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Abstract:

Failure Mode Effects and Criticality Analysis (FMECA) methodology is a
preventive tool that contributes to ensuring the reliability and safety of
products and manufacturing processes. This methodology is applied during
the design and development stage, during which the seriousness of the
design components is assessed with the aim of eliminating them or
minimizing their impacts and embarrassment with regard to safety, and
appropriate corrective actions are taken and the design is modified so that it
is validated at a later stage. This paper provides a detailed explanation of the
methodology Failure Mode Effects and Criticality Analysis of the feeding
circuit of the optical system installed in the Cessna agricultural plane. This is
done by applying it to estimate the severity of the components and
calculating their Criticality using XFMEA software based on the American
standard MIL-STD-1629A.

Keywords: Reliability Engineering - Failure Mode Effects and Criticality
Analysis - Aviation - MIL-STD-1629- strobe power supply — XFMEA.
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o Failure Modes, Effects and Criticality Analysis
(FMECA) of Type AN/GRN-27 (V)

Instrument Landing System with Traveling-
Wave Localizer Antenna [1]
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on Electronic Circuit [5]
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§ g j Induced Failure [ B RSt Jhaat 11 1.0 0.094 0.4819 2.718E-07 | 2.891E-06
H J Intermetallic Growth [ st 11 1.0 0.062 ' 1.793E-07
= 'f:;u Voids gAY Jaad 11 1.0 0.062 1.793E-07
Workmanship zAab gy Jhat 11 1.0 0.031 8.963E-08
Other zoa3 Y Jand i 1.0 0.126 3.643E-07

[Ealdl Jas] 1 Julad b (cilajdally D) sl by (6) JSi

Glohaall 2o)sil RIAC malin e Ledle Jsanll o5 (sl idagy juaialls iy .
Ll dlia of mamg M) (7) ISl FMD-2013 gl ding 2NB0O27 ysiussiliill 5o Gagyaall yeaiall ()
o Leia S35 sl o poill 1agh Maat Ll Q1 shays 78 il sldac] 30l Aol dingas
(Oxide Defect) 1Sl cae Jaxtll Jas JUiall Jaras

Juzi (Shorted) < ¢(Bond Failure) aball (Jaxs sl Jharl) Ll *

4"} RIAC Automated Databook [Search])

& - & By [ Seach | |New Search| Modify Search| Close |
Search Criteria Search Criteria
Part Category

> / =3

PartYMIL Number - = I _,J
Match Part Description

National Stock Number : Iflansislor.Silicon.l ET: Field Effect Transistor,Junction
xact
Mateh Manufacturer T Exclude blan I Exclude "Va

I

Search Results
Device Type Description

[Transnstor Silicon FET: Field Effect Transistor Junction
Hassh Il

Norm Fail

Failure Mode/Mechanism Dist Dist hE
Oxide Defect N
sond Fallure 22.2% 18.8%
sShorted 14.8% 12.5%
Induced Failure 11.1% 9. 45
Intermetallic Growth 7.4% 6.2%
voids T.4% 6.2%
workmanshtp = ¢ essca- 3.1%
other r  eeee—- 12.6%

Electrical Overstress 3.1% VM

ta D il Source Quanti
Source Information | Functional Failure >50% Metallization Reduction

[FMD-2013] daai JS Jhaad Jarag Aduagl) ding  giailill Jhaatl) Jaladf (7) JSll

11



Gsiall &l zya sp 4dyshad Bad Cagiad (59 Belial]
Al

sl B Jlaxall daas Ll Jlas) .

385 . Bl 35ag a2e sag aaly 5l Jhaed s (I
Ul 8 a3l () Lo 5y dadadll Cros Sigaal) 2S5
B=1 il Uil Qs Jlaatll Lasi Gagan
sayibll o Jlazal) Jaas Jazae .
JSIFMD-2013  cbidasall aefgd (10 dnle Jgmal) o3
o Sl s (6) ISl riage 5o LS Jhae daai
aalsll yeaiell L) asead Jlaxill <V ane gsana of
e L S35 (100%) AWl A5ld) gslas o) cang
(Oxide Defect) 1Sl coe Maxill Jaai JUiall Qo
.0.312 Jara

gyl ill Jasil) Jasa .

