for 
airborne software, any remaining EQT required by RTCAlDO-160F, Environmental Conditiolls 
alld Test Procedures/or Airbo,."e Equipment. not covered by the IMA Component Acceptance 
Letter. 

(4) The software levcl(s) and/or hardware design assurance level(s) of all software 
partitions and/or CEH/SEH devices. 

(5) A description of the target computer. induding the npplicable hardware, operating 
system, board support package. drivers, etc., that wi ll host sotlware to perform aircraft-level 
functions. 

(6) High-level description orthe function and/or purpose of the component and target 
environment. IFthe component contains multiple solhvarc partitions and/or multiple CEH/SEH 
devices, include a high level description of each. This allows us and the IMA component 

12 



10/28/ 10 AC 20·1 70 

integrator to clearly understand the relationship of each partition andlor hardware device and 
their associated software levels and/or hardware design assurance levels. 

(7) Testing levels achieved for all EQTs perfolll1cd. 

(8) Limitations, plus nny installation, safety, operational. functional, or perfonnance 
Issues. 

(9) Module or application acceptance data, including interface specifications, user's 
guide, and usage domain described in RTCAlDO-297. paragraphs 4.2.4e. 4.2.10, 4.2.12c, 4 .3.2, 
and 4.4.2. 

(10) Full explanation of kinds oflechnical data other than those specific technical 
disciplines addressed in paragraph 4-2.b of this AC includeJ in lh~ IMA Component Acceptance 
Letter. The applicant for the IMA Component Acceptance Lctter should also include a detailed 
explanation of what remains to be done by the IMA developer/system integrator and/or aircraft 
or engine manufacturer, to obtain full compliance for the compliance data associated with this 
technical di scipline. 

(II) A copy of any pertinent document that demonstrates the compliance data contained 
in the IMA Component Acceptance Letter data sheet has been evaluated and found acceptable by 
the FAA or by an authorized representative of the FAA. Examples include signed 8110·3 fOnTIS 

and TSOA letters. By including evidence that data within the IMA Component Acceptance 
Letter data sheet has found to be acceptab le, you will significantly speed the process of 
evaluat ing the application for un IMA Component Acceptance Letter. 

3-5. Acceptance Letter. 

a. The FAA will prepare and sign an Acccl>tance Letter for the IMA component to signify 
that the IMA component hus been accepted. The Acceptance Letter will reference the IMA 
Component Acceptance Cover Letter unique identifier, so that the Acceptance Letter wi ll be 
associated with that specific IMA Component Acceptance Cover Letter. 

b. See Appendix C for a sample Acceptance Letter. 

3-6. [MA Component Acceptance Lelt'ers For Revised IMA Components. 

a. If a previously accepted lMA component bas been changed or revised in any manner, the 
originallMA Component Acceptance Leiter is no longer valid. As stated in paragraph 3-5 
above, an IMA Component Acceptance Letter is associated with a specific configuration of that 
component, defined by its accompanying documentation. Any change to a previously accepted 
IMA component requires at least some of tile accompanying documentation - such as the 
component configuration index - to be updated. This requires a new IMA Component 
Acceptance Letter. 

i3 
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b. If there's a change to a previously accepted IMA component and you want a new IMA 
Component Acceptance Letter for it, you should show that the component meets the guidance of 
RTCAlDO-297, subsection 4.6 for the updaled lMA component. Paragraph 4.6.5 ofRTCAlDO-
297 di scusses the change data that should be submitted when requesting a new lMA Component 
Acceptance Letter for a change to a previously accepted IMA component. 

3·7. Cancelling an IMA Component Acceptance LeUer. 

a. The FAA may cancel n previously issued lMA Componct,1t Acceptance Letter. Reasons 
that we may cancel an IMA Component Acceptance Letter include, but are not limited to, the 
following: 

(I) The accepted IMA component is determined to be the cause of or contributed to an 
in-service accident or safety related incident 

(2) The accepted IMA component is the subject of a § 2 1.3 report. 

(3) The IMA component developer. IMA developer/system integrator, or applicant 
detennines that the IMA component docs not. meet the acceptance criteri a defined in the original 
IMA Component Acceptance Leiter. 

(4) It is discovered thai the accepted componcnt was developed from erroneous or 
incomplete requirements. and those erroneous or incomplete requirements could, given the 
correct circumstances, lead to a reduction in safety in any aircraft or engine in which the 
component is installed. 

b. We will notify the holder of an IMA Component Acceptance Letter when it is cancelled. 
This action has the effect of not al lowing that version of the IMA component to be reused on a 
future or concurrent certification program until the reason for the cancellation has been 
addressed. A new IMA Component Acceptance Letter for the upd:1ted IMA component may be 
requested per paragraph J-6. 

Note: Cancelling an IMA Component Acceptance Leiter has no bearing on the 
continued safe operation of an aircraft or engine that uses that IMA component. If action is 
required, the FAA will issue an Airworthiness Directi ve that wi ll require operators to update the 
component or aircraft function in question. 

Co We expect the holdcr orao IMA Component Acceptance Letter to contact the ACO that 
issued the IMA Component Acceptance Letter in a timely manner ifany issues such as those 
listed in a. are di scovered. 

14 
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Chapter 4 Reuse Of IMA Components. 

4-1. Reuse of an Accepted IMA Compollent. 

a. If a previously accepted IMA component is unchanged, its intended reuse meets the 
limitations in the IMA Component Acceptance Leller, and the FAA engineer for the certification 
program in which the IMA component is being reused docs not have any concerns, you may 
reuse that component without need for addit ional FAA review of the originally accepted IMA 
component compliance data. 

b. 1f you are an IMA developer/system integrator or applicant proposing to reuse a 
previously accepted IMA component, you should ensure and document that you identified no 
safety, insta ll ation, operational, functional, or performance concerns with the subsequent use of 
that componenl. 

c. Although the intent oflMA Component Acceptance Letters is to document our 
acceptance of the compliance data for an IMA component. the ex.istence of such a letter 
does not prevent us, on a ncw or concurrent TC/STC/ATC/ASTC program. from 
requesting to examine the compliance data associated with the accepted IMA component 
if we have questions or concerns. We wi ll first try to address any open questions without 
resorting to re·examination of the previously accepted compliance data. However, if we 
have specific concerns that cannot be answered by any other means, we may ask you to 
provide some of the previously accepted dalu. On ly compl iance data specific to the 
identified issue or concem should need to be rc·examined. rrlhe ini tiallMA Component 
Acceptance Letter was done correctl y and all necessary compliance data was included in 
the IMA Component Acceptance Letter, we should not need to resort to re·examination 
of previously accepted compliance data. 

d. RTCAlDO·297, paragraph 4.7.1. stales that future reuse orany component should be 
plmmed during the initial development of tha t component and documented in the appropriate 
certification planning documen t. An IMA component not initially developed for future reuse and 
lacking a signed Acceptance Letter should be treated as a newly developed component. 

4-2. What Can Be Reused. 

a. RTCAlDO·297, subsection 4.7 stales that reuse of a previously accepted component 
should be limited to modules (see Task I in RTCAlDO-297, subsection 4.2) and applications 
(Task 2, subsection 4.3). We do not allow reuse of previously accepted data at the IMA system 
level (Task 3, subsection 4.4) or IMA installation level (Task 4, subsection 4.5). 

b. RTCAlDO-297, subsection 4.7 limits reuse of the types of data for Tasks 1 and 2 to the 
following technical subjects: 

(I) Airborne software compliance to RTCNDO- 178B. See RTCNDO·297, paragraph 
4.7.2 and paragraph 4-4 below. 
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(2) CEH component compliance to RTCAlDO-254. See RTCAlDO-297, paragraph 
4.7.3 and paragraph 4-5 below. 

(3) EQT compliance to RTCAIDO-160F. See RTCAlDO-297, paragraph 4.7.4 and to 
paragraph 4-7 below. 

c. In add ition to those three technical data types, this AC identifies comprehensive testing 
ofSEH as another data type for which acceptance data can readily be developed, packaged, and 
accepted for future reuse. Reuse of compliallce data for SEH is nol covered ill RTCAlDO-297. 

(1) RTCAlDO-254, subsect ion 1.6. provides the follow ing definition: 

Simple Hardware I(em - Item with a comprehensive combination of 
detenninist ic tests and analyses appropri ate to the design assurance level that ensures 
correct functional perfonnance under all foreseeable opemling condi tions, with no 
anomalous behavior. 

(2) AC 20- 152, RTCA. Inc .. Doel/melll RTCAIDO-254, Design Assurance Guidance/or 
Airborne Eleclrollic Hardware, says that applicants should apply RTCNDO-254 to custom 
micro-coded components, which are a subset of "hardware items." This is AC 20- 152'5 
definition: 

Custom micro-coded component - A component that includes application 
specific integrated circuits (ASIC). programmable logic devices (PLO), field 
programmable gate arrays (FPGA) and other similar electronic components used in the 
design of ai rcraft systems and equipment. 

(3)F AA Order 8110. 105, paragraph 5-1 , explains Ihat SEH is a custom micro­
coded component that sat isfies the definition n simple hurdware item ofRTCAlDO-254. 
The design of an SEH device can be shown to be correct and complete by comprehensive 
testing and analysis without a detailed development assurance process. Ask your FAA 
ACO for more infonnation regard ing definitions and explanations ofCEH, SEH, 
hardware items, and custom micro-coded devices. See RTCAlDO-254, subsection 1.6 
for more infonnation on simple hardware items. 

4-3. Reuse of Other Types of Compliance Data. 

a. If you are an IMA component developer intending to develop any data for future reuse 
beyond those li sted in 4-2.b and 4-2.c, you should include this intent in the appropriate 
certification planning document. Work c1o~cly with us, the IMA developer/system integrator, 
and applicant at the beginning of the component development program to ensure that future reuse 
of this data is feasible, and all parties agree on what is required to ensure the success of any 
future reuse. We are not required to accept a proposal for future reuse of data beyond those 
listed in 4-2.b and 4-2.c, but we will consider your proposal. 

16 
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b. Any compliance data beyond those data types li sted in paragraphs 4-2.h and 4-2.c. that 
yo u propose for inclusion in an IMA Component Acceptance Lclter should fa ll wi thin Tasks I 
and 2, per paragraph 4-2 above. 

c. The IMA component requirements for the additional compliance data types should be 
documented in an appropriate certification document and referenced in ei ther the IMA 
Component Acceptance Cover Letter or the IMA Component Acceptance Letter data sheet. 

4-4. Reuse of Previously Accepted Software-Only or Hard\\o'are Component Containing 
Airborne Software. 

3. RTCAlDO·297. paragraph 4.7.2, addresses reuse of a software module or application. 
However, as stated in RTCA/DO-297, paragraph 4.7.5, this guidance should also be followed for 
[MA hardware components that conta in airbome software. 

b. I.n addition to the guidance for reuse of a previously accepled component containing 
airborne software provided by RTCAlDO-297. Ule guidance for the reuse of airborne software 
contained in AC 20- 148, Reusable Software Components, should also be used in its entirety, with 
the exception of Chapter 9 which addresses the Reusable Software Component (RSC) 
Acceptance Letter. AC 20- 148 contai ns more detail than RTCA/DO-297 about developing 
airborne software for reuse, and reusing that software in another project. AC 20-148 specifies 
the roles and responsibilities of all partil.'S, the processes to be used, how the data should be 
developed when future reuse is intended, lind what data should be supplied by the software 
developer to the integrator of the software or to Ihe applicant . 

c. RTCNDO-297, para&'faph 4.7.2 states thaI the prerequisites for reusing previously 
accepted software is that the software should be hosted on the "same target hardware" and is 
"used in the same way operationally" for the earl ier accepted application and the intended reuse 
application. Given the rapid change in technology employed in loday's IM A systems as well as 
the rapid rate of hardware parts obsolescence. it' s likely that the intended platfonn that is to host 
the reused software component wi ll not include the same larget hardware that initially hosted the 
accepted software. The target hardware may indude a microprocessor from the same family as 
that of the previous target hardware. However, coming from the same family of microprocessors 
does not automatically qualify as "lhe same target hardware:' Ifan IMA developer/system 
integrator or applicant wants to reuse a previously [Icccpled IMA component that contains 
software. but Ihat software will be hosted 0 11 non-identical target hardware, the applicant should 
ensure compliance with all RTCA/DO-178B and RTCA/DO-297 objectives and document how 
they intend on showing that compliance. 

