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LS

RREF Z ST E N RS0 e EED & A R M2 42 B2 FE(Southern: California
Safety Institute, SCSI)F FFF% 2 BT 24t 8 & i3 F2 (Electronics System Investigation, ESI) »
PR BRI ST - NS 3 Rk 11 756 8f - — - BFRENE - 1
BT R4 ~ 2. BT ERIE R PREARRES - 3. JEREEE T 240 - 4. BRIACEREARTI (R
BEHIZAE ~ 5. MR 24 ~ 6. R A 2ee 0 — -~ HEFEER - 1. &1
ZARBR T ~ 2. BT AR 3. WERNERERSEE = - HEEGIT
- Bombardier Challenger 604 HSTCU ZEAMNEM o & HERiEag R SRV HE
BN - 24/l DI AR SR S T A S A R R AR I H B - B
RPN E T R AAE



— - Hify

FE = FEBALA BT S R 22 d B2 B A 1t 2 ple By — (AR ~ B B (cross-linking)
ARG T 240 Rl (R iz 45 - Mem S e = iR - SR m ey
BT RS LUERGE A o] Y H Y » L1 > ST R SUIRREAYHRE: B B R A S SRR
RH AR E A TP AR E - AR B R B E N BFORITESR T AR E T 245
HEAYERLT R ~ JARSRE - WA FHB R A R OISR T - (53| B B T R4
HEAVHIEHIGE - -

uK

ug

R EF A AT RSN 5 BOE A2 T B T 2 2 22 fe (Southern California
Safety Institute, SCSI) & F-Fz% 2 BT 24 & 51 F2 (Electronic System Investigation, ESI) »
PR PRI T SR (T - NRE 3 AT R 10 T8 - 0k -

— BT RENE - BT LG00 ~ SRR HRBEES - PR T 240 » &k
SCHRELTAR R B M 20800 ~ TR 20 ~ A e
L

114

T EERER - ETAGHEGITE - ET AT - R EIR R
= ;

[1]

 FAEZEHEFH - Bombardier Challenger 604 HSTCU ZE YN o

=B

ESI FIISRERFE AT = B0 NS A2 T B N2 2 225 (SCSDa% it Redondo Beach
PR BE ~ TRERRIE T U - T SRIE NS B AR N TR IR B -
Sl SR BART RIS BT NI E SR OO RN > GMT-8) » 2 2024 4£ 12 H 02 H
Z 12 506 H - &FH L4 8 BFZE T 4 BERTAEI TR - BUR - SRS ER T RKE
I E MR R BIRAG BHE F iR B MENIRERE IR iR A T2 S IEsAY 1A

DUN s ar e e s R 2o PR E— A



21 TXEREERE

AR R NI 2 = B2 B & % Mike Blackman #E{TEE% © Blackman 5
A= E T HERAGHIEIEER - B 20 LU ENERERE - HBBIIRA
P T A e P B e JRE 2 Attt (Bombardier) 2 RIHYE AR » AMEZZ A FIE N e
A HE BB SS 2% Global 7500 FriE . ' fiitéEFEE T 44 ) (Aircraft Health
Management System, AHMS)YEa 1 » 2% 25 IHEA T R T 445 2248 ) (Smart Line
Connected System)HJEIE & MIFAZE % - H AT Blackman 55 A4z SHE —(E Y548 (Internet
of Things)IZEREE FHAE FPAYBHEE IR - WA —JHREE RIS EER iEaeifE JT AR Bl PR
HMEHFCAEEAT -

FEAEGEIE > Blackman S B 2014 FENIZISr N2 2807 IR T 245
SB[ RERE A B T R - S B B AR B T B R AR AR Y R 48 B R s
RIEITEE -

2.1 BT LA ERRGEE Mike Blackman
2.2 FRELHE
SSRHAR 2 SRARAC & e FEE 2.1 A7yl -

2.1 2024 SCSI & T 24 FHEY | gl e %=

HER W5 SRR
Day 1
2024/12/02

0800-0900 BAal=C ~ B SRARE e/

0900-1000 SRS AT~ B ENEE




HE  BfR4 |
1000-1100 BT 4R (1)
1100-1200 BT 240 (2)
1300-1400 BT 24 3)
1400-1500 BiEETITH:
1500-1600 = L AN

Day 2

2024/12/03 .
0800-0900 S BRI R HE Ak
0900-1000 HRHGE
1000-1100 SERIE NS LR
1100-1200 ARl 4 5 2800
1300-1400 B A AR T B BT
1400-1500 BT IRITER LS (EFIS)
1500-1600 RKREIE L4

Day 3

2024/12/04
0800-0900 E {EfTSEHE &R
0900-1000 RN
1000-1100 RS L2 ERENr 248 (FMS/GPS)
1100-1200 RATERIECS: £4%8 (FDR/CVR/ELT)
1300-1400 RO (ke S S
1400-1500 BT A P 2s A B ZE AT
1500-1600 BEFRITHE (EFB)

Day 4

2024/12/05
0800-0900 BT IRITIEH 240




HE  BfR4 |
0900-1000 ZEH T
1000-1100 H BRI TSI 247
1100-1200 BT
1300-1400 S REENL S FINEIEH Z4% (FADEC)
1400-1500 S QLR AN
1500-1600 (B EE %ty e T R 3 A B 2 {3 A T
Day 5
2024/03/29
0800-0900 BRI A M B EE L T (EMC/EMI)
AR 24 (Cybersecurity Impact)
0900-1000 THEZRIT -
Bombardier Challenger 604 HSTCU Z4pE 4
1000-1100
1100-1200 ey
shSEEENERY
1300-1400 Mg R E MG IEHE
HR Bt
1400-1500
1500-1600

= JISREREER N TR LS

BT 2 S A 2 (BB ~ 2 (BRI B R P s
M > R EEF 25445 (Federal Aviation Administration, FAA) 2 & ~ DIk
BEM L HEZEE 1 B J5 3 REESHI% - SHBEEEREE AT

PRAE SRR 5 DURGRERERE SR A oA 40E 3-1 ~ 3-2 ~ 3-3 ~ 3-4 fipR e

 SCSI #%



3-1 B ERSIIRE &

3-2 SCSI #z5R# = 3.3 =

3-4 BT R A E

T AT Y ST EERAORL - a5 - PRI EGIE R SR PDF 1%
2 BT REFEIRM - SCSINFE TEREN | H USB ESERT A G SII2E
B RT3 B ORI IR © FEEERE R B AR b 25 RS R B R B B (S SR A
T

—



31 ETFAHREH
3.1.1 FZ=BTERME (Avionics)

12 T 9122 (Aviation) 1 8 F-(Electronies) I B 5 1U4H 25 - 7| SR Fi 224
BEAN) B2 BT MR - I TR G TRz TSR (%
TR A - HH R RGRETAT S 4 - 55 % B RIS MR
SRR SRR © B R B TR H DU AU A PSS - ARz T
FOREFREED » | BB R PRSI » 128 0 T1E MR e B G R R e
JERGELAIRT - 550E 1964 EBAZORHIL LA B R BT TERI 245 - 80°4F
PRI » TR TATERIE - AT RSB L B SRR T 3% 2% -
(0P SR ST 25 S AV » 12 T ST R th M - P T
2 BfZE BT 3 ((Generation 3) - REHAH ZIVELLEM (1 #25  BRERA
FOEHRHS QI 3.1-1 T - BEHARP T LUIBRE SR THURES « (LA AT
b Al e B 15 22 24455 (Terrain Avoidance and Warning System, TAWS) - #I/& S ERAV(LF=
MERTZE25A © Airbus /Y A300-600 F1 A310; Boeing HY 717 ~ 737 (Classic/NG/MAX) ~ 757 ~
767 ~ 747(-400/-8) ; Bombardier #Y CRJ ~ CL 600 ~ CL 300 ~ Global XRS ; Gulfstream HY
450 ~ 550 ; Embraer Y ERJ %5 -

[ 3.1-1 B 3ﬁﬁn B

T 90 &UF 1988 FFELUR - ffiz= B Tt (B EI5E 4 fX(Generation 4) » 35—
FRHYEGET FRABAE TR L PR T H &R (shared common wiring) i /5 U2 (H &t 2 [HHY
BRGSO o[RS [ T BRI (Fly-by-Wire) il > [&] 3.1-2 (UL AR (Glass
Cockpit 7R Tt — 2R S RE IR AR ERIE P ARAY AL « 9770 21 4D > 4E T# 2 ; (Net 0)



HEENHETT T > ZEIEINIZE A EARGERE 2050 FFEIFZAYHAR » Mt 7 #
flos HERYHIZY - EREEEIATZE syt SB0E - KRR S A S -

3.1-2 Efeh 4 iz e v ife

B5 B G LHT22 8 75% i (Integrated Modular Avionics)f@ it | —FEZEH » 75
BB RS AERE BC B AR B R ST 4 /)N ~ B RS Bl A ARy S > AHBEERE BN
TRk ] i ] e BB R ERY 5 =0 H— 4 B A EREC DIRE AT 22 B8 T ase (i ok TR (it - #E
HIE FIRE S A 2B A = A RN 22 [ » & B 28 ot i — B v] B A BT
(Line Replaceable Unit, LRU)FH A ELIAE « T B BICHERI/E Boeing 777 ~ 787 Fl
Airbus A400M © DU 73 IR 24 ~ ERTREE ~ ITIIZRSEE 3 KRIEBRAK T 48 AE RARYRT

TR -
3.1.2  Fi &% (Communication)
1. ¥r=hEmEN £%¢ (Very High Frequency, VHF)

Fi AN S AR A FE 2 2z F 2 et A AR S R A2 2
Eiffi & BA {17 (Air Traffic Control, ATC) 2 [§jfYi {5 ({540 Rockwell Collins VHF-22A >

3.1-3) - VHF COM Ug#$BRRE497E 118.000 ~ 136.975 MHz FUSEEEIEIN ~ DL 25
B¢ 8.33 kHz WA - FILUEIE S EUE &R - VHF (Y RGE TR B mK

& AECE NS AV TEE BUEED -

2. EEMHEEENZ%E (Ultra High Frequency, UHF)



BESEET ARS8 (140 Rockwell Collins VHE/UHF ARC 210 - [& 3.1-4) 9
TAEARRS RS 30 2 512 MHz » EEAREHESEMZEEE > SREA R ZHE - 2UK
Frte B T h 2 R T ~ Ze i A SRR IEOR I S

3.1-3 FrEdA s 3.1-4 s

(98]

SHam &%t (High Frequency, HF)

ESREH A TIEREEN 3 2 30 MHz » ST EIEEESE - iSRRI 4
AR EE T A o SR ARSTA 280,000 {EZEENAEIE - 8 DI 100 Hz fyiE
T o EEIPESTEIVERE [ - 8 A RIS S B S s s A SR st [ nE(HF
Data Link Ground Station) » {15 Bk #dg =l aY B AZE LIS » BIRFFEL ARINC!
F SITA? fffIZE a0, BHE MR ARTS - IR I S E s AR IE R FHRR A G

I -

o

o

R AR S T AR A ¢ SR 34 ER (Transceiver) ~ =JHRE & 85(Coupler) »
AT gE (Controller) ~ i AR LR (Antenna) SE U AR > A01[E] 3.1-5 - S 3 asTE
il 2 BEERIE AM (Amplitude Modulation)sE & AT HEEN - M &8 A 48 VDT
R EE RS BIR AR ULHC - DL B B RT3 (8 - S s A e A ZE A m] RE PR FH JRI 1L
B —EhlEsa B > JVE ATRE R RIS I DhRE B & 1 1 T A2 St » AT 2
TR SRR RS EE AL ERIIATS  2E 3.1-6 -

U EEfze 4R EE /5] ( Aeronautical Radio, Incorporated » E5f# ARINC - )
2 FpEfize E e (Société Internationale de Télécommunications Aéronautiques » fi&f% SITA - )

8



3.1-5 ESfimEN S st 3.1-6 BEAIEHRLE

FHIAUR FTEEFE R VHF B¢ HF TR RS M B (HE - R84 RIS
[T T BTN (Selective Calling, SELCAL) | FYINREMERSAH » 7] LLEIIS B B 1E
VHF fl HF fE4REE FEEEAVIER - & HAE AR E s Rism s nes - BB BIE NI
5 DUREENIDE - B2EMTREN 2 il — B A Y 4 T8} SELCAL {RES{EREH] -
SELCAL HYfRHEINAE AT LI E Y B —HY LRU > th o] DR & fF H i 25 36 1 5%
LRU fyzhgEd - SELCAL AYREAHITHAE QI 3.1-7 Ffrors

VHF COMMUNICATION VHF COMMUNICATION VHF COMMUNICATION

SELCAL System {Option) — Block Diagram

3.1-7 SELCAL f54HTh5E

N

4. #E#EN AL (Satellite Communication, SATCOM)

RN R ELE - PR T BRI 2 S S6PHE S B R ARG
Dl 2 TRE S T RR N - M BB S B = E YRR

]



Geostationary orbit —==- 35,794 km

(1) KRZEZH - B BERATRE F R 54 marsat® F Iridium*4HRYL -
HA A AT L A TS TR KAV IS AR -

(2) i S - HERMMELE (Ground Earth Stations, GESs) » R PSR it &2 E -
(7S R NGNS SR i

() M EZI - MUBEHIE NS (Aircraft Earth Station, AES) - 248 2 LRI
BRHh I G AT T8 R

R LGRS ~ AR G A PR & 3.1-8 ~ 3.1-9 AR « IS 2
SNBREAY EAE 2 B i (5 4945 (Broadband Global Area Network, BGAN) w2 & [E| 41 [E]
3.1-10 fs ©

Distance above earth

GPS satellites —= 20,200 km

Low earth orbit — 160-2,000 km

AIRCRAFT GROUND

3.1-8 2 R SiAfiat=E 3.1-9 R RGUHE R

BGAN coverage

&l 3.1-10 fFr2 Ntk &

} BRI ERT RS /\T] (International Maritime Satellite Organization, LSE, U.K. - f&jf# Inmarsat )

