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Abstract

Since aviation systems are developed as the complex form of software a hardware, the necessity to apply
to relevant guidelines is increasing. It is however uncommon that international development guidelines
regarding electronic hardware are applied to current domestic aviation systems. In this paper, we compare and
analyze DO-254 and ECSS-Q-ST-60-02C, electronic hardware development guidelines with the case of KASS
(Korea Augmentation Satellite System) Performance Suitability, based on the project of SBAS (Satellite Based
Augmentation System) development and construction.
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ECSS-Q-ST-60-02C2] Blnl B4 A2 Bzoz 3t} Eol ule dAelw, S FA A EZERAA
(Requirement  Capture), 70d AA Z2AMXx

2. RTCA DO-254 &4

2.1 DO-254 7|2
DO-254(Design  Assurance Guidance for

Airborne Electronic Hardware)t &¥& A 3t=
o] AA BF stoj=gjle g RTCAZF 20004 4€
o], FAAdIA&= 200541 69 AC 20-152= )| €is}o]
57l o® &fates stal gl

DO-2549] H&td2 A st=9o] = FPGA(Field
ASIC(Application
Specific Integrated Circuit) $o] ¥3r¥ ).

DO-2541= ARP4761 % ARPA754A A& 710
2 A& bAA W7F ZRAATE a7, o] A
g Qb B7F ZRAZ] o A" AR
(DAL; Design Assurance Level)ol] we} 7 <
7F BAAA Ak wmE, AR AARSYE
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2.2 DO-254 7i 2lo|= Ato| 2

DO-254 7H Zhel=g}loll A AAsh= A gfol
3 Abe] 32 AA AR EFE U AE Z=
Al 2=(Planning Process), A7 Z&EAH*(Hardware
Development), X X2 M| 2~(Supporting Process)Z
e AY ZEARE g4ustn A4 ZRAxE
Az g oglom, A ZRA~E S A F7) A
TP}
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(Conceptual Design), A AA Z2ZA2=Detail
Design), 7@ ZZA2(Implementation), Ak # o]
= 2 A2 (Production Transition)2 A% gtk &
TAN A e AE A e 7AES Aol @
TARel AEua FoHm EAstEn. A A7
ZRA~E =] Ad AAE AEEI o 8
TAFS T AXSHA AL ER gl Al A
ZRAxE =] Ak A A7 diold et
AA|BHA A AATE He=A gt FE Z2A
27 st A AAE Fd3] st=dlo] ot
g Ak Hol LA s F=9lo] olo]E 9
Ayt HEAE Adstr] Qs Zagh weo]xgdlo] &
AEth DO-25491M= 919 5714 ZRA2~ ZZ)o]
H(Objective)9} &5 (Activities)E A8}
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and Verification), @4#7 X2 2(Configuration
Management), X2ZAlx HBZF  Z2ZAM2(Process
Assurance), A5 22 2 M 2~(Certification
Liaison)& T3t 21 9 S5 Z2A2E =9
of JpEatgelr AR FHA7IM ARl A
FHEAJEAE st ZRAzoY A P T2
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2.3 DO—254 MEE

DO-254% 3st=so] B3 @8 ARE D7bA| 494
o st=do] A B3I e wEl wESA|AC T
ZEAAE Ex W 5o dARTE GEpA o]
gk A7k Table 1el AlE st=glo] 7k gho] =
AtolE AEEEC ool gt ®E Gh=9o]
Aol Frelag] 1HCDHF =90 Ao Fheag
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Table 1 Output data according to DO-254

Level | Level | Level | Level
A B C D

Plan for Hardware
1 Aspects of Certification HCL | HCL | HC1 | HC1
2 |Hardware Design Plan HC2 | HC2 | HC2 | NA

3 ;Ilezll;dware Validation Heo | ae2 | Hea | Na

4 ;Ile;rr?ware Verification Hee | e | aee | aee

Hardware Configuration
5 Management Plan HC1 | HC1 | HC2 | HC2

Hardware Process
6 Assurance Plan HCZ | HC2 | NA NA

7 |Requirements Standards | HC2 | HC2 | NA NA

No.|Hardware Life Cycle Data

Hardware Design

8 |Standards HC2 | HC2 | NA | NA
Validation and

9 Verification Standards HC2 | HC2 | NA | NA
Hardware Archive ) .

10 Standards HC2 | HC2 | NA | NA

11 |Hardware Requirements | HC1 | HC1 | HC1 | HC1
12 |Conceptual Design Data | HC2 | HC2 | NA NA

13|Detailed Design Data NA"

14 |Top-Level Drawing HC1 | HC1 | HC1 | HC1

15|Assembly Drawings HC1 | HC1 | HC1 | HC1
Installation Control

16 Drawings HC1 | HC1 | HC1 | HC1

17|t ardware/Software HC1 | HC1 | HC1 | HC1

Interface Data

18 PDIggiware Traceability e | He2 | Hee | Hee

Hardware Review and
19 Analysis Procedures HC1 | HC1 | NA NA

Hardware Review and
20 Analysis Results HC2 | HC2 | HC2 | HC2

o1 |Hardware Test
21 Procedures HC1 | HC1 | HC2 | HC2

22 |Hardware Test Results | HC2 | HC2 | HC2 | HC2

Hardware Acceptance
23 Test Criteria HC2 | HC2 | HC2 | HC2
24 |Problem Reports HC2 | HC2 | HC2 | HC2