4-5. Reuse of CEH or Hardware Component Containing CEIL 

3 . AC 20·1 52, paragraph 2.c stutes that RTCAlDO-254 applies 10 complex custom micro­
coded components with hardware design assurance levels A, B, and C. See paragraph 4-2.c (2) 
for definition of custom micro-coded components. Accordingly, we restrict granting IMA 
Component Acceptance Lellers (per RTCAlDO-297_ paragraph 4.7.3) to RTCAfDO-254 
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complex custom micro~coded componcnls - that is. to CEH and not commercial-off-the-shelf 
(COTS) hardware devices. 

b. Your ACO will use FAA Order 8 11 0.105 for definitions and additional information on 
using RTCAlDO·254 as an acceptable means of compliance. 

c. Currently, there is no guidance ror CEH that defines a detailed acceptable means of 
compliance similar to that provided by AC 20- 148 for an RSC. However, because of the many 
similaritjcs between the processes in RTCA/DO-1788 for uirborne software and those in 
RTCA/ DO·254 for airbomc electronic hardware, adapt the paragraphs of AC 20-148 li sted 
below to CEH. Use these paragraphs of AC 20-148 when negotiating an agreement bel\veen 
yourself and us on reusing CEH components: 

(t) Paragraph 4 - General Guidelines tor Getting the FAA ta Accept an RSC. 

(2) Paragraph 5 - Guidelines for the RSC Developer. 

(3) Paragraph 6 - Dal. the RSC Developer Musl Supply 10 Ihe RSC Integrator or 
Applicant. 

(4) Parab,'Taph 7 - Guidelines for the Integrator and Applicant Us ing the RSC. 

(5) Paragraph 8 - Expectations from FAA 0 11 First Use of an RSC. 

(6) Paragraph 10 - Expectations from FAA on the Subsequent Usc of an Accepted RSC. 

4-6. Reuse Of SEU or Hardware Component Containing SEH. As with CEH, there's na 
current guidance on reusing S EH compliance data , Consultlhe same paragraphs li sted in 
paragraph 4-5 above when negotiating with us on adapting and using these paragraphs for SEH 
components, Your ACO wi ll use FAA Order 8110.105 for infonnation an SEH and our 
expectatians regarding comprehensive testing of SEH compOIlcnts, 

4-7. Reuse of EQT Data. 

a. RTCNDO-160F, Section I! stresses the importance of selecting the right environmental 
conditions and test procedures for equipment under test. A phrase used throughout RTCA/DO-
160F is, "detennine compliance with applicable equipment perfonnance standards." If you are 
the tester responsib le for EQT. it is up to you to dctennine tbe specific test can figuration and 
requirements appropriate for the equipment under lest. TIlcre are many aspects af environmental 
testing - vibration levels, temperature, altitude. orien tat ion of equipment, electrical connectors, 
electrical grounding schemes, and electrical wire lengths - specific ta the aircraft in which the 
equipment will be installed. The qualification tcst pian for the equipment under test should 
properly de tine all variable test parameters. 

b. RTCNDO-297, paragraph 5.2.6 stresses the flexibil ity and reconfi&rurable nature of 
modem IMA systems. That is, although the basic architecture of an fMA system is set and wi ll 
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not change, each IMA system can be tailored specifically for the aircraft or engine in which it is 
installed. This is true for the functionality provided by the IMA system as well as for the 
environmental conditions to which it is subjected - for example, vibration levels for installation 
in a rotorcrafi versus a fixed wing aircraft. This nexibility, while beneficial in many respects, 
introduces complications when you attclnpt to develop reusable EQT data per RTCAlDO-297, 
paragraph 4.7.4. 

C. A company asking us for an IMA Component Acceptance Letter for an lMA component 
being developed for future reuse should ensure that the data package of this component clearly 
identifies all variables and parameters used during EQT. The IMA developer/system integrator 
intent on reusing a previously accepted component which includes EQT data should ensure that 
all aspects oflhat testing are appropriate lor the airera" or engine in which it will be installed. If 
any testing variable or parameter used during the component's inilial acceptance is not identical 
to what is required for the intcnded reuse, then the integrator orthat previously accepted 
component should document those differences and justify why they are acceptable for the new 
intended installation . If there is not adcquatejustifieation for any difference between the original 
acceptance and the intended reuse, then the IMA developer/systcm integrator or applicant should 
re-test that aspect of the EQT, using the appropriate values and lest configurations. 

4-8. Data the Component Developer Owes 10 the IMA Developer/System Integrator or 
Applicant. 

a. The developer ofa previously acct.:pted IMA componcnt should supply the IMA 
developer/system integrator and/or applicant who is reusing the component with many different 
types of data. This ensures thaI the IMA developer/system integrator and applicant can fully 
satisfy the objectives of RTCNDO-297. subsection 4.7 and Annex A. The data required by the 
lMA developer/system integrator and applicant are likely to exceed that included in the IMA 
Component Acceptance Letter. 

b. Instead of providing data directly to another company, the developer of a 
previously accepted IM A component may choose 10 usc a data/software escrow 
approach. See AC 20-148, paragraph 6.j(2) for guidance reg<:lrding data/software escrow. 

c. AC 20-148, paragraph 6 details the data for airborne software that a developer of a 
previously accepted software component sllould makc available to the IMA developer/system 
integrator, the applicant, and to us, if we ask. As noted previously, there is 110 similar guidance 
for accepted reuse of either RTCAlDO-254 or RTCAiDO- 160P compliance data. However, 
RTCAlDO-297. paragraphs 4.2.3, 4.2 . 12, 4.3. 1, and 4.3.2 document many of the elements 
required. A developer of a previously accepted IMA component should provide the data 
required to ensure compliance with RTCNDO-297, subsection 4.7 and with the objectives of 
Annex A, either directly or by data escrow, to the IMA developer/system integrator and/or 
applicant. 

4-9. Reuse of a Previously Accepted IMA Component That Was Revised. A previously 
accepted lMA component that has been revised since its last acceptance should meet the 
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guidance in RTCAlDO-297 , subsection 4-5 10 be reused in a new or concurrent appl ication. If 
yOll want a new IMA Component Acceptance Letter, see paragraph 3-6. 

4-10. Reuse oran IMA Component with JI Previous TSO Authorization. 

a. If the IMA component that has a previous TSO authorization also has been previously 
issued an IMA Component Acceptance Letter. then the process for reuse of a previously 
accepted [MA component takes precedence. The applicant and IMA developer/system integrator 
should use the guidance in section 4 without regard to remainder of thi s paragraph. 

b. If the IMA component that has a previous TSO authorization has not been issued an 
IMA Component Acceptance Letter. then the following applies: 

(1) You should fo llow all limitations described in the TSO authorization when 
integrating the component into the IMA system . These limitations should be documented in the 
appropriate certification planning document(s). 

(2) The intended usage domain of the TSO authorized LMA component sbould be 
identical to the usage domain identified in the TSO authorization. If the intended usage domain 
is not the same as identified in the TSO authorization , then you should do analysis and/or testing 
to demonstrate those differences do not affect the use orthe IMA component within the intended 
usage domain . 

(3) You should identify all RTCA/DO- 178B and RTCAIDO-254 objectives that have 
on ly been partially met under the TSO authorization and describe in the appropriate certification 
planning document(s) how full compliance to these objectives will be shown for the integrated 
IMA system. See AC 20-148, paragraph 5.d(l) for more infonnation. 

(4) You should identify all remaining EQT that are required for the aircraft or engine 
installation that is nOI covered by the TSO authorization. These remaining EQT should be 
described in the appropriate ccrtification planning documcnt(s). Any EQT results from the TSO 
authorization that you desire to take credit for at the aircraft or engine installation level should be 
dcscribed in the appropriate certification planning document(s). Sce paragraph 4-7 for more 
information regarding reuse ofEQT datR. 

(5) Any SEH devices that arc within the TSO authorized IMA component should be 
identified in the appropriate certification planning document(s). Compliance to RTCA/OO-254 
for SEH devices are not covered by TSO authorizations, unless specifically stated in the TSO. 
The guidance of paragraph 4-6 should be used. 
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Chapter 5 Configuration Management of an IMA System. 

5·1. IMA Configuration Management. 

a. The applicant is responsible for ovcralllMA system conliguration management. 

b. Configuration management of un IMA system insta lled in an aircraft is critical because 
the system may contain many hardware components and junctional software components, with 
each component having multiple approved versions or on·aircrafi option selections. Some 
possible combinations of hardware and software versions will not be approved for flight. 

c. Configuration management techniques to manage the IMA architecture are necessary to 
safel y accommodate system attributes. such as (but not limited to) the following: 

(I) Hosting multiple software appl ications 011 a single processor or on multiple. non­
dedicated processors. 

(2) Producing and distributing hardware components without loading specific functional 
software. 

(3) Allowing electronic part numbering for software components. without the need to 
physically mark hardware elements with the software part number(s). 

(4) Allowing the clcclronk display ofTSO idenlilication. 

(5) Allowing the field-loading of hardware components with functional software 
components for efficient maintenance and incorporation of approved design changes. 

(6) Allowing the stocking of generic, non-configured hardware components for 
maintenance purposes. A non-configured hardware component is one that does not already 
contain the functional software components needed for sati sfying an aircraft, engine or system 
function. These hardware components will be loaded later with field-Ioudable software. Each 
generic hardware component may have multiple versions. as components normally undergo 
updates during their lifecyclc. Unless a specific effort is made to purge operator spares of earlier 
versions of a hardware component , you should assume thaI every version of a hardware 
component will exist in service and cowd be used on an aircraft or engine installation. 

(7) Providing the ahility to update and maintain IMA system configuration files without 
corruption. 

5-2. Automated, Robust Configuration Management. 

a. We strongly recommend a robust, auromated configuration management scheme for an 
IMA system installed on an aircratl. A key feature of an autumatcd configuration management 
scheme is that the IMA system itsel r monitors the configuration of either all or a subset of the 
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IMA hardware and software components. When an invalid configuration of the monitored 
components is detected, it should be annunciated in a way that wi ll not allow the aircraft to be 
di spatched until the invalid configuration is corrected. 

b. A robust. automated configuration management scheme should be able to detect, at a 
mInimum: 

(1) Incompatible versions of a so llware component hosted in a hardware component. 

(2) Incompatible versions of multiple copies of a software component hosted in multiple 
hardware components. 

(3) Incompatibilities or uncertified configurations between various systems that are 
closely coupled, such as autopilot and night ml1nagement systems. 

(4) Incompatible system configurations with the aircran model in which it is installed, 
and 

(5) Incompatible opt ion selections. 

c. Any loss offullction caused by configuration managt.'111cnt system protections must be 
shown to be acceptable through the applicant's aircraft or engine level safety assessment. Sec 
§ xx. 1309, xx denoting parts 23, 25, 27, or 29 as applicable. 