Lambda galiy aladia) A e gotill bilas (e

a5 Predict

Dsiyilill daliall ) .
A (e Mol Lalail (o Joad SV daall ) Ceny

Glele G dagal (1)
C, (Oxide Defect)
=1x%x0.312x4819x1077 X6
=9.021%x 1077
Cp, (Bond Failure)
=1x0.188x4.819x 1077 X 6
=5.436x 1077
Cp(Other) =1 % 0.126 x 4.819 x 1077 x 6
=3.643 x 1077

seaiall a1 daball o) ilaos (2) ADMall (a5
C, = C,,(Oxide Defect) + C,,(Bond Failure)
+ -+ + C,(Other) = 2.891 x 107°

g o b el 3 (giaiilall) zasadll la 3844
(6) djd;j\ gf WS é)\ﬂ\ ‘).4.41.\:-

12

sl Jaxall Dbl <l 5t .
LLa¥) oia ok (1 Say Ag iKY Aadaill pladnaly
il e el M) JSAIL Lgie puall (Kar Al
e Lail lags (el s = sl — Joad)
Cessna s el ALSH Y (gginnally Asall (ggicadl)
e Y Subsystem (Strobe power supply)
Haxil) Blal aoes of 2a Lillie o8y . aLLail) (55
Clas Age z A Ao Hlal e Y o) i) e
ALY Jaws o8 daiilld oY) gl Ao Wl Lz a3l
sella) chla e 5lal dpagare ol Al dae
s gl Lalaal e BLE) 5ag pae ol (dstilly 1sY)
ians 100 540 G selal) Jaes) all i)l
[8](CS-23 o dadally
Dl All Bshadll sk Chyiead .
il s G aaat dg S dadadl) aladiuly
sl e Auhal) due sl palic (S8 Jlaxil] Jalad]
Ap = 0.4819 FPMH : L, il

allly A sslay) (Bla e BLE) 35 pae

Il adias 7y Jhae ojliiel (Sarg
) Lagal) ot e o oS 43y (3) Jsaal) s
o Al aae
OSary Bela) Sl aal e ld] 3pagare -
N adias dela dlae o)lic)
L B SV JUNDVING UL ORIV ) INSPREN [UFIVER
Aagall
dage dhae o)ltiel (Sasg seluza)) Cliahls s =
IV by

e i Y VL el b4y (3) deaall s
O L) 2z 3Ll &ilua olya) (Sary dagall 2m
JAagall
Clas alge 2ahy Sl aoes (A Hgiagilall dawilly
s e Bls gl Ao L) ang ¥ Ml 45, - 53l



Aual) Al dig <Y) pualial FMECA  Jalal cilasiag cdldta (6) Jgaad)

System: Ant'_i?glr:?g;slt';g]ht and Position Subsystem: Strobe Power Supply Unit: M1 t=6 hours
el )85 Jual | dse | | amans, | )
= _ | = Ciia ‘ . sl Aalall )
71 2 %? Jlastl) sl N e B Osiles (Cn) eaiall
: ad A [T ok | dka | Y| Bxax)y,
- 8)shaall ) (@) delu Xt (C)
(A, x10°)
Byl
Oxide Defect | 2 ¥ | o | 1 | 10 | 0312 9.021E-07
>
By
Bond Failure | 2% *¥ | | 1.0 | 0.188 5.436E-07
>
Byl
shorted | PV | o | 10 | 0125 3.614E-07
'“;I" Induced u\@; Y
— N 8Hlal A
S 3 ) TEEET s | 1.0 | 0.094 2.718E-07
2 = j Failure oA 0.4819 2.891E-06
3 J | Intermetallic | sl ans Y '
= = s 1. .062 1.793E-07
= 7 Growth . Qs 0 | 0.06 93E-0
Byl
Voids il I BT 1.0 | 0.062 1.793E-07
o>
. Byl N
Workmanship e ‘%ﬁ Jlass 1 1.0 | 0.031 8.963E-08
o>
10|
Other Selee¥ sl o | 10 | 0126 3.643E-07
=
10|
4 Short Selee¥ sl o | 10 | 057 6.84E-10
g ey = 1.2E-09
g1 3| Open Siby \;h IV | 1.0 | 032 | 0.0002 | 3.84E-10 o
< x| o
o 1 ,
. Change in Y
; Value HEY | v Lo fon 1.32E-10
5yL) 8E-
Short S inrchdl IR T 1.0 | 057 1026E-09 | -BE0
A
¥ 10|
% Open S inrchdl IR T 1.0 | 0.32 5.76E-10
S g &=
‘S < 2
215 3 Jae g 0.0003
© 3 Change in e ase
G dhe | I 1.0 | 011 1.98E-10
J Value < el
ol sl
10|
4 Open S inrchdl IR T 1.0 | 059 7.08E-10
. [
:_:i Jawe pla
S F | pammeter | amama | b0 ] g 4.32E-10
22| 7 Change <djiabl ' ' 00002 | 12809
o ; C)a.“ E)L&l
3 5L N
5 Short AR e | 0 | 10 | 005 6E-11
v &=

