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¥ 12 20114 BART ™MSAt &zt
% Buy America(B/A) @ 7] %7;1{ 7N 60% 23 A$, 232 72 % 0.25% 7 Fa (A 10% M)
IS (19 thy| %)
72 4l
714 7|l= &gt
Zdl=C|of 33.00 (100%) 46.70 (100%) 79.70 (100%) B/A:66%
UAE 31.83 (96.5%) 41.39 (88.6%) 73.22 (91.9%) B/A:95%
ol =2H! 18.42 (55.8%) 30.05 (64.4%) 48 .47 (60.8%) B/A:70%
E 138l EEFE LTI QFANE
FX| A /=7t =& 24 2 A EM FMEAH HR &5 & E
North  America Buy America & 023 AAR,  ASTM, EN EMU
South  America 2O 60% =otE 2F Ulc, EN EMU
European counties | Big3 ZFRAIESCZE HZ0HS UIC, EN EMU
HK, Singapore JleF0| =o0{ A™Ilct UIC, EN, BS EMU
East Asia PSPASES S == ulc EMU, Loco
China MEZ0 W (F4S 40%0] &) UIC, EN FRER B
India Big 32t &AH™, Z4 UIC, EN, BS EMU
Turkey Big 32t &AM, SX|s STHAE Ulc, EN EMU, DMU
Russia Big 3 EHAIEFAIE GOST, EN -
CIS Big 32F &A™, 24 GOST, EN EMU
Australia, . 4 xH
New  Zealand Big 32 ZAH ulC ,BS, EN EMU
Japan Al 27} JIS -
Africa Big 32 &AM, sX|st 2 ulicC, EN EMU
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@’ HVAC Doars | Train operation & DSD |
‘ RVVIS
Lighting E /AS instruments;‘HI’-«H‘

\‘ TCMS i Fire detection
Front & Coupler p——m—m—
Hotbox
Air Supply 4 |
|
/ / % ‘ Train Diagnostics
¥

Toilet

I }
W ‘ Line voltage ‘ Battery H Auwliary Electrical
Motor

T2 28 MITRAC A2l 7[5 AsSE
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MODTRAIN Scope
ﬁ:‘] Competitive I
= e Auxikary Power
M Supply
Pantographs & HV Equipment e
f E { Traction Control
Driver's desk, cab &\
it 7 — -
e B
ﬁ@ i Final Assembly =)
Bogie
= — w
Transformer
- Cables & Ducts
EIU . ‘f 4 ables
Electrical
pre-assermbies S v
% 29 MODTRAIN 47 &2
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N ——— _———— —————————
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| subsystem ;| yopTRAN scope ‘ [————
- | ! PanTocRAPH
e e e e e

| Data Cou|

| EXTERIOR LI
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DRIVER’s DESKWN
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ﬂ Cab Equipment &

Lcrash structure ﬂ

MODCONTROL

(] 4

TRAIN CONTROL
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l PIS and safety
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Track parameters
-<————

M ODU R BA N occ R :'IS‘E{ Integration >
INNOVATION

Platform doors

24

.
4 Wireless communication

24

Intelligent ON —IPassengerCommunlcatlon
Driving || BOARD ——————————
I Passenger Information I

Doors IJ

Efficient
energy 3\ |

system ”WAC u Localisation“

O 31 EA| HERSAIAEHS XML 2EE S

Brake “[ Traction “

(2) Bombardiere| 7| =&t
o Bombardier FLEXITY Swift X}&f

=

Croydon, UK

Cologne - K4000, Germany Rotterdam, Netherlands Minneapolis, USA

RijnGouweLijn, The Netherlands Cologne - K4500, Germany RandstadRail, The Netherlands

2 32 Bombardier FLEXITY Swift AF2F

o Bombardier FLEXITY Swift A& 2& M= 714
- JHEEA|ZE ZEA (30 T 40% M| RRA|ZE ZEA)

4
- AgedAlel 2TAIEE 2 Y 20| ALZ(2E lEHolA Hel)
- 2Rt Ho Reld  AME RES MBS A D

=
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Assembly

Roof module m /\ Systems ﬁ

N

Cab module Side wall module

Side wall structure:

= Vehicle frame: stainless steel

carbon steel

= Roof: aluminium = Partition wall:

aluminium /

stainless steel

= Side walls, roof —
outside cover:
aluminum = Interior lining/
fitting

= Driver‘s cab:
stainless/carbon
steel with GRP
front parts

= Mounted onto
bogies

12! 33 Bombardier FLEXITY Swift &l =744

(3) MITSUBISHI ELECTRIC CO.2| 7|e=¢&k
o SiC Power Module

- O|MH[Al= MA =X SiC EHX|AEQ} SiC ClO|2==2 She M ZEHZF, 1,500 V

A ,
DC 27X etalo]l M EXIZF QIH{E{A| AH

- Zefle] Eod AHO|E dio|E2l EMX|AEF (IGBT) M= = ol dlsf M=z &4, 37|
g 27 A

- O|MH[Al M7[2| SiC Power Module2 M2 Azngg Ziagh Eotopd 2l Y&o| AZHd

S 1ds Exol AREE= 71719 37| H FAE ENE A2=2 oY

Capacity
5000kW
Locomotives w
2000KW e
- High speed
trains
1000kW
Commuter trains, 3SEVAS00A

—— Srm— All-SiC power module application range

200k W |

-0[“\“‘ . 1L.7kV/1200A

100kW LRV SiC power module application range

750V 1500V 3000V voltage

1% 34 SiC Power Module® QIH{El 2 ME 9|
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Conventional traction inverter
with IGBT power modules

- TN Ao = 2AWE =29 24 g
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IGBT
Power Module
si si
IGBT Diode
J
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o RIZHAIAHE EY of7|HIAN ¥ FH 24
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AllSiC
Power Module
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CITADIS : PROVEN DESIGN & TECHNOLOGY

o AXLE A0ADS: BELOW 10 TONS O BELOW 12 5 TONS.
el

AR EXTRACTION BOX DFTIONAL AUKILARY TRACTION BATTERY.  AUNIIARY CONVERTER

RN RESISTOR

HEATING
NENTILATION
ATR COMOITIONNING

MOTOR CORLING

TRACTION CONVERTER

=@ towvmmstaoK

<@ moereNomT pAVERTAR -

A CONDTTENAING

svccsseomsmeETioe. @

16 COMFINTAMLE SEATS OVE EACH WOGIE (@)

MBTULAR CARBODY ELEMENTS

FOR COLLISIGN SAFETY AND EASY REPAR
i = OPTIONAL ANTENNAS
FORATC/ATD

ERGONOMIC BRIVER CAG

=
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- Engineering BOM : AH FEAMoAM ALSSt= BOMO|H XME MAH= Lo TALEO|
Ll 7| =(Function) SAle2 QS0 X|= EF0| Y2,
Manufacturing BOM == Production BOM : A AHZt2| £ AL 3 MAF SAEMO| A ALZ S = BOM

0|0y MRP(Material Requirements Planning)A|AEIOIM A== BOME!