* Bk

HrEEA\T (Iridium Communications Inc., U.S.A » E5f# Iridium )

10



Inmarsat i1 Iridium S35 2450 LRU > AT 2S00 B St R R
Tl FIREAT3E 52 - Inmarsat 5 52 2 S0AT BN K 400 0 22T e 5 TE A B o B 20 T
o R A A TSR R4 - Iridium (8 SN
45 RAIHEA S TEHIEY - R FLG - TIEEE 16160 MHz & 1626.5
MHz 7 [4] »

AL EHLF R RIS Hh - ITAESE SRR L S Y 5 (K15 2. (Low Earth
Orbit, LEO) 18t K 2 8 2.4t (SpaceX Starlink) » FEE{EHBRIEEI THIRZ - (27
i/ VHRE BN AR E I 2 BABRAVEERAS - 2 S R R -
£ LEO b1 THY# B AR ZE TSR ZE N B RV BLAEEE R T 1T - 2
FHEFEBIRZE B ) F] SpaceX FEE ~ BB RWE R EEHE (A & 2 ERAy S 8
[T 2 PR AR - AR B AV B A 6,770 -

3.1.3  EFi%4% (Navigation)

TR S 40 A T YIIBE E Y LRUs ¢ R5ef8 20 [ SRS HAOE - oA ENr
SR ~ TR SRR - R - B EhE R RS > Rkt E S H R
TERY RGN © B R0 BEaY & A & BUR £ ER(THUR 5 (Primary Flight Display,
PFD)LL ke % DiRE #7128 (Multi-Function Display, MFD) F o 2y /T BHDAERGALAT T -

1. ¥r=0E% m &N (VHF Omnidirectional Range, VOR)

VOR MY FZEIEE et eI &N > DANE BN E 7 = ERek - 1E Bl
WA RIES AT S Ik 5 [ -

2. #E3lFE% 248 (Instrument Landing System, ILS)

ILS DOREFEHAUMS R MBS HERR TS » (EAIMAE IEREAY = A ) A T -
ILS &4 FEE 4 VHF 284155 /245 € 7 2 (Localizer, LOC) ~ DL #5745 UHF 2%
iENGR /g 2 (Glide Path, GP) » 43 Fllf2 /K ~ 2 B /W 7 [a BT E AL &
5 | BRI

11



3. HIFEfE (Distance Measuring Equipment, DME)

DME {2 (A Bt b B4R RV E RN - ATt al ket DME AYE RS H AT
FEArE ~ SR EEEE - SREESIRE - B2 OREEAVZEIE - (RRPRIRHY L BT
itz - DME Wrdes m] DA B0 = (@ i nh Ay aRak - HORGEE BN R S ERED -

4. HENE A (Automatic Direction Finder, ADF)

ADF P & (RIS I h AR BN AR T Rt B 7 - BURHaZ A 7
fiteh LRIV TR - ADF RERECE —(E B2 RIHTRVSNE > B EERAR -
BRI RARAISHH(Radio Frequency, RF)BUREHEH « #8 HHERIP R ARAIEE R LR A4H
& (EE ARG AT RSt kA 7 AL AYIHRE -

314  [fHiiZsk
1. ECHRER A4

RLEF AR F 40 BT AR RE 7 sL 8k 28 (Cockpit Voice Recorder, CVR) DU RATE L, 25
(Flight Data Recorder, FDR) = CVR HIFAECERRE BIAR PIRYAEE B LUS A% ~ VHF A1
HF 4R 8 EHVIEER - B T e macikas (£ B P HIE SR CVR BHE LIS 1R ED
A B S M - CVR BRFEEERCER G20 Wre\HyaCikes il 2t 25 /NEF R EhsE
HERD BRI ARG RE(E B0 2 /NRFEE B 30 S #HYECERRE ST © £ CVR HYEHEE
HF RS B T — R RCHIBAR > 1R33N UE (EECERIIRE - IESD - 1
HBBRE R —MER ] DU C sk & RER R

FDR H] [F]RFR2UT 2 2K E A S SRV EE - 10 H sk B R B P B i A
CVR - fEfriT BSR4 | > HAERCAY FDR QVE B A i a S « =% -~ &=
B~ il TRESEERE - FE /D 88 IHEHESHAVEES] - —fiiM S > /NETREE EAY
FDR AJECEk 8 /NRFAVEEE - AR AR AT ERIATECSR 25 /NRF AV SR - FDR HYAC
sE ] T E R — B TR AV BRI R e =

&H CVR K FDR #i& il (F /K N ENL{E1E(Underwater Locator Beacon, ULB) » {55l
HHEE KIS 2 R - HEE S FIEFE T FDR Ee#tesfi= (40

12



Automatic Deployable Flight Recorder, ADFR ) ~ ZZEEHH7E
AHMESEU AR -

SLERS BN BRI - &

2. HEAIALT Y A

l:l;:./

4% (Enhanced Ground Proximity Warning System, EGPWS)

EGPWS HYIfAE B T B 1 B 45 25 2.4 (Terrain Awareness and Warning System,
TAWS)HH[E] » EAE IR By T ko o] #2537 f Tt (Controlled Flight into Terrain, CFIT)
PR > IS - AT HN AR - MO/ SRR B AT R B AR ~ R V(AT
E e
3. [ A 1 H R SR 2
ROAAS)

%4 (Runway Overrun Awareness and Alerting System,

& R A BB I R A A AT P S BE R TAY T FHEE B AR T 2RV E BRI - T R e 1mi il
N EFR AL S RIBH R » DUk 22 el i Y E Y i g - «0fE 3.1-11 - ROAAS
Bt e FAEFES IR A BTV HE AL 2RENHIITEE - BX
HHF 72 77 4 445 (European Union Aviation Safety Agency, EASA)ELZE 3k 2025 4E 1 H
REA FE VT TR BRZGER ] ROAAS -

LEGEND
== In air
ROAAS Entry P Mode transition
ntry Point
(AIR mode arming) —— On ground
" ¢ —_— ) Arming
9 ROAAS Exit Point . Di d
(AIR mode disarming) » visarming
H P
4 ’
L
ROAAS Exit Point
(GND mode disarming)
O, 29
‘ RWY
Final Approach Segment Air Transition Deceleration
pass phace phase Note: arming and
i disarming of
Runway Committed ¥
threshold | | Touchdown to stop modes during
- transition phase
is design
: dependent
Landing Segment
e 3.1-11 PEZEME R IS E 4

13



4. ZEPREEFHIEZ 248 (ATC Transponder System)

><\

JE°% 25 (Transponder, XPDR)JE—fEHE I/ 5 &5 » AR E VIR SR R G A
HIERT I RS - SRS & NPT R AE - ROl S 52 AN
YR > FRAEAIRAE 2 E 2R TR THV 2R ZE Ss AR AC i - R 25
FCENIEE s > g N1 4 TR © AR - E RGNSt A 52 2k ]
Ak 0 A B - FE ARSI - & 14 4 LB aH a sy AR  C B - i
Wk (2= T ORE T A BRES BT EE NI S ST EZER + S 155 -
AT - LEFHERSREETT - WIRFTF BB Rz B C 3
5% S A ES S 2 B (R 22 iz ssr oM ZEoK - A S HAES
g A PRI B THESANECER A S [ PR AR - e fl e R ARy 22 2 7 Al [ ks
Az HAAUR SO T B A IR BT AR IE S as e R o DB R AR -

FTt b AC B 22 th S E T S SU(ATC System) & [b] il 2= 303 8 il B8 2 (FHE A8
(ATC Radar Beacon System)f[filsh ~ DL HAth 5752 ft [/ 22 47t (Traffic Alert and
Collision Avoidance System, TCAS)fit&Hyzaf - [OIFEATNAELEE © fTt&aknles - fi
[e] ~ AR ~ BEERIIRA T S AU B AT S E R - AN > ATC JEZ E8#5H 7] TCAS
EAREEEE - DU TCAS HUilyit & snny 7 S AGEREL TCAS G EHIT)

ot
Ag °

5. Zerhfifj4E 248 (Traffic Alert and Collision Avoidance System, TCAS)

TCAS F& AL (A MEE 2s Ui S8 LR AT E 2 I B - 2 PRaE
Pt IR 2= 3 # 22 - TCAS R ME — EfE N A EANTRARZOTL ~ FEEE
HIEERYRES]) » —fIMS » TCAS Z&Rf2 (LU~ EHIIAE © B ZEECCHEE ~ il
R M ~ B A TR TR R (EE - TCAS Kyt EsE
(1) Wz#s25(Transceiver) © BEENHZC S DL 1 Hz AUSERSEDAMTERGE - fmHh4s
A IEE AR - SR EHIHY AR By 1,03020.0MHz » BT [EI SR ARy
1,090 MHz -
) ﬂﬁﬁﬁﬁﬂ%ﬁ » BUE MR ERRGS—EAVHEE -
(3) IEAHE IE T (annunciator) BT PFD ~ MFD 7S &z ftiEr

14



TCAS $HEELL VIR R B R -

(1) fi#sf 52 (Resolution Advisory, RA) — T RE#E Rl R 2130 @

(2) ZiEE4: (Traffic Advisory, TA)— ] BEBESE By Bl 2 1Y <0 1

(3) AFAT=iE (Proximity Traffic, PROX) - ir AR i 6k 5 {H A il R 3E F22 Y 52
iz

(4) HA =i (Other Traffic, OT) — [ N EL e mIsk P B R RE R R 2 (1 35 i

ATC/TCAS HYE/ERECRIA 5 f# @ STBY (Standby » {3#1%) - TA/RA ~ TA ~ ALT ON
(Altitude On » EEFE/RER) - ALT OFF (Altitude Off » =& 5 REIEA) °

B4 ESZ (R T TCAS/ACAS (Airborne collision avoidance system) 55 2 £ -
7.1 HifY %45 (Generation 11, Version 7.1) » AHEZFASERTATRRA » TCAS 7.1 #5381 Wi IE
ERAIUEE - — 230 T BIRF BRI RA EUINE (BRI R ) BATRNIR N2 EhEEER
PHINAE » 2K RA B RET EIETCT Y T R BT g 2 i HYsE &5 Adjust
Vertical Speed, Adjust | » 2% 5 " Level Off, Level Off | » {§i TCAS/ACAS 245 A%
AN TR BLE RO AE B Ry 5o B ~ B Bk B 1 S S B IR T 2 S R TR -
TCAS 11, v7.1 HYZEIE reE#iE DURHT ~ BERAEE & 5 & B IR b iy A 3.1-12 -
F23.1-1

COLLISION ‘ .
WARNING AREA /\

CAUTION AREA

AREA

RA
15-35 SECONDS

A

TA
20-48 SECONDS

TA

&l 3.1-12 TCAS {REZE I~ E Bl

15



% 3.1 TCAS HreshiiAsE S S E N ATLEEE

TCAS Advisory Version 7.1 Version 7.0 6.04a
Annunciation Annunciation Annunciation
Traffic Advisory Traffic, Traffic
Climb RA Climb, Climb Climb, Climb, Climb
Descend RA Descend, Descend Descend. Descend.
Descend
Altitude Crossing Climb Climb, Crossing Climb: Climb, Crossing Climb
RA
Altitude Crossing Descend, Crossing Descend: Descend, Crossing Descend
Descend RA
Reduce Climb RA Level Off, Level Off | Adjust Vertical Speed, Reduce Climb,
Adjust Reduce Climb
Reduce Descent RA Level Off. Level Off | Adjust Vertical Speed. Reduce Descent.
Adjust Reduce Descent
RA Reversal to Climb Climb. Climb NOW: Climb, Climb NOW
RA
RA Reversal to Descend Descend, Descend NOW: Descend, Descend NOW
RA
Increase Climb RA Increase Climb, Increase Climb
Increase Descent RA Increase Descent, Increase Descent
Maintain Rate RA Maintain Vertical Speed, Maintain Monitor Vertical
Speed
Altitude Crossing, Maintain Vertical Speed, Crossing Maintain Monitor Vertical
Maintain Rate RA Speed
(Climb and Descend)
‘Weakening of RA Level Off. Level Off | Adjust Vertical Speed. Monitor Vertical
Adjust Speed
Preventive RA (no Monitor Vertical Speed Monitor Vertical
change in vertical speed Speed, Monitor
required) Vertical Speed
RA Removed Clear of Conflict

6. EMEERT 2%t (Inertial Navigation System, INS)

BV A4 Ry PFD RIH A f122 88152 2 2/ (attitude) ~ ffii[](heading) ~ 2K
2% (angular rates) ~ 43112 % (linear acceleration) ~ & B & (vertical velocity) 1 Bijfir
BE o ARG P RIRESE T Fy 1B 1275 BT (Inertial Reference Unit, IRU) » A& 3
EHNZRFEEEA 3 (EIRTP S A P8 - FH DURRAHIFRISAY BN/ - INS £ & E =
(strapdown » JREEEREZOMY RUIIES 28RS » B— L 24 - AR HAMS M RN 28 &
FH A BT ETT2EME - H A% g5 GPS MUBHEL- B fir #8225 (Analog to Digital

Converter, ADC)aRSTHET TEL T LUTE B -

7. ZEEHIfI R 2T 248 (Attitude and Heading Reference System, AHRS)

FlAYSSRN
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AHRS FE LT AR ~ AT e B - BRI  JE R = Bl & (Bular
Angle) - R TREBHERURES - ATIERIEE AT « DURHMHTZEE TS -
BT FRZEREMURI ERRE - ki EAw I BE 7T (Flux Detector) fIS/T A 5 BE T (External
Compensation Unit)&H 5k » H o8 & i i 5T ) UE I ERESH K0 & - FMED
BT A A R (R R B B~ P AN M S 8 — R = > T AI R 222 INS»
AIFREEEE AHRS © AHRS HYEERETAANE 3.1-13 - i 2l B o ry s AT 22
BYE 3.1-14 -