12




HLal 2mp Y

=s Open , s [ 1.0 | 059 3.54E-10
- A
Z2] 8 33 Parameter | s |y 1| 10 | 036 | 00001 | 216E-10 | OF0
& ’i Change el
1 oAl Bl
X 1310
$ Short pel2e¥ sl o | 10 | 00 3E-11
B
1310
:31 Open peleeY sl | 10 | 059 2.459E-11
B >
:1 dae s
o A Parameter N )
8| ® |7 M . E-6
x 4 [
$ Byl
5 Short Slee¥ yel | 10 | 00 2.084E-12
k 33
)Ll
Open Sl Y sl on | 10 | 059 1.062E-09
B
4
'é
j%, Jaw o)l
5 3 Péfggefr IR s | om0 | 10 | 036 6.48E-10 | oo oo
2127 g —oeR 0.0003 '
8 : R
3 .
Byl
v Short Sl yel o | 10 | 00 9E-11
o>
Byl
3 Open Sl yel 0 | 10 | 059 2.148E-11
) >
gr Jawe o)l
S| 4| 4 Parameter Y 2 ) 6.0675E- )
2| g ,3. Change oy | SE | M| 10 | 03 i L3UEL | 5euie g
& % o
3 Byl
3 Short Sl yel 0 | 10 | 00 1.82E-12
(V) [
Total Criticality 2.898E-06




System: Anti-Collision Light and Position Light | Subsystem: Strobe Power . t= 6
Unit: M2
System Supply hours
¥ I I el 2,26 R Bl (SN BT B ‘“"“(JC‘;S; ialal o)
. . . K . N . - . m .
DR 1 Bt BRI P L R B e A R BT
B A X t "
B Gn el oo )
Short | slag 1Y sl | Jass ] 1.0 0.49 9'76757
$ Cé\ﬂ\
@ 1.993E-
S| o 4 o L] aam Y ] 7.176E-
o :
2 0 E Open L) sl Sl Jlaxi I 1.0 0.36 0.3322 07 06
=) Y s s pla
Parameter | & Ny Gie sag | Jiss I 10| 015 2.99E-07
Change -
z> 3l
1> C Jiall laid
Short | sylag i) sLaall | Jaas ] 1.0 0.49 9'76757_
,”5 CJU:]\
@ 1.993E-
o | o | 4 o pld aan Y i 7.176E-
.g la) ,E Open sl <l Jhaat i 1.0 0.36 0.3322 07 06
=) ¥ sase s pla
Parameter | dre sag | et I 10| 015 2.99E-07
Change o
[
51 G iyl ol }
Short | 5las gy cadll | Qe ] 1.0 0.49 9'76757
,:k CJLBJI
<5} o [ 5Hld) aag Y _ 1.993E-
3] —3 Open | cadll sy o<axll | (e I 1.0 | 0.36 0.3322 | [176E 06
&) o - 07
A glly
’ Parameter | 2=t
tas Vs e ang | s Il 1.0 0.15 2.99E-07
Change -
A 5l
Total Criticality | 5.98E-06