Planing BOM : M&tate|£A1 2 Eof | obAE FAM0AM ALE == BOMOIO LA =
(Production Planning), 7| =L H = (MPS ; Master Production
Scheduling) oM AI2E .

Modular BOM : AMAtMEF( Manufacturing Strategy)odlAl X5 AR5 FEAF ZE(
Assemble-To-Order) @Efe| M2kg F|ot= 7[HAOAM 2= J[oiA &E

- Percentage BOM : HMEZT2 F4st=s MEF Ec MEZLl 45t F82 &2 Hr2
Foists Aol ot zl, BHESE F oS BOMY .
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(318% = Hl62%)
(BFEAEEZ3AL) Level 10A Level 67HX] &F/otl ALt &2|= Level 47tX| 2|5t
2 Ao ol = List & tAHFE =0 sl Este 2.
ZE ] E5 [£E][9F TYPE  |EXl |BOM TREE
SSHs EZES EEEEE =211 3 3 5 6 7
01110900000 |01110900000 |01110800000 CH THER XA R
01110900001 |011710900007 (01110900001 BOGIE ASS'Y(TC) g
01110800002 |01110900002 01110900008 BOGIE FRAME ASS'Y(Tc FRONT)
01110900003 (07110900003 |0111089000039BOGIE FRAME(TC FRONT)
01110900004 |07110900004 |01110800004SIDE FRAME
01110900005 |Q1110900005 |01110900008SIDE FRAME 19
01110900006 |07110900006 |0111080000¢BOTTOM PLATE 112
01110800007 [07110900007 (01110900007 AXLE SPRING SEATIB)
01110900008 |071110900008 |0111090000§AXLE SPRING SEAT 16 L
01110900008 |01110900008 (01110900009 STIFFENER t9 ELH
01110900010 [07170900010 |0111090001QSEAT 2 AME
01110800011 [01710900011 |0111090001 |STIFFENER t9 S
01110900012 |01110900012 [01110900014STIFFENER t9 EXHE
01110800013 |01110900013 [01110900013STIFFENER t9 S22
01110900014 |071170900074 (01110900014 STIFFENER 9 224H
01110900015 |07110900015 (01110900071 HPARTITICN PANNEL 3.2 oy =3
01110900016 |01170900016 0111090001 §BRACKET 9 Ectt
01110900017 |01110900017 (01110900017 SEAT 19 ANE
01110900018 |@1110900018 [0111090001§STOPPER 125 AEH
01110900018 [01110900019 |01110800019SEAT 19 AE
01110800020 |071110900020 [01110900020SPRING SEAT t16 2O2AE
01110900021 |01110900021 [01110900021|STIFFENER 9 EZH
01110800022 |01110900022 (01110900024 STIFFENER 9 Zh
01110900023 |01110900023 |01110900023 SEAT 285 AME
01110900024 (01110900024 [01110900024NUT HEX(TYPE1) M16 HE., S
01110900025 |01110900025 |01110900025 TRANSOM ASS'Y(Tc)
01110800026 |01110900026 |0111050002 TRANSOM PIPE 2165.2X114.3
01110800027 |01110900027 01110900027 TRANSOM SUPPORT BRACKET
01110900028 |01110900028 (01110900028 UPPER PLATE t12 E
017110900029 |01170900028 (01110900029 LOWER PLATE t12 E
01110900030 |01110900030 (01110900030 SIDE PLATE 10 E
011109000371 [071710900031 (0111090003 1|LAT. SUPPCRT BRACKET 12 M el
01110900032 |01110900032 (01110900034 8TIFFENER 10 EZH
01110800033 |07110900033 (01110900033 STIFFENER t10 E2H
01110900034 |01110900034 [01110900034STIFFENER 10 S2H
01110900035 |071110900035 (01110900035 BRAKE HANGER BRACKET Ech, Ed0II#H
01110900036 |01110900036 (01110900034 UPPER PLATE t12 5 I0|E
01110900037 |071110900037 [01110900037 LOWER PLATE t12 E
01110900038 |01110900038 01110900038 BRACKET t12 =
01110900038 |07110900039 [01110800039BRACKET t12 =
01110900040 |07170900040 (01110900040 BRACKET t12 =
01110900041 (07110800047 |01110900041FIXED POINT BRACKET t12 i ch3
01110900042 |01110900042 |01110900044BUSH(C23X12) JIS E4112 S Al |
01110900043 (07110800043 |01110900043 MOND LINK BRACKET(Tc) Ect3l. B2 H({TC)
01110900044 |01110900044 (01110900044 UPPER PLATE t12 a5
01110900045 |01110900045 (01110900045 LOWER PLATE 10 otF
011105900046 |07110900046 (01110900044 STIFFENER t10 EZH
01110800047 [01110900047 01110300047 STIFFENER S2H
01110900048 |01110900048 [01110900048END CAP
01110900048 |07110900049 01110900049 LIFTING STOPFPER AEH
01110800050 |01110900050 [0111090005(PLATE |7%‘-3. e
01110800051 |01110900051 (01110900051 LEVELLING VALVE SEAT EEEEANE
01110900052 |07110900052 [01110800053 GAURD BRACKET J
01110900053 |07170900053 01110900059 BRACKET 9
01110900054 [01110900054 01110800054 STIFFENER t9
01110900055 |01110900055 (01110900055 AXLE SPRING SEATIA)
01110900056 (01110900056 |0111090005NAME PLATE




(

(318%

=
S

H63%)