I\xl

——

ke o 9a
ATT/HDG_ALIGNING
0o NOT TAXI

— 10

== o

FLUX DETECTOR
UNIT (RH) A20

FLUX DETECTOR
UNIT (LH) A21

3.1-14 REmERNTHLEAE
8. HEsH4E (Datalink)

frtdem R E HE B HS 2447 (Aircraft Communication, Addressing and Reporting System,
ACARS)EMIZE AN BN B S S BT PT(E ] ~ el RAVER AR - It
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S o 2 e AU BB T - e O B (AT T B i~ AERT TR - TRAT A (EH
A ERTES T TS TR E B S eV P20 85 B 7T (Control Display Unit, CDU) © S84 %]
FUPH B AU Ry DA THEER - T2 5 PR B A UE AR &y 1Tl - SR8y
BRI TR B SR s[RI B aS Y T {E SR iAy g iRAe -
PRH A BIRITHFE] ~ SFEMRRIPUH IR BIRF S -

B GBS IS ELIER (Datalink Service Provider, DSP) i 4 ¥l s 14
HZORATEE B TRBNAERS 24T - A2k E T e
ARINC FI SITA « ACARS 3 G/ 51| =B T (A1 i s o B e

® VHF = VHF #2884 (VHF Datalink, VDL) > JH-$#4 &

EZ- 3

7 1] 45 i 15 (line-of-sight)

® {2 Wi SATCOM (Inmarsat &Y, Iridium)
® HF = HF ¥##}% (HF Datalink, HFDL)

U R > AT CAR et A Rl EUE A R B [ FROEAR & > DA B e fIfE B8

{HIRSS

HERIEE o HAIHY ACARS ZEHIANE] 3.1-14 For -

Typical uses of ACARS in an airline environment

Dispatch, : , Engineering, Catering, Customer Service
DS s
L : - -
. =t Ha'_*a_f"_f‘
Push Back/Taxi | Take-Off | Departure En Route Approach Land TaxilGate
From A/C From From A/C From A/C From AIC From A/C From A/C
Alc Engine Data Catering Requests
Link Test Weather Reports
Clock Update
To AIC ) ;
To AlC Engine Information Engine Information
—= Flight Plan
Update
Weight and Balance Weather To AIC To AIC
Airport Analysis Reports
V-Speeds Yeather Repores Connecting Gates
Flight-Plan Re-Clearance Pax and Crew
Load FMC

& 3.1-15 ACARS #HIERE

18
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h

AT (Weather Radar)

REEELAGN EHIE RS B SRR LAV - DU BN AR A
REUAEE © LEARSTERA B4 (Color-coded) /7 2\ FAFFERIE - SR ALELERMIH
BRI R SR EAIAINIE B TR - Al SR E S B R IR B L - B
BEHY PFD A/ MFD _E - SRIHYE A0S 2 HEE Ry 300 Ja5E - i 2
(TURB)AY# AR KR (R REE R Ry 50 A0

LT

o

B RDSBNIE EHIEHERER (Receiver-Transceiver Antenna, RTA)E — &R &Y
280 > APARCRER ~ B8 (Radio Frequency, RE)&H(F: ~ BB EELERY - ILR
SRATAE 120 EARYIIEREEER - 1EE AR RS BTG iRTe iR - SR > &
DB AR AREUES » R ALHY RER & 5 M B R SR B 12 5B L LA S8 (5 5% - AR B
FERFSEE ~ NS RO e > (0 R SR B SNV RI A AE ] LA TRl (£ - HAURYR
SRR EEREUT 2 T DA RCRARANTE] 3.1-15 -

[l 3.1-16 KRR R ARSI RS

10. TFEENIZ4: (Lightning Sensor System)

HEHME I - STRAEUENTR ARV E R E - HONFEE ATZE 200 &
AR o B R BN & (R IR BN E5 £ 25 B8 PR sk (AR RO B B 8 - 4% 3 (=%
ML FEOHIPI BRI MEE AR RS b 5 E (i)~ & (40E)
HE CFLE) - FFERHEEERTH > (& Storm Scope 2 Strike Finder ZEHkHYEE A
e (EASED B - R RITRAR AL i L2 -
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2SS RN ASAIIZL - FERBEEINIRERAGTR « Sl SR E
ARFE T RS R R e HVB R a3 A it BRI - BT R AR AR B [ 28 P Y 55
—flil LRU > ZZEAE RS THER 1 52 £ 84T (Electro-Magnetic Interference, EMI)
A& > [NIE VHF H1 HF UL E5 VRIS G B S gl - DI(E(E IR SR EER
59 (] (55 F BHIZBE - Storm Scope EREIHIR &R AME] 3.1-16 -

11. #E4REEE ST £48 (Radio Altimeter System)

IR S AT A ] R B IR RSB I I HUEEEE (Above Ground Level,
AGL) > {EFEIEESE 0 % 2,500 FLRH - 8 4.3 GHz /Y C BT > AL
HEESER (Radar Altimeter) (Y {5HE - SLAHHESRER = at St s © UK
a8~ HHEs ARG (B ARSERE B RS - BUnaisdeftE 5
PELT o KRBV ERR TR S AT 2400 B R FH PR SR O I T AR T FEE AR > e R
B HENE ATTHIREGR ST SR ITHIREGHE > FIFH S5 BRI AR
[ 72 B m i R e FE B I 3.1-17 - AR FE = a T S a2 MY 2558 /193
W HENEEER (Autopilot) » EGERIITHN &8 285 (EGPWS)~ FRITHEEMI B T (Flight
Control Unit)F5 5 o _EHIE 5 ERRUTHY R 4R AL AR B TR D - RERBUE T ARG S -
NGRS B LS B S > BN AR 2R EE -

0 0

Mmoo

3.1-17 Strom Scope Eil [& HI K45
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Primary radar
(a) radiated energy
(b) reflected energy

e A=
T~ s \
Fos P
/ o | ‘,‘«,\—‘r\
by \ |
’ | *,/ \ \\ ! \ ==
L Al ..
o 08 e e
¥
/
/

[l 3.1-18 AR E S LA RMEFRE
3.1.5 {fEETITH

HENE T U BEAREOAE B RS MEEMN A SEE N IreE > EERGEETZE4F
(Counterfeit Electronic Components) ¥ AR/ T2 &l e R EE - T AR —EAE -

BRI - HEGT AT E B RSV |

RELHE

RS RE S 3%

PRIEE R T ATREEE R (EB AR IR SR
HIRE A fE (B - AH R BRI 2 AE

HIRE S [ B A TR SRR

HpY B it ({8 RRER ) AR 2y s At i & S sohecll ~ st 0
Boclt o (BB IR EELUALAE - 1RIR FAA {5t HRIEEA 52 SEfHRE - dokE
HEAERVETERMAMZEES - QUILEES 2,600 S{EEEHTERN 2% - HERGEF 0 @
AKERENFTAE HRAER-ERE T A2 15%EHRER - -G E R H i
—HREE > (BB E RSN ERE SR IE I 75 BT E IR -
EETZE - UK B E T T LRI R A 2 R - RS R e
EEERH] Az as iy EEF R & B ay TR T RER PRABIT B A
(RS ~ BRI HECETRATREA R ~ 158 SV ERAIREA e FE -
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BRI P E sk T F2E2 € (Society of Automotive Engineers, International) il > T 2%
#EHHEL SAE AS5553 “Counterfeit Electronic Parts; Avoidance, Detection, Mitigation, and
Disposition” H[J 3248 B YAz 7 ~ BLAE B F AL o 5000 B & o AV
Tl ~ SRR ErE e I FE SR 2007 8t -

32 BIEFIERBREARA

BIAMAEDE - B SSRAVELR - BEEE TR R ELED > TERIHAYETE R
GRS S AV BB &4 > BT

321 B AR&GEHEE R85

MALLERS - & BRI - Fih s bR B LFHYE TER > Bl
NSRRI - A28 ISR © FEMTIZZAUIEERZ4T (airborne systems)Ffr (i Y
FAEEE A a0 > Halg i e B e R B R G AR AR MR ~ BUZ B AT TR -
IR EAYFT S RCHIES - BN BN RIS - ELE R BUAELERSE - SHELERSRH(E
B EMT A DUE B H 0 BEEBIR AR BB UK NI 73 & - 288 FARH I
= o Higmt HIPE AR EEENSE - B DGR Z -

FA S E LRGSR - A L AW (EE R - BlS - BR2RFRIR - BH{EERGRER
WNEAERE— AT _Fow e R E A E AT - FE R A TSR (Bit Time) - B—{i7 ol EIHYEE
—ReREE AL BIRE R —(& “fizoT” (Bit) o DMz RSB » FR(FT ] DAGH —HEAr I3 > &
TS - DS EAVET 0 f1 1 R — B REAVEFE!] - LT HAERE 0
57 1 RIS Em TS A EELENST - BEERIRGEE - FREMN R 2SI
A% TEANETHERR LT - (ESAT2E ROl e DU Z I B 28R b 2 S ARl
BB TN TLE - 4F Airbus A320 ~ A330/340 81 Boeing B777 ‘S - ACH A T8
LRy~ T R ley EIRATHER 20457 - 281 A380 A1 B787 AR A fietitk ity 2 8
LRI THERI RS

FAEL SR BB S SRR A A R e 3.2-1 -
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/— Analogue Electronic Engine Congtrols

A § Analogue Electromc Engme Congtrol
Engine i /

: H HuII Authorlty'DlgrtaI Engine Congtrol
Control : /

Analogue Flrlmaﬂjr Mel:hanlcal Backup

i o e

: : : Digital Se:bndary Control
/ Dlgltai Primary / Mechanical Backup

Flignt A .z' Digital Primary /

Control / No Mechanical Backup

;A

19I50 19|60 19I70 1 BIBO 19I90 ZCIIDD
I T T T T T

»
»

3.2-1 FAE Z B SRR

322 BArERIEREE

ERHEE (Data Bus)E FAGR ERHE — T EE S 5 —(Erc B LUE R
PERTHE > o m] DU SRR - BRIV AT B T ioT (Bits) " L7t (Bytes) ;~ ' oF
Bfi4H (Words) y = RJ5 - Hrfr > fiyTcit/efs "0, 80" 1 TsHEsF S ATIEE - P
(85T FRIRE SR AR S - PR ER R TE  FEIHAREE

322

ARINC DATA WORD

| 10,0 Vidi 5.00 Vidiv
L w268 usidi 100 msidiv

1- 8 Label —information about the data
9-10 SDI — Source Destination Information
11-28 — Data

29-31 —SSM Sign Status Matrix

32 — Parity bit - sum of all logicis ODD

3.2-2 ARINC Data Word
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HPR B BRI R FR R A SO ~ &3RE ~ HEBERHEHEABTUENRE © (e
TR zE g5 ERYEDZEA] o ARINC 8 FHYMIZEE T TEZEE (Airlines
Electronic Engineering Committee, AEEC)E HHE ARINC 1ZXE/E RfiiZe &1 iy &
BEAR B S A - EHEIRE 400 251 ~ 600 Z:51R1 700 251 - 400 ZFFEft 2 - #
&~ BREM T E R EAZER] § 600 2SI A2 TR RIS H IR © 700
FUSTES L AL BN SRS EAIATZE BT 5%t E ZAH BV IE =0 A B M BT e - Horfr
BfR SEEAH AV ERHE R (U FE ARINC 429 ~ ARINC 629 ~ BLE ARINC 664 -
ARINC 429 S22 5 P i o 2 IV BUR PR B AE > m 48 b — (S8 S e 8L 2 22 20 %
W28 ~ FREELR PRSI DE R (two-wire serial bus) DL 100 kbit/s (3 (E - ARINC 629 2—Fff
s i as IR IR A R > AT LUESIZ 2 120 (& imdt FAH EIRVIER DR - EEEER
1£ Boeing B777 |- - ARINC 664 RI| 5 5L E BHRENE 2 K488 221 (Deterministic Ethernet
Network)# F 12 88 -SRIV BB Ag4 st » ORI SRR R " T2 sE T i
HAKLE%S (Avionics Full-Duplex Switched Ethernet, AFDX) | » ELf§77% ~ A5 ~ 3EEHY
Ryt - i Airbus FAMHEAEA] © ARINC 664 ARHELIEZMIZE 45 ERHE4S (Aircraft Data
Network, ADN)IESHYE B - HZRIEANE 3.2-3 > FAISHAFRERLG ¢ (1) St BEE
EHE YRR 5 (2) SIMARY © AR BRI AR

modular avionocs
modular LRU

M BBl avionocs

modular BHE =B

avionocs , modular
avionocs

3.2-3 ARINC 644 ZEfE R E [E
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323  EREE

L 22 2 S T 56 FH RO SRS, > IR IR 22 4R BE R it Z B & (Radio Technical
Commission for Aeronautics, RTCA) DO-178 }i &~ S8 25t miE - s EARISEME
L B S R E TR0EE - i LIRS N EIFT | LR SR R 0 SSE T 1 - DANESE
LR E i AR E T PREe 4R (Design Assurance Level, DAL) ©

DAL Condition
Level A Catastrophic

Software that would cause or contribute to a failure of the system function resulting in conditions that would prevent continued safe flight and landing.

Level B Hazardous/Severe-Major

Software that would cause or contribute to a failure of the system function resulting in reducing the capability of the aircraft or the ability to the crew to cope with adverse operating conditions
so that there would be a large reduction in safety margins of functional capabilities.

Level C Major

Software that would cause or contribute to a failure of the system function resulting in reducing the capability of the aircraft or crew with adverse operating conditions that would create a
significant reduction in safety margins or functional capabilities, a significant increase in crew workload, possibly including injuries.

Level D Minor

Software that would cause or contribute to a failure of the system function which would involve crew action that are well within their capabilities that causes slight reductions in safety margins
or functional capabilities and slight increase in crew workload.