System: Anti-Collision Light and Position Light System | Subsystem:  Strobe  Power Unit: M3 | t= 6 hours
Supply
T D Jlaall iy I B ] alall g | ]
1 ) + Jlaal] Lalail ;_um : ' J_Lﬂdm (Cr) Qbﬂ»ﬂd‘ T
A | | T g | g pr‘ﬁs“; Bxaxh ©)
(B) () Xt '
= — . .
S131 9 | Riedotr SV ol m| 10| 045 1.325E-06
s —%} [
= - 5
= 4 short | ==Y 1wl | 10| 040 1.178E-06 | 2.944E-
Uy [l
oy 0.4907 06
;1 Open | 77| Qs I 1.0 | 0.10 2.944E-07
Py [
Failedon | ==Y .| | 10/ 005 1.472E-07
oA
s|&|3 Open Leby | Lsby IV|] 1.0] 059 1.416E-09
i Parameter | - ¥ “'A.A
4 Change | 4 o 341 | s m|{ 10| 036 00004 | 8B4E-10 | 24E-09
3 BYstilt
i‘ short | ==Y 1wl | 10/ 005 1.2E-10
A
sl e8] 23 Open by | aby IV 1.0 | 059 3.37E-10
% 2 ) Parameter | 9 &—
& %?@ Change | =Y > | do m| 10| 036 2.056E-10 | 5711E-
- S 9.5190E-5 10
4 5
> short | P=—==Y 1wl | 10]| 005 2 856E-11
4 i
Total Criticality | 2.947E-06




System: Anti-Collision Light and Position Light System| Subsystem: Strobe Power Supply] Unit: M4] t=6 hours

= | _ =, Il il e Jlaat|das Jasa| ddaxil) Jraa Aahall iyl ahall o3
= . K Lual . . . .
1 EN Jaxil) Jalasl sl s 5o Jhall| el el Oile (Cn) uaiall
; dd) e B @) (g X109 Bxaxixt )
= 2, Failed Off oA ol e Y Ul 11 1.0 0.45 1.325E-06
2|~ lg 7 4 Short 5yl aap Y Jh Il 1.0 0.40 0.4907|L-178E-06| 2.944E-06
=12 % 4 Open n L) g Y sy Il .00 0.10 : 2.944E-07
= Failed On zA Bl g Y sy 11 1.0 0.05 1.472E-07
| sl sy e 23 2ga
= EERIEN ;;'3 M)ﬁm‘ Lr;‘-‘:‘5 .
s 2 Short| .~ ¢ L . Jass 11 1.0 0.57 6.84E-10
2 : Bpaicee 5oLyl maciy Jas 1.9E-09
28] 4 £ s e g 0.0002 '
S t Open ik y ity \Y 1.0 0.32 3.84E-10
4 |Change in .
2 vValue by il y v 1.0 0.11 1.32E-10
5 % '°‘gx§ Open by by I\ 1.0 0.59 3.894E-09
B |~ 4 3 Parameter|iss ¥ sras Jlaegzila i . 6.6E-09
7| x g’i 3 Change £ Bl Jlass 11 1.0 0.36 0.0011| 2.376E-09
@ 443 Short T n| 10| 005 3.3E-10
% 3 Open ik y Saby v 1.0/ 0.59 3.37E-10
§ ] E‘ 1an ¥ s Jlas pla )
AEARE! Pagzneter ol lsial  Jed | 10| 036 95190E-5| 2.056E-10] >/11E-10
& ) ange T
% Short zA Bl g Y oy 11 1.0 0.05 2.856E-11
Total Criticality 2.953E-06
System: Anti-Collision Light and Position Light System | Subsystem: Strobe Power Supply] Unit: M5] t=6 hours
= _ =5, Jhall ciyily Cial o Jlainl| b Jaaa| ddasill Jaas Aalall dylA_alall o3y
:i 2 é el Ll o] 5yshaall 522 Jlaall el iela U,AGM (Cw) yeaaiall
: ¢ ) (@ (px10%] Bxaxh Xt )
5 2, Failed Off oA HE e Y| 1 1.0 0.45 2.282E-07
g o f B Short A DU wp ¥ by 1l 1.0 0.40 0.0845 2.028E-07 5.07E-07
2 Y % _Open 2 Bl e Y| Jhe 1l 1.0 0.10 ’ 5.07E-08
= Failed On N T 1 1.0 0.05 2.535E-08
° 3 Short Aol me Y| Jhwy 1l 1.0 0.49 1.167E-07
§ E 3 l Paragsteer; — J\Af:uz by 1\ 1.0 0.36 0.0397 8.575E-08| 2.382E-07
\ 291 > ) . N
7 Change i s o 1 1.0 0.15 3.573E-08
5 Short oA HlE me Y| Jba 1l 1.0 0.57 3.181E-07
5 o~ q E Open A ey Jba 1 1.0 0.32 1.786E-07 5.58E-07
50 [dAchange infsesVamdmcisl I o] oml | easseos
O Value 5 L) o3 : : : )
N \% Short zA B e Y| Jhe 1l 1.0 0.57 3.181E-07
o  c s . _
§ 2 l Open P 1 1.0 0.32 0.0030 1.786E-07 5 58E-07
o "2 |Change iNfaas ¥ 2aae Jow ls A ) i
S % Value o Bl o 1 1.0 0.11 6.138E-08
ERE Open a5 g Y| e 1l 1.0 0.59 2.124E-09
S < A Parameter|ass ¥ sase e s ] )
§ 2 j % Change i s Jass 1 1.0 0.36 0.0006 1.296E-09 3.6E-09
x 18 Short oA 0l aan Y| ke I 1.0 0.05 1.8E-10
% E Open saby| aby [\ 1.0 0.59 1.224E-12
S 43 Parameter|aas ¥ s:ae Jlae ols ] i
ko g j 3 Change o [ 1.0 0.36| 5 4576E.7| 7-468E-13| 2.075E-12
Y 4
& 43 Short| gz sl aany| ko I 10| 005 1.037E-13
Total Criticality
1.865E-06