5-3. Non-Automated, Robust Configuration Management. If your configuration 
management scheme of the IMA system installed on the aircraft or engine is not automated or 
depends on mai ntenance personnel to configure the system, either fully or partially, and to 
detennine if the system configuration correct ror that specific aircraft or engine. you should 
explain. in the appropriate cert ification document, why your configuration management scheme 
is robust. You should address possible issues with your proposed approach, such as likely 
maintenance errors that could result in a non-approved IMA configuration. You should explain 
the testing and analysis that you plan to do to ensure the process is indeed robust. 

~. Software Loading Procedures. For IMA systems that allow on-aircrafl loading of 
software, the applicant should provide fie ld-loading procedures that ensure correct software 
loading, as well as a means to verify that lhe software load operation was completed successfu lly 
and that the correct version of software is now installed. 

5-5. Assurance Level of IMA Components Used in Configuration Management. Any [MA 
system component used in detennining the validity and/or safety of an IMA configuration, 
whether the configuration management system is full y automated or manual, should be 
developed to the assurance level commensurate with the hazard classification of allowing a non­
approved configuration to be dispatched. 111is includes automatic confi guration moni toring and 
displaying e lectronically stored part numbers and versions on a flight deck or maintenance 
display. 
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Chapter 6 IMA Recovery Features_ 

6-1. Restarting Safety Critical lMA Funclions. Due to unforeseen circumstances. an IMA 
function, collection of 1M A functions, or an entire IMA cabinet may unexpectedly shut down 
without the hosting IMA hardware components experiencing a pcnnanent failure. [MA systems 
must include the ability to restart any hosted function or functions whose continued operation is 
required by the system or aircraft level safety assessment. See § xx. 1309, xx denoting parts 23 , 
25,27, or 29 as applicable. 

6-2. Restart Mechanism Implementation. 

a . An IMA function or system restart feature included in an IMA system, when feasible, 
should be initiated automatically when a safety critical loss of function is detected. The IMA 
design should avoid the need for crew-initiated recovery features. 

h. If an automatic recovery feature is not feasib le and a crew-initiated - that is, non­
automated - recovery feature is implemented instead. yUli should put protection mechanisms and 
operations procedures in place to prevent accidental al..~tjvalioll o f the recovery feature by the 
flight crew. 

c. The system design should carefully consider how many automatic attempts at restarting 
failed lMA functions or cabinets should be attempted, Attempting to restart indefinitely when 
the fa il ed function or cabinet repeatedly shuts itself down may cause increased crew workload or 
distraction, Repeated failures after restart attempts may indicate that there is a fa iled IMA 
resource that should not be restarted . The system restart mechanism design should consider 
potential causes for restarts and dctenninc the appropriate number of restarts to attempt before 
declaring the system failed. Factors that inOuencc thi s architecture are the failure condition(s) 
associated with loss of IMA functionality, the impact of multiple restarts of a function or 
functions on interfacing systems, and the functional ity remaini ng from non- IMA systems, 

d. TIle rMA design should not rely on cycling ai rcraO circuit breakers to restart any IMA 
system or function. If crew·initiated manual recovery features arc used, design a means other 
than cycling circuit breakers, 

e. The app licant should evaluate the efiects of auto malic all y and/or manually activating 
recovery features in both nonnal and failed conditions for all phases of flight. The applicant 
should evaluate the effects of loss of functions during manual or automatic restart for all phases 
of flight. 
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Chapter 7 Topics Not Covered by RTCAlDO-297_ 

7-1. Elect rical Power For IMA Systems. 

8. The applicant and IMA developer/system integrator should design the physical and 
electrical power architecture of lhe IMA to support the fl ight crew's abil ity to manage smoke or 
fire events without losing functions whose loss are catastrophic. 

b. If arc fault circuit breakers (AFeB) are utilized for IMA cabinet or rack circuit 
protection, they should be specifically qual ified for use on aircraft. At the issue date ofthis AC, 
the use of AFCB technology in airborne systems is in its infancy. Therefore, until more 
experience is gained and updated regulatory andlor guida nce material is issued for the 
certification of AFCBs, the FAA may develop a method of compliance Issue Paper for 
certification programs that use AFCB technology, 

c. The lMA cabinet or rack should not bc powered with circuit protection features such as 
software controlled circuit breakers that are contro ll ed by microprocessors hosted in that IMA 
cabinet or rack. The intent of this guidance is tu prcvent the complete loss of contro l of the 
circuit protection feature(s) of any specific IMA cabinct or rack, or IMA components installed 
within that cabinet or rack, such that the electrical power input cannot be removed to that cabinet 
or rack ifil fails . 

d. The following applies to pat1 25 transport airplanes only. 

(1) Electrical wiring interconnection system (EW1S) components, as defined by 
§ 25. 170 I. associated with IMA systems must comply with the applicable EWIS requirements of 
Part 25. See § 25. 170 I. Refer to Advisory Circular 25.1701· 1, Certification of Electrical Wiring 
Interconnection Systems 011 Transport CllIegOlY Airplanes, lor specific compliance guidance. 

(2) We consider EW IS to be an airplane system. Therefore, EWIS associated with IMA 
systems required for type ccrtification or by operating rules, including those specifically li sted in 
§ 25.1705(b) must be considered as an in legrai part ofthal IMA system and must be considered 
in showing compliance wilh the applicable requirements for that IMA system. See § 25. I 705(b). 

(3) Ci rcuit protect ive devices for the IMA cabinet or rack must compl y with the 
requirements of § 25.1357. See § 25.1357. This includes § 25.1357(1) which requires IMA 
systems for which the abi lity to remove or reset power during nonnal operations is necessary be 
designed so that circuit breakers are not the primary means to remove or reset system power 
unless specificaJi y designed for use as a switch. 

7-2. Field Loadable Software. 

a. Many IMA systems use field loadahle software (FLS) as part of the 
TClSTCIATC/ASTC installation. FLS is software that can be loaded into the host hardware 
without removing the equipment from the aircraft installution. FLS might also include software 
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loaded into a line replaceable unit (LRU) or hardware component at a repair station or shop. 
FLS can refer to either executable code or data, such as a database. When seeking approval to 
use FLS, you should consider the following: 

(1) FLS should meet the objectives and guidance o r RTCA/DO-1 788 or other 
acceptable means of compliance, as agreed to between the applicant and your responsible ACO. 

(2) The FLS should be loaded on the target computer and hardware configuration that 
the software was verified on during 00-1788 on-target verification testing. 

(3) A means must exisl to ensure that the FlS is loaded into the proper IMA 
configuration approved for that aircraft. Sec § 2 1.3 1. See Chapler 5 for more infonnation on 
configuration management. 

(4) If redundant functions of the IMA system are field loadable, the applicant should 
ensure that they have the same software configuration, unless intermixing of different software 
configurations is supported by the safety assessment and approved for the aircraft configuration 
and type design. 

(5) The applicant should have a process to assure that the software loaded is the 
software approved and that it hasn't been corrupted - for example, verification with a cycl ic 
redundancy or other data transfer integrity check. Different data integrity algorithms give 
different assurances that the data transfer is correct. Ensure that the algori thm used is 
commensurate with the integrity required for the software level of the data being loaded. 

(6) If the applicant proposes more than one medium for loading the FLS, such as a 
diskette, mass storage device or compact disc, loading from each medium should comply with 
the guidance in this section. 

(7) The applicalll should demonstrate that the airborne equipment software part numbers 
can be veri fied with onboard equipment. carry~on equipment, an automated configuration 
management scheme, or other appropriate means. 

(8) Loading protection mechanisms should be implementcd to inh ibit loading FLS 
during fli ght. The reliability of these mechanisms should be commensurate with the failure 
condition associated with the inadvertent loading orsoflware during fli ght. 

Note: Please refer to AC 1 20~ 76A, Guidelines/or the CertificatioJl , Airworthiness, 
and Operational Approral o/Eleclr01lic Flight Bag Compllli"g Del1ices, for guidance that 
pertains to loadable IMA software components that implemcllt an Electronic Flight Bag function. 

b. FLS installation documents should specify the following elements: 

(1) Aircraft and hardware applicabi lity and intennixability allowances for redundant 
systems that load software. 
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(2) Verification procedures to ensure that the soflwarc was correctly loaded into an 
approved, compatible target computer and memory device(s). 

(3) Any post-load verification andlor test procedures required to show compliance 10 the 
guidel ines specified in thi s AC. 

(4) Actions to take - for example, prohihiting dispatch of aircraft - if there' s an 
unsuccessful load. 

(5) Reference to an approved loading procedure. 

(6) Maintenance record entry procedures required to document and maintain 
configuration control. 

(7) Reference to the appropriate Aircraft Flight Mallual (AFM), Aircraft Flight Manual 
Supplement (AFMS) or operator's manual, ifnccessary. 

7-3. Electronic Identification Guidance. 

a. Identification of software components ficld·loadcd inlo hardware elements should be 
implemented by electronic means. Electronic identification murkings consist of identifying 
softwarc components by electronically embedding the identification within software contained in 
the hardware, rather than on the equipment nameplate. 

b. Electronic software part numbers and versions should be verifiable through an electronic 
query, such as an electronic display. Software part number configuration errors detected by an 
automated robust IM A configurat ion managemcnt function should be annunciated to the flight 
crew until appropriate maintenance action is performed. 

c. Equipment authorized by TSO must be pennanently and legibly marked with specific 
infonnation. See § 21.607(d}. The applicant can demonstrate compliance to § 2 1.607 when you 
provide the infonnation required by an electronic identi ficalion query system stored in non· 
volatile memory. This approach is commonly called an "electronic TSO nameplate." The 
electronic identification system should be veri tiable onboard the aircraft when the aircraft is on 
the ground at any geographic location. It must provide the specific infonnation for all applicable 
TSOs being marked is using the electronic TSO nameplate as Ihe only means of labeling. See 
§ 21.607. 

d. Electronic identification may also provide software and hardware component revision or 
modification status infomlalion and RTCAlDO·178B soil ware level. The applicant can use th is 
to demonstrate confonnity to type design configuration. 

c. Include information identifying the localion of each hardware component in the 
electronic identification. This is necessary because the configuration depends on the specific 
location of each hardware component within the cabinet or rack. You can satisfy this 
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requirement when an automated configuration management system scheme tracks and protects 
the IMA system configuration by ensuring hardware components are properly located. 

f. All hardware components that support functions approved by a TSO should have a 
physical TSO nameplate. However, you may use electronic means instead ofverifying 
nameplates on each hardware component, ifall required infonnation is available electronically. 
Electronic identification does not replace hardware and software confonnity inspections that 
detennine the components are produced in confonnity to type design. 

g. Order 8150.1 (see the most current version) provides add itional infonnation on TSO part 
marking. 