Hardware Configuration )
25 Management Records HC2 | HC2z | HCZ | HC2

Hardware Process

26 Assurance Records HCz | HC2 | HC2 | NA
Hardware

27 |Accomplishment HC1 | HC1 | HC1 | HC1
Summary

* If the applicant references this data item in
submitted data items, it should be available.

AMARE ST 23 A] Table 1] ®H{AJE sl=9o]
N o) xlolE MEEES AFETol AFslof dF
™, PHAC(Plan for Hardware Aspects of Certification),

HVP(Hardware Verification Plan), TLD(Top-Level

Drawing), HAS(Hardware Accomplishment Summary)-<

g AlE=el T3],

3. ECSS—Q-ST-60-02C &4

3.1 ECSS-Q-ST-60-02C 7H2
ECSS-Q-ST-60-02C(ASIC and FPGA development)&
ECSS7F 2efsigiom, ECSS+= 4 9 woks 98l %
& 7¥sal ESA(European Space Agency), NSA
(National Space Agency) % EIS(European Industry
Associations)¢} @& sh= @Ao|th. ECSS-Q-ST-60-02C
i ASIC % FPGASE 2 tAIY, opdzr 58l opder-
x4 23t 32 5o /S fgk A STFARRES

Aolah] 7] aTAG AARE TREEY] A4 % s

ECSS-Q-ST-60-02C+= Ha st=do9 7%, #
4,94 2 0§ Fo a7Ed $5L BEL St
Qrol FHE E QT JJuke] AgEFolT 53,
F maaEst gol Ausbge] Bifetn 4713k A
7zbe] mass ZzAEe Wg, A4 2L 71%H A
5 F%S A9 FAHoE Asteha drH4)

3.2 ECSS-Q-ST-60-02C 7H&r =2 M A
ECSS-Q-ST-60-02CelA &= A /NddAE 49
Al (Definition Phase), o719 A7 (Architectural
Design), A4l AZA(Detailed Design), #lo]o}
(Layout), Al#Al% F&(Prototype Implementation),
MAA A= = v E(Design Validation and Release)
2 BRI FEAA(Supplien) = Aol ©A Aol
ASIC % FPGA Aol AZ(ACP)S FHalioF st A
o ©AlA  ASIC % FPGA 874 A
(Requirements Specification), 2& 7154 2 99
BA B34 (Feasibility and Risk Analysis Report),
ASIC % FPGA 71t #A2(ADP)& FHalloF g} of
7183 A @AE FH(Chip) o€ X7l BRE 9%
7%, g o]~ B AS AEE FEsteE V2 EF
FEA B, AF R A Holof i, ol +
FafoF gtrt Al dA DAlelA E& FEY oY
A AT FxA AW os ®stEY, fojol Aok
Ky
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Table 2 Output data according to ECSS-Q-ST-60-02C

Z,
o

(N[OOI [W|DN |~

Documentation
ASIC and FPGA control plan
ASIC and FPGA requirements specification
Feasibility and risk analysis
ASIC and FPGA development plan
MoM of System Requirements Review
Architecture definition report
Verification plan
Architecture verification and optimization report
Preliminary data sheet
MoM of Preliminary Design Review
Design entry report
12 |Netlist generation report
13|Netlist verification report
14 |Updated data sheet
15|MoM of Detailed Design Review
16 |Layout generation report
17 |Layout verification report
18 |Design validation plan
19 |Updated data sheet
20 |Draft detail specification
21 |MoM of Critical Design Review
22 |Production test results and reports
23 |Burn-in or any other production test results
24 |specification, pattern
25|Validation report
26 |Radiation test report
27|Release report
28 |Final data sheet
29|Final detail specification
30 |Application note
31 |Experience summary report
32|MoM of Qualification Review/Acceptance Review
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3.3 ECSS-Q-ST-60-02C &t&E

ECSS ¥+<& $-F Z2a9 9 22AdEeZ £35)
71 98t Foatet FEAe] #AE Adsta, BE
AAE 4 a7 7, w4, AEA, 944 B oeg
SHeA eFAS SFseA Flstes AS 58
2 gt} o) uhe} nAL ARTIZE B AbEE &
A, AA 71E(Design Kit) 5 IR PAZEH @&
T om SyHow Fe 4 gtk

21°] Table 244 WAS= AEES A4 T3
dA e FoE T8l HEdHH Frb FE2 Dol u

2f geld 5 Slvk[4].
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ECSS-Q-ST-60-02CE W aate] ato] @S H21849l
oo AZFew Y dAEE EEooF gk AEE