Jdial gt o d) Jdatll 8 Jha Cage )
5 B i) (e dugyaall cdUasil) LlalY Gigaal)
Sl A i) ) (G shad) Jiul) aigaa Jaind)
Lai - (8) Jil) 3 ase 5 LeS ((Asiadl) o)
o Dad) e Aabal) g Jiah ) Jilail) b
5o LS dbgiadl o) b 58V ) dgiadll Jid

(9) J<a & miage

da)al dyghas — 3-5
Lainsg LSad Julat Cilajia aal dalall ddghas sim
Jsba G aseloaill doaas )y Slas) 8 Lgile
Uil Llail 8y dadg A alm e aalill )5 iadl)
Cligiuse ddghaaall 23a saecl Jidy dusg il yealiall
IV 5ysha J8Y) cre jualiall Jaes Llaly 5)5dadl) 50
GO 1 —gsha AV Y (D) oadl) Joge —
Ll oo silly (oSl oLl S 6 (cpaal )

INCREASING
CRITICALITY

ol B3l

[HIGH])
'; Level A -
H Frequent
i
i
i Level B -
i Reasonably
- Probable
- 3
B n
; o Level C -
E i DOccasional
13
3 = Level D -
:g Remote
2
3 Level E -
= Extremely
2 Unlikely
A
- o - Category I -
[LOW]) Category 1¥ - Minor Category Il - Marginal Category Il - Critical Catastrophic
85k | LS St
(8,800l LSgiuan b5l ------ =)
[9] dassill da)al) ddgian (8) sl
INCREASING
CRITICALITY
[HIGH) Azl 8205
1.00E-06
~ | 8.89E-07
A
i |7-TeE-OF
i
1
i |66TE-07
a1
3‘ _1"\ 5.56E-07
1 A
3
5 i 4 44E-07
= A |z33E-07
29
3} |zz2e-07
- | L1E-07
104E-13
N - o Cateqgory | -
LOW - - -
[ 1 Category I¥ - Minor Category Il - Marginal Category Il - Critical Catastrophic

& adacil | LSgiuin

(8 sdoe)l Sgiuwn b33

[9] &sasl) Aalal) Absiuaa (9) JSil

21



1ABlial)y piliil) -

G Sl dalall dalas jloal o5 gl ,S3 LS
sda JLaa) dasy Jalatll gl Lo Pl bl s iy
Llal Gigan iV ane lgalyiliy Jaanll Jalail) eyl
XFMEA Loaay (Al (lisSall Manill < ana ¢ sl
(10) JSal dahal)