7·4. Aircraft System Lightning and BIRr Protcction. 

a. When you arc showing compliance with aircratl li ghtning ruld HIRF protection 
regulations, you mllst demonstrate that the functions perfonncd by electrical and electronic 
systems, whose failure could prevent continued safe flight and landing, are not adversely 
affeeled when exposed 10 1ighlningand H1RF. See §§ 23.1308, 25.1316, 25.1317, 27.1317, and 
29.1317. The compliance demonstration for these systems should consider the perfonnance of 
the integrated system, not only the equipment or modules that make up the system. To comply 
with this requirement to demonstrate no adverse etTeets on the functions perfonned by the 
system, lightning, and HIRF tests should be perfonned with the IMA system in a test setup that 
represents the wiring, hardware, and software configuration that will be installed on the aircraft. 
These lightning and HIRF system test configurations arc typically more complex than those used 
for TSO compliance or equipment qualification. Guidance for compliance is in AC 20-136A, 
Protection oJ Aircraft Electrical/Electronic Systems AgaillStthe Indirecl Effecls oJ Lightning, 
and AC 20-158, J1,e Certification oJ Aircn~ft Electrical and Electronic Systems Jor Operatioll in 
tlte Higlt./ntensity Radillled Fields (HIRF) ElIl'jrollmenl. 

b. For systems that perfonn functions whose failure would significantly reduce the 
capability of the aircraft or the ability of the fli gh t crew 10 respond to an adverse operating 
condition, thc compliance demonstration muy be based on lightning and HIRF tests perfonned 
on individual elements of equipment. RTCA/DO-160F tests satisfy these requirements. 

c. Electromagnetic compatibility (EMC) between the IMA system and other aircraft. systems 
should be demonstrated when the IMA system is installed in the aircraft. RF emission tests, such 
as those in RTCAIDO- 160F. Scction 21 , should be perfonncd on the IMA modules, equipment 
and systems to provide confidence that thc IMA system docs not producc unacceptable Rf 
emissions. However, the EMC demonstration to comply with regulations such as §§ 23.1431 , 
25.1431, and 29.143 1 should be perfonned with the lMA system and the other electrical and 
electronic systems installed on the aircraft. 

7-5. I"MA System Data Network. Many, ifnot all , IM A systems will include a dedicated data 
network, such that the elements within an IMA system may communicate with each other 
without using the main aircraft or engine data network. This data network may be purely 
internal to an IMA cabinet or, for distributed JMA components, the data network may be 
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required to span the length and breadth of the ai rframe in which the IMA is installed. For data 
networks that are dedicated to or primaril y lor IM A system data transmission and reception and 
are distributed in nature - that is, not purely in ternal to the IMA cabinets or modules - the 
applican t and IMA developer/system integrator should fo llow the gu idance provided in AC 20-
156, Aviation Databus Assurance. or use another acceptable: means. 
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Chapter 8 Use Of TSO Authorized Components In IMA Systems. 

8-1. IMA Systems and TSOs. 

8. lMA systems, depending on the speci fie aircraft or engine application, may combine 
many functions that were historically in functionall y and physically separated systems. These 
IMA functions are made up of hardware and sonware components, each of which may be 
authorized by TSO, either complete or incomplete. Addit ionally. hardware modules, cabinets, 
and racks that host the IM A hardware modules may also be au thorized by TSO. 

b. TSO authorizations are allowed under 14 CFR part 2 1, subpart O. Your 
responsible ACO can explain how we evaluate and issue TSOAs and letters ofTSO 
design approva l (LODA) for aviation-related arti cles. 

c. TSOs associated with IMA systems are: 

(1) TSO-CI53, which covers two types of hardware used in IMA systems: generic 
hardware modules and cabinets/racks that host hardware modules. 

(2) Functional TSOs. See paragraph 8-7 below and refer 10 Appendix G for examples of 
funclionaJ TSOs. You should keep in mind thatlhis tenn is not normally used except in the 
context of lMA systems. 

d. RTCA/OO-297 docs not speci fical ly address TSO authorized art icles withi n an IMA 
system. This chapter offers you a way to obtain approval for IMA systems that contain hardware 
and/or software components authorized by TSO. 

c. Due to the high integration, functional TSO d at~ pOlikagcs for IMA systems are typicall y 
developed in parallel with the TC/STC/ATC/ASTC etTort . In these cases, you should not submit 
TSO data to the ACO for authorization unt illhe TC/STC/ATC/ASTC testing fo r the IMA system 
is completed and the final IMA system configuration is established. This will ensure that the 
lMA system meets all required TSO MrS. Alternatively. compliance data for TSO authorization 
and compliance data for the TC/STC/ATC/ASTC maybe be submitted to the appropriate FAA 
offices concurrently, such that the TSO authorization may be issued concurrently witb the 
aircraft/engine certificate. This alternative approach requires a high level of coordination 
between the responsible FAA offices to ensure that issues that arise in one area do not affect the 
other. 

8-2. TSO-CIS3 Authorization for IMA H31'dware Components. 

a. To obtain TSO-C 153 authorization, the applican t fur TSO authorization must 
demonstrate that the individual hardware componcnts meet thc MrS and defined subset of 
RTCA/DO-160F environmental qualification requ irements in TSO-C 153, as described in 
Appendix A See § 2 1.6 I 6(c). TSO-CIS3 does not provide either functional or installation 
approval . 
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b. The applicant for an IMA Component Acceptance Letter may use TSO-C 153 
authorization as compliance data to obtain IMA component acceptance for IMA hardware 
components. See RTCAIDO·297. Table 4. 

8-3. Functional TSO Authorization. 

a. A functional TSO is a TSO with a defined aircraft functionality. For cllampie, TSO­
C I06 is for an air data computer. Other ex.amples of fUllctional TSOs are listed in Appendix G 
of this AC. TSO-C 153 is not considered a runctional TSO because the hardware element it 
addresses does not have system level functionality. A functional TSO authorization is issued for 
a specific IMA system configuration, including hardware and software components, that 
perfonns the function defined in the funct ional TSO MPS. It is not simply for the software 
component that is loaded into 3 TSO-C 153 authorized hardware clement. 

b. If the IMA system provides all or part of the functionality required by the functional 
TSOs MPS and the company applying for functional TSO authorization also controls the design 
and quality ofthc complete IMA system. then thai company may apply tor functional TSO 
authorizations (either completc or incomplete) for each aircraft function for which there is an 
applicable functional TSO. As noted above in 8-3(a), the TSO au thori zation will apply to the 
IMA system and not a specific IMA component. 

Note: Per * 21.60 I (b)(5). the manufacturcr of an ankle is the "person who controls the 
design and quality of the article produced ." including the parts of them and any processes or 
services related to them that are procured from an outside source," For paragraph 8-3(b) to be 
applicable, the applicant for a TSO authorization must control the design and qualit y of the parts, 
processes, and serviccs that are provided by any supplier to that applicant for a TSO 
authorization. See § 21 .601(b)(5). 

c. If the company supplying functional software thai will be installed in an IMA system 
docs not control the entire design and quality, per 8-3(b) above, of the article that provides the 
functionality defined in the functional TSO MPS, then that company may not apply for 
functionaJ TSO authorization. 

d. It should be noted that there will typically be multiple functional TSO authorizations that 
comprise the IMA system. and the IMA system will likely contain functionality and fcatures not 
addressed by any TSO. The overall functionality of the IMA system and the portions covered by 
TSOA versus Te, STe, ATC. or ASTC should be carefull y documented and coordinated with 
the FAA. 

84. EQT of lMA Components with TSO Authorization. 

a. There wi ll be three different stages at which TSO authorized IMA components and the 
IMA system in which these componenls arc installed need to comply wi th EQT requirements: 
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( I) TSO-C I53. This TSO conlains EQT Mrs for IMA hardware modules that quali fy 
for TSOwC 153 authori zation, Comply with these requirements to obtain TSO·CI53 
authorization for the generic IMA hardware. 

(2) Functional TSO MPS. Each individual functi onal TSO (see Appendix G for 
examples) MPS nonnally include EQT requirements. Comply with these requirements to obtai n 
the indi vidual functional TSO authori zation(s). 

(3) Aircraft or engine installation EQT requirements. EQT procedures and test 
configurations are based on the specific aircraft or engine installation of the complete IMA 
system. Compliance to the aircraft or engine level installation EQT requirements may be 
completed under the aircraft/engine certification program independent of the TSO authori zations. 
Alternatively, certification credit at the aircraft or engine installation level may be taken from the 
TSO authorizations, if applicable at the installation level. 

b. TSO-C I53 was wri tten specifically 10 address how partial EQT compliance at the 
aircraft or engine installation level can take credit from the EQT compliance from TSO-C 153 
authori zation. EQT procedures that require the test to be nm 011 the specific IMA system 
configuration as it wi ll be install ed on the aircra ft or engine should be accomplished during the 
aircraft or engine TC/ATC/STC/ASTC program . TSO-C I53 and Appendix A of thi s AC add ress 
how this can be done. 

c. Compliance to the EQT M PS for the indh~dual functional TSO MPS is still required, 
even with TSO-CI53 authorization of the hardware components which host that function. 

d. An applicant for an IMA Component Acceptance Leiter may use the EQT compliance 
data from a TSO authorization to use as compliance data for Ihe IMA Component Acceptance 
leiter process addressed in Chapter 3 of this AC. The IMA Component Acceptance Cover 
Let1er and the accompanying IMA Component Acceptance Letter data sheet should include 
which EQT are being accepted, including a statement of full or partial compliance and a matrix 
or table of all EQT procedure testing levels accomplished. 

8-S. IMA Component TSO Part Marking. 

a. Ifloadable software components arc used with generic hardware modules authorized 
under TSO-C 153 to implement a funcliomll TSO, an applicant for functional TSO authorization 
should identify the loadable software - both the electronic identification and the physical or 
electronic media containing the loadable functional so ftware - with the functional TSO 
identification. 

h. The generic hardware components authori zed by TSO·CI53 must be pennanently 
marked as being authori zed under that TSO. in addition to any electron ic identitication. See 
§ 21.607(d). 

c. See paragraph 7-3 for electronic identificat ion guidance. 
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8-6. Integration ofTSO Authorized Components in IMA Systems. 

8 . The applicant should demonstrate that all RTCA/DO-297 objectives required to obtain 
Acceptance of the IMA modules, applications. system, and installation into the aircraft or engine 
have been met. This is true regardless whether any of the modules or applications are also part 
of a TSO authorized article as described above in paragraph 8-3. The TSO authorization for the 
IMA function may be used, i f relevant. in showing that you mel RTCAfDO-297 objectives. The 
presence of a TSO authorization in no way removes or reduces your responsibilities as an 
applicant, which is to ensure that the installed IM A system - including any TSO authorized 
components - meets the appropriate aircraft and engine regulations and the guidance in this AC. 

h. Functional T80s, such as TSO~C 113. Airbomc MulriplIIpose Electronic 
Displays, do not nonllally cover integrat ion wiLh other aircraft funct ions or 
hardware/software components in the integrated IMA system. Each TSO MPS is 
nonnally written assuming that it is a stand~alone function and that no integration 
requirements ex ist beyond integration into the aircraft . For this reason, additional work is 
likely to be requi red beyond the TSO authorizations when showing compliance at the 
integrated IMA system level. Please refer 10 RTCAlDO-297. subsection 4.4. 

c. The installation instructions for TSO authorized IMA components should include 
all information necessary for the applicant and/or the IMA developer/system integrator to 
fully integrated the TSO authori zed IMA component into the IMA system. 

8-7. Aircraft Installation Approval of lMA Systems Including TSO Authorized 
Components. 

3. The applicant must demonstrate that the instal1ed IMA system configuration - including 
both hardware and software components - and pcrfonn:11lcc meets the appropriate ai rcraft and 
engine certification basis . See § 21.20. This demonstration should include functional 
perfonnancc. interoperability. aircraft-level and system-level safety assessments, environmental 
qualifi cation, system integration test, flight -test, software omel hardware assurance, etc., as 
required to show compliance to the regulations. 

b. The applicant may use TSO authorizations to support airworthiness assessment if you 
show tbat the TSO requirements apply to the installation into the aircraft or engine. Any change 
to the hardware or software configuration of an IMA component must be controlled at both the 
TSO and the aircraft. install ation level. See §§ 21.3 1 and 21 .6 11 . 

8-8. Roles and Responsibilities When TSO Autborized Components Are Used in IMA 
Systems. 