Level E No Effect

Software that would cause or contribute to a failure of the system function which has no affect the operational capability of the aircraft or increase workload

304 W RS

FiriZE SR RAVERe R 3R 5 nTd ABRBG (Field Loadable Software, FLS) » B{f5
WA A S HIMEE A ER B EGE TR - B 8 5% 0 FLS e EFEIEHE S bk
HERRERS > B A s A SIRZERE ERVEGRE SRR - IMMAES AL FLS AYRERGHEN (IS .2 B
i E AT ZE 2830k (Loadable Software Aircraft Parts, LSAP) - FLS 1] DI H ###; A F]
i 1T i SR A 1 T S B BN TN B S bR RE A 5 )
Az H AT BLGy B f 2 e 2SR ~ Iz A RIS A FIAVEERR R EE - HLE LSAP B
RIS RE (Type Certificate, TO)HY—# 71 MEB B (RS B A2 Pl TE 2
HERIIARIR - FERHEAERE R fir S 220V 5K » FLS A4S n] DUA R SRRy T 2SI 2122
as DA ZAEEFIFEERY LSAP B - HFiZEasicE LSAPs EE T AzE % - (H15IIRE
DS BVERE SR AL B Ry PRER(ERE - FLS AV ~ DU LSAP B EEMTZE a5 BRI RigIZrR
SralyiE 3.2-5 ~ 3.2-6 ©

el
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Loadable software Aircraft
Part (LSAP)

OEID

Add4 i

3.2-5 FLS #E =

____Factory, Flight Line, & Operation

Enhancing data communication, synchronization
capability and growing data requirements

S \.800-1200 LSAPs
N —————

D 30 LSAPs
——
A\  25LSAPs
N

Increasing Number of Software Parts. Higher
Frequency of Updates. Larger Files Sizes.

Requires improved data throughput
capability to support e-enabled maintenance
& operational requirements
| | |
2006 2008

The Boeing Company

3.2-6 LSAP & =14 K534

THEIENIMEE — R Bl FLS ThReHUTREK - fizeest AL HE BB E VR
DU BRI AZERL -
PRIEA FLS ThRERyZ (81 LRUs ;
R E A ERE
TS TR A F Bl LRUs T3l 27855744 |

°
°
°
® Imidis A FLS IIRERY LRUs FUERF& TC SUFEK -

S5 FEEHGH AU - WOE AT RER R A AR AR ED - mDAE A1 4
(& A TR

— AR ARG LAY R RE TR R
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® A REARSRAV R AR AT I TR T TR

® JRAIAH BT AT 2 UL R E A utir IR A e - 3 el e i R
BT EN 2SR B AT g - LIS el (D - il G S )

® HEHATHYRIEEEAIRRERUR R A RIS (L - JEJE I At

it

{TEHE)

-
i
gl

e AT %Y LRU J& & 1] LAE{E LIAE

b e TR R S TR AR

Fife S (552 P R B skl A S (e e 7 AT U
s A EA TR &t 5e A SR DL

* FFAECERER AT A S8 LRU » SCEREERMENR BRI A B S DURA -

® —(UFHILERIF AR FRIHB A E THYIEN - B0 ABAHUET T
Z R~ B S FAEEMRE N (NHASEER R - FUILE - DU
SR ERTARRFHEFATE RS -

- Z1E OEM &k}

® futi OEM (Original Equipment Manufacturer)ZC Y T{a 25 {IZE 1
® MENE G LS A & EER S EGIR AT AT BE

® BniSis AR

® EAI/E S BUEHEENE

33 PEERRET RS

REIE NI RSB SRS

LB T B14H B #5845 2.4 (Engine Indication and Crew Alerting System, EICAS)
=182 LRU 247 » X% HARRE K E 2 R 5HEE WA RAAH BT
HIRBMTEE R - B SRS B E R BEE ORI ES » 41:
SLEOFRTES (Warning) ~ s=OFRRER (Caution) ~ BEOFR R (Advisory) ~ R
TRIRRE (Status) - MFD EHY EICAS = M EA O 4w 0E 3.3-1 - EICAS FrAFHVERE
HH R IRE BRI I 2R A AR B RS 0V B B RS B R SR W SR sk -
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B E R A SRR A b e g D PR PE B > DURIEAt S — D g
Blan = RAEH B E S ~ GRS ~ S8BT - TRATERE B 5T -

CONTROL CAS
SURFACE MES SAGE
EIS AREA AREA AREA
)

MFD

Color Message

CAUTION| Cautions requires subsequent pilot intervention.(middle messag

Advisories may require pilot or maintenance action at some point in
ADVISORY time.(bottom message stack)

_ Status may require pilot or maintenance action at some point in time.(bottom
STATUS
message stack

3.3-1 EICAS A K EH thémtls

SYNOPTIC PAGE
AREA (ANTI-ICE 7|
SHOWN)

o o=
OO~ = L_r,.‘

TRATSH BB S/ B TR RGN FE A B3 A R FHATER - B 7RSS
EE RS I B/AE S M A BB ER - rA S RS E &8
B BhIERRGETE L M - NSRS T - RS/ EORGERE T - BT E
EFARIEST - B BN - SRR E SRR - et EE o > e
FESHREEEL FEEH - () E - B EREE Q) BEREE S ()

A = AT °

&

2

3.3-2 & MFD FE8URAVREMGIREEE N - B Ry at R 2 BEE R HAE L
S RER S5 FNEE] 245 (Full-Authority Digital Engine Control, FADEC){Y &5 T2l B

7T (Electronic Control Unit, ECU) {HixF|BRE T ERFEEE

it B & RGBSR UR E & 7E MFD  REUR - MISEH A P Fr8niE
afl - BRE N BAGR AJREIR R E R - AEZRIEN T M H e g &Y HRF
2 ZUBEPER - MREE AN BAEEZ > BmE Mg aEm LA 2Rt
IR R BURERR ©
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SYNCHRONIZATION
N1RED LINE OR MACH HOLD  DIGITAL N1

N1COMMAND  / ANNUN_ClAﬂON REFERENCE
/ [
ANALOG N1 Y
REFERENCE=T_ —N1 RATING

ANNUNCIATION

ANALOG N1 RPM (%] ~ DIGITAL N1
RPM (%)

ENGINE FIRE FLAG | §
VIB ~~REVERSE THRUST
ENGINE VIBRATION

ANNUNCIATION
FLAG

ITT RED LINE- N1 POINTER
TTPOINTER_| ITT T DIGITAL ITT (°C)
-. ~— ITT POINTER
IGN IGN _ .
N2 RPM (%) N2 . ~ ANALOG ITT (°C)
OIL PRESS OIL PRESSURE (PSI)
ENGINE START™ OIL TEMP
ANNUNCIATION FF PPH -OIL TEMPERATURE (°C)
APU RPM ~FUEL FLOW (PPH)
APUEGT
FUEL QTY LBS TTAPURPM (%)
TOTAL -
~APUEGT (°C)

1

L
FUEL QUANTITY (LBS)
(TOTAL, LEFT, RIGHT)

3.3-2 MFD W@ iRRefE~ e
332  FiSEEEE LS

Mt ERAEZ 2248 (Aircraft Onboard Maintenance Systems)fE—E#HEF#E LRU {Y
ARAE DI THOUBEAI A 2400+ TFIR T LRU SEESERR IR DURaie
SHRIHER TS PR - 315K U LRU 2B BT CHORER) I Fieiide
RS AHIRIIIEE  ELREE LRU FOAC (BRI TR K+ 2%t H 28
MR © LRU BT830 EF (8 @ 7772 20 NVM (Non-Volatile Memory)tf » 7R €rifi 8
PESe 4R (Central Maintenance Computer) |-  ETHFTEMITINS » 4Ef5 24 2
HZ AT ST - 1759 LRU MEFFHIBAIURES - 845 LRU STiE( A2 Mt » 36 L o]
TR AR T RO TR © 3500 - — AT MRS ASRNTTH ARt - B ST - &

EATBRATTE - HIHITERACHE - S8 - LRU 5 HR-(F - 2030E « LRU 3
Zoh - LRU 30E% - SRR IS P 2B 3.3-3 -
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MAINTENANCE MAIN MENU

- CURRENT FAULTS
ADVANCED DIAGNOSTICS
L DETAILED DIAGNOSTIC DATA
DATA READER
- CURRENT SERVICE MESSAGES
ADVANCED DIAGNOSTICS
L DETAILED DIAGNOSTIC DATA
DATAREADER
[~ AIRCRAFT HISTORY
{(—— FAULT HISTORY
L apvancen oiaenosTics
DETAILED DIAGNOSTIC DATA
[— DATAREADER
[—— SERVICE MESSAGE HISTORY
ADVANCED DIAGNOSTICS
L DETAILED DIAGNOSTIC DATA
DATAREADER
[—— ENGINE EXCEEDANCE HISTORY

[~ MDC SETUP

LRU O

SET AIRCRAFT IDENTIFICATION

MDC - Maintenance Main Menu
SET AIRCRAFT CLOCK
LOAD FILES FROM DISK

RU INDEX/OPERATIONS (ALL LRUs) }—|‘
SELECT TYPE OF FILES

L AL ATACHAPTERS
REPGRTING LRLS
ALLLRUSALPHABETICAL
LRUs BY ATA
DIAGNOSTIC TABLE
ALL CHECKLIST FILES
USER CHECKLIST FILE ONLY
FILE BROWSER
HIDDEN FUNCTIONS
RESET FALLT HISTORY
RESET SERVICE MESSAGE HISTORY

RESET ALL DATA FILES
DELETE ALL CHECKLIST FILES

PERATIONS

t DISPLAY LRU CURRENT FAULTS
DATA FORMAT

L oarareaner

EXCEEDANCE DETAIL
[—— ENGINE TREND HISTORY
L rrenp oeTaL
L—— FLIGHT LEG SUMMARY
FLIGHT LEG DETAIL
ADVANCED DIAGNOSTICS

[~ DONFIGURATION DATA
CSUDATALEFT
'— DATA READER
CSU DATARIGHT
MDC VERSION INFORMATION

[~ REPORT DOWNLOAD
L PILOT DATA DOWNLOAD TO DISK

DETAILED DIAGNOSTIC DATA

—LRUTEST
iR svsTEm TeST DATAREADER
LRU RETRUH TO SERVICE TEST
—LRU RIGGIHG

L—LRU INDES ALL ATA CHAP
|- SYSTEM PARAMETERS
PARAMETERS BY ATA
DATAREADER
L ALL PARAMETERS
DATAREADER

'TERS |HORIZ TRIM ECU
FLAP CTRL UNIT
SPOILER ECU 1
SPOILER ECU 2
PSEU LRU
L A atacHapTERS

3.3-3 HAUREAEE RN E

L ATAINCEX

FERIECED Py 3RS AN ISR (S 20N B B im € H I ThRE - B AT EE
AL A IIAE AT OEM B Medp (e /7 >V ln (F AU AE(S Sty &R -
B SR PR B A B AR  m] DUMET T 2 DRI e P S FH RIS R RIAR R SZ

1% o FROtRAaH B RIS 8 -
333 BIRITERRS

BT IR(TE:3E 24t (Electronic Flight Instrument System, EFIS) E—EHE « & &

HEMHGREE R - RS KR FIR EHEANBBURII RS - sRET - HEHH

Bombardier Challenger CL 605 HUff/y EFIS fit B sl if{T2%f% » 4118 3.3-4 » H1 PFD &2
SR (T | RO ST TR - AIE 3,35 ¢

EFIS (yB~y%// 1A (Display Control Panel, DCP) 45 2 & » itk ~ B RERA(L
AIMATEIAR £ > o3 BRI ~ A EERTTHIBURES » A DUV E R N B AR 23
83\ - WigH MFD AJ#EEE 3 fli A [H R R B AC BRI A 0w e R F_ ERYRRSK © ol ~ 3%
et - Kot EIRE R AR R RAVECE - VUEAR R MR EH ST > &
i JHENRES - AR © T LENAE - EICAS & - thoR N EfHE - HAIIE
“FAIRTE 3D HifE (Present Position Map, PPOS) ~ MU &1 - EICAS 22 » Al1E]
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3.3-6 - Ih4) > CL605 B MFD %2 0] DUSEAC RS ThRE » TR EFHiE (2iE=) - 1
581 PPOS (EFEHVIHE RN ~ MidRZEIHEE ) ~ KR ME S » A& 3.3-7 - MFD BRiVE
BIANZ » RIaT DL @ A E] /1 (Cursor Control Panel, CCP) AR #Ef 77585 -

INTEGRATED STANDBY
INSTRUMENT

GPS CLOCK

LEFT PRIMT-R:F;LIGHT DISPLAY | EFT MULTIFUNCTION DISPLAY RIGHT MULTIFUNCTION DISPLAY RIGHT PRIMARY FLIGHT DISPLAY
- - R-PFD

MAIN INSTRUMENT PANEL

3.3-4 EFIS it &

AIRSPEED LATERAL VERTICAL SPEED
DEVIATION
ACA ADI FMA INDICATOR  ALTITUDE

ROSE FORMAT

NAVIGATION DISPLAY
PRIMARY FLIGHT DISPLAY (PFD)

3.3-5 PFD 24 T BUFACE
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MFD - CHART (FULL WINDOW) MFD - CHECKLIST(UPPER WINDOW) AND
OPTIONAL GRAPHICAL WEATHER
(LOWER WINDOW)

Upper Window

MFD - OPTIONAL ENHANCED MAP SYMBOLOGY MFD - OPTIONAL FMS 3D MAP
ON A SHIFTED PPOS MAP (UPPER WINDOW OFF) (LOWER WINDOW)