FMECA gl (las

(Laball a3 5yslal 5a2) Luall) Aa)all dghenn (e
LSed Jodat il JAa Al (10) JalL dsasally
iyl die lal

saliall Les £39% o S ) daball dshan audds
ad) Aaball dapy rwa hlie ED ) Ayl
dbia oo (AgY) Adhiall ¢ (85bal (g5 cAalall
okl sale] g Alsiie ya Aaba JiS sl Ol
) Wb panadl Led o Al jualial) arenas
sl ddlaia gd A lill A akuiall Lol ¢A sl Ailaial
Ugia daba @3 Laad Aadlgl) yualiall ()9S Jiaal)
alaly Glasall 2aa lgdle Lilia) i)y maaiy (S
Al g 48N dalaial 1ydls (oSl o) dralia Jols
Aaba @3 Lead dadlgl) saliall (4555 W) oyl

Al gaa

(HIGH)
~n - U1: Failed Off
i (0.000001)
i - Ul: Short
i | 1.00E- (0.000001)
>'_ 06 - U2: Failed Off
= (0.000001)
| - U2: Short
S (0.000001)
2 £ | 8.89E-
< B 07
i O - DI1: Open
) 6 7.78E- (0.00000072)
j _ 07 - D2: Open
7 U (0.00000072)
< [ | 6.67E- - Q: Bond Failure
Q@ - 07 (0.000000564)
g\ S | 5.56E-
3 9 07
~ < - Q: Shorted
5 & | 4.44E- (0.000000375)
~ O 07 - Q: Other
=3 (0.000000378)
= - Q: Induced Failure
S (0.000000282)
o - D1: Parameter
L Change  (0.0000003)
S - D2: Parameter
) - Ul: Open | Change (0.0000003)
< | 3.33E- (0.0000003) | - D3: Parameter
- 07 - U2:  Open | Change  (0.0000003)
> (0.0000003) | - U3: Failed Off
8 (0.00000022815)
= - C2: Short
= (0.00000031806)
O - Cs3: Short
(0.00000031806)




. Intermetallic
Grovvth (0.000000186)
: Voids
(0 000000186)
- Ul: Failed On | - Us3: Short
2.22E- (0.00000015) (0.0000002028)
07 - U2: Failed On | - D4: Short
(0.00000015) (0.000000116718)
- C2: Open
(0.00000017856)
- C3: Open
(0.00000017856)
- C1:0pen .
(0.000000000 | R5-Pag‘gﬁgg - Q:Workmanship
576) (0.000000093)
- Cl:Change (O'OOOOOOOOOEES - C1:Short
in Value | _ R5:Short (0.000000001026)
(0.000000000 © 00000000012 | - C4:Short
198) | (0.000000001026)
- Rb5:0Open . = C4:0pen
(0.000000001 | ~ RO:Parameter (0.000000000576)
416) © OOOOOOOOOgO - C4:Change in Value
- R6:0Open : 5632) (0.000000000198)
(0.000000000 | _ R6:Short | - R1:0pen
337008) © 000000(')0002 (0.000000000708)
- Cb:Open : 856) | " R1:Parameter Change
(0.000000000 | _ C5:Short (0.000000000432)
1.11E- 384) © 00000060068 - R1:Short
07 | - C5:Change : 2) (0.00000000006)
in Value . = R2:0pen
(0.000000000 | - RE:Parameter (0.000000000354)
132) © 000000002397 - R2:Parameter Change
- R8:Open ‘ 6) (0.000000000216)
(0.000000003)’ _ RS:Short |~ ( R3:Shor)t
894 : 0.00000000003
- R8:Open (0.00000000033 R3:0pen
(0.000000000 . (0 000000000024603)
337008) | - R8.Pagr]r;(re]te£ - R3:Parameter Change
- D4:0pen © 000000000%0 (0 000000000015012)
(0.000000085 : 5632) R3:Short
752) | R8:Short (0 000000000002085)
- R10:0pen | - 43000000002 R4:0pen
(0.000000000 : 856) (0.000000001062)
0012248)
1.04E- - R10: Short
13 (0.0000000000001038)
Category
Category IV - | Category Il - L | -
(LOW) Minor Marginal Category Il - Critical Catastrop
hic
SEVERITY  CLASSIFICATION (INCREASING LEVEL OF