This section identifies the major roles and responsib ilities for the TSO-C153 applicant, the 
functional TSO applicant, and the aircraft/engine applicant when TSO authorized components 
are used. These lists are not a ll-inclusive. We encourage all affected parties to coordinate with 
us throughout the entire IMA system development. See Appendix A for more guidance 
applicable to TSO-CI53 authorization. 
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a. TSQ·CI53 Applicant Roles and Responsibilities: 

(I) Apply for TSO-C 153. If you arc a manufacturer of a TSO article! due to the 
complexity of IMA projects, we recommend that you coordinate with us early in the program, 

(2) Build an MPS for the hardware element according to TSO-C153. Ensure that you 
document all the appropriate items in TSO-C 153, Appendix I and that we approved them. 

(3) Develop and implement part identification and configuration management 
functionality into hardware elements. The configuration management and part identification 
approach should follow chapter 5 and paragraphs 7-3 and 8-5 of this AC. 

(4) Coordinate with the app li can t and/or IMA developer/system integrator who will be 
integrating and installing the hardware clements on the aircraft to ensure that the relevant issues 
are identified and addressed as early as poss ible. 

(5) Design and build hardwarc clcmenlS per TSO-CI53 and the MPS. 

(6) Perfonn the tests necessary to demonstrate compliance with the TSO-C I S3 and the 
MPS. Sec paragraph 8-4 and appendix A of this AC. If special purpose test software is used for 
EQT, validate and control the configuration of the hardware clements and software components 
to ensure the validity of the testing, 

(7) Submit the data package (the infom18tion in TSO-CI53 paragraph 5, including the 
MPS) to your responsible ACO for review and issue ofTSO authorization , 

(8) Apply for changes to TSO-CI53 elements as design changes occur. NotifY TC, 
ATe, STC. and ASTC holders and functional TSO holders. if any, of the design change. 

b. Functional TSO Applicant Roles and Responsibilities. 

(I) Apply for functional TSO to your responsible ACO. 

(2) Design the system according to the appropriate TSO MPS, 

(3) Identify the usage domain in which the TSO authorized IMA component was shown 
to meet the TSO MPS. If the environment in which the component verification was conducted is 
not exactly the same as the usage domain of the completed IMA system, then you should 
perfonn analysis and/or testing to demonstrate those differences do not affect the use of the IMA 
component within the intended usage domain . 

(4) Identify and address all integration and approval issues with the IMA hardware 
component that will host the functional TSO sotlwarc. Coordinate these issues with the 
applicant andlor the lMA developer/system integrator (if different than the functional TSO 
applicant). 
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(5) Develop mapping between the TSO requirements and the IMA system 
implementation - for example. a mapping malrix. Mapping should identify TSO requirements 
that 8Te fully met, partially met. or not met at all . This includes any partial compliance to 
RTCAlDO-178B for software, RTCAlDO-254 for CEH, and RTCAlDO-160F for EQT. 

(6) Identify any limitations regarding the use of the IMA component in an IMA system. 

(7) Refer to FAA Order 8 150. 1. Technical Standard Order Program, as needed to 
understand the FAA policy regarding TSO autho rized articles, You should contact your 
responsible ACO if you have any questions you cannot answer. 

(8) Identify functions in the IMA system not addressed by the TSO. Any functionality 
not specificall y addressed by the functional TSO MPS may require deviations. This additional 
functionality may be classifled as a "non·TSO function". or it may be small enough in nature or 
closely related to the funct ional TSO, such that the applicant for a functional TSO classifies it as 
a " feature." Both non· TSO functions and features should be documented and addressed. 

(9) Perform tests to demonstrate compliance to the functional TSO or functional 
performance standards. Some required EQT may not have been accomplished during TSO·C153 
authorizati on. You should demonstrate that all testing, including EQTs required for the 
functional TSO. has been accomplished. If special purpose test software is used for 
environmental qualification, you should verify and control the confib~rat ion orthe software to 
ensure the validity of the testing. Credi t may be applied for EQT conducted fo r the TSO·CI53 
authorization, ifappropriate. See parabJfuph 8·4 for more information. 

( 10) Submit the data package required by the functional TSO to the responsible ACO for 
review and issuance of the TSO authorization. Include installation data and configuration of the 
functional TSO as part of the data package. See paragraph 8·3 for more information. 

(I I) Apply for changes to functional TSOs, as design changes occur. Notify TC, STC, 
ATC, and ASTC holders of the design change. 

c. Applicant Roles and Responsibilities. 

( I) Develop and submit a Project-Specific Certificat ion Plan (PSCP) for the fM A system 
to the responsible ACO for approval. 

(a) We recommend that you include a detailed confonllity plan covering all hardware 
and software components ' conformity and installation confomlit y inspections (including the plan 
for addressing any " red label" units) . 

(b) TIle PSCP should clearly identify what functions will and wi ll not be approved 
through the TSOA process. This is necessary to identify what wi ll be TSO authorized and what 
wi ll be TC/STC/ATC/ASTC approved. 
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(e) The PSCP should address integration and approval of all components of the [MA 
system (including all hardware elements and software components). 

(2) Define aircraft system and pcrfomlance requi rements. 

(3) Perfonn aircraft- level safety assessmen t per RTCAlDO-297, subsection 5.1 and 
submii it to your ACO. 

(4) Integrate all hardware elements amI son ware components in the IMA system. This 
task may be accomplished by the IMA developer/syslem integrator. 

(5) Integrate the IMA system into the aircra fl or engine. 

(6) Ensure that no TSO assumptions are violated in the installation. For example. ensure 
that relocati ng the GPS card does not invalidate the environmental qualification credit for the 
GPS TSO. (See chapter 8 of this AC.) 

(7) Develop field-loading procedures to ensure that proper software is loaded on the 
aircraft. (Sec paragraphs 5-4 and 7-2 of this AC.) 

(8) Verify software and complex electronic hardware issues were properly addressed fo r 
the installation. (See RTCA/OO-297, Sections 3. 4, and subsection 5.2.) 

(9) Detennine appropriate aircraft environmental conditions and ensure that EQTs were 
perfonned. (Sec RTCNDO-297, subsection 5.2.6.) 

( 10) Develop all required test plans (see RTCAIDO-297, Section 4) and perfonn 
necessary tests. 

(I I) Develop a plan fo r addressing human factors issues (see RTCAJDO-297, subsection 
3.10) and perfoml human factors and night crew evaluations of the IMA system. 

(12) Ensure that the IMA system meets all airworthi ness requirements. 

( 13) Submit the functional hazard analyses. safety assessments, hardware design 
assurance data, software data, test plans. test results. compliance reports, and all o ther 
appropriate certification data to the FAA for approval. The preliminary functional hazard 
analysis and preliminary system safety analysis should be submitted before fina li zing the 
software. CEH, and SEH levels and the IMA architecture. 

(14) Maintain aircraft system configuration management. (See RTCAlDO-297. 
subsection 3.7 and paragraph 5-1 of this AC.) 
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(15) Evaluate and document changes 10 IMA system and elements per § 2 1.93. (Sec 
RTCNDO-297, subseclion 4.6.) 

(16) Ensure that aircraft design features address safety. (See RTCAlDO-297. subsection 
3.3.) 
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Appendix A Environmental Qualification Guidance for TSO-C1S3. 

1. TSO·C153, Appendix I li sts environmental qualitication lests (EQT) to satisfY the TSO 
minimum performance standard. Pertonn these EQTs accord ing to procedures and category 
levels in RTCN DO-1 60F. Select the category levels tested as appropriate for the aircraft 
installation and environment. The EQTs should apply to functional TSO environmental 
qualification and may be applied to the aircraft Te, STe, ATC, or ASTC envi ronment 
qualification. 

2. Table 1-1 below lists the RTCAlDO·160F ellvironmental tests that can be accomplished 
under TSO-C I53 authori zation, and how Ihey may affect functional TSO authorization. 

Table 1-1. RTCAlDO·160F Environmental Qualification Requirements. 

RTCAJ 
DO-lfiOF RTCAIDO- 160F Required for Required for 
Section Section Title TSO-CJ53 Functional TSO 

# 
4 Temperature and Altitude - Not tested Yes 

Temperature 

4 Temperature and Ailitudc - Yes Yes, TSO-CI 53 qualificalion 
Altitude data may be used by sim ilarity 

5 Temperature Vari ation Not tested Yes 

6 Humidity Yes Yes, TSO-C JS3 qualification 
data may be used by s imilarity 

7 Operational Shock and Crash Not tested Yes 
Safety - Operational Shock 

7 Operational Shock and Crash Yes Yes, TSO-C IS3 qualification 
Safety - Crash Safety data may be used by simi lari ty 

8 Vibration Not tested Yes 

9 Explosion-proofness Yes, if appropriate Yes, TSO-CI53 qualification 
data may be used by similarity 

10 Waterproofness Yes, if appropriate Yes, TSO-CI53 qualification 
data may be used by similarity 

II Fluid Suscept ibility Yes, ifapproprialc Yes, TSO-C I53 qualification 
data may be used by similarity 

12 Sand and Dust Yes, if appropriate Yes, TSO-C I53 qualification 
data may be used by similarity 

J3 Fungus Resistance Yes, if appropriate Yes, TSO-C I53 qualification 
data may be used by similarity 
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RTCAI 
DO-J60F 
Section 

# 
14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Appendix A 

RTCAIDO- 160F Required for Required for 
Section Title TSO-CIS3 Functional TSO 

Salt Spray Yes. ifapproprialc Yes, TSO-CIS3 qualification 
data may be used by similarity 

Magnetic Effect Yes Yes, TSO-CIS3 qualification 

f--
data may be used by similarity --

Power Input Not Ie-Cited Yes 

Voltage Spike Yes Yes, TSO-C 153 qualification 
data may be used by similarity 

-

Audio Susceptibility - Power Yes Yes, TSO-C 153 qualification 
Inputs data may be used by similarity 

Induced Signal Susceptibility Not tested Yes 
-

Radio Frequency Susceptibility Not tested Yes 

Emissions of Radio Frequency Not tested Yes 
Energy 

Lightning Induced Transient Not tested Yes 
Susceptibility 

Lightning Direct Eflbcts Not tested Yes 

Icing Yes Yes, TSO-C153 qualification 
data may be used by similarity 

Electrostatic Discharge Yes Yes, TSO·CI53 qualification 
data may be used by simi larity 

- - --

Note: RTCNDO· 160F, Sections 20 and 22 may require 
additional testing at aircraO installation. 