SHRHTTAL Level 10IM Level 770X Halstn QASL} Bals Level 671X ma|stn
o ofe= List & HAFE0 s Este F2¢.
No i HEE £E =l 22|{ltem Description) S
11 2] 13 [ul||]u L8
1 1 =l High Voltage Equipment
3497 1 CHA 2 AEE T Bogie and Coupler System
3498 2 LY &HBg, TCE 2] Bogie Assy, TC-Front
3409 3 Ha Zoe =8 H 10 &S Bogie Frame Assy, TC-Front
3500 4 Ty TC HS Bogie Frame, TC-Front
3501 4 ajetgiy Differential Valve
3502 5 =l Body
3503 5 F=ai Screw
3504 5 E= XEE Valve Assy
3505 5 AOE ANE Spring Seat
3506 5 gEE AITH Valve Spring
3507 5 R Washer
3508 5 24 HE Bonnet Nut
3500 5 zE | Filter
3510 5 Bl Retaining Ring
3511 5 2z | O-Ring
3512 ] £ 21010 Locking 'Wire
3513 5 & ] Shim
3514 4 =z 2E Hex Bait
3515 4 AOY LN Spring Washer
3516 4 Zp0 | Plug
3517 4 A8 2HOlo Steel Wire
3698 3 EENEEEERN Center Pivot Device
3600 4 dIg IS &2 Genter Pivot
3700 4 PLEA =3l Mono Link Bracket
3701 4 E-EI3IEEH Mono Link Assy
3702 5 Hi-ad Mona Link
3703 5 BELEIANIEA Mono Link Rubber Bush
3704 ] e Rubber
3708 B Lj= Inner
3706 i 2= Outer
oy 4 Rl | Later Damper
3708 5 R E=E EEHE Quter Tuber Assy
3705 5 NA-EE2=ZEE Piston Rod Assy
o 5 mel B2 =g E Threaded Locking Assy
371 5 nN=2=4 Piston Rod Seal
3712 5 ¥2d 8 %A Angular Ring Washer
3713 5 g | | O-ring
3714 5 I~ 2= JHIE Piston Rod Guide
3715 5 =2J| Fe S Anti-Aeration Baffle

o]l
A
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(=H XEAZFAL2] BOM 22|83 E) =7(ol= dAFAMolAM = okl 2ol FE =|shel 2fd

7HX| ZE[stFR Lt dM= 25 HRlE Helstd I 0|5t Bl BE MEAA - 2|
5t US

[Plant [WBSS =~ |7 md BRI E] I 2R EEEERE
R100 RNETI0H-P REOIEZD-NET (AR )T ZE X -
R100 RME1104-P RED3B20-NE1" (MLH2I )T 2E TE(

R100 RNE1101-P REOIB20-ME1 (AFLE S 20T 21 &

R100 RME1101-F REO3620-MNE1" (A2 F)HA 2E &

R100 RNE1101-P REO3620-ME1 (AHLE 2 =)HF 2HE TE(

R100 RME1101-P REDIEZ0-MET (ALE 2 Z )T 218 SE(

R100 RME1101-P REO3B00-NE1" (AL 2 20T 2 M ;

R100 RME1101-P RBOBEOD-MET " (AL 2IZ=)HA &2 M1

R100 RNE1101-P REOBBOO-ME1" {AFLE2I S HA 3H2 M2" ¢

R1D0 RMNET1D1-P RBOBBO0-ME1" (ALY 2 =) RERLT 4

R100 RMEI101-P REOBEO0-MET" (AL 2| =) T R, TC"

R100 RME1101P RBOBBOO-MET" (AHLES| ZR)0N A 2 TCo

R100 RME{1101-P READIT0200C PLUG, HEXAGON i

R100 RNE1101-P-ETC-E READOM02DDC PLUG, HEXAGON f

R100 RMNE1101P READ001D0C BOGIE FRAME, ASSEMI

R100 RME1101P RBAD100200C BOGIE FRAME, ASSEMI

R100 RME1101-P RBADZ001DDC PIPE,, [

R1D0 RME1101-P-ETC-$ REAOZ001DOC PIPE,, {

RI00 RMWE1101FP RBAD2001DDC PLATE,, {

R100 RNE#101-P-ETC-S RBADZ2001DDC PLATE,, {

R100 RME1101-P RBAD2001DDEC SEAT,, {

R100 RME1101-P-ETC-£ RBADZ001DDC SEAT,, {

R100 RME1101-P READ2001D0C BRACKET., {

R100 RME1101-P-ETC-E RBADZ001DDC BRACKET,, {

R100 RME1101-P RBATZ001DDC BOGIE FRAME HEAT,T |

R100 RME1101-P-ETC-£ RBADZ001DDC BOGIE FRAME HEAT, T I
R100 RNE1101-P REBANZO02DDC BOGIE FRAME HEAT Mt
R100 RNE1101-P-ETC-E RBAD2002DDC BOG IE FRAME HEAT M |
RE100 RNE1101-P RBAT0-CUT-D & NI 3HE & i
R100 RMNE1101-P RBAT0001DDE PLATE,CENTER UPPEF{
R100 RME1101-P-ETC-£ REA10001DDC PLATE,CENTER UPPEF{

R10} RNE1101-F REA10001DDC SEAT AR SFRING ({
R100 RME1101-P-ETC-£ REAT0001DDC SEAT AIR SPRING {
R100 RMNE1101-P REAT0001DDCSTIFFENER (
R100 RME1101-P-ETC-E RBA10001DDC STIFFENER (
R100 RNE1101-P REA10001DDC STIFFEMER (
R100 RME1101-P-ETC-£ RBA10001DDC STIFFENER {
R100 RNE1101-P REAT00Q1DDCPLATE {
R100 RME1101-P-ETC-£ RBA10001DDCPLATE (
R100 RME1101-P REA10001DDC STIFFEMER {

RHZMZIAL E BOMS Eelst 2ot St MEH X2t

=
T zE|#HSIL dolet 249, BOM T+40| ofE F&0| LEILY AS.

BRUEB/A | BFEAIZEBA RE2H REAL
A EY
Bews

X 224 RNE1101-P

[Ear th Brush] 1007589 01110900528 RET40001DJO
- RNE1101-P-ETC-S

=
N 1007753 01110900160 RBR11001DJ0
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‘ 747-400 ‘ 747-8

Value of recommended spare parts list*

Pilot type rating Same type rating

Simulator

Ground handling

(ramp equipment) High commonality

Ground support 0,
eqfuipment and airport a0 comman
infrastructure

es not include engines

O7 60 747-400 Z|&5xt 747-8 7|15 M S&tM H|Ww » &X : The Boeing Company

[BZ 53 29Ul 827 BEo RHo| uizt, 7|5 Zt 58 &8st Walez DA
TxI|s FESH ZetETtE #85ts dA, @d9 T7IB0AM Ste 7Sz dud
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* 10 Build Group

1. LPC Group
2. Fan Case Group
3. IMC Group

. HPT Group
. LPT Group

. TEC Group
. Turbine Nozzle GRP

* 4 Major Assemblies

1. Inlet Cone

2. Fan Blade

3. LPC/LPT Coupling
4. AGB

4. HPC Group
5. Diffuser &
C/C Group

oW wWw=~N@®

. MGB Group

F& nggA] 37| FF dHo wet gelH ey
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S2TEQN EHEZ EFE3

A&ggg. aj‘;R Application Actuator Sensor Application
J Software Software Software Software
oot Component Component Component AUTOSAR Component

AUTOSAR AUTOSAR AUTOSAR Software AUTOSAR
II)lfle enft Interface Interface Interface Interface
Kinds o
Interfaces t ¢ ¢ :

AUTOSAR Runtime Environment(RTE)