SEVERITY ------ >)
Byshall (il (534l (ggiuse Baliy——————————— >)
[XFMEA 4aay ] dalal) ddgiuas (10) Jead)

b maliall Ganad st Lalail Ao gane 2ag 43l aa
(7) dsaall dniasally hadll (sgiall

23



Gaukaiy Jilal) Caawa s (Electrostatic Discharge)
Dbl pag HLE g ra9 dasa Jlgdl Al (535 e 2
Ok 3 ) g5 4 bl cpaally LAl e g5
Asall JalSll lagi¥) (s 3aL3l lall jaien 13S85 S
Gk Gy el 8,300 L) 13 3las Gua A05l))
Jbaet Lllg 21 il sy 315 5m0 Lgil (%l
il

2500 x5 el Sl Blall 8 Dladl jlags) 2
abads e iy

o DBy 9re 2m gl HSia see & Jaxdll Sl )
e o 5 Giany Nl et A S Lo
deciall (e cule Jol DA (Jld) Jaras ) Slead)
Gany bl o gshy i) 13 ol e ool
o ey ) ) e S Je bl g aa

.("d <l 4 x 5o

5355 A Q) Gty Glial) Gass o

aoagiy Layselal a DU il iy agonll 02p sga

Badaall 8ydl) 2y Hgiul Al Ao CaiSl 89 iy (pidl)

cadladi) 8y9 pag

Cagay EDS ALl il rlagaall 3 suadll Lls o
D1 ge bl e 2y D5 3529) (i) dobalia)
Ju D7 2503 5 D2 e dededl) (Ao Jo2y DB 2520
i () Mol s 3 48 (D3 e dodesil e
dedaall e Jouage (15505 9 halial juaic dilia)
cela) yeainll aa

Lol a5 A8lialy b tclagoall 8 Jaadl) Alls o
Lia o84y D3asad) e (@5 e (L) D8
O3-S blinl i Al i) gy (J—ad) Jlaarl
col) eatel) pe gl e Jsaase
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Ll B dajal) Jaasl) Jalai (7) Jgaad)

Jlasil) L eaiall

Oxide defect (saus) ,ib) Q1 syl
Short () D1 a5
Short( <) D2 150
Short( i) D3 150
Open(d—i) D3 a4

Gl oSl L) oSl Ak sadis Ladale o
Lalllaly )il Ciluail 8 calidal) oy JilaS (SIO2
ol luas Ll & abilall 4audall sda gl ol
dand) s S8l Glail delia 8 345l
O Jdall Jully claniall 28 el (Ao il
e g depe (525 Lee ADlal) el ASLew
Pl weSY) e ity (B Clgh Dligie

EOS  lyeSl seaV) dais Jledl) Jilad) Leii-1

ESD Silig Sl syl sf (Electrical Overstress)

@alall Jaall L] 2 jpaxs e gplati (pitall Ll

) ol S e ) Casndl mas Sleal!

il e daalll 2usY) Ak 31 dha g 39

ol Al Al sday r AlSil e sl ) Al

toe Aadl (5S8 8 ADlal) gl

BaSY) i (ysSalud) gl —

i o e psl e sl b Ausll) Cigual) —

228 Gans Slg Ashll Cigual) e aainy JBlgll iliad

e st re e sl

syl )yl —

Ul gyl Baga il Lage 4l aas o Laa

e (Sreme i€ my i ) JANTXV 535>

Yy Lellis (Sang aaas O (e agunl) 028 Q8 (sl

Glladl 25eadl G Hgiailill ddles DA e lgnia (Sa

Aoy SR shals reats Liady 2L olyeslly



24v
D& A=

N\
r] R2 T4 007 gz U3
o an Pk = b3 [ ; 2N4441
e Nt mcmu?. AJ_—I c5
DB D2 ST‘ 0.47u ;Z U2 3Rg|10
2MBE2
1847 1N400T RS
D5 D1 Z U1 .
2MBE2
H]? 1M4007 ‘J__‘
= C4 R pr c2 zzjza G3