3.3-7 MFD #£[ETAE
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FH> EFIS & R MR ER » #0E H AR A A S TR0 B Al AT 2 e e 5
/1 TH (Reversion Select Panel, RSP)#K#E{T PFD 8 MFD S r+(ir BT #ai%] - RSP /=
EUARIE B E Te DL N AYEEIE ¢ IEH (Norm) — f2 (L IE 5 HY EFIS THEE © PFD REV—A
(IR BEER » 4 MHITE F 4 8571 B PFD ; MFD REV — SMAIEIHRRARA > POEIEIfR ST B
PFD - [f& FT2EHY PFD {7 B8 EICAS SURMIE BN - Al EICAS il g DUBRERI= 2
Bl - RSP IYIjRE R EWIE 3.3-8

EICAS

COMPRESSED PFD

ip COMPRESSED 1
PFD

EFIS DISPLAY REVERSION

3.3-8 RSP Ifj5E

HY PFD &R AIBUREZE ~ AR EIRVESR L - Rk CL 605 ZUFHY EFIS f2fitA
H EhEL ¥ HYLIRE (Comparators) » F DU & T B HATREE BURHY 2RI T2 BUE 2 1%
PFD A8 PFD Z AN —8 - BAF il et E IR A e e ER(E - A -
RPN R EINERR G EEET AR R - B SRR & HIRALETTE -
AR S 2 A S (S - B AR AT A BRI R % s m i i P & DAL
EEEEEEAER - Lt H S B R (R RE A 1E] 3.3-9 -

PIORITRERBURAVE R - BT R R SREE ~ MUBSIRRREE ~ DL E B
TEfIEMEHES =K » ot |

—~ KRREIE (Air Data)
REE TR a2 REDRT - Hrp 22 T 2245 H K418 (Pitot Tube) &I
SREVHERER ] - BLERRRAY R T AT BT Zz dany 22 i - RERIE A 4R

2
Sl (Total Air Temperature, TAT)ACHEHUSMFUR - FALESURMAHY
y2a

R

e 3.3-10 > 7B b0 B B M ER 2= WA 2 FE L (pitot port) ~ Bi&
AFREERJTHURHER [ (static port) - —f B PRI E LIUBER (I (side slip)PH5
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BT AT RE G AV MRS © RAEE PREAA B bR K ThRE DA 1 B T 45 /K
B AR E S - Bl ARRECEHIEE NN - A R =R - (D)

T HERFEEH. Vertical Speed Indicator (VSI) fE/R % (HE(E): (2) &
U CUALE SR NET HRF > Z2 R TR ZZ BRI 0 (3) B TIRT > 2235t
TR RHBE N E GRS - RSB R FEOHEE - JEr IR Bl —ffaar
GEISERIN-C

o [ o=

COMPARATOR ANNUNCIATION | COMPARATOR FUNCTION

HEADING

PITCH

ROLL

PITCHEROLL

ALTITUDE

AIRSPEED

MACH

ILS LOCALIZER DEV

ILS GLIDESLOPE DEV

RADIO ALITUDE

FLIGHT DIRECTOR

]2 e D 1 T D

FMS VSPEED

EFIS MISCOMPARE FLAGS EFIS FAILURE FLAGS
3.3-9 EFIS H EhEL ¥ Bl (M)

AR FLOW

METERED ORIFICE
(Vary small)

SENSING ELEMENT

/ % =X TOTAL AIR TEMPERATURE
DRAIN  HEATER STATIC HEATER ESOBE)
HOLE HOLES

3.3-10 Pitot (/&) HATAT (f5) fHik
KAHIZENRS (Air Data Computer, ADC) 1] DL [E]RFHEE) 22 (B HI2s - iHF AMBIER
FLUER BN KR ERZ2% - F 520 ADC B &RV « fERER ~ 253 -
ZERARIE ~ R OB~ T~ S E AT REE BT E R A
3.3-11 -
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COPILOT'S|
PITOT-
STATIC
PROBE

P2

1

ik
AN

=
PILOT'S
B prrov pReSSURE
COPILOT'S
=7 prror pressure
PILOT'S
B sranic pressuRE

i

o ) 1 o)
STATIC STATIC
PORT PORT
53 83
- - S -

Ps s ®

NO.1 NO.2

ADC ADC

COPILOTS
B S7anic PRESSURE
(CABM PRRRS CTRLY ] crn [ STANDBY PrTOT
{P3) INSTR
STANDBY STATIC
[—éeyveei
‘oﬁ
3 MANIFOLD
3

& 3.3-11 KRREEIEEE ADC
FIHEIRBES 2 (Aircraft Generated Data)

BT FARRE T RTEE A VIR &R - AIRE SR SRR BT HAVER - —
fRiis - FREEAVERIEAE © TRITEEE - SEE0E - A EENHRREE
% ~ B AR - LRU Ml LSAP ID BREE - [E RAVERANEREIATT -
St RSF PR 1 SIAERRCHY (40 85% - LASP 4gsit P B ERUIEAHRRE ~ Folll=s
B ~ SR AR S~ IR ARSRCHEs R BT SR 2 - b BR8]
AZEM M - HESREN G EIXT] 3 ERG L - FUREFEENE T - 1%
S 240 sREEHL A48 0 Q0 3.3-12 - st BEdE BRI ACHE « Blfg 520
BT M RIRE  SBEAER 3.3-1 A

Electrical APU Fuel " Environmental Ice
Power Eachee Control Detector
: Fuel Landing Gear / Flight
Hydraulic Power .
System NWS / Doors Air Data Controls
Power Plant Yy
; parameters to monitor l parameters to trigger fault I
v flight and systems heailth
On-board Health On-board Information
Monitoring Unit Maintenance System Management System
(HMU) — (OMS) (IMs)
Handles the monitoring, Captures Member Provides access to
recording and offloading Systems maintenance the OMS and
of aircraft data data and generates Onboard Data
fault messages Loader (ODL) function

[&l 3.3-12 FisER R E AR

35



72 3.3-1 BHEERAVHUSEL O] MR
BRI E BRI T7 Bkl o] A R
® LRUs ® ([ N\ EHS A RS ® I
® fRHEE BN ® Tl AL A
© EENI LT ETE 248 | @ BBk E IS e LRUs SR E=E g
® = 1-fR{TEL(EFB) (FTREFR ZE P es FIEE4E) | @ MEREE
® JEfEEEEECHkEs(CVR) | @ —fipe B ACE
® RATE RIECHkEs(FDR) (T ZEFEE] 250 P aEdR) FEAT IS
® PURIFHG##8(QAR) | @ B pe ® TE:
® ] CERE A s 1A (RS A EUE R "R
® e RS ® /4R AR EIE SR E RS R E TRl R F A
® fiizE a3 FH AN B+ E ® LRHFIEEE
® OEMs #Es&E~7HeH 0 EIEEY SR
® HE R MR AE
HEREE RV ES
® BB ERINFEIZ4R R
HigrA R

FERBER (Big DATA)BREERFIMT TR S IEAT 5K > fZ2 B SR INE DA IR
i FHEIEI » RBHE R R O R N M SR HIRESS - ST REIRG L
BB TR B - DATEEEE TSR FRYRIEREA R - H AT KBRS IE
pRiaH [ FHAER R BLERE - Hor - $RA] Big Data #E{THUIIE RS H 2450
R O R BER BT > BT EERAVE R ZE6] - M ESESSOTH - 22
i 38 (Star Alliance)if E {EAif¥(e-Enabled Aircraft) & BTt 1T AisBisthim
EERG CAONIEENE ~ FURERTEAAEE - ZRREFS) Z 1T ERERiEAy
B > HLETHIINIZESESS L2 ERlitE - SaUERTE YRR - BriHy
B CAA B R RS - MR PR S SRS 2Rt B
] B < IR B E NV E B A T TR Y E - E {EARMmAV LG 2 /b —
R EALMHU - —F E AL A& - DUSERER AT 7% > PAE B AERTE G
A TR ] PRSI 5 22 T TR & S BV R SR B (E R Y B ASRE ST » [E
IR7 > E ALHYHNIE 240 0E B SZ R B 1T 24 &R SR IIRE -
b3l B ABZRIEAE FAA BYRNTES AC119-1 fraTERHIEIT - Rtk EE A
&2 = AHBATFIRR(T: (Special Condition) HUSZENTFEEE TR ALEIGHIAAE - i
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PR e fee H 50> e P Y = R A R P i 2R 1 (Ethernet/ AFDX) - AR5
JEENNT A FAERT 22 sk, » Hosg e B A EA 4 ] 3.3-13 -

( An evolutionary change is occurring }

Emerging (or already here) eEnabled

Current Aircraft Aircraft

« Internally: Most aircraft have « Internally: Most aircraft have
information backbones associated information backbones based upon
with avionics speaking to each other AFDX (Ethernet) bus, and many
on dedicated connections, with a few avionics and another systems will
exceptions interface to the cockpit via a singular

- Externally: Aircraft are operated network
using voice, with data - Externally: Aircraft will be operated
communications as a secondary using data communications (GPS,
mechanism; IFE, SatCom and other ADS-B, etc) primarily in NextGen, and
communications are not typically vaoice will be a secondary option
integrated into the aircraft's - Support: Wireless systems such as

« Support: Majority of aircraft are Gatelink, and fully-connected ground-
supported by off-line data loaders, support systems at airlines/MRO
test systems, and reasonably secure facilities will connect via networks to
proprietary equipment other data sources or targets

i

3.3-13 Ethernet/ AFDX [ Fil g2t
TR S TR EL G A7 2287 (FMS / GPS)

FeAEFL A4 (Flight Management System, FMS) B4 S i — i
(6 T S L FIFE R A B SRR K S B B 5 I 5 | 2
MEFIE % 5  FMS B LT 2B T A SR AT ok - ()T HE(NAY
DATA BASE) ~ ()fi#5 2R ~ (3T BB IS RS 2RI - ()i
VERERORHE (&HES7) - (EMATEORE T EAEAG B SR AR WGS 84 » T
FMS & FELFTS 2 BT BRI & (5365 PFD ~ MFD - DUR BT A4
(autopilot) ' = FEHTTIE » FMS TIH2HELU T I8E -

® fiiipS - Wi S IFIETRESS [

o KPEIEEEENT - W H BNV G
® TiTEEEHE

® S EEHIESENT

® EIRAMERE

® IBEX% SRR

® TRETEREH
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EBRIEL %:4i(Global Positioning System, GPS)FRE 2 Frie {EHRHIRAET TE
T B - SRR S IR S R B - BRI IR AR - 12
GPS ER 5% # Ut B 5 B F 52 5 1 B2 Al (Receiver Autonomous Integrity
Monitoring, RAIM)ZHEERVATHE > GPS 0] {E Ryifs L/ Bl (F SE iy £ 2B
B2 > [EIRF R R 2 a5 — BV BT 04 » B T GPS BN Z /KRR
{ErEEELS ARAEVEIY - DUm e SRR AR ~ e R LU AT
M > FrdbFE xRl oy BlFE S T WASS (Wide Area Augmentation System)
B EGONS (European Geostationary Navigation Overlay Service) %47 @ 7 #8584
BRI E IR B AR PR SR T GPS SHERBAURE TR - (ERE (L
FEE T U] 3 /3 R(WASS)EL 5 /2 R(EGONS) LY » BITAT{E B ffitdsn T 215
S PP S BT - FUAth bl SRR o1 0 e 4 {17 RO B AR Y 2 & AR L T
WSS - BRTEIES ~ DL GPS RN HEEN S0 EHE

WAAS —Wide Area Augmentation System (JEZE 1)

EGNOS —European Geostationary Navigation Overlay Service (BN HEIE)
MSAS ~Multi Functional Satellite Augmentation System ( H ASgH i HI &)
GAGAN —GPS Aided Geo Augmented Navigation (E[1/E Hf7[5)

SNAS —Satellite Navigation Augmented Navigation (57 g8 A [z [5)
GRAS —Ground Based Regional Augmentation System (| HE)

HIY GPS ZHE B B ERAREN S A BRI « e BdE &R - NIt EF e
FARGHMIY - I EEEENSEZA R - ZFHE > EEFERE
W~ S TR EESRHIIRIE - BN TR 28 &S - & LAY GPS +F
FARIAA A 3 M

1. GPS £ (Jamming) : R[IFHET - [HZE & &L GPS SHFHENGRHY(HEEER(F -
HHY GPS FUGRSRAVIIHRIEH K - NI SIS GPS HEREMHESRS -
FECEH RS SR TEN G (E A GPS THEEsZRR ~ e AT A HE A
T BBl - FA TR TS FE REAT S8 B s il ] RE & [ Ry ST 1T 1 788
GPS 4B ~ AN E ALAVIRIT ©
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2. GPS :flgRiES:(Loss of Coverage) @ t5 FREELHIIEAY GPS # 25 E =
HERE o BIgEE GPS Z4nft LRIt E/MER - 1 GPS BYME &3
[TEER B4 IE 2 PL AR > BIA0RTHiEY WAAS F1 EGNOS BlIEE 1 -

3. GPS HifR(Spoofing) * iE/ZBEMARARE Y GPS FHIRACE R IR R
GPS #Ues » EERE GPS S ER A E ElRlN HIE LA FERY
5 - femE R AR A BBk - SRt FTRECE GPS &
A6y UTC H5fH] » SR NTDIRE A 530 o IEIRGAE Pt & F i 5,

h=1{l'q

HY Bl GPS HERIESR & iS BRI 2 = A » DLRE B> DOT B FAA
FE FHEE LB R RR B SRR AR BRI (5 - DR EIDSE R e e - 25748 ADS-B Ed
GPS HUEHSREE S~ DU B B Eh e - B Y FH S ( Commercial off-the-shelf,
COTS) > FZEEWFHEEEFARE - FEf - FAA IR AR GPS B2 ZsHybT
7t 0 DUBgESHT YRR R PR B TR~ BRA SR RRRE

334 BTARAGHEBETRTE
HURRAMABHS L - 2Ry T RS RTAH B PRI Y U B R RE T R
RS LU T BN 2 TR © SRR ~ IGHHBUR R4 ~ IR ITE £ -
— ~ ARk HAE 4758 (Synthetic Vision System, SVS)
B R =R BURES - AR EIRTBHGR VB ERET]