! $ ! $ $

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

L . 1 1 Standardized | ! . 1

- \ Standardized | | AUTOSAR i i Standardized i AUTOSAR AUTOSAR
:gafndard i Interface 1 Intertace i i Interface ' Interface Interface
Software
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i o jougto e (Dmlten | Complex
RTE Relevant Operating 'S T {g-cooaee- ? __________________ Il ))E?V:K‘?
System . rivers
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V= i So Interface
Basic Software
API 8 Private Microcontroller
Interfaces inside Abstraction
Basic Softw o
a?"ossible - ECU-Hardware
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Timeline of AUTOSAR

I | Phase Il | IPhase 1] Phase Il

Development of the architecture and methodology

/} R1.0 >> R2.0/2.1 >> R 3.0/3.1 >

Fi T SO S R S e, (S i. ______________________________________
Selective enhancement of the standard

N AN
/) Helease 4.0 ) Helease 4.1 f

3
s R e ay AR T foo—o - | ESCEErErE Fm=---
= Maintenance and support of the exploitation
: Release 2.1/3.0/3.1 >
& > Release 4.0 >
L L 1 1 Lo
! 1 1 I |l
2004 2005 2006 2007 2008 2009 2010 2011 2012
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[oFMM &H] MZ SI=Q0iRf AZEQo 222 £3510] AZEQ O IAISA DL SHEHM

=

=

ir ] =

2t Al (conformance testing) EZEESE &off Aol AMAEXMol ME A~TEQ0L
MElMot obdd SHEE fIeh 7|5 Al ZHol =22l MAL.
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61375—1 TCN General Architecture
61L375=2—1 WTB(Wired Train Bus)
61375—2—2 WTB Conformance Test
61375—2—3 WTB Communication Profile
61375—2—4 WTB Application Profile

b1 375—2—5 ETB(Ethernet Train Backbone)
61375—2—6 On—board to Ground Communication
61375—3—1 MVB(Multi—function Vehicle Bus)
blar5—=3—% MVB Conformance Test
61375—3-3 CCN(CAN—open Consist Network)
61375—3—4 ECN(Ethernet Consist Network)
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1-1

(CTB=( (RAILWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING ADJ
STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or railcar or
railxcar or vehicle))) AND (TI=((((transformer) and ((design or
control* or operatex or simulat* or test) or ((frame or reactor)
and design) or ((vibration or cooling or insulation) adj
performance))))));

820

(CTB=(transformer) AND CK=((SIEI-C))) AND DP>=(19900101);

159

1-2

(CTB=( (RAILWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING ADJ
STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or railcar or
rail=car or vehicle))) AND (TI=(((traction adj motor) and ((design
or control* or operate*x or simulat* or test) or ((frame or reactor)
and design) or ((cooling or insulation or (speed adj control) or
(loss adj efficiency)) adj performance)))));

383

(CTB=(traction and motor) AND CK=((SIEI-C))) AND ((ICR=(B61B* OR
B61C* OR B61F* OR B61G* OR B61H+ OR B61J* OR B61Kx OR B61L* OR
B60J* OR B61D*)) or (MC=(x23% or g21* or g41%))) AND
DP>=(19900101) ;

98

1-3

(CTB=( (RAILWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING ADJ
STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or railcar or
rail*car or vehicle))) AND (TI=(((reduction and gear) and
((control* or operate* or simulat* or test) or ((alignment and
balancing or slim or weight*))))));

722

1-4

((CTB=( (RAILWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING ADJ
STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or railcar or
rail=car)))) AND (TAB=(((wheel) NEAR3 (design or (manufacture adj
process) or simulat* or test) or (wheel adj (wear or profile)))));

358

1-5

(((CTB=((RAILWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING ADJ
STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or railcar or
rail*car))))) AND (TAB=(((inverter or converter) near3 ((design or
evaluate or measure* or interface* or operatex) or ((cooling adj
system) or (insulation adj performance) or (capacitance adj
capacity) or (switching adj drive adj circuit) or (Protection ad]

circuit))))));

507

2-1

((1GBT or (Insulated adj Gate adj Bipolar adj Transistor)) and
((amplify or cooling or material or performance) or (high ad]
efficiency) or (switching adj amplification) or (power ad]
semiconductor))))

159

2-2

((CTB=((RAILWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING ADJ
STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or railcar or
railxcar or vehicle)))) AND (TI=(((Train adj control) and

352
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i CH &
=T= A =Fh R
((section* or transmit or protect) or (black adj sectioning) or
(Onboard adj wayside adj data) or (Moving adj authority)))));
(CK=((FAIV-N) OR (FAIV-N))) AND DP>=(19900101); 28
(CK=((DEUT-N) OR (DEUT-N))) AND DP>=(19900101) 355

(CK=( (ANSA-N) OR (ANSA-N) OR (ANSA-N))) AND ((I1CR=(B61B* OR B61C*
OR B61F* OR B61G* OR B61H* OR B61J* OR B61K* OR B61L* OR B60J* OR 147
B61D*)) or (MC=(x23* or g21* or g41%))) AND DP>=(19900101);

((CTB=( (RAILWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING ADJ
03 STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or railcar or 962
railxcar)))) AND (TAB=(((speed adj detect*) and ((analyz* or detect

or apply*) or (position adj calculat*) or sensor))));

(((CTB=((RAILWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING ADJ
o4 STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or railcar or o1
rail+car))))) AND (TAB=((((anti*skid*) or (wheel and slidex and

protect*) and device))));

((((CTB=((RAILWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING

ADJ STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or railcar

3-1/ or rail=car)))))) AND (TAB=(((circuit adj breaker) and ((operate or

3-2 design or interface or detect) or (operation adj sequence) or

(VACUUM ADJ VALVE) or (auxiliary adj switch) or (high adj voltage)
or (trip adj capacity) or (fault adj current)))));

295

(((((CTB=((RATLWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING
ADJ STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or railcar
or rail*car))))))) AND (TAB=(((SIV or (static adj inverter)) and 1
((design or performance or interface or operate*) or (cooling adj
system) or (Insulation adj performance) or (switching adj drive) or

(Protection adj circuit)))));

(CTB=(bt or (battery and box)) AND CK=((ACCF-C) OR (ACCF-C) OR
3-3 (ACCF-C) OR (ACCF-C) OR (JHNS-C) OR (ACCF-C) OR (ACCF-C) OR
(ACCF-C) OR (ACCF-C) OR (ACCF-C SAFT-1) OR (SAFT-1) OR
(ACCF-C) OR (SAFT-N) OR (SHEN-N ACCF-C) OR (SAFT-N) OR
(SAFT-N) OR (SAFT-1) OR (SAFT-I SICH-N) OR (JHNS-C) OR 251
(JHNS-C) OR (ACCF-C) OR (ACCF-C SAFT-1) OR (SAFT-1) OR
(ACCF-C) OR (SAFT-N) OR (JSSA-N SAFT-1) OR (SAFT-N) OR
(SAFT-N) OR (DECK-1) OR (ACCF-C ACCF-C) OR (ACCF-C) OR

