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WORLDWIDE AUTO POWERTRAINS

Percentages based on worldwide vehicle sales

EVS 1% —.

g EVS 4% i
T e -
hybrids 8% 30%
Mild hybrids .01% (1] M "
Alternative fuel 4% m Mild hybrids 18% EV salas ‘.‘ Wh at If
) = e
Alternative fuel 6% o electric vehicle sales grew at an
ive fu Iy = . 3
oy foumrgr ‘O—  unparalleled rate in five years,
[~ % iy, o/ from 4 million in 2025 to more
—~ T S
. . 0 )
Paine @ P eacoine Opportunity “——C"  than 70 million vehicles avail-
93% h 66% M l @ able for further emission and
;. N, 7ol fuel economy improvement.
s, 0 o—o
2017 2025 2030

E I ectriﬁ ed 0 p po rtun ity Electrified vehicles bridge the gap for improved performance

and reduced emissions for the foreseeable future

KAERR: BRB, MEIEEFTAH

5.3 48V ZAHA BN ELERAAB LR EET AN T K

(1) THERFENGH R, AHRBIFEAREERRERT, AFLRET 2
5 RAE FIRE, FHRG 12V SR EIE LT B S e, AMEER
A B2, SR EFHMNEHEKRAE, Z2EIEKRE, TRALLEI/E,
WEB AN B RAGEARE ISV LR T L HWEE, L4 BSG L, T4
EXDFEVREd, A 48V R — AL O35 48V 428k, BSG ® AL, 48V/12V
(DC/DC) B w Ed B foixF| 2%, 48V 2R AL PAHNEKREG T REH 12V &
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(2) 48V A AL TERARF AL, oAy HF 7 X\Th. AFEALTHHbE
BE, R 48V ZANERTLET ALY kA B EIKBL: AEEF T
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B 33: feRiG48VEREAAI/ERE

48-VOLT MILD HYBRID

Great Benefit at a Low Cost

Though a mild hybrid can be configured in many ways, here is one example of a cost effective,
lower CO; emitting, 48-volt mild hybrid using Stop/Start and regenerative braking

THE 48-VOLT BATTERY PACX
© ACOCcoaverter ) 5-volt lithium jon battery () Batery controller
changes AC charges and dacharges ot eguistes te state of
PONe1 At Current every s2op and stan charge o e batlery
o OC bateery
rent

STEPPING DOWN TO 12.vOLT

© PLUCcomverer () 12-vek O 12-voht ehecrical
changes 48 voit batvery distnbution center o

battery powe: to your oid 12 volt glectned dewces
rvn the 12 volt friend by the Cermter ConaTe
M CEssOnet POWeY $2913 e

windows sensocs, ot

! controfler whan 10 siop and start
1 Il IO MOW/Qenerany when 12
, Charge the battecy or propel the car .

48-volt, mild hybrids have
demonstrated to have ...

700/ 0 30% V[ THEwvo mAcHNEs

Electric mator/ Electncal
oithe olthe o ponerater 11ty o wpercharger
BENEFAT COST eapoe henbops marts provideg
of high of high thecargetgong  boost before
m“ voltage Later charges thy Zngra sarty

hybords bamery Guring avany |
brabng 2 b0 L83 ]
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5.4 REEMGBELE, 48V ALAETROHE

RBCWAEN ) ZRTHILE, 48V ZAE %A PO, P1. P2, P3, P4, P5 JUA}
M JUAF AR LT AR PO A 48Rk PO+P2, PO+P3 %, R A 2 ik A Fe 0 i
EHFEELH AR, BAT PO MAG = S d TRAKK, EREETSG, Rk
ZAER, BEME T mERG AR, LH A P2 MR, PO+P2 MAH 2K
% E R,

B 34: 48V R 4ty MR

@ Belt driven starter
generator (BSG)

@ EM mounted on
crankshaft (ISG)