® PHiEUREs - BT IE T - BRI AR T ARSI NI IR -

® TIRITHURNS - BE TATASTETAVERE  GRERTRE - BRAY -
LIS st AN B TRAE

® X IhRERURG: | fEMLRSEAREENE - RS N BHHTE - (S5 ~ Sl
FIR AR S -

BEZ A& H AT R PR AIRAE RIERTIE AR EEEL - BRI S FIR
fiiel S BT EPREHE - [ RIS BN RV R G 8 (G > LR b
FTPRAVIER: - SRR R HVETRE BI4E 3.3-14 -
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| 121.908 ++ (118,780 com
Y P

3.3-14 BERE RS
— ~ {RUEEE~ %%t (Heads Up Display System, HUD)

HUD J& FZR FRefia S BURHTIRER TR i B R AR S [H Y E T 24t
[T BV SR AE B AL RIS MERR BT - SRR (RBH A G R A n B G RAi &
HUD "R IRATHIRTATEE: - AT EL SVS R EVS &h&(HH - H EATEUREY
Hallim G R T RE S PFD BURHYNE —2 - #apIgfE 3.3.15 -

APIFD Lateral Pitch Slip/Skid Airplane Autopilot
Modes Tape Indicator Reference Selection

At Engaged Mode

AP/FD Vertical
Modes
Selected
Indicated Airspeed LIM | LNAV
SPD|VAPP

150

Selected
Altitude

Vmo
Thermometer VNAV Target
Altitude

Horizon Line
Airspeed
Trend Vector

Indicated
Airspeed

Altitude Readout

Vertical Speed
Readout

Low Speed LOC1 CRS 010

Thermometer H12.3NM HDG090
KHUD
: Baro Set
Waypoint ‘
Idexz;er Readout
Selected Selected Radio TolFrom Selected Guidance
Heading Course Altitude  Indicator Course Bug Cue
Readout Readout

3.3-15 $EUHE NS4

=~ BEnsl A2 2475 (Enhanced Vision System, EVS)
EVS FrigBtivse G nlii BRI T BAERE RS ~ A MES | A 5 015
SUT o B s SO - FIEEIRIE R 27555 77 - EVS e 58

1T EAERRA AR RS > DU AEIRIEIREE R (T T OB AR PGB )
AR RRE ST
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EVS i €781 HUD & (f#(F - HAA1E 3.3-16 - IL41 » EVS JRA/Ed SVS %
&% B Combined Vision System (CVS) » DUERUR B EEEIEE  EHE
Bi4nE 3.3-17 Fir o

>

EVS HEATER
CONTROLLER

FMS CDU

COMBINER

X INFRARED
SENSOR UNIT

Mo ELECTRO-
NAV DATA

IAC (3)
RS (3) NAV DATA
INFRARED i nAoe L)
WINDOW AND FAIRING /\ RADALT(S)
N SPC
EVS Clear / TCAS
Switch 4 - EGPWS
PILOT’S HANDWHEEL —
mow |
DAU 4
o oo
L/H PBA CONTROL PANEL oy

3.3-16 EVS B HUD #5242

3.3-17 CVS 2G5 B

BT IR{THEL (Electronic Flight Bag, EFB) /28T HURHGHY— A - FEFS
CIEER e G e - FIBURSTEATZE BEE - BT TEHEE « HE50E -~ BIRF KSR
BIEES - HHIVURAHAI S > EFB Ea[{E R IEREEIBAIEETR - Eis Uk T
ik ~ Ry%fg IFE (In-flight Entertainment)ZEfiIgs 2 (i (hi{y - LURGET 2 HALMER] - EFB AYE
PR D T IR T B BT R I SRR EE - 224K F > EFB g PARE
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i o BB EAV RV 6 o n UK E Y S BUH 2R EFB A3 TH(F - EFB HY
AR B T A 3.3-18 -

X

FB Class 2

3.3-18 EFB ZRfEELE

34 ERCHRENIRENI R
341 FTRECHAS

RBREYE R 8% 88 E 2B TR = Kot © RATERIC#E 25 (Flight Data Recorder,
FDR) ~ B EE S 40 8% 25(Cockpit Voice Recorder, CVR) ~ DL Fz 845 B i1 2% ¥ 23 (Emergency

Locator Transmitter, ELT) ©

— ~ FDR

FDR 1Y+ S E (2 B it 48 MY &40 8% BE T (Crash-Survivable Memory Unit,
CSMU) ~ 7K N AL B8 t.(Underwater Locator Device, ULD)F1 =l 2 & 5t - FDR
TERTTRATRAT B B v g B BT RE U R A B TR BRI 7 /2[5 R& (Solid
State)y CSMU f - FDR Eff—4H ULD » Hrp il & —(ERFEL(SHE - —RHERIMA]
—{EKBIEARR - & ULD /KR Eh% - HE Rk ]l Eim 2 /0 30 K o =i
HEFHEEHEEE (L) Hm (R ) fifsm Ca/7Z2) IIZEER RS -
FORIE ERhR & {252 FDR rhéggk FAK - B4 FDR 408k ERE - Al A e
e Bt [ <7 %5 (A (Ground Support Equipment, GSE)& 1% s HUATEC#RHITRT T
Bz - 325 > FDR {BREEHEHE N BBV EH T A -
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~ CVR

CVR ERRAECIEETTARGCE B MEE T AT » BN LR UREE & -
CVR B H R0 T A (HFREATPUEAR FERYE s EEm A ) HYRE
ELERNA LTS | BRI S - A\ SRR B/ E R - DRSO
JEFEAERF ] (Greenwich-Mean-Time, GMT)SF &} - fEREBIAE T » 5A BN
SEE I AU ok o HYRRAZE S ] « SUSRE R IR A FE 725 48 GSE ARAE(T - — AR =
CVR T {RFRMIEFE TR 30 3884 25 /NIFAVEE S 408k &R < Hi=(i CVR %
PR E RSSO IR BT T B RHE T » i sa R R B i A& =R - SR
BRMRFAEEREECIEAE T > N A]f# /& SSCVR (Solid-State CVR) ©

» ELT

ELT 1, 121.5 MHz (VHF)F1 243.0 MHz (UHF)$E4 145085 » 1£-20°C (-4 F)HY
BORIREE N Al RF G AR E 48 /NIF - BIE R LIfE-20"C (4 PAVEE LA
406.025 MHz FBRZS [m i 2 (S =] T 2E asas BB QR - e S e
24 /NIF o & ELT {FEHI - SRS a8 & e - mAniei A\ BBt A B 24
TEAE#EE - B ELT Bu@hfs - sHOR(E e Rt A BRI AHEE (270 48 /)N
) BUAMEE - ELT FEiEHEPER BUREEIY BN S 90H] GPS RAUES I DLz
W BERE AR 3 255 -

e e i B Ay A Bt o & PR BT R4 H 4 (Cospas-Sarsat) 1Y -
P EL A 75 22 A1) o 0 (Mission. Control Center) #8 %5 45 #H E[) SAR (Search and
Rescue)#[i['] - Cospas-Sarsat [y H IFE Ky R ERAY 2 AR T AH SR (5%
HABIEAIAE 3.4-1 -
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COSPAS-SARSAT System Overview
2

-
',‘

e €
L3 ; LOCALUSER
) 7

TERMINAL

MISSION
CONTROL
CENTER

3.4-1 Cospas-Sarsat #H{FZ24E

342 HUSRREEHZRS

R (R S HH 2447 (Aircraft Health Management System, AHMS)3R 455 Ay tH e
VAR (i - AHMS AV EHAEER ¢

® SRS B AE A L S I AR
® (eift OEM e BT Y& (FERE (A AR RR IR e
® SRETHNME T EAVEA - RTINS S Ra TS TR H

AHMS S4EIELEL RIS » [ HCAE RIS » oA B T A TR (et
ATRAEZEN - AHMS BIEAFA RIVAUIEDR » J7E RSN 904 OBM HE(T /i
35 FUSZERIARS

Rt 2 2 BT TR THEH] 245 (Electronic Flight Control System, EFCS) ~ B
FNIRITIEH] Z247% (Automatic Flight Control Systems, AFCS) ~ DL Kz 2 ES T S EHEIEH] £
4t (Full Authority Digital Engine Control System, FADEC) » 4735/ M 4340
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BT IRITIER Z4 (EFCS)

T BRI TR AR R By - BT B9IRI T2 i (Flight Control Surfaces) 4
0B Ry ER SR G ER AR B SRS )7 U EE) o K42 8 [Hi(Stabilizer) B 5 A
(Rudder) o] DAEIHF EL G EMEARERIDNAE © TRAT B (1 HITRITHEAR (Sidesticks) (s et
LTI (EERA - AEEE TR =0T - RITEHEE
AVERE S A BRI T3 » WARS H A O SR EN AR THEm i LU BRI T B A #2
s o SR > A BEIE I (Normal Law) i FHEYEN T - SESRTRIT 28 A L0
ff » BEREED G (B B DL S R I ARy 22 2 R4 - it » B
et —t - NG A EfEIRE - DL Bombardier CL 51t fy (il > 1#
HEeA 7 BRATHERIERS - MRIEERE - 5 (Alternate) 5 E 13 (Direct) FR7 T2
ERPREEEAT BN H BB R GAVIRIEIE < - 12 7 B ISR -
® 2 HJMEAERIZEEN (Elevator Aileron Computer, ELAC) > 2 ft7 [#AEELR]
® 3 Hilfias AR (Spoilers Elevator Computer, SEC) - fi2 (B 85 4%
il SE B ELAC AR ER -
® 2 ELFfEHENEERS (Flight Augmentation Computer, FAC) » $2{LEEE) )5 [HIfE
% o

FANER 2 ERATIEHIERME T 223(Flight Control Data Concentrators, FCDC) >
{i& ELAC M1 SEC HUSE AR Ho {8 1% 2 BFIS A5 i (8T .47 (Centralized
Fault Display System, CFDS) » 851 IR{ T2 8 2 M ~ 2R Bz T A e
B8 (& oy HlanfEl 3.5-1 ~ 3.5-2 ~ PAK: 3.5-3 fips e

A/P
COMPUTER FEEDBACK

SIDE i
STICK

1 FseTL
pu| COMPUTER
__| PILOT'S COMMAND

3.5-1 BRI TIER ARG

RESPONSE
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ADIRU

¥AW RATE
ORDER

RADIO
ACCELERD ALTI

AILERONS

3.5-2 TR

GROUND
SPOILERS

MULTIFUNCTION
SPOILERS

ELEVATORS

+—

THS 1

1

1 1

1 1

1 1

1' = SPOILERS :

| |

E 1 1

H I I

i | HYDRAULIC |

: SFCC ACCELERD | RADIO 1 JACKS 1

H ALTI tommmmm -
i ADIRU LGCIU

: [ ] MECH LINC

(REEGHENS R

FSCL

OPILOT

POILERS

S
GND LIFT DUMPING

MASTER
DISCONNECT
SWITCH

(GROUND SPOILER]
SELECTOR
VE 1

4

N

—*
FCM1A || FCM 1B ‘— x.m.x—} FCM 2B || FCM 2A
| I l | ARINC 429 BUSES | | I |
o s N L ——
FCU1 PITCHFEEL  PITCH FEEL FCU 2
SIMULATOR1  SIMULATOR 2
‘»d__}® W e pe

PFA 2

IRESOLVER]
MDU
CHANNEL 2

RU

RTLA1

DDER RTLA 2

TRAVEL LIMITER

3.5-3 &

TRATHERIELTT B IERE (5
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=~ HEIRITEH S48 (AFCS)

AFCS BIEETEHYT E 2385 2 4t(Autopilot) » 8 & {(RIE H nlHZE iRy R e
B E - RHEAE T - Bl 5 EhEEBE(Single Axis Autopilot)iF (£
eI g AR 3EE~F25(Wing Leveler) o & il H #7758 Kif (Two Axis Autopilot)
PEFIEIFRITHRENE (22 H FRARAY 2 (Rol) MR HI(Pitch) - =i 5 g i
(Three Axis Autopilot) Il FrA HYFER I BIZE - FHEFEFIT RIS - AFCS i
HEfERar i E SR A4 - A EAERTE 5 [ (Flight Director) » fit
Az iR E B B B e T EhefiiE = HOEE = AEIE - BB R
{5 PR (A 25 AR RS Bl il e » P2 e B9 RN 23 1 ) BE R PR (L [ BT SE - 2R84
3.54-

3.5-4 HEIRITERIRGAUE

TRATHES [ A BRI TR TR - RS2k B BUHI sV E IESTRAE » 24
&R DR R BRI T B8 15 - TRITHES AT <2 PFD i< 0I8TR

AP fE PFD HYEE T-32HE H i1 8~ 23 (Electronic Attitude Direction Indicator, EADI)
ERIRIT B ROR IR BRI TS [ - FER TR - AT B ] DLFEh T A EHITR
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o A
TR AR RIRI T B BRI THES ] -

BETES AR SRR ] - TRITHES

185 ARG ER AR H BB AT -

H & HPY(Auto Throttle) & AFCS HY5S—IEIHEE »

[ EZEATLIRE > AN

CEANSEGE SIS N

T A DRSS B BTG

EEHP TS LA R Orag - (ERTIRAY 22 SRR A G R R DA

s T SRR 5 R I3 OKAE » DIERFIERZE 2  SUE YT ~ S
B R

| - SR AR BB - BEHP T n e FE) - BB IR RS
3.5-5¢

|

|
|
|
|
|
T
: No.1 RVDT
I
|

CHAN|CHAN
adl THROTTLE

SELECTION
CONTROL

THROTTLE| |THROTTLE
SERVO SERVO

T o g Toce md
THROTTLE inc| |oec inc| |oe
1AC

—
EPR/TRA
TRIM |
- -——-—
e 1 1|
A

EPR DISPLAY

I

|

|

|

: PARAMETERS
4

|
|
|
|
|
|
|
|
i |
| AUTO
|
|
|
|
|
=
C

T il EePracTUAL
EEC | T ERRCOMuAND
CHAN|CHAN| ST S Av
AlB
[ wo ADJusT
| HE ENGINES)
| | ‘[
| THRUST ,‘ |
1
\ ENGINE | AIRFRAME