(ACCF-C) OR (NONF-R))) AND DP>=(19900101)

o O D - O

R (
O0R (
R (
R (
R (
OR (

((((ALL=( (RATLWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING
ADJ STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or railcar

or rail*car)))))) AND (TI=((((battery) or (battery adj box) or 221
3-4 (battery adj panel)) and (design or (charging adj capacity) or

(control adj circuit)))));

(CTB=(bt or (battery and box)) AND CK=((ACCF-C) OR (ACCF-C) OR 251
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ACCF-C
ACCF-C
ACCF-C

( ) ACCF-C
( )
( )
(SAFT-N)
( )
( )
( )

ACCF-C
SAFT-N

) JHNS-C

)

)
SAFT-1)

)

)

)

ACCF-C
SHEN-N
SAFT-1

ACCF-C
SAFT-I
ACCF-C
SICH-N

ACCF-C) OR

SAFT-1) OR

SAFT-N) OR

JHNS-C) OR
JHNS-C )
ACCF-C )
)

SAFT-N

ACCF-C ACCF-C SAFT-I SAFT-1) OR
SAFT-N JSSA-N SAFT-1 SAFT-N) OR
OR (DECK-1) OR (ACCF-C) OR (ACCF-C) OR (ACCF-C) OR

(ACCF-C) OR (NONF-R))) AND DP>=(19900101);

OR ( O0R ( ) OR ( ) OR (
OR ( OR ( ) OR ( ) OR (
OR ( OR ( ) OR ( ) OR (
OR ( R ( ) OR ( ) OR (
OR ( OR ( ) OR ( ) OR (
OR ( OR ( ) OR ( ) OR (

3-5

CTB=( ((POLYMER NEAR3 INSULAT*) or (messenger near3 line)) and
(design or control* or operate* or simulat* or test)) and
TAB=((core or body or (connecting adj metal) or (mechanical near3
strength) or (material near3 characteristics)));

453

3-6

CTB=((((electrical or power) near3 (equipment or utilit*))) and
(design or control* or operatex or simulat* or test)) AND
TAB=(((communication near3 (protocol or interfac*)) or (condition*
adj monitor*) or (preventive near3 diagnosis) or (data near3
model ing)));

459

4-1

((CTB=(RAILWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING ADJ
STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or railcar or
rail=car))) AND (TI=((((Air adj condition*) or HVAC or (air adj

duct)) and (design or control* or operate* or simulat* or test))));

537

CTB=(RAILWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING ADJ
STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or (rail adj
car) or Locomotive or emu or (electric adj multiple adj unit ) )
and TAB=(( fan or ventila* or blower) and ((traction adj motor) or
((oil or air or water) near4 cooling) or ((Auxiliary or main) near3
inverter))) Not CTB=(motor or oil-immersed or converter or charging
or (Super ADJ conduct*) or amorphous or (current ADJ Main
inverter))

300

5-1

CTB=(RAILWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING ADJ
STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or (rail adj
car) or Locomotive or emu or (electric adj multiple adj unit )) and
TAB= ((( transformer) or ((cast ADJ resin ) nea3 transformer) or
((mold* or dry) near4 Transformer) or (vacuum near?2 cast near?2
coil) ) and ((mold* or wind* or cool* or insulatx))) Not
CTB=(((motor or oil-immersed or converter or charging or (Super ADJ
conduct*) or amorphous or (current ADJ transformer))))

657

5-2

CTB=((RAILWAY OR RAILROAD OR TRAIN OR LOCOMOTIVE OR (ROLLING ADJ
STOCK) OR TRANSIT OR TRAM or (railway adj vehicle) or (rail adj
car) or Locomotive OR emu or (electric adj multiple adj unit )))
And TI=((( SLIDING OR POCKET) NEAR3 DOOR) OR (SCREEN NEAR DOOR) AND
(( panel* OR lock* OR door* or gate* or leaf* ) ADJ (ASSEMBLY OR
APPARATUS OR UNIT OR DEVICE) OR ((seal* or rubber* ) OR (engine* or

687
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electricx or pneumatic* or Solenoid* or guide* or stabilizer* or
cylinder* or piston* or link*) OR (power* or control* or
communication* or logic*) OR ((emergency* or urgency* ) NEAR3
handlex))))
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T ol Mesto{, Modular traction motors= &2 /MR Jlsstl =2 7IB5EE

Rg % | MAH=lof EA| 2+ Exloll HMBtet (% &X : ABB' s annual report)

=

' , _ % 154 ABB’s frameless induction traction
72l 153 ABB's Modular traction motors motor

o AEZ[ot BEEE HMZEARRL Voith Turbo GmbH & Cofit= 2013 42 30 ZEOAl ZH=| =
HTI|s & 29 MAISoflM % BXE Bevel gear KE-type(KE-456)S HA|SIR S, O]
Gear= FAHIF 30| &|28) =AM 400kn/h7HK| 28E = JUTE MAHE EX|Z 20134 5

2 5

Z2 M=ztet o™l (% =X : Voith Turbo GmbH & Co’ s annual

a2l 155 Voith's Gear Units for a2l 156 Voith's Gear Units for Electrically
High—-Speed Trains Powered Railcars

1%l 157 Voith’'s Gear Units for Light Rail

Vehicles 12 158 Voith’'s Gear Units for Metro
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e 74
o X2 2opllM So| SchuleritE =2 242{(20,000kN~50,000kN) 2 7ol ©t= Qtedst 5= U
£ HE AE HE HIAAMS TEsl0d, HEAIZIS BHESIZon ke £Fo| HE AES

x
M=Ergh = QA =HASF (% =KX : Schuler’ s annual report)

ScHLIL ER e

L)

22| 159 Hydraulic press for forging railway 22| 160 The new Schuler wheel rolling
wheels machine MHRV-180/80

12! 161 Forging and rolling railway wheels in a complete system

o M| (Inverter) AIE2 2012 4509 EE{(2F 49=x)ollA 2020 710 EE{(<et 77.4
TR Bt AR of &=, 20124 2,8002H7H0i A 202014 8,000EWH=E MAtzEE 37| F7t
| ALl

o &%, QHE AlRM J1E MERAUSE 67 AFY F(Rail traction, PV, Wind turbines,
EV/HEV, motor drives, UPS)oll EE 2ol7} E0{& HTZ HT 20f MHHHEEX| AZT
BjE Zde=z ofAat=El (% Z&X : Inverter market trends for 2013~2020, Yole

Développement, 2013)
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aroLe

Inverters market (M$)
including PV inverter, wind turbine, rail traction, EV/HEV, motor drives & UPS