55 Table 3¢ HA&3AT).

Table 3 Comparison of the Output data at
ECSS-Q-ST-60-02C and DO-254

ECSS-Q-ST-60-02C DO-254
Phase

Output Output

- Plan for
Hardware Aspects
of Certification

- Hardware Design
Plan

- Hardware
Validation Plan

- Hardware
Verification Plan

- Hardware
Configuration
Management Plan

Planning - A/F control plan

- Hardware Process
Assurance Plan

- Requirements
Standards

- Hardware Design
Standards

- Validation and
Verification
Standards

- Hardware

Archive
Standards




14 A QA A ST 9
A/F requirements - Hardware
specification Process
Feasibility and égig?ggce
risk analysis

- Hardware
pl?l/aljl development Accomplishment
Summary

Architecture
definition report
Verification plan TR ZF HwellA] BAsta e a7xdse 5
Architecture A& Wadte] Table 49] AAEA T DO-254+ A
verification and
optimization 28l obdA] Hrb TRAM A 3L B Al AAR
report

= W) = 3 o 1=z = ol A
Preiminary data ool uheh WEAACk & aadde] vhe by
sheet Zlake] AgEEeln it N5 AsA FAY
Design entry Hardware .
report Requirements T QrE By BA A} stego]d st Watsta
Netlist generation Conceptual o]z Aol Ao 335 —0-ST-02- A
report Design Data ARA S AFstl. ECSS-Q-ST-02-60C+=
Netlist Detailed Design T ZRAENA AMEHE ALV Ve, FE,
verification Data ) )

oA W HE o QFFA 2= Fost= A

Develop report Top—Level =270 =X ]o o-/] '—TL ] } ] = ]’ o~

ment Updated dta Drawings g mgw ot e F9& F QY lwel AU
shee

Assembl -
Lavout pesembly Folth. 91sh ol 2 mxel SAel W 2Tz
generation report | _ ppseallation Apol 7k EAGTE ARUYES ofeo} 2o}
Layout Control Drawings .
out | = _ - . .
;ree;lof;%atlon Hardware/Software AR 2, DO-254% SAE(Society of Automotive
Interface Data : : o] B} A]~El o}z A W7
Design validation Engineers) International®] &3 A|~® <ktxA H7}
plan TR D gy A2E sfE TRAx #BE Tfo)
Updated data
sheet =2holel ARP 4761, ARPAT54A FAE 7utoz A]
Draf‘gfdettail 28 oA Wb ZEAA Fdo] 2 Ey, olo] ut
specification
Production fest g AsFeme] XA Hiwl, DO-25404
results and AA RS Wl WEAIAk &% FH(Objective)
Burn-in or any Tl 5P F=Fo] gE2Y dARSEE we =
other production B
test results, NAGE & aTzAL WAL Ark AxE FAA
specification, .
pattern Bt Z2AAE Yol weia] AARSHH =
PR DDR: CDR 255 SEdle) el A Aol )
Hardware ot W FHHe AAAQ dFgdel Fulg &k
Traceability Data o 4 2 ol o.o olul s u a —
. S pmlx © .0 oln] 3 o =) e
Harduare Review & UA 5 g o olg whE AARI
Validation report ;“d A;‘E”YSIS Wo] W4 V5o oAEoY Aol ¥ 28
rocedure - _
Radiation test Hardware Review oly} el TRl dFE FA Fos vE
report and Analysis
o} L3 DO-254% St=dlole] hAAS 155

Validati Release report Results Hardware o = - — A . .

n& ato Final data sheet Test Procedures A e 7lwugd 2 (Functional Failure

Verificati Final detail Hardware Test Path Analysis)% Zﬂ/\]?l-\:]— 7]%1%@;%5—1% T

on specification Results ] ) !
Application note Hardware st Top-Down w41 Rels = sh=slo] Had
Experience Acceptance Test s CEl=go] o} el

summary report
MoM of QR/AR

Criteria Problem
Reports

Hardware
Configuration
Management
Records
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Table 4 Comparison of features of DO-254 and
ECSS-Q-ST-60-02C

features DO-254 ECSS-Q-ST-60-02C
- Sk 37 Sl
) o)
ad AN AE |- e g
Safety and A S I B -
= - ks)
Risk - A7 RS o _ ;Ség CRSI IS
e AEE 2 ol bl et
Assessment | % g QF B xﬁ’]ﬁo]iég Ei
I S - L B I A DR SR R
Process As A2 9 k! ﬂjp =X
g gH g | AT
H7t 8T
- AARSHE E |- PEeE o2
Independence | 7l SHA shH M 51 gn
[ S5 e
. I i A= (S - FxEAl
Configuration 7} gﬂﬁﬂ] l];q_i_e:al ECSES—HM—]ST—;IO
ToE F4 # 5 g3 duy
Management ;&’E{% B.:TL e B.;I_LO/\],soL 'Jaoq;\]
= Q1= AA
M AEE A
- AT - 7] 94T
Certification | 3}F=$¢] e N AEE
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