3 . Certain EQTs cannot be appropriately perfonncd on the hardware elements as part ofTSO· 
C153. These EQTs can only be appropriatcJy pcrfonned when the IMA system and hardware 
elements are arranged in the configuration specified for the applicable aircraft, as defined for the 
aircrafl TC. STC, ATC, or ASTC. Also, these EQTs can onl y be appropriately pcrfonned with 
the functional software installed and operating. Therefore, certain RTCNDO·I60F EQTs arc 
excluded from TSO·CI53. You should address these EQTs as part of the functional TSO 
compliance, or as part of the TC/STC/ATCIASTC environmental qualitication. ll1ese tests arc 
described below: 

a, EQT for temperature (RTCNDO-160F, Section 4) and temperature variation (RTCAlDO-
160F, Section 5). Perform these with the cabinet or rack and modules in the hardware 
configuration intended for the functional TSO authorization or the TC/STCIATC/ASTC 
approval . For temperature and temperature variation tests for the functional TSO or 
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TC/STC/ATC/ASTC, the hardware module arrangement sllould represent the expected worst­
case temperature conditions. Alternately. app licants for the functional TSO or for aircraft/engine 
certification may pertonn engineering analysis. using validated models, of the thennal 
characteristics of the expected cabinet or rack and module configuration variations to dctcnnine 
temperature test parameters that exceed the worst-case expected temperature conditions. These 
temperature test parameters could be used instead of the standard RTCAlDO-160F, Sections 4 
and 5, temperature conditions. 

b. EQT for operational shock (RTCA/DO-160F, Section 7) and vibration (RTCAIDO-160F, 
Section 8). Perform these with all cabinet/rack module positions occupied in the hardware 
configuration specified for the functional TSO Of TC/STC/A Tel ASTC installation. Alternately, 
you could perfonn an engineering analysis, using validated models, of the characteristics of the 
expected cabinet or rack and module configurations to detemline vibration and operational shock 
test parameters that exceed the worst expected conditions. These test parameters could be used 
instead of the standard RTCA/DO-160F, Sections 7 and 8 conditions. 

c. EQT for induced transients (RTCAIDO-160F, Section 19). radio frequency (RF) 
susceptibility (RTCAlDO- t 60F, Section 20), RF emissions (RTCAIDO-160F, Section 2 1), and 
lightning induced transients (RTCA/ DO- 160F, Sect ion 22). These are most appropriately 
performed with the functional hardware and so nware in the IMA systcm. This is because the 
response of the system may be highly dcpendent on the functional software and hardware. 
Therefore, perform these EQTs as part of lhe functional TSO compliance or as part of the 
TC/STC/ATC/ASTC environmental qualification. 

d. EQT fo r lightning and HIRF protection. Perfomlthesc with the hardware elements and 
software components loaded in the configuration specified for the applicable aircraft, per the 
lightning regulations, ACs, and the HIRF policy. The interface wiring and connected equipment 
should represent the wiring and connected equipment installed in the aircraft. 

4. You may use EQT perfonned for a single funct ional TSO authorization or aircraft 
TC/STC! ATC/ASTC to support other applications fo r functional TSOs or aircraft 
TC/STC/ATC/ASTCs with similar configurations. A TSO applicant may use similarity 
assessment and worst-case test conditions to minimize the EQT required for subsequent 
functional TSO applications or aircraft TC/STCI A Tel ASTC. Your use of the environmental 
qualification data should be accompanied by a rational engineering analysis of the differences 
between hardware and software configuration used during the original environmental tests and 
the proposed new configuration. The engineering analysis may consider worst-case 
environmental limits developed above. 

5. The functional TSO qualification data sheet should state explicitly the RTCA/DO-1 60F test 
categories and tests perfonned in the functional TSO configuration and the test categories and 
tests pertomlcd in the TSO-C 153 configuration. Include thi s information in the installation 
instructions. 
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6. Hardware modules and software components providing a function that lacks an applicable 
functional TSO must meet the TC/STCI A Tel ASTC environmental requirements. See § 21.31. 

7. You must evaluate all hardware clements before installation 10 ensure that the 
TCISTCI ATel ASTC environmental requirements have been satisfied. See § 21.31. 
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Appendix B Sample IMA Component Acceptance Cover Letter. 

Use the following as a guide for an IMA Component Acceptance Cover Letter. The fannat 
given here does not need to be followed prec isely. It is important, however, that aJl the 
infol111ation be present, in some fonn, in the leiter . 

Date of application 

Unique identifier 

COMPANY NAME 
COMPANY ADDRESS 

COMPANY CONTACT INFORMATION 

IMA Component Acceptance Cover LcHcr 

General Information 

IMA component name: 

Page 1 of x 

IMA component top level identification: 
any revision or modificatioll level,} 

(Mus/uniquely idellf'fv the componellt. including 

Name and contact infonnation of company that developed the IMA componenl (if different than 
the applicant for the IMA Component Acceptanc!;: Letter): 

Contact in fonnation: (List the name(s) o[engineerillg and/or managerial sta«lo which the FAA 
and olher companies flim/ved ill Ihe use and possible {utll re rellse oDhis compollem may 
correspond. include Ihe person 's POSilioll or rirIe lI'ithill tile company. telephone number and, if 
possible, a stable e-mail address.> 

FAA office to which the application for IMA component acceptance is being made: 

Aircraft or engine certificalion program in which IMA component will be used for initi al 
acceptance, including target certification date: 

Name and identification of IMA system in which the IMA component will be used tor initial 
acceptance: ______________________________ _ 
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Name and address of lMA system developer/integrator (if different than the lMA component 
developer making this application): _ _ ____________ _______ _ 

Information Regarding Initial Usc of IMA cOlUponent 

Describe the airborne system and environment ill which the 1M4 componenl will be operating, 
also referred to as the "usage domaill." This information may wuy widely based on the type of 
component. III/ormation aboul hardware compol1cnrs. such as tileir being installed in a 
ro[orc,.~ft or in all unpressurized location afthe aircraft structure, wjlf be d(fferent than iflhe 
compOllellt is a software operating system. For hardware components, this description should 
be adequate /0 estimate the environmental qualification testing levels/or RTCAIDO-160F 
compliance Jor the initial installation. 

This section informs the FAA, as well as allY potential future re·users of the accepted componellt, 
how the IMA componenl is being usedJor its initial acceptance and what might need to be re­
examined during any Juture reuse. 

b!formation may be at a high level, wilh more detailed il,formatioll cOlltained ill the IMA 
Component Acceptance LCller data sheet. 

lnformation Regarding Partitions (if any) and Assurance Le\'els within the JMA 
Component 

Describe all the various software partitiolls (if allY) 1\·;IIIin 'he IMA componellt. Identify the 
software assurance level for caeh soft ..... are parlitiollS. JIlSlify al a high level why Ihat assurance 
level is appropriate. With IIardware compol1Cllls/or \l'lu'c" YOlt are seeking acceplance for 
compliance to RTCAIDO·254, iden/!{y and describe each component along wilh the design 
assurance level (DAL) of each compollent and a justification of why this DAL is appropriale. 1/ 
there are multiple DALs 0 11 a single CEHISEH device, thell address each of those DALs. Include 
i/~fo,.mation regarding the separation of the mlliriple DALs on a single device. 

This section informs the FAA. as well as any pote,lfial Juture re·w;ers oj the accepted component, 
of the various assurallce le1'els (both hardware and software) withillihe IMA componellt alld 
II'hat might Ileed 10 be re·examined during allY future reuse. 

b!formalioll may be at a high level. willi mare detailed information contained ill the IMA 
Component Acceptance Leifer data sheet. 

Statement of Full or Partial Compliance 10 Industry Standards 

Stale for which industlY standards RTC;lIDO·1781J for airborne software, RTCAIDO·254 Jar 
CEH. RTCAJDO·160F for EQr) acceptance is being sOllghllll;th Ihis IMA component. State 
wlrether YOII seek filII or partial compliance to these slundards. 1'0111" IMA Componellt 
Acceptance Cover Lefler does not need to e:rphlin. in detail. any partial compliance to these 
standards··inc/uc/e that detailed in/ormation in the IMA componellt acceptance data sheet. The 
statement a/filII or partial compliallce ill the IMA Component Acceptance Cover Letter is ollly 
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an indicator 10 the FAA and Qnyji"ure I'c-user a/this campollellllhal additional activity is 
needed to show/ull compliance a/ the time q/ installation approval of the fMA system. 

If you seek any compliance/or SEH jar the IMA componell l acceptance. this section should 
document/hat jacl. Illc/ flde the compliance data or references 10 where the compliance data 
may be fo und ill the IMA componellt acceptance dala sheef. 

If you seck compliance (0 a llY other technical discipline, besides those listed above with this IMA 
component acceptance. document il here. Include a high-level discussion oflhe requirements/or 
which you seek compliance. {md where the detailed requirements are doctlmemed. Include more 
detailed iI!formation about 'he compliance data in rite IMA Component Acceptance Leiter data 
sheet. 

Con figuration Information of IMA component 

Include enough i~ro,.matioll to specify exactly th e baselillc configuration 0/ the IMA component 
being accepted, including the development alld rcrijicatioll el/vironment. Include only a list 0/ 
the documents names. numbers and revisioll levels. All other h!formatioll concerning the 
configuration identification may be included i l1 the IMA Component Acceptance Letter dolO 
sheet. 

This section makes clear the configuration 0/ the IMA componem being accepted. If any of the 
documents identified ill this section are revised, thel/write a new fMA componem acceptance 
letter. 

Statement of compliance to the applicable requirements 

State ill the lMA Compollellt Acceptance Leller that the signatories attcst that the fMA 
component meets all the applicable requirements defined ill the fMA Componenl Acceptance 
Leller. A sample slatemenl is show" beloll ': 

We, the undersigned, attest that we, lo the best of our ability, have found this IM A 
component to be compliant with the applicable requirements as documented 
wi thin this IMA Component Acceptance letter. 

Signatures - Applicant for the IMA Component Acceptance Letter 

This section should show the signatures o/specific company individuals. per paragraph 4-3 0/ 
this AC. There should also be a printed version o/the signing individual 's name and tille. Each 
Signature should include the date on which they signed the IMA Compollent Acceptance Cover 
Leiter, as well as an indication 0/ which technical discipline (0 which that Signature applies. The 
fMA componellf acceptance letter should be signed by the appropriate persons be/ore submitting 
th e original, along with the IMA Componelll Acceplallce Leifer data sheet, to tlte FAA. 
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Appendix C Sample Acceptance Letter. 

U.S. Deportment 
ot Transportation 

Federal Aviation 
Administration 

Issuing FAA office 

In Repl y Refer To: (FAA correspondence 11IImber) 

(Date of Leller) 

(Name and address afrecipient) 

Issuing FAA office address 

Issuing FAA office address 

Subject : Integrated Modulnr Avio nics (IMA) Component Acceptance Letter (unique idclIl{{ier 
fro m company 's application for an lMA Component Acceptance Cover Letter) 

The FAA has detennined that (company name) complies with AC 20·170 and RTCN DO·297. 
integrated Modular Avionics (IMA) Development Guidance and Cer'!ficalion Considerations, 
with regards to (JMA componell l name), (lMA compollenl lOp level identification, including 
revision levef) , for the purposes ofl MA component acceptance. 

The following temlS and conditions are applicable to thi s lMA Component Acceptance Letter: 

1. This acceptance is based on the usage domain, restrictions, partial compliance, assurance 
levels and other such infonnation as documented in the attached IMA Component 
Acceptance Cover Letter and its IMA Component Acceptance Letter data sheet. 

2. This IMA Component Acceptance Leiter is onl y applicable to (lMA componenlname and 
lap level identification, including ret'isiol/ le\'(!/). This Acceptance Letter is not 
transferable to an updated version of (1M A component name). A new FAA IMA 
Component Acceptance Letter should be requested for the updated component. if onc is 
desired. 

3. (Company name) should report to the (FAA o..ffice issujng this IMA Component 
Acceptance Letter) any fai lure. malfunction, defect of the component or finding of any 
non-compliance or deviation from the compliance statements made in the attached IMA 
component acceptance letter. The FAA may choose to cancel this IMA Component 
Acceptance Letter if warranted, which wi ll have the effect of requiring (company name) 
to update (IMA component name) 10 address the shortcoming before a new IMA 
Component Acceptance Letter can be issued. 
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4. (Company name) should coordinate with and supply any required data to any future or 
concurrent user of the accepted lMA component, such that the user is able to show full 
compliance 10 AC 20- 170 and RTCNDO·297 for that future or concurrent use. 

The holder of a valid FAA IM A Component Acceptance Lettcr Illay use it as proof of acceptance. 
by the FAA, as defined in the IMA Component Acceptance Leiter including the IMA component 
acceptance data sheet, for the purpose of fu ture or concurrent use of the accepted IMA 
component. The actual compliance data used in obtaining the IMA Component Acceptance 
Letter does not need to be re-submi tted to the FAA, unless the FAA has concerns that cannot be 
answered by any other means except by fe-examining the original IMA component acceptance 
data. 