ISocrce: Irrverter mavket trends for 2073 — 2020 and magr lechnology changes repont, Felviany 2013, Yole Deévaizppement)

&0 000

TO 00D

S0 000
S0 000
40 0o
F0 000
20 000
10 000

2010 2015 2017

a2l 162 2AMA Inverter AR 718 - (2010720204)

T Me3Z2(Elecrification) &&d 2MA AlF/7HZF(New development and upgrade) Al &
409 §=2(2011d 7|&=, 2F 9.2=x)Z, Siemens, Balfour Beatty Rail S0| A|&S FE5t
|2 (% =X : Worldwide Market for railway technology, 2012, =< SCI)

Worldwide Market Shares by Supplier Electrification 2007-2011
New Development and Upgrade [EUR million]

12%

m Siemens

m Balfour Beatty Rail

55 m CREC Electrifcation Bureau
m CRCC Electrifcation Bureau
@ Alstom

O ABB

9% O Colas Rail

O Other Suppliers

Current market volume:
~ EUR 4 billion p.a.

6% o 9%

@ SCI Verkehr GmbH
e Aoz oke] 2MA AlE HRS(HAY) -
20114 7|&E

a2 163 HEHBE 2

oS M Maasg 23 2MA X2 2 WX (Renewal and Maintenance) A|ZM2 27
o F2(2011d Z|&E, 2 3.9x)2, MFEO| 44.6%2 AlZE HFE=2 AIEE2 FTESI2 )

oof CIS(2AIoP)7F 19.2%, OfAlol7} 18.1%2] HMFES HolX US
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Australia/Pacific.
(0.4%)

Africa/Middle east
(0.6%)

South/Central
America
(0.6%)
North America
(1.1%)

O 164 ExdEsg & g2
WA 20k 2MA AlE M8 (X9Y) -
20114 7|&E

@ 2011~2016A Alo| A3 B7I8e ES otZe|7H/ES0[ 13.2%2 7H& =11, CIS 5.5%, of
Alot 5.1%, M0l 2.8%2 o|&t==0|, ol2{st M7eE % MZ =)
A

—_ [ | =<
| o] d&e F8 Aoz olekE (x &4

2 u, &% CIS ! ofA|o} X|H0| 2 2of A
. Wor Idwide Market for railway technology, 2012, =& SCI)

— — =

15.0%
10.0%
5.0% =
Western Eastern MNorth nt:;‘flce ia Adfrica/naai ci1s Australia
Europe Europe America ica ddle sast fPacific
| oo ] o A = 2.8% aA.7% 2.4% 2.3% 5.1%6 13.2% 5.5% 3.59%5

O% 165 BEMHIFE 2d RXEST 3 WHZoF 2MA AlE MEE (XH9Y) -
2011720164 7| &

@ 0/=2| Martek Powerit= HET AFHE ZE I Qlv{E] M=z AM=Z S, SHFYEAILH,
AZIZZIA AT, SHHUXAMAE S5 B2 ol &8 = Uc FE2 HE 32512 US

(% Z&=X{ : Martek Power— DC-DC Converters and DC-AC Inverters for the Rail
rai lway—-technology.com)

Industry,
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b | :
. S |
1.: 'w.l‘. ‘ tl‘
ol
1% 166 Martek Power's 800W DC-DC 12 167 Martek Power's 750W DC-AC
Converter Converter

IGBT 7]&

2MH SsSHMAIEZ(active electronic components)A|Ze 2011 1,376 =hef (2t
152.9%x)0|* 204, 2017H7IX] oA 9.7% MZES &dl 2,298 ':E"E‘I(‘l. 255.3x)2 &
=2 Ho=z ofatE, E5| ofA|ob-EHF AR F HA 11.9% MEE S5l 1,365 &

(efF 151.7xX)2 BII A2 odE (x Z£X : Active Electronic Components:

Technologies and Global Markets (BCC Research, 2012))

L

a 2MH 2% lE”A SEAE(MMC : metal matrix composites) ASH|A|ZHZ2 200814 4.4tH
Obkgoll M £ 5.9% MZAE2 S&fl 5.94 02 FIIet Aoz oME, o & XMWUE F
=9 AH|Zo| JHE oo £ "Hd 5.2% MES S5l 2013H 3.2u2tkg 2 Bt A=
of AFE!l (3% Z&X : Metal Matrix Composites: The Global Market (BCC Research, 2009))

SUMMARY FIGURE SUMMARY FIGURE
GLOBAL MARKET FOR ACTIVE ELECTRONIC COMPONENTS BY REGION, 2010-2017 GLOBAL MMC QUTLOQK BY APPLICATION/SEGMENT, 2004-2013
(% MILLIONS) KG 1,0005
140,000 = 3500
130,000 | 3600
100,000 2500
a B0,000 = 2000
g 0000 e
® 0000 | 1000
'ﬁm - W
b ' I ) - - - - -
T T T [+} 2004 2008 2006 2007 2008 2013
2010 2011 2012 2017 M Ground transportation
B Electronics/thermal management
[ asia-Pacific  WEurepe  ONorth America [ Rest of world ‘ Rerospace

Q

Industrial

B Consumer products

1% 169 Global MMC market outlook

1% 168 Global market for active electronic
components

AApA ] A%
MG /o] 2 2MA AlF/7HZH(New development and upgrade) Al&H2 64 |2(2011d 7|

Z, 2 9.2%x)Z, China Railway signal & com, Siemens, Thales, Ansaldo STS S0| A|Z&t
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FESID Y2 (% =X : Worldwide Market for railway technology, 2012, =< SCI)

Worldwide Market Shares by Supplier Control Command and Signaling

2007F-2011
MNaw Developmant and Upgrads [EUR millian]

1896 = T hina Railway Signal & Com.