C
22u = 140u T 1400

R3 R4 =3 C1
2R 27k 0.47u

” Eg 25 D4

14007

ouT1 R7
” EB 1k ] ouTz2

L

palial) daha Ggiaa QAL Lubal) Aie Al ALygS!l Jaladal) (11) Ji)
Slua il claliiiuy) -
ol dpsgenll 3 Bigial ilulSeY) pa i dialiag 4aliliy Qaxil) Jaas Julas 355 A1 Chags A8yl 02 8
Lladal 335 lall sl z3gas qieaiy JHEY) 39 Agisl Cilinay pladials Ly ¢ pshailly asanaill daye 6 G5
A yuall SHLEAYT DA (e Glee duhall daia o0 B 2l (11) IS
S <Al e e deagill @l labisa) ol padh ¢Sag
Lensha (re dililly paanaill dlsje 8 duhl) Al 3ladl) dajall Jasill Lalal iy wans e FMECA Jidas aclus -
Llady 48y dhas #158)5 (D1,D2,D3 lagl) yesd Jaad Jas A Julis Jia 35 5N aaacadl) a3 eha] DA
Alagll amy sisilall Oxide defect (last ot Jie Lgiysha ulis (pe ¢St ol 3l JlaeY)
o Lellagials al5Y) sanll olgul any (Aisiaanll i) yball SUsSAl ants DA cre (Blad) aadd) anll 5245 —
Aliis Dilea Lalad pumgg zinall Jlagin) I dslal)
Ay S latia) apeca vie &350 ey Gl Tl die xmpe 7 35aS Auhll 038 (pe Bal) (e

{(501100020595) Jssl 43y (35 (303 Anala 0 Jpan il 138 1Jagal

24



Analysis on Electronic Circuit" (2020) 7th
International Conference on Electrical and
Electronics Engineering.

[6] Wenjin Zhang, Kun Wang, Jie Meng (2015) "
Research on Application of Functional
FMECA in Reverse Engineering
Optimization " Beihang University , Beijing,
China

[7] Duane Pettit and Andrew Turnbull (2001)
“General Aviation Aircraft Reliability Study”
NASA/CR-2001-210647

[8] European Aviation Safety Agency (2015)
"Certification Specifications and Acceptable
Means of Compliance for Normal, Utility,
Aerobatic, and Commuter  Category
Aeroplanes" CS-23

[9] Military Standard Procedures For Performing

A Failure Mode Effects And Criticality
Analysis (1980) "MIL-STD-1629A"
Department Of Defense USA

[10] Department Of Defense Standard Practice
System Safety (2012) "MIL-STD-882E"
Department Of Defense USA

26

References:

[1]  Federal Aviation Administration(1983)"
Failure Modes, Effects and Criticality Analysis
(FMECA) of Type AN/GRN-27 (V)
Instrument Landing System With Traveling-
Wave Localizer Antenna.

[2] Ebru Nihal Cetin (2015) " FMECA

Applications and Lessons Learnt " Turkish
Aerospace Industries Inc IEEE 2015

[3] BAMBANG SUHARJO, OKOL SRI
SUHARYO, ADI BANDONO "Failure mode
effect and criticality analysis (FMECA) for
determination time interval replacement of
critical components in warships radar" Journal
of Theoretical and Applied Information
Technology 2019. Vol.97. No 10

[4] M. Catelani, L. Ciani, L. Cristaldi, M. Faifer,
M. Lazzaroni, M. Khalil "Toward a new
definition of FMECA approach™ 2015 IEEE
International Instrumentation and
Measurement Technology Conference
(I2MTC) Proceedings.

[5] Murat Ali Fidan , Ugur Giirgiil , Zahide Elif
Akin "FMEA — FMECA the Application of


https://ieeexplore.ieee.org/xpl/conhome/7137253/proceeding
https://ieeexplore.ieee.org/xpl/conhome/7137253/proceeding
https://ieeexplore.ieee.org/xpl/conhome/7137253/proceeding
https://ieeexplore.ieee.org/xpl/conhome/7137253/proceeding