@ EM between K0 and
launch clutch

@ EM on transmission
output

@ EM powers
separate axle

@ E-Wheel drive

Recuperation

Boost/
E-4WD-Drive

Hybrid functions

@ Positioning of electric engine within powertrain

KR B hY, WIBIEF AR

ERABVERRALRT AL PO MAEF P2 HA, PO #MA: B BSG KL% 12V
AP, TR RF LA E ) SR B 17 R 53509 Coasting WHAT B 1%, F
BT B &R S Ak B @A ik 3 A Ak, BT PO MR RGBT R RN, AA
HEHK, BRAE L A0R ) /)8R E A ) AR AR REY, sLibd T3
WA B R AHAATSH, PO R L s w0 X, PO MR R H B E, @datid
YA E 09 ) Mg 7S, Aok BSG. DC/DC Fo 48V Wit = K SR 4+ Bp 7T 52 3L /2 NEDC T oL
T 10%49 7 i %,

B 35: xEH A8V PO B RMEFE

B 36: K48V PO &2RMEFTE

Continental’s 48V system MHEV

Valeo's 48V system MHEV

Image: Valeo HybriddAll 48V MHEV system components
Credit: Valeo Image: Continental 48V MHEV system components
Credit: Continental
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P2 MR P2 AR o R LB 2 89— AP RBD A %, P2 A K A R 2 X EHL(ING),
B RFH AR BAFH —ANBH AR, AvifeTRAPELE —NBHELE,

B 37: ti4m P2 HAE

= —

P2 On-Axis Drive Module

Compact design with up to three nested
clutches minimizes overall length

® Compatible with all transmission architectures,
including manual transmissions
5 Efficient oil and water-cooled traction motor

® S-winding technology improves power density
Integrated dual mass flywheel and engine disconnect clutch

High-performance, low-noise stator offers 95% peak efficiency

HERR: WAEEH, MBIERFH

P2 MR TR X L A o FILAF: 1, s A PR KX, LBt K S ikdn b5 77,
BHRA GIEH, KO Ao K1 B4 RH A 2, 4B X, P2 41k PO 4= P1 A,
S H A X, sit AL R 4 4E, KO BLTT, K1 M4 3. AR B AR X,
EE R F AR, K1 H4A, KO B, &ALA R484e48 X, MR ILAE = =k 4,

MR BN ALK, B, KA AR 44, KO Ao KI BABHETLH &%
BAZHF WAL X A fT 88 18] B3R B F B 3 S 4L X,
B 38: P2 AR & /LA TAEHE X

Engine-off and decoupled driving strategies Engine-on driving strategies

Electric driving or sailing Recuperation Combustion engine drive
C Cc

0[00) Q00O

Air conditioning Coasting (without electr. air condition)
c ©

00 0O

C = Combustion engine D = Dual-mass flywheel E = Electric machine T = Transmission A = Air condition compressor
KO/K1 = Clutches

(2) Operating made in 48-V mild hybrid with P2 architecture implemented in the Continental Gasaline Technolagy Car Il (© Continental)

4K R: Continental, WiBiEHRHFTAT
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52
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2016 2017 2018 2019 2020E 2021E
LR

HEAE (F4H) 2,802.8 2,887.9 2,808.1 2,576.9 2,370.7 2,560.4
Yoy 13.9% 3.0% -2.8% -8.2% -8.0% 8.0%
AL £ 77 3 69 4 50 S 38.0% 39.0% 39.0% 45.0% 45.0% 45.0%
BB E s (FA) 1065.1 1126.3 1095.1 1159.6 1066.8 1152.2
AEARAE (74%) 19,440.0 21,7430 24,028.0 26,000.0 27,690.0 29,351.4
Yoy 12.8% 11.8% 10.5% 8.2% 6.5% 6.0%
o E) AR G T 3 69 Ay B 25.0% 25.0% 25.0% 25.0% 25.0% 25.0%
BB AR E BB (T A 1944.0 2174.3 2402.8 2600.0 2422.9 2935.1
B E AL E (FA) 3486.3 3300.6 3497.9 3487.3 3489.7 4087.3
¥ S i 2 2 (KVAH) 0.6 07 07 0.7 0.7 07
LSRR % K4 (77 KVAH) 2207.1 2266.1 2352.8 2457.8 24428 2861.1
F ¥4 (TIKVAH) 271.0 3205 361.3 306.0 306.0 306.0
ABBR W EON (T2 ) 59.8 726 85.0 752 747 87.6
Yoy 21.4% 17.0% -11.5% -0.6% 17.1%
A 46.1 57.2 67.8 58.3 57.9 67.9
e 138 154 172 16.9 16.8 19.7
K 23.0% 21.2% 20.2% 225% 22.5% 22.5%
A 4N EE 15 (%) 94.9% 95.3% 92.2% 83.4% 78.0% 76.2%
A