- Siormars

= Thales

m Ansaldo STS

m Alstorm

= Invanays

o Bambardier

2 Cther Suppliers

15%

Currant markat volume:
= ELIR 6.4 Billiom .,

12% O 5O Verkeshs SimibH

a2 170 Ao/Mo| 2 MiERore MM Al ERe(RAY) - 20114 7|1&E

o L8 MS/Ho 2 2MA FAIE4 H ux(Renewal and Maintenance) AIE2 682 &

(20114 7|&E, 2f 9.8x)2, A FEO| 47.8%2 AE HREE AFEE FTstl A2

=

o}
OfAlOF7F 18.2%2 &+ HM 2 AlEY HRES 20|11 US

Australia/Pacific
(2.9%) —

u

Africa/Middle east.
(1.7%6)

South/Central
America
(0.9%)

O 171 A 2/Ho] 2 FAI2Es X WA 2ok
2MA Al HRe RI9E) - 20114 7|&

@ Chak 2011~2016H Afo| A"HA BIlse| ER otZE[7H/ES0| 6.7%= 7I& =11, olA|o}
_'IZ_

of Yo7 22t 5.4%=2 HI 2 =00, AMFHES 2.3%2 ZAH oA==0, olzst M7
g % MAES ZTEMoz SIS W, &F ofrlof X[Ho| ZEH EOof A|Fe MEEZ
s o2 oAM= (% =X : Worldwide Market for railway technology, 2012, =& SCI)
e sTerm Europe st Eastern Europe = Morth Armnmerica s South/ Centra l Aamerica
et s ia = osfFrica /Sfiiddile east LClSs s suastraliaS Pacific
a2 172 AMS/H o] 2 |XAIEs 2 mAHE2oF 2MAH AT MEE (XH)

201172016 7|&
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THE7 7=

2HA =& % 7|t 45 HAFE(passive and other interconnecting electronic

components) Al ZH2 20124 1,360 =2 (2 148.2x)0|f 20, 2017AVIX| F£HT 9.4%

AZg Sl 2,1359 HE{(2F 265.3%)2 BItE A= oatE, 53| otA|of-EH&EH 2 Al
2 F8A 11.4% d&2 S5l 20124 7669 Za{(2F 82.3=x)0[A 20174 1,315 (<

143.3%)2 F7tgt A2

Components: Technologies and Global Markets (Focus on Asia-Pacific (BCC Research,

2012))

2 OoAE (x &X : Passive and Interconnecting Electronic

SUMMARY FIGURE
GSLOBAL MARKET FOR PASSIVE AND INTERCOMNNECTING ELECTROMIC COMPOMNENTS,
2010-2017 (S MILLIOMNS)

1650, (00
= 100, o
% 50,000 |
o]
[ &sia-Pacific HE Europe [0 Morth America [ Rest of World |
O3 173 &= # VBt &5 MAEE 2AMA A HdEE (X[9Y) - 2010720174 7|&

34 7s

-

~

M7 HiE{2] Mo{7[&(battery control technolog) Al&2 20114 860 =a{(2f 93.7=
2, 2016HW7IX| F£H T 9% MES Sl 1,240 (2 135.2x)2 TIHE He=zE oy
=, ol & tie2| SXAIFO| Jt& Io] FHT 7.6% MES Soll 20114 480 (<
52.3Z )0l A 2017 696 EE{(eF 75.9=)=2 BIIet A= ofAE (x A : Battery
Control Technology : Global Markets (BCC Research, 2012))

-

MMA OIXIMX| AlEOA E[LIERe] MAANEFES 2F 46%2 K|St oo, dje £3,
o|=2e| ZS MI7|A=AHHIE2hol ME83517| 2t 2|&o|AMX|E MAkstD A1, 20154 7|=
M7|XFsXE 102H)ol] M E25= 22 wHstE RJAS(2020A97HK] 2H5. 878 AléﬁlE), FEe|

A MIIXFSAE 2 o|HX] MZEE O|XEX| AR MAES 2I6H Aol K], 1AE
UPS6 AlEtez FE5i0] Z|a/eres Z S0 JAS(2020A7HK| 2430=H APéHE), =9 &4
MEo| O|XMA|Eof AMEAY SMXMMO| wE} 20123 7|F SHEIF FAFSE MAH A

3 o

% 7
g HRES 7IS(et= 38%, S=35%, L= 23%, ZIEF 4%) (x X : 2|FOIXHX| LS
=
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140,000 + T 6,000 (%)
120,000 + {5000 St baterie
” i H
) 100,000 Lawo 2 i
£ mo000 1 ) g
= 13000 g
S g0000 5
4 40,000 + T 200 E‘
20,000 + + 1,000
o - o
2005 2011 2016 Condiioners
|-$Mjlligns —e—Million units | i
=
12! 174 Global market for Battery control - —1& 175 Share of battery control
2006™2016W 7|= technology - 2011

R Bt el RA P Bt o

@ O|=2] HVACAIZ2 1997AFEf 2006 Ato] Z7|H 5t/ ollofZH ZofollM 45% SIS (3%
ZX : HVAC in the U.S., 2nd Edition — Green and Global (Companies and markets,
2010))

o Z2MA sEEoF MAM = ZYEHZ 7|& AlZH(environmental sensor and monitoring
market) 2 2011 1112 E{(F 12.1x@)olAM FHT 6.5% F7kstof 2016 153 EHY
(2F 16.7=")ol| =&t Hoz M= (% Z=A : Environmental Sensing and Monitoring

Technologies, 2009, BCC Research)

SUMMARY FIGURE
GLOBAL ENVIRONMENTAL SENSOR AND MONITORING BUSINESS BY MARKET CATEGORY, 2009~
2016
($ BILLTONS)

§ Bilions

[ Terrestrial

B & trospheric

O rlonit oring serwvices

[ Oceanic

B Radon, GPS, remote sensing, an d new technology

O 176 SE20F MM H ZUEZ 2MA Al dEE - 200972016 7|&E

o 2AEEZ|of HERE HMZMALR! Voith Turbo GmbH & Coit2| 'HZIA|AR2 Clekeh fIX| I X2k
HE0| 7tssin], WS St @ 2Lz HZA[A-0| MolE (% &X : Voith Turbo

GmbH & Co’ s annual report)
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a2l 179 coolimg tower

a3 180 Front-end coolimg 212! 181 Machine room a3 182 Monorail coolimg
system coolimg system system

T1& A71H=(EMU) A%
@ 2007~2011 A4 =% MI[HZ(EMU : Electric Multiple Units) && 2AMA MAZS
5,400CH £ BombardierZt 28%= 7H& B2, J|El Japan supplier, Alstom, Stadler &=

2 &8 2ol JUAF (x =X : Worldwide Market for railway technology, 2012, =

SCl)

Hi

ne

Worldwide Delivery by Manufacturer Electro Multiple Units 2007-2011
[Number of Units]

20% m Bombardier
m Japanese Suppliers
= Alstom

m Stadler

m |ICF

=8 TMH

5%

6% | O Siemens

0 Other Suppliers

In total:
— 5 400 Units

11%

g 183 &1 MI[HEEMU) 2MHA AlE HRrE(RAY) - 2007720114

=
7|T'__

o &1 MI|ATZ(EMU : Electric Multiple Units) 22 ZAMA Eof ZF(After-sales
Service) AlZH2 58 RE(2011d 7|&F, 2 8.4x)=2, H T 2of MAZQ MFE T ofA
S

ol7t 38.5%2 AT HFREE AT b *f

ofr
0jo

-1

o
o
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Australia/Pacific____
3.8% [ e

North America
(2-6%)