ENGINE

3.5-4 HEHMIRGAE

=~ BB 248 (FADEC)

FADEC fg{ft 35 Shisdzeh s ohse - BAE MY

PETEFEIRHES]

S R A B AR

T R HITRRE Fh 2N B2 S B HE45 2
By ~ TRIERRE ~ R ~ IEH Rl RF

e R W w51 1 88 44 /] (Variable Geometry, VG)
PETIELK 24

P25 | H AR (Bleed Air Valve)
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RIS

B ISR E)

(EUEEEIE i
PEIEZBISGIARG L B 2225
(ELapigal: o2 SGIbEyne 6 IVNESE N
PEHIEZEIKIE D

FADEC Z48 1] &5 7% 42 S SR P I HE AR5 T AR 2E i K2 e ) B3 (Thrust
Reversers, TRs) £ FADEC &1 » #4877 (Electronic Control Unit, ECU)
& E P TEERIRY T B AR P IR A e e BB i B AR e 5 [ 24
77> EIREIRE R TESE Gthia - (T - ESFEAERER) FIRi(E s8> i
(72 BACE TE S BN EHE )T - S [SERNENNY - 1Y ECU # g B8k - 1F
EENE RS RIS T B —4H i IE A S Ehi - o AR A FEhEC
A HEL TR R B R (S A A R - R R A TR R A sy - ANER DA
TE4R AT Y ECU {1 By fff% -

36 IiRAGEEREE

=

RIFE SRS ~ R BB el ey Fog H 22 > I REVERHTER? ~ ATE ~ BIfiELE
s i 20 B e o > L SEANEE 3.6 A -

B FAA TEEHEE BRI ZE i 548 (NextGen) HYEERE B BRI A
(National Airspace System, NAS) HYFR{C(L o NextGen 1Y HIZEHES NAS MEERRY
o [FIFHE S M B D BB B e A T IR ARG - IR B TR T A R —E
FEIRVEREHYZEMT (Performance-Based Navigation, PBN) ffip& SR FF AR B » 15 T2 B
% #% RNP (Required Navigation Performance) / RNAV (Area Navigation) IHEEHIFIZEEE T~
i o R RSP FTREE Gt RNP/RNAV RE5HESRT - MEM RNAV #E5
RE IR & R RO A PG HIME—JT2E © 55— J71H » RNP/RNAV Z 4 A 35 E R
B[Ol EE R 540 (ADS-B) » BUCH I ERHE BATE - B0 ZZ TP RS2

FH—IETMAR RS A2 G 28 mE M st sE & TE - 5141 WAAS-LPV
Bl WAAS BLEFHEFES|IAEAENES (Localizer Performance with Vertical
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guidance, LPV)FHERHY BT Z 0 THE TR SR - BIREGATERY ILS CATI ~ foffiEE;
= 200 IREVIFTEERTRCE - (FEREE ILS (IS AENIETA ILS s — S (E
TR VIR SR G AT > BES AUt SRS 2

Toda

Ground-based Navigation
and Surveillance

Air Traffic Control
Communications
By Voice

Disconnected Information
Systems

Air Traffic
“Control”

Fragmented Weather
Forecasting

Airport Operations Limited By
Visibility Conditions

Forensic Safety
Systems

NextGen

Satellite-based Navigation and
Surveillance

Clearance Trajectories and
Routine Information
Sent Digitally

Information More Readily
Accessible

Air Traffic
“Management”

Forecasts Embedded
into Decisions

Operations Continue Into
Lower Visibility Conditions

Prognostic Safety
Systems

3.6 Rt ARMEE

H ARSIt ER A T 2R Rl TR SRS A - (R N B AT
RERE FRAE A A TRARIZEFIISEIEk(Aircraft Control Domain) ~ JERE 2 - A FAES [ZLE
M P iR A B oy B BB iGN A ER ~ UK TR 20 e A48 22 R B 2
TRISEE T EEAIGEES  ZGNEREZE L IRENEE -

RS 2 2 e TR N I GRS S B B H s B (L TRl ~ DR R - BB B E T
RECSAENT USSR S e i st > SUBREHL - R ~ B2 (= B &
FE R BHAM B AT Ry - MER 2 2RI LARE R51 3 el [ AsRaT

® ik - A A IS I RS AU E R S AIAIRE 1 IEAE A T4
FSTEBE NSRS R © [FIIRF > $IZe A B ECRICRE S P e S &0 & ~ RIS
HFEUAT AR YA B

® UmbhZrar ¢ Mmaet (A0 ° (el - S RAYERNE - ERCAUENS - TTEEREE)
PEAEIEE £ TR © b 2 4 ] DAPReE 15 ek i R H Rl & e 2 8
[t PR i o8 <2 F FH D RS B B S VRS -

o [EMEAZ e | JEME AL e Mg A Im I B THIERIRER - 7 L REGZE
FYAFHIURTH 55 P FHAE 2 S AR &R - 28 ] DA LR B2 A I e PR e s T o A B
P BRI AN -
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FAA $HEHIZE SR IRUERS S0 1P 3% 1 T RRATEA ACLI9-1A « {F Ryl
GRS i S T 2 S SR et » e TR S5 0 FERE T ANSP (Aircraft Network
Security Program) » 2% 35{i A AL/ 8% 1 4385 — (e LB R FIAHER ~ 4T 1kAY ANSP
DB TS E -
o FEIFEIRES R 1 1R IR R B A BT
© HEECHRAVAISE (S S T Y - RIS PR e 2 » AR
AN » AREIRAHA R SRR -
© - EITHRAR - SRR T R SR A AR TR (T
B -
© [ikAR AT « FREREZRETIZE -

MWEZHEEAYE - FZEas (I ARY ANSP AJER 5 BUENT RN ~ ARS8
AR - SR REEECA G I at sihe e 5 H S sORERT A AR -

3.7 BT AUEGHRE

TEMTZE B T3 > Galler 1 Slenski® 385 B8 RELHIE S 40 N AYAC B B LS
BEEFTRER FEIRA - QMEEREHRER 36% o EEIZEHN—IH 5T IR S R ETH %
W WETEHAE 3% NER LG ELOZ R SR B AER° © RS FHAH
1Y “dircraft Mishap Investigation Handbook for Electronic Hardware”—2 S HAREFS H,
BRI AT RE R S B AR YRR 2 — » AHRARY B SRE i o] DR LA RATRIE 2 90iR e
HYEEN > ez B Rax i AT [BOK SEHTKCR - FERe% b - femZe el - A%
& FH AR R WA {25 2 B T e U e R - DUBETTERRE (EmIY (T BB 4R - B E B HAH G
CFEIRE A E WS T R AR ES 1% £ 4 (Electrical Wiring Interconnect System, EWIS)Hy—
i o EURE - EAREENITIAR - RS AR - RS OB B C Y - SR A
HEAE - ERAERS  ERREME (BEEGE EENEE ) - ERJEEdRSE -
PSRRI SRR R I B BLAHRAAC . ~ BBy ~ AR as e m =~ B -
DURAEEZE ~ TR ~ #8242 ~ BER &Y EWIS 4H1F5E - 157 L B8 1% A R TRAT

5 D. Galler and G. Slenski., “Causes of aircraft electrical failures”, Aerospace and Electronic Systems
Magazine, 6(8):3-8, Aug. 1991.

6 S. Sullivan and G. Slenski., “Managing electrical connection systems and wire integrity on legacy aerospace
vehicles”, Proceedings of the FAA Principal Inspectors and Engineers Workshop, Seattle, USA, 2001.
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Hil > FIRAR—E 2 R R TS [ > SN R AT [ B iR s A Al &
TR =S

® [Tt PR EN
® iR ¢ RERESTEAYEN
® CHPFSSHI-FERGHE - REIRIEERSARSRRY E A A -

Rt b =R Ty - A

1. SIEEEEHYSE B L 120208 =M EIR - A% Ky 400Hz » Z4eEfit 120
IR ~ BAH S Ek A HEEEE (line-to-neutral voltage) » DLk 208 {R4FF ~ = EEKATER
E5BA(line-to-line voltage) - &R FEMN IS - (F R PreEAI RIS AR AIE -

2. 28VDC E @R > & Etieft - SEAME T SEGHsiR A - EETZE
F - AR L RA LG (5 A SR T FEA > EE AR S e R 5
EREEEEREN - WERIEE BE A NERT KHIER -

3. 270VDC Hi & > {Rt T ES TR MEFAYER R ML - 270 VDC BCEHY
(BERGER » A E — DR E B R4S s - BT B s eI E
BIERUN o RZEHIETHRMEEEANENR 270 VDC B Rl (KA FEEE -

FERE RS B Z AT g 2 B A = (EFEA

® RIS HI e EEURIARHE S i e R F
® IRpRI R E A RN R TBERTEE KR
® IRPEIRIT H] HE S TRAR B 52 2B VARAE -

B AR N s T 23R A B RERVIEIRE - R R = BHEEIVIERA I =B
a5 (electrical) ~ 188 (E F (mechanical) ~ X $¢(fire) - DA 7| HE RAYEE4RIEIERE » 3
AT TP A 22 08 LR U A B A Bk B T RE Y R AR i fE AR A

® 5 (Recrystallization) : QISR &R NIEAEIFAE SORRE - SR 45T R0 S 18 -
AT DR 1 B R (R B R A AR T R B s IR R TP B R S I b

® IRkl (Beaded Wire Ends) : fEEIEIREBIR RV E > FomnfE s is
Y& -

® & EiEfS(Metal Transfer) : BRI\ P88 4 G BER E N HN S BHIE L R H B
INEHET RSV A IEA -
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® HAHERETZ(Cup-and-Cone Fracture) & ik FEE MR HE AR AZ YL (e & fu e 28 AL (R 50
JERS » ATRE S A A IRET AL -

® 4@4%T7i% (Insulation Failure) © 4B4%MHE S4B RIE 20 KAV E REZE - 2@
BRI A RAVERINNSZHE ST » /& RSB GATRHThRAEFTS [#E -

® ‘Eux & ENE {5 (Thermal Damage to Insulation) : B &Y E&EEE A NS
HEE - EFWERME R - NIBEEE (E R ST BUR BB H )

® EfE%E(f(Conductor Discoloration) @ ZfEAY S A2 AN ERERS [HERY - th 28
R LA E 4S5 -

Tk

U

g

BUBIRANS AR TR R IR ERATATIE T DURA 59 T L 1
FOHRICE: - HORBIATE IR T TR TR - BB R B E TR
TR L T S B S AT S3T » DAET 5T -

A ARSI ?

o HESHETMINE kA 2

o HEIE ST LT R 2
— ELRAE SRR T2 9 LA - S A BT BB AR s
B EABRSERE S - ML - BRIKES - BEEIENS S% WPTEA% 3T
FFAEE -

EiF% > SRS | EEERER 2% (Trans World Airlines) TWAS00 fifiBEH ZEE 1Y
A AERHE T R R AR S s - (B S E R - 7 3 THEBE T
ENSTkE oSl

L ISR TRRER T - SIRA RIS > BUR H e Rt ah s

Y ECHIRF R H R PR

2. AR EBRERE RS RS WK IR AT REME

3. ELHEITREGMHMERASAE/BIEHIFE -

17 {4 B S s SRS 1B AR P BT 8 FH Y ZMELENEE (Hot Stamp Mark) > MR S H IR
B D48 SR R SRR ARHAEE - DUEESIRE TIPS 133 KAE ~ I RIOK SEAY U -
W& 3.7 Fow
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* 37 BT RAGREGIRERER

CONDITION

Electrical Overcurrent

Recrystallization

Discoloration of conductor

Discoloration on inside surface of insulation

Uniform damage

Electrical Arcing

Beaded wire ends

Material transfer

Nonuniform damage

Insulation Failure

Chafing

Carbonized insulation

Nonuniform damage

Mechanical Failure

Cupfcone fracture surface

Elongation of wire end

External Thermal Damage

Insulation damaged on outside vs. inside

Recrystallization

Nonunifrom damage

Insulation resistance changes

Hot Stamp Mark Areas

3.7 EAELEIECIE S
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38 BEFLRGEERFAE

HEER (Connectors) F Ry 4R RS » (F4R4H 15 DURE ST B (A5 AH 22 DU IR S R B ER
77 Hp S A G e A (T B FTE R AR VIRER &R > B RS R A L REE
B FERHEATREES [SFEAYEAEEN - [E 3.8-1 ZHAIAYHEREER VI - PREETE I
BRI E AN B S (e

® f#[E (Receptacle) EFF ST » 8 ZAEERAM L (BTRATE)
® JHUH(Plug) ELFEME ﬁﬁﬁ%ﬁéﬁﬁﬁé’ﬂﬁmﬁﬁ QA STEPE

Receptacle

& 3.8-1 A HEEER I

PETE R Y SHEUIRC 48 R S A B LRI BB A > — ey DA R 2 T M B0 - e R

U LS Y B P Ao L5 ZURF S SR AR 2 ot VAV RS BG ERIH - AR &y B REAE ST

Y7 A2 B JBR PR et R B DAL A TR - PEBF R ER R A = YRR AT E A DU T 5% - g

SIANEASERC &A1 B~ BRREsIR e E IR - Hoh SUPUE AT IS A S28HA Rl

TERBIMERINZE S - AR e TR A ES - REhHY EE RIS RAR R - B

HE ASHPEERHRSR BN BIRAG - nIRE G EH e R ER - BT E GRS (B MR
(IR o B ERFR S AlE 3.8-2 » HaEBFE sl T ¢
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I SRR R A A B EA LA