(signature) 

(printcd FAA signQ101y) 

cc: (as appropriate) 

Attachment: (Copy o/the IMA Component Acceptance Cover Letter. Do 1101 include the IMA 
Component Acceprance Letter dala sheet.) 
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Appendix D Related Documents And How To Get Them. 

1. Copies of 14 CFR parts are available from the Superintendent of Documents, Government 
Printing Office, P.O. Box 979050, 51. Lo ui s MO 63 197. Telephone (202) 512-1800, fax (202) 
5 12-2250. You can also order copies on line at www.<t!;ccss.gpo,gov. Select "Online 
Bookstore." Then select "Code of Federal Regulations." 

2. The following ACs are ava ilable from the FAA website a l 

http://www . faa.gov/regulations yolicies/advisory _ ci rculilrsl. 

I) AC 20- 16, RTCA. Illc. Document RTCAIDO-160F. Environmental Conditions and Tes! 
Procedures/or Airborne Equipment. 

2) AC 20-88, Guidelines 011 the Marking of Aircra.f; Powerplanr Instruments (Displays). 

3) AC 20-1 15, RTCA, Illc. Docllmell l RTCAIDO-17BB. 

4) AC 20-136A, Protection of Aircraft Electrical/Electronic Systems Against the Indirect 
EJfects of Lightning. 

5) AC 20 M 145, Guidance/or ft llegrated Modular Avionics (IMA) that Implemeflf TSO-C153 
AllIhorized Hardware Elemell/s. 

6) AC 20- 148, Reusable SC!{t .... nre Compolleuls. 

7) AC 20- 152, RTCA. Illc. Document RTCAJDO-254. Design Assurance Guidance for 
Airborne Electronic Hard ..... are. 

8) AC 20M 156. A vialioll Darabus Assurance. 

9) AC 20- 158, The Certification of AircrD;{i ElectricCl' alld Electronic Systems for Operation 
ill the High-Intensity Radiated Fields (fURF) Ell virollmclIl. 

10) AC 21-16. RTCA.lllc. DOCllmellt RTCAIDO- 160F. 

II} AC 23. 1309-1 , System SD;fery Allalysis and Assessment/or Part 23 Airplanes. 

12} AC 23.) 3 ) 1-1 B, installation of Electronic Displays ill Part 23 Airplanes. 

13) AC 25- II A, Electrollic Flight Deck Displays. 

14) AC 25. 1309-1 , System Design alld Analysis. 

15) AC 25 .170 I M I, Certification of Electrical Wiring Illtercollnection Systems Oll Transport 
Category Airplanes. 
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16) AC 27· 1. Certification of Normal Category Rutorcraft. 

17) AC 29-2, Certification a/Transport CalegOlY ROforcraji. 

18) AC 33.28-1, Compliance Criteria For 14 CFR § 33.28, Aircraft Engines. Electrical And 
Electronic Engine Control Systems. 

19) AC 33.28-2, Guidance Malerial For 14 CFR § 33.28, Reciprocating Engines. Electrical 
and Electronic Engine Con trol Systems. 

20) AC 33 .75-1 , Guidallce Malerial for 14 CFR 33. 75. Safety Allalysis. 

21) AC 120-64, Operational Use and Mod!'ficalioll of Electrollic Checklists. 

22) AC 120-76A, Guidelines /01' the Cerl~(icalioll. Ai/worthiness. and Operational Approval 
of Electronic Flight Bag Complllillg Devices. 

2. The fo llowing FAA policy statements are available from the FAA website at 
http://www.lila. govircguhll inns PI)! icies. 

1) FAA Policy Memo ANM-O 1-03, Factors to COl/sider When Reviewing all Applicant's 
Proposed Human Factors Methods o/Compliallce/or Flight Deck Certification. 

2) FAA Policy Memo ANM-99-2, Gllidmlce/or ReViewing Certificatioll Plans to Address 
Human Factors/or Certificatioll a/Transport Airplane Flight Decks. 

3) FAA Policy Memo PS-ACE IOO-2001-004, Guidance/or Reviewing Certification Plans to 
Address Human Factors for Certification 0/ Part 23 Ai/planes. 

3. Order RTCA doclJrnents from RTCA, Inc., 1828 L Street NW, Suite 805, Washington, D.C. 
20036-4008. You can also order copics online at www.ltl:a.org. We referenced the following 
R TeA documents: 

I) RTCNDO-160F, Em'ironmelltaf ConditiO/IS alld Test Procedures/or Airborne 
Equipment. 

2) RTCAIDO-178B. Software Considerations ill Airoome Systems and Equipment 
Certification. 

3) RTCA/DO-254, Design Assurallce Gllidancejor Airborne ElecI1'Onic Hardware. 

4) RTCAlDO-257 A, Minimum Pe/!ormallce Standards /01' the Depiclion 0/ Navigational 
In/ormation 011 Electronic Maps. 
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5) RTCAlDO-297, Inregrated Modular Aviollics (IMA) Devc!opmeril Guidance and 
Certification Considerations. 

4. Order SAE documents from SAE Interna ti onal, 400 Commonwealth Drive, Warrendale, PA 
15096-0001. You can also order copics on-line at w\\'\\'.sac .lIrg. We referenced the following 
SAE documents : 

I) ARP4754, Certification COllsiderations Jor I-lighty-Integrated or Complex Aircraft 
Systems. 

2) ARP4761, Guidelines and Melhod.~ for Conducting the Safety Assessment Process on Civil 
Airbome Syslems alld Equipment. 
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Airworthiness 

Applicant 
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Approval 
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Assurance 

Authority 

Baseline 

Appendix E 
Appendix E Glossary 

FAA acknowledgement that the module, application, or system meets 
defined requirements. 

Capability of the aircraft provided by the hardware and 
software of the systems on the aircraft , 

Condition oran item (aircraft, aircraft. system, or part) in which that 
item operates in a safe manner to accomplish its intended function . 

Person or organization seeking approva l from the FAA. 

Software andlor application-specific hardware with a defined set of 
interfaces that, when integrated with a platfonn(s). perfonns a function . 

Hardware dedicated to onc application. 

Act or instance of giving fomlal or official acknowledgement of 
compl iance with regulations. 

Statements, principles, and/or premises offered without proof. 

Planned and systematic act ions necessary to provide adequate 
confidence and evidence that a product or process satisfies given 
requirements. 

Organization or person responsible within the state (country) concerned 
with applicable requirements. Aircraft, engine, or propeller type 
certification or equipment approval is nonnally hand led by the 
certification authority. Matters concerning continuing airworthiness 
might be handled by (what 's referred to as) the airworthiness authority. 

Approved, recorded configurat ion of one or more configuration items, 
that serveS as the basis for f1ll1hcr development. Baseline is changed 
only through change control procedures. 
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Cabinet 
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Certification credit 
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Computer 

Configuration control 

Configuration 
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Physical package containing one or morc IMA components or modules. 
Provides partial protection from environmental effects (shielding). 
May enable install ation and removal oflhase component(s) or 
modulc(s) frolllihe aircraft without physically altering other aircraft 
systems or equipment. 

Legal recognition by the FAA that a product, service, organization, or 
person compl ies with the requirements . Certification comprises the 
activity of technically checking the product, service, organization, or 
person and the fomml recognition of compliance with the applicable 
requirements by issuing a certificate, license, approval, or other 
documents as required by national laws and procedures. In particular, 
product certification involves: (a) assessing the product design to 
ensure that it complies with standards upplying to that type of product 
to demonstrate an acceptable level of safety, (b) assessing an individual 
product to ensure that it conforms with the certified type design, and (c) 
issuing a certificate required by national laws to declare that 
compliance or conformity was found with standards according to items 
(a) or (b) above. 

Acceptance by the FAA thut a process, product, or demonstration 
satisfies a certification requirement . 

System whose technica l specifications are not made public. Such 
systems restricllhird parties [Tom building products thai interface with 
or add enhancements to them. 

Attribute of systems or items that makes their design and/or operation 
difficult to comprehend. 

A subset of a complex hardware item; a custom micro~coded 
component that is 110t considered to be simple. (Sec "simple electronic 
hardware.") 

Any hardware item not considered to be simple. (See "simple 
hardware item.") 

Successful perfonnance of all mandatory activities; agreement between 
the expected or specified result. and the actual result. 

Sclf~contained hardware or sotlwarc part. database, or combination 
thereof that is configuration controlled. 

Device or group or devices that pcrtonns a data processing function. 

Sec "change control." 

Process of designating the configuration items in a system and 
recording their characteristics. 
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Approved documentation that defines a configuration item. 

1) One or more hardware or software components treated as a unit for 
configuration management purposes, 
2) Software life cycle data treated as a unit for configuration 
management purposes. 

Discipline applying technical and administrative direction and 
surveillance to (a) identify and record the functional and physical 
characteristics ofa configuration item. (b) control changes to those 
characteristics, and (c) record and report change contro l processing and 
implementation status. 

Indicat ion of the hazard level ofa function, hardware, software, (and so 
forth), addressing abnonnal behavior of this item alone, or with 
external events. 

Component lhat includes application specific integrated circuits 
(ASIC), programmable logic devices (PLD), field programmable gate 
arrays (FPGA) and other s imilar electronic components used in the 
design of aircraft systems and equipment. 

Grouping items into areas that share a common interest or 
characteristics. 

An aircraft or engine function that is not identified in a functional TSO 
minimum pcrfonnance specification. However, that feature is related 
to the functionalit y provided by a function provided by an article 
authorized by a functional TSO. The feature is also smaller than a 
complete function (see "non-TSO function) , such that the feature can 
be included in the article au thorized by the functional TSO, even 
though the functional TSO MrS does not specifically mention that 
functionality. Features are not approved by the functional TSO 
authorization. They should be appwvcd during the aircraft or engine 
certification program. 

Aircraft equipment architecture consisting of primarily line replaceable 
units that perfonn a specific function , connected by dedicated 
interfaces or aircraft system data buses. 

Named capability that performs a specific task. 

Software applications that will be approved as part ofa functional TSO 
authorization or as part ofa type certification effort. Sometimes called 
operational sothl/are, application so ftware, or flight software. 

TSO with a defined function . Examples of functional TSOs are in 
appendix G of thi s AC. TSO-C I53 is not a functional TSO, because 
hardware elements typically do not provide system-level functionality. 
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Applicant seeking functional TSO authorization. 

Recommended procedures for complying with regulations. 

Item with a physical being. Generally refers to line replaceable units or 
modules, circuit cards, power supplies and other line items. 

Element authori zed to TSO-C 153 . A hardware element (as defined in 
TSO-C 153) is (I) a hardware module, or (2) cabinets or racks that host 
hardware modules. A hardware element with TSO-C153 authorization 
is 1I0r a functional TSO authorization. 

Note: This definition may differ from terms in 
RTCAlDO·254 and other documents. 

Embedding the so llware into the target computer. 

A letter, signed by the FAA, which is composed of three parts; the IMA 
Component Acceptance Cover Letter, the IMA Component Acceptance 
Letter data sheet and the signed ACceptance Letter. The holder of a 
valid LMA Component Acceptance Letter may submit this letter as 
proof of compliance to the applicable requirements, as defined by the 
IMA Component Acceptance Cover Letter and IMA Component 
Acceptance Letter data sheet , to the FAA on a future or concurrent 
certi fication program for thai IMA component. 

Shared sel of flexible, reusable, and interoperable hardware and 
software resources that, when integrated, form a platform that provides 
services. These services are designed and verified to a defined set o f 
safety and perfomlanee requirements, to host applications performi ng 
aircraft functions. 