@ 2011~2016 9 Ato| HEzd HItE2 E<

0|7t 6.4%=E 7t& =X|2H, HMirs ¥ HEE
2 MR 1H5I%E f, &% MRE H olAlof X[Ho| EEH Fof AEES FE
o=z oAM= (% &X : Worldwide Market for railway technology, 2012, =<! SCI)
R e IO = IR [V Ry P g
[*emz vms 399 a.s% 6.a% 439 3,29 s.0% 3.8% a.3%
7 185 F1% MI|HEZ(EMU) =ol % 20k 2AMA AlZ MF

(=] oo% (Ilgziuad) - 2011~2016L|'j

7|E

Had AHCIE AZEQ0 AlZ 24

& FEmbedded S/W= Application Layer(HW Zks5), Middleware(Networking, Communication), Operating

System(BSD 4.4, freeRT0S S 0S)2| 3&t=oc= M=, 5S4t Embedded S/W= RTOS(Real Time

Operating System) 2 QIAIE . Embedded S/Woll ChEt 22 A|EHZE 4P| 3E=2
BM Z=AIET US. Enbedded S/W A2 S4l, MAXISS)H XISA § WS

o oL, =)
EEEMBIS

(% =X : Global Market for Embedded Sof tware, 2012, Frost & Sullivan)



Embedded Software ‘

Telecommunication ‘

12 186 Total Embedded Software Market :

o AOIEE ofsh =

4082 = FollM 20174 1,598

Smartphones
Feature
Phones

—

Industrial ‘
Automation
HMI |
— SCADA |
— PLC
— DCS

237t s

S’_

(318%

Automobiles ’

=
S

Powertrain

Features

M 184%)

Safety Features

Infotainment

and Telematics

(% =X : Global Market for Embedded Software, 2012, Frost & Sullivan)

Segmentation, Global, 2010

180.00
160.00 | Ld =1 ul -
= 14000 | - \af—tal
= = |
= 120.00
m N—
< 100.00 |
@
=
g 80.00 |
g
Q
e 60.00 |-
40.00 |-
20.00 |-
0.00 - ! - . -
2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
[t Revenue 2367 | 28617 | 33.16 | 40.79 | 49.09 5912 | 72.24 | 88.77 | 109.44 | 133.2 | 159.86
[“.4-Revenue Growth Rate 19.0 | 17.7 | 230 | 203 | 204 | 222 | 228 | 233 | 21.7 | 200

12 187 Total Embedded Software Market :

@ Embedded S/W 22YH A|EE X

SE=z dEEH, S0,

A5t Uend, ofZ2iz}/ ol %°|

e X|Ho| AlFdEE0| i =AH o

Year

X|240| Emerging Market22

3|-_T’_ olo.[

=t)oflA], 20174 38.3%(612E2]) 7kX| MZEo| of &+

(% &X

=8 Wt

ol
=1

FH, OM|o}-EfEeF

BAFSHT Q

ol
AA

: Global Market for Embedded Software, 2012, Frost & Sullivan)

A

E=3
=

FZ 39 R2I2Z Embedded S/W =2 AE2
S| E7IX| F£gd 21.5%%4 3AH 47 A2z o E5E

25.0

20.0

15.0

10.0

5.0

0.0

Revenue Forecast, Global, 200772017

20104

Revenue Growth Rate (%)

0| 80% Ol&k= At
. 55| oA|ol-EfH

APECX[4 20104 24.6%(100
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100.0
90.0
= 80.0
= 70.0
§ 60.0
L 50.0
& 40.0
30.0
20.0
10.0
0.0
i North America 259 20.2
=@ Europe 32.2 247
u Asia-Pacific 24.6 38.3
@ Emerging Markets 17.4 16.7
Year
North America Europe Asia-Pacific Emerging Markets
Year ($ Billion) ($ Billion) ($ Billion) ($ Billion)
2007 542 T.77 574 4.73
2008 6.70 9.08 7.07 5.32
2009 8.20 10.40 8.50 6.06
2010 10.55 13.12 10.04 7.08
2011 12.57 15.56 12.49 847
2012 14.87 17.94 16.47 9.84
2013 17.74 20.49 22 .34 11.66
2014 21.03 23.81 29.71 14.21
2015 24.48 28.26 39.04 17.66
2016 28.21 33.66 49 .71 21.62
2017 32.36 39 .54 61.22 26.73
CAGR 17.4% 17.1% 29.5% 20.9%

12 188 Total Embedded Software Market : Percent Revenue Forecast by Region, 200772017

@ Embedded S/W 22H AlZE MUEZ MEHEH, SMAITO| HFES XS AU JTET i?
= LIERD IS, XESAL § BESF=(Automotive) LHIOIME 20104 462 EE(olAM, 2017 61
o ER7IX| d&0| A= UAS.

(% =X : Global Market for Embedded Software, 2012, Frost & Sullivan)
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180.00 r 4 250
] v
160.00 |- o ~ v % ;
14000 - w - 1200 §
— - — 2
g 12000 - v &
= 150 £
@ o000 - z
‘é’ 80.00 r E
] 100 32
2 60.00 - %
3
40.00 - - 50
20.00 - ==
poo SN NS . T e e T e rm e T e N0
2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
== Automotive 452 432 3.93 4.60 473 4.84 5.00 525 554 587 613
b Industrial Automation 4 41 4 67 480 4.98 520 544 5.69 599 6.31 6.66 7.04
= Telecommunication 1474 | 1918 | 2443 | 3120 | 3917 | 4885 | 6155 | 7753 | 97.60 | 120.68 | 146869
s»=Revenue Growth Rate 19.0 17.7 23.0 20.4 204 23 229 233 217 20.0
Year
Revenue Industrial
Growth Rate Automotive Automation Telecommunication
Year (%) ($ Billion) ($ Billion) ($ Billion)
2007 - 452 4.41 14.74
2008 19.0 4.32 4.67 19.18
2009 17.7 3.93 4.80 24 .43
2010 23.0 4.60 498 31.20
2011 204 473 520 39.17
2012 204 4.84 5.44 48.85
2013 222 5.00 5.69 61.55
2014 229 5725 599 TT-63
2015 233 5.54 6.31 97 .60
2016 21.7 5.87 6.66 120.68
2017 20.0 6.13 7.04 146.69
CAGR 21.5% 4.2% 5.1% 24.7%

% 189 Total Embedded Software Market : Percent Revenue Forecast by Vertical Market,
2007~2017
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1R M 750,000 82,500 467,500 550,000 1,300,000
2K M 3,090,000 455,500 986,300 1,441,800 4,531,800
3 M 7,088,000 643,950 1,931,850 2,575,800 9,663,800
AXF AE 6,980,000 630,450 1,891,350 2,521,800 9,501,800
5 HE 5,880,000 535,725 1,607,175 2,142,900 8,022,900
HA| 23,788,000 | 2,348,125 6,884,175 9,232,300 33,020,300
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