FERR M 5 AP E T B H E S & s e 1R
VTR N R RN (AT 1R |

BN S BERNRIIE I T R 5EY S A E
[ Eih AR R BB Y B SR R4S R ST B

3.8-2 $HHAEERR SR

FEFAENESR ML T - PTG E A H A2 7R R AP L R e DU B A T8
S ot o AORFAELL PR ATRER - RIS E R A R &R S RV ERIE H

® HIREA K EHETR
® EEfK Al

WHLT BRI - AIBURFTEE(EE— DRI ER=E 01T -

S A TG RS (ISR
FoNRAG P RE R R RS b
A S P

PR SS i LD B A R AR P

IMAEHEL TSR RS > S/ NIHY LRU BCH AN N TR Ehase i > ey REMRF 22
e ot A IERHRER - M ATAAE R — 0K ~ LA R e i s PR B R -
AR SR B R BRI Ry — 2 - FIFERID IR B - BIEGRORIY » FE i REEsr &
—fHrE/ VAR 1 IR TEA V)RR EITEIESE - DA H &R B -
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39 fHERHIERNAE

ANETEVTZ BRI S F B 27E “Aircraft Mishap Investigation Handbook for Electronic
Hardware (WL-TR-95-4004)"—E/26 5 75 " EIRIEERSAR | KEF 6 = T fYEE T2

RS ARSI — AR - 8 R SRR i B P D B TR Ay A
FEACE > U E A B TR E B T R @RGSR Z — - TP RE SRR - &
PN T2 % OB RN HE Y B 15 - LA BRI S R R 2
BRI TIRIERSRER ] - FRBY SN - A N BAE A AN S Py AR B A T
2l [ e A DL S T RERY I - AR BE R AR RIS | W] DASY B BRI (Single-Sided)
it (Double-Sided) L K Z gt (Multi-Layered) 3 & - BRI R B — Mt > EAE A
ARE% - H B AT B TT AR B (4R FUR - FURNARR R - Smiit 28—
A (BB AR R P A AT E AR B - e Eaem FHPYICE TR S 8RNV FL ~ T R R
T ARESHYAEFL - FLHYPNFREE H SR T Y - % Ry S i L (Plated-Through-Holes) s PTH
Gt o DA AR AR A RCESRES - ZEt (20E MLB) AI#R A%
TR ~ 153 PRIV T BRAE —#E - JTR A URIBF LAY RIR T A S - 2/
RIS ATE 3.9-1 -

Board Material

Blind Via

Component Lead
Circuit Trace

[N NN\
R

AMAMAAAAS AN 5 | NNANN

/Buried Via\—
v

Plated Through Hole

ia

Solder

[ 3.9-1 Z s~ EE

TAE B ES AR AT | > SCRTHE S R (S B I BE AR AR 1 L R BB A 2 el - 4R ED
& #E R (Printed Wire/Circuit Board, PWB/PCB)IYFRIE 25T Al fo 735 [(R IS (4R
PORE T B B R AR L - SRR ERERI (Surface Mount Technology)HY
E RIS 2% T # 2 26 JgHY - SMT F1 PTH A& 11[E—PRERRS R RG] o FMEED
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TS > SRR IERRRS - i AR EREREE ~ TR AR PWB o B mofa i Ry K
2R MR (L REAS - —RRIFEDC T SRR RRAT ARG e L~ R 7 SRR B ] -
FEEREAEREIN A2 PTH I SMT FYZ24E75 0K - [EffRVE GRS R Bt -

FIHMETRIR AR RS - BRI LL NRYTAMHEELATE Ry re€ - U S B I RS
MEEC IR A B RE S ks -

FEpa A R RS AR A TRF LR T

sA /) r i sk E bR FE RS AR Ak A

AEFZEEH X B GRIHTRI MR T

PR E N B IRE G REES B R R

W R AR E > R REGE R (Integrated Circuit, IOKIRLLTTH: > Bl
Hp2(Lead Frame)i# 3 £ PCB- NIt HERZRE & H AV T I ( A5 F 4 81> Bumps )
EAH AR RIS (PCB)H B UIGE B 7 _EAY SR Rk - MDA AR BB R o1
T P F B ARASE Rz o 1C B E Ry Bl - (HHAM GBS ~ 3R - 36 ~ $F - $nsllE
Py & AR F R > RS (4R~ LR - AR RBEMH - 1C AR
/NT 10 fELLE > HATE PCB _ERYITARIEELY S 5 (WK (microns) - [AE 90 AT -
FEEERIRy 100 iR o ZfF RS RIREIRER Y D > (5 2t B 5 F 2 B ek ey 2 2 - (N
MR AR BAFIRE - RN B T RE IS i ERIVIEE -

FEFEBIET > G ERBE M ER T IR A T RE A

o WUETRHIARERTE SIIETY  AAEEH T A
© IH A GIEIEIPIIME TR AR R R - R LR %
AR IERS

o FEEEAHMIT SR - SR TR TR A -

£ 20 142 80 4 (ARG - BEEIRHRSE M (AR R 5 PRI » FERE T2 P
R R ST T AR » th (R AR R PR 7 T L I Attt « 357
SFTERAN IC &+ €93 SI%HIET 240 IR 2R (LBEMIES] | (Field-
Programmable Gate Array, FPGA) » T2 EL{f o pi i il % S 2 ks DUBECEATATS
SRIEFSHIRE  PRULHEREZ OB « SR » BIPA S8 FPGA 1R FERIHALS (Ball
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Grid Array) 5 FUE - [RIE ATRESEEARBRETHAVEIRR - FERlE S e T ~ DU ES
BN R BT o B R R TR - AfE 3.9-2 R -

N \
/ Fractures
Solder Balls yd ‘ S

Typical Failure Points B

3.9-2 FPGA HHEELH R EMEHIORE

B TR R SRR © B  BRIAA 5D - 3G (Wire
Bond)4 BBz « AEIRS BRI SUEBMIRT 195 - B IR - S
PWB ISR RS R IR T AR S PSRBT © e
VA VTR 1 S B O 65— 5 N R 1 0 53— AR 53 8 20 R TV B B
B SRS B SR S - TEE SR (T PWB ROy il e
% V2R (Conformal Coating » (ATEZIIE) % - FRBERT - EBILI 6
SHERIELIAES - FH IC ISRET - EEBEERE T  LRE WA
FRAUR ¢ 253 - RRRRENSE  SUILIEAHS - SCRREMETRT - SEM BEEHLLIEH - SEM
# TSR EUERE 7 (Electron Beam Induced Current, BBIC)HIS + JEHEEMERZ RSNV M
B H R -

HITERIG A E RN > HEENGET H] > SR A TR TS SR AR AH R R
G2 EORE © AR AT LR - RURELE B A A AR A s I B PR AL
R\ PREEFEHE - RAAHY BRI E R BAETRF LS T - M BRI B fE B
B BIESR— V)T sefraae i 2 X Ot - iR/ NEEAYE - DU IEY AR
BB IR ok A (F SRR A L T R

® EAHEFEINE > FR(FAEP R R SRR

® Nty hHR M I RE A RIS

® BT R RE G R AL L By AR Y B I - B R R A B
® Ll Rl RE A IHEE M ER T - BT T RE B REE ARG TR
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PR TR IR e B R A A B AIRFTREE EIRVREE] ST RO S B R A R (E
TR R TR R B R T A - ZEIFICT - AFIEE T ac g
e A2 ERERZHINEL - ST SR et e RAVEIREEN St RV &
%, (Tin Whiskers)LUkz T iESSZE | (Radiation Effects) S i HHTE4H -

e B §75% - il — T RAesEHE - AR RIERAETENS (CHIEEED)
FHAERER  BHEEN - B8 B0 ERE T EEZR(mm) » Ei/DEIFR T H
REEZTHEM 10 2k - ECHNVEFREGET - AL EHEE RS [SEes
Frignk - ERE S SRR - BALA FRVER T #EE T —IE - BUER 2003 4
2 FiEiEn T EYYEIRAIISS | (Restriction of Hazardous Substances Directive, RoHS) -
PRI T8 ~ 2R ~ ANESS AR SEVARIRIEER - MEE BRI BN - g fE T E
HIE M EIE R R R WRAETFITAANES < B4ET - B 20 D 40 FAEREIR
ERI$5 2 T A B AV R RS R G DAK » BV FriE eV AR R R as ~ B TER CmzE 100 {5
FETT - $H5ENIIMEIEE NASA FTiEfTHY# 58 10 48 Rl R WlEl 3.9-3 Ak -

= e —
Tin-Plated Connector Pins after 10 years
Canrtasy nf NASA - Gaddard Snaca Flinht Cantar

3.9-3 #5INEL (Fe) 8110 FARGEBRE (5)

1S B2 B S By B K % B (Single Event Effects, SEE) » {445 =158 & - F-(Nutron)
ST+ (Alpha Particle){HEGST HE S AT A S0 AVIRAS BE RS TR » fEaiis s -
® hFiRE : SR TAAEN KR - B H AR AR K B RS FLEZE N =R
Enolf I ERMmESR - P BB RRErS F AW R+ E2E
HET-HNE B © iE BT DAS [RCR I B R AT - (e BB AR BT e L
[ BV E Rl A 1L -
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® [ ERAERST © Pl EARL T2 i B AR Y MR EI AL 2R3 5THY » B rTRE 2SR
B EERDR LAV > EE T IE R S RIEC IR AR TR B ECEIRAE » (e &
£ FPGA VB RHEIE - isEeslaftitiim oy "t - R TEAIE R SRR
CRIRCEERI/Cis

3.10 FAEEFILHIT

FEARRGRIEN R » s A B EH G20« HRIE T 25ERT S (2 EREINE
EPREZE » 5582 B M—EHT - 2k Bombardier Challenger CL604 %% HSTCU
(Horizontal Stabilizer Trim Control Unit)f75 [&% ~ SRR EE £ B E L 2Ry E= G- -

R B AREEE PR A 1 2T 3H =U/K P22 25 (Trimmable Horizontal Stabilizer)H
et EECHR/KFRE B o] DRI IRI T B 50 E EhE B R AR/ R RATECY
PEHIRARAIIRIAIERE > DARERAEAE IS (e | - E RIS HYEC TIRREI - TRE 25T

& BT P FE ORI T - (eI AU DI TT - HEOR B R T AR S8R © Bombardier
Challenger CL604 ZUMETNERFHILESET » Ao A ERY HSTA (Horizontal Stabilizer Trim
Actuator)PL Kz HSTCU - EEE&E 40 3.10-1 Fis °

Zo VY

i)

[TARRE 22>

Y
Y (DS sl Mo

= VY YYYVY
i
\

YWY
YRy

!

3.10-1 CL604 7% HSTA B4 [E

Z MY 2005 4F 7 H 12 HEZHIE HSTA R > HiE4RSE 5593 » P8 HTHAR
EICAS H4#i T TRIM CHI INOP | - "MACH TRIM | I " CAS MISCOMPARE | f & H i
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EOHER > [FEIRFHREH A B R E B A E R BTEI R R e a8 L NS E - BRI
FOARFIFTRMN S - RELREFTARY 4 (B2 E R 22408 25(Circuit Breaker, CB)#1L
B » DA IR IR B SRS TE MR RIS AR AP AT AU - 1R N B A BB BN
{EIER] ATC sZARAYTRA TR R G R AR » @RI P 2ela0% - (Bl 3d A 2
ST REE CERTASE 4 E{IRYIRRE - &8 m L (B B T2 A\ BRYSFAlieE - 285iFR 7 HSTCU
NHEE TR E (495 Smm (i7f%) » HMDIEEIIES » Rd8E Eifr4eds HSTCU
Il 54 MCU (Motor Control Unit) o Z {&3Z % F4F 9 H 15 H » 2 /e fiiR S EICAS
NHHEL T STABTRIM HYEREHE HE A AH A B IEIRERC AR & 1% 4548 20
/NPT LRUs ~ RPEHVS IR » bR 1 SR B SR AT B R E AR BRIt - 3l
EAMERTE - 205 T IRb-ER, » &8 K HSTCU ~ HSTA ~ MCU 25T - £ [ [H
FHY 11 A 110 - 32 IERES K AGE Lagos Fé{TE 9L Farnborough » fifif2 Hp i 25 2 HIER
STAB TRIM HRE#E$HE ~ DR BB i AR E /35 A SRV E - BEREANEE
PAN PAN - ifi[i] ATC 35:KiEif% 2 555 Stansted 155 - £ N FE > STAB TRIM #4575
HEEDIFPER] - 1R N B E & MAYDAY 555K ATC RAILMTEE#TR1E Heathrow 35 (¥
HHERWNIE ) - RIEESERDIFHEE DR TRAANE2E - HEARTHEE
AAIB ZFHETHE - MAEAEIR - 55— 2R EZIHTHE - 4R9% 5361 - % 2006 7 H 6
HAE3=E B (#h4# B2 M Fort Lauderdale JRIEAH (N Salt Lake City HYZFTIRF » IR
HSTA 7efief5 S 1800 T B T{EENE S 2B 2 A m N EYREE - 5] NTSB t 172
{THHE - &0 AAIB B2 NTSB SHEHVEHE » e DIAVEER S - SRBaT -
HSTCU £tz #7554 KR EE

B E e AT = RS AVERE th T - R

TIMTEERETR © PCB %] HSTA {EEIHYSTHIZE Gt

FHREEEEE (BI=F2)

SR A R A B A 3.10-2 BT > TIEH HSTCU Mt fE AR = [R5
T A AR RO - RS SRR - A ERH UL - Bombardier BERMECR S D
FORFTAT PCB SRR = D518 - 46FE4@ It —iR% -
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3.10-2 =5 5593 5ti% HSTCU F 1R R

g~ R
L SHRLHE R ST - BT S5 A R B LS B

H -
FHER B S BURFATSESGER EHREFISE > s bA FEA SR S A Bl T A AE
71 MEEFEERREE -

REEEET AT ATSE N BEEEURII AT - G SISOt - M0

2H

f\f
e

63