AN 47 11.9 16.6 216
Yoy 153.4% 40.0% 30.0%
A 46 1.5 16.0 209
e 0.1 04 0.6 08
24 (%) 2.8% 3.5% 3.5% 3.5%
A 4 N EL 5] (%) 51% 13.2% 17.4% 18.8%
A2

ON 02 18 10 25 38 49
YOy 982.4% -45.1% 150.0% 50.0% 30.0%
A 0.2 1.7 14 38 45 4.7
EXi 0.0 0.1 -0.4 -1.3 -0.8 02
A (%) 3.8% 7.4% -26.6% -50.0% -20.0% 5.0%
A 40 N EB A5 (%) 0.3% 2.4% 1.1% 2.8% 4.0% 4.3%
H A 5

T ON 3.0 1.7 15 0.6 0.7 08
Yoy -43.4% -9.9% -60.4% 14.8% 14.3%
A 1.9 15 14 05 0.6 07
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2.4 05 0.2 0.2 0.1 0.1 0.1
ERXIESL) 21.1% 9.9% 10.5% 11.2% 11.2% 11.2%
b % AN Pe A5 (%) 4.8% 2.3% 1.7% 0.7% 0.7% 0.7%
LEION 63.01 76.18 92.24 90.23 95.87 114.90
YOy 20.9% 21.1% -2.2% 6.3% 19.8%
ERIE 22.8% 20.6% 18.6% 17.9% 17.4% 18.1%
S 144 15.7 171 16.1 16.7 20.8
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CAITONG SECURITIES

REHRE IE R R

2021E

#id & 2018A 2019A 2020E 2021E 2022E
L P PN 9,224 9,023 9,588 11,491 13,215
R g R A 7,511 7,415 7,915 9, 411 10, 783
IR 435 387 411 535 612
HER A 473 510 542 626 714
%A 224 311 335 396 453
%% A 122 126 11 97 113
WAL R 73 -1 21 22 26
ha MABAEE B 0 -0 2 - -
EES R B & 1 71 80 80 80
2 9 A8 620 650 335 483 594
VLR T S & -5 -10 355 356 355
)i & 615 640 690 838 948
R : P AFA 41 36 38 46 52
% #)H 559 595 642 780 883
=R E 2018A 2019A 2020E 2021E 2022E
il 537 781 767 919 1,057
R BT~ 4 188 190 190 190
J Rk ER 1,320 1,123 1,807 1,705 2,333
Bk 23 801 - 1,332 264 1,571
AT RS 113 92 7 110 24
oy 1,749 1,780 1,728 2,443 2,336
AR 676 1, 452 910 1,012 1,125
T A akT 588 - 173 186 194
HAEZI T - - - - -
KA REAIL T 411 490 564 646 741
PR B M - 12 42 72 102
B & ¥~ 2,532 2,491 2,320 2,121 1,893
R IAR 521 921 976 1, 044 1,127
PN 435 445 573 697 816
AR R T~ 1,016 1, 663 360 877 789
2 EHR 10,702 11,437 11,749 12,287 14,299
AT 5 893 749 1,157 1,112 1,310
RLAT R 3K 479 501 620 713 815
AT 23 715 542 997 833 1, 264
H AR A 762 1,237 486 828 770
K2 711 672 309 - 594
H AR R AR 930 811 626 635 702
ol 4,491 4,513 4,196 4,121 5, 454
DE 38381 372 399 409 421 434
N 848 864 864 864 864
G A 4,937 5, 601 6, 281 6, 881 7,546
BRAEARES 6,211 6,924 7,553 8,166 8,844
RNERER 2018A 2019A 2020E 2021E 2022E
A 574 604 642 780 883
e 3718 e e 4 326 344 372 403 433
e E AL & 73 1 21 22 26
NAMET FHIRE -0 0 2 - -
4% % A 97 146 111 97 113
HFM A -1 -71 -80 -80 -80
VR AR R 14 9 10 12 13
TEF N EH 112 -1,643 -195 -134  -1,454
2B EHEEALRE 539 811 882 1,100 -65
BAEDELEALAE -434 -542 -532 -380 -390
R ED AR RE -236 -96 -363 -568 594
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