Company or organi zation responsible for IMA system integration. An 
lMA system integrator mayor may not also develop most of the IMA 
hardware or software components. 

Process for obtaining credit toward approval and certification by 
accept ing or finding that an IMA module, application, and/or off­
aircraft IMA system complies with specific requirements. Credit 
granted for ind ividual tasks contributes to the overall certification goal. 
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Gathering a number of separdte components to fonn a single 
implementation. 

Attribute of dependability in the ease of performing maintenance, In a 
quantitjed way, it is the measure of the interruption of service if a 
failure appears, the ease of identifying the failure, and performing the 
correct repair. A useful estimator associated with this measure is the 
MTIR, or mean time to repair. 

Method(s) used by the applicant to satisfy the requirements in the 
certification basis [or an aircraft, enbrine or propeller. 

Component or collection of components that may be accepted by 
themselves o r in the context of an IM A system. A module may al so 
comprise other modules . A module may be software, hardware, or a 
combination of hardware and software, that provides resources to the 
IMA system's hostcd applications. 

A generic IMA hardware componentlhat has not been configured (such 
as being loaded with operational sonware or enabling specific hardware 
pin programming) which is required before the component can perfonn 
an intended function or functions when installed on an aircraft or 
engine. 

A non-TSO function: 

(a) Is anything that adds a pcrfomlance capability to the article 
that is not covered or evaluated by any TSO MPS. 

(b) Does not support or must not affect the perfonnance oflhe 
article addressed by the TSO MPS. 

Note: "Characteristics" or "features" added to enhance perfonnance, 
usability or integrity of the TSO article, are inherent in the design of the 
TSO article, and have a direct bearing on the basic TSO operation are 
evaluated under the TSO approva l and are not non-TSO function. 
Compliance with the software and hardware considerations in 
RTCAlDO-I78 and RTCAlDO-254, when required by the TSO, 
provide the basis fo r approval of these characteristics or features of the 
article with respect to the RTCA/DO- 178 and RTCA/DO-254 
requirements. Examples might include: the capability to flip-flop the 
"active" and "standby" frequencies ofa communication or navigation 
radio, facility infonnation (such as, airport frequencies, runways, 
airport services avai lable, etc.), built in test (B IT) capability on start-up, 
and health monitoring to name just a few. These examples are all 
associated with supporting the MPS of the TSO. 

Type of computer or software architecture that allows adding, 
upgrading and swapping components with minimal effect on the 
remaining system. 
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Operating system I) Same as executive soft ware. 
2) Software kernel that services only the underlying hardware platfonn. 
3) Software that directs the operations of a computer, resource 
allocation and data management, controlling and scheduling the 
execution of computer hosted applications, and managing memory, 
storage, input/output , and communication resources. 

Operational capability Function or group of functions that prov ides an aircraft capability 
visible to the fli ght crew or other personnel. 

Partition Allocation of resources whose properties arc guaranteed and protected 
by the platfonn from adverse interaction or in fluences from outside the 
partition. 

Partitioning 

Robust configuration 
management 

Plal foml 

Resource 

Re-use 

Robust Partitioning 

Safety 

Arch itectural technique to provide separation and independence of 
functions or appli cations. To ensure that only intended coupling 
occurs. 

Capable of perfonning its intended function without fa ilure under a 
wide range of conditions. 

Module or group of modules, incl ud ing core software, that manages 
resources suppo rt at least one application. 

Any processo r, memory, software, data. or object or component used 
by a processor, IMA platform. core so ftware, or application. A 
resource may be shared by multiple appl ications or dedicated to a 
speci fic application. A rt!sourct! may be physical (a hardware device) 
or logical (a piece ofinfonnation). 

Subsequent use of una ffected , previously approved system hardware or 
software assurance data. 

Partit ioning thai provides demonstrable means of containment. 
prolection and enforcement of the partition boundaries. 

Attribute of dependability in non-occurrence of, or recovery ITom, 
fa ilures and other conditions that could cause unacceptable. operat ionaJ 
events of an aircraft, engine or component. 
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A subset of simple hardware item; a custom micro-coded component 
with a comprehensive combination of detenninistic tests and analyses 
appropriate to the design assurance level. Ensures correct funct iona l 
perfonnance under all foreseeable operating conditions. with no 
anomalous behavior. 

Item with a comprehensive combination ofdetenninistic tests and 
analyses appropriate to tbe design assurance level. Ensures correct 
functional performance under all foreseeable operating conditions. with 
no anomalous behavior. 

Computer programs and, possibly, associated documentation and data 
of a computer system. 

Modification in source code, object code. executable object code. or its 
related documentation from its previous baseline. 

Combining code componcnts. 

\) An ordered collection of processes dctcnnined by an organization to 
produce a software product. 
2) Period of time that begins with decision to produce or modify a 
softwarc product and ends when product is retired from service. 

Set of computer programs and associated documentation and data 
designated for delivery to a user. In this AC, it means software 
intended for usc in an IMA system and its associated software life cycle 
data , 

Collection of requirements which, when taken together, constitute the 
criteria that define the functions and attributes of 3 system, a 
component thereof, or an interface. 

Rule or basis of comparison that provides both guidance in and 
assessment of the perfomlancc of a given activity or the content of a 
specified data item. 

Specified arrangement or interrelation of parts to fonn a whole. 

Collection of hardware and software components organized to 
accomplish a specific function or set of functions. 
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Interfaces and structure of the han.lware and software selected to 
implement the system requirements. 

t) Systematic, comprehensive evaluation of the proposed system to 
show that relevant safety-related requirements will be satisfied. 
2) A systematic, comprehensive evaluation of the implemented system 
to show that the relevant safety-related requirements are satisfied. 

The activity assoc iated with showing compliance to RTCAlDO-297. 
subsection 4.2, for IMA modules . 

The activity associated with showing compliance 10 RTCAlDO-297, 
subsection 4.3 , for IMA applications. 

The acti vity associated wi th showing compliance to RTCAlDO-297. 
subsection 4.4, for an lMA system. 

The activity associated with showing compliance to RTCAlDO-297, 
subsection 4.5, for an IMA installation into an aircraft or engine. 

Legal recognition by the FAA that a system, equipment, or part 
satisfies the TSO requirements and minimum perfonnance 
specification, and FAA authori zation 10 manufacture that item. 

Function visible at the aircrafllevcl and is neither intended nor a 
predicted (foreseeable) fault condition in the preliminary system safety 
assessment . 

Declared set of characterist ics for which it can be shown that: 

I) Module complies with its functional. perfonnance, and safety 
requirements as defined in the module requirements specification. 

2) Module meets nil the assertions and guarantees regarding its defined 
allocatable resources and capabilities. 

3) Module perfonnancc is fully characterized, including fault and error 
handling, failure modes, and behavior during adverse environmental 
effects. 

Det{'-Tl11ining that requirements are both correct and complete. System 
development may use requirements and deri ved requirements in system 
validation. 

I) Evaluation of a requirements implementation to detennine that they 
were met. 
2) Evaluation of process results to ensure correctness and consistency 
of inputs and standards provided. 
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AC 

ACO 

AFCB 

AFM 

AFMS 

ARP 

ASIC 

ASTC 

ATC 

CCO 

CEH 

CFR 

CRM 

EQT 

EMC 

EWIS 

FAA 

FLS 

FMS 

FPGA 

GPS 

HIRF 

Appendix F Acronyms 

Advisory circular 

Aircraft certification office 

Arc fau lt circuit breaker 

Aircrafl flight manual 

Aircraft flight manual supplement 

Aerospace recommended practice 

Application specific integrated circuit 

Amended supplemental type certificate 

Amended type certificate 

Cursor contro l device 

Complex electronic hardware 

Code of Federal Regulations 

Crew resource management 

Environmenta l qualification lest(s) 

Electromagnetic Compatibility 

Electrical wiring interconnection system 

Federal Aviation Administration 

Field-Iaadable software 

Flight management system 

Field programmable gate array 

Global positioning system 

High intensity radiated field 
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IMA 

LODA 

LRU 

MCDU 

MMEl 

MPS 

ODA 

PlD 

PSCP 

RF 

RSC 

RTCA 

SAE 

SEH 

STC 

TC 

TCAS 

TSO 

TSOA 

Integrated modular avionics 

Leucr(s) ofTechnical Standard Order (TSO) Design Approval 

Line rep laceable unit 

Multi -function control and display unit 

Master minimum equipment list 

Minimum perfonnance standard 

Organization Designation Authorization 

Pro!,'1'ammable logic device 

Project specific certification plan 

Radio Frequency 

Reusable so ftware component 

Fonnerly, the Radio Technical Commission for Aeronautics 
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SAE International. Fonllcrl y, The Society of Automotive Engineers 

Simple electronic hardware 

Supplemental type certificate 

Type certi ficate 

Traffic alert and co lli sion avo idance system 

Technical standard order 

Technical standard order authorization 
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Appendix G Partial List of Functional TSOs 

Below is a partial list of the FAA TSOs that might be considered functional T805 in IMA 
systems. Applicants may apply for a TSO that does not adequately cover all the functionality in 
the system. Or, they may apply for multiple TS05, since no single TSO covers all functions. If 
applicants apply for mult iple TS05 for a single system, thai combination ofTS05 may result in 
the system being considered complex or integrated, even though the individual TS05 were not. 

TSO NUMBER DATE T IT L E 

TSO-C2d 6/14/89 

TSO-C4c 411 4/89 

TSO-C9c 9/15/60 

TSO-CIOb 9/1/59 

TSO-C52b 5/30/95 

TSO-C92c 3/ 19/96 

TSO-C93 11 /26176 

TSO-CIOI 2/ 19187 

TSO-C I 04 6/22/82 

TSO-C 105 6/13/84 

TSO-C I 06 1/ 15/88 

TSO-C II Oa 10/26/88 

TSO-C 115b 9/30/94 

TSO-CI 17a 8/ 1/96 

TSO-C 11 8 8/5/88 

TSO-C I 19. 4/9/90 

Airspeed l11stntmCf/[s (Using Electronic Sensing) 

Bank and Pitch Instruments 

Automatic Pilots 

Altimeter, Pressure Actuated, Sensitive Type 

Flight Director EqUipment 

Airborne Ground Proximity Warning Equipment 

Airborne IlIIerim Slalldard Microwave Landing System COllverter 
Equipment 

Over Speed lVan/illg IlIStrllmellts 

Microv.1ove Llllldillg Syslem (MLS) Airborne Receiving Equipment 

Optiol/al Display EqUipment/or Weather and Grollnd Mapping 
Radar Indicators 

Air Data Computer 

Airborne Passive TlwnderslOrm Detection Equipment 

Airborne Area Navigation EqUipment Using Multi-Sensor Inputs 

Airborne Willdshear Wamiflg and Escape Guidance Systems for 
Transport Ai,plalles 

Traffic Alar/and Collision A,'oidallce System (TeAS) Airborne 
Equipmerl/, TCAS I 

Traffic Alert alld Collision Avoidance System (TCAS) Airborne 
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TSO-C 123b 6/1/06 

TSO-C 129a 2120196 

TSO-C 146c 519108 

TSO-C I47 4/6/98 

TSO-C I5 Ib 12117/02 

Appendix G 

Equipment, TeAS /I 

Cockpit Voice Recorder Systems 

Airborne Supplemental Navig(l/iofl Equipment Using Global 
Positioning System (GPS) 

Siand-Alone Airborne Navigation Equipment Using The Global 
Positioning System Augmelllcd By The Salellitc Based 
Augmentation System 

Traffic AdvisOIY System (TAS) Airborne Equipment 

Terrain Awareness and /Vamillg System 

Note: TSO revisions may change. This list is for reference only_ 
Ensure that you use the appropriate TSO. 


