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Head-up display (HUD) In-depth Analysis: Empowering Intelligence Driving
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A RIS B B R4, 58 B R2 o 8 B FRAT A TRosa), B Ep L ALAH TR d), 8 B IRbr X it fe il [
FRIEA LR F) HAt &A%, T S5 64 AE A 50 ) FAPIT 20 R 69 A SR GB E,  ii@ B IR A 4 H) & M - BN AR L 7T 69 8) iR B 32 X WA EIE
KED., R TiEBERGIATIFIER, EE2WEFAFETTE A, 5L RK. (Please see appendix for English translation of the
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(Please see APPENDIX 1 for English summary)

#3%EBF (HUD) : HHEALSZLMIFI, KL EBER., KRMNA
#, HUD #hmigsX 4454 Bok 4 setbsh , @By BoE &k
AREFE, BRXRABR 24K, AHETESZLROR
A, ABBEF RN ERAKE,

HUD =R R E#, W-HUD (Windshield HUD) % #3% £, AR-
HUD ( Augmented Reality HUD ) # &4, AR TALE AR, HUD
R EAEAIREINAN, P —K C-HUD (CombinerHUD) %)
W-HUD, %5322 30 £A0R%4 4 AR-HUD, HUD A A%/f & REFL
1, 1Z8HEh, AHAKEIEER, BAlTH L W-HUD A £
s AR-HUD Fmig 35303 7~

HUD =ik 4%: EAMEEBFLELA. A 2021 FE A W/AR-HUD 4t
HEATHaAEE, BARAGE, LAEAFSEH G THLTZ, &
A4 39.37%. 16.18%. 16.01%, B M AEE & F A=, 3T
2020 4F B A4EHL. KIEERA B K& 3 CR3 b1 80%49 2 17 B @ .
B A A& 2020 FF LA 15.11%, 2021 Filik R E
36%, EKALE,

HUD Bi& &3 K, AR-HUD BHEF &klk. B AT HUD B9AT &~ &
YA W-HUD 4 £, W-HUD & ¥ Mk B @ #REei5iE, ARAIT 1AL
B, 2021 S B W R E AT EATEEE HUD LRE 4 116.72
T A, FlHIE KA 50%, Bk E w2019 49 1.84% ik BH E 2021
504 5.72%. /£ A AR-HUD 4843, 2021 SF AR-HUD A E &,
TERAS T, BN ARE.

WM HE: 2025 FAIKATE HUD T HMALE X 840 104,
M, FAERRLZE. AP R3S RAAER o KA 09 dm
¥, 2025 4 W-HUD #= AR-HUD #45i& E 44 5 514 %) 27%F= 18%,
[ & FUAR R 38 An, 2025 4 W-HUD #= AR-HUD #93% £ A3 55|
4 1,329 /LA 2,392 /L. Wk EATFN, 2025 435 EHTH HUD 3%
HARIFL F) 199 12T, A% HUD T ARG £ 5] 840 14T,

FLEZFHL: LFAEE, BA HUD &k, LfaERH
2012 - FF4&H7 B HUD =ik, N3] HUD /= % & 4AH KIRAEAE AL
FEF, 2020 ERWRGZHKER EZNBEES. FET, 2358
2021 FARKF S RELNTERED. HFATEFEAEFRL T
BARKARIRGG A By, FAEEABRN HUD T3 Leythr stk b
#, & 2020 F49 2.39%itik - E 2021 49 16.18%.
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1. HUD (#3327 ) ERAAFH LK 4L
1.1 HUD #k B T A %: AAMTARIAETL

HUD ( Heads Up Display ) 4#4k 27 £ %, 1EAH—H o wFRFiEE, TUKE
a9z 8, kiR, . LFHMEER. FREF, & ;é']aw FHR I BRI R T
b, BEE SR, AR SR BIGK RMESES mF k2 e R E.

HUD A2k TALZARIK, 1988 i B4 % & K4 HUD A A EA ARk, 2003 F,
ELRABME ST H—REAL HUD 443, s 2 R%EE), whHih, R, F
W, KEE, LIF463Ed E B HUD $9 &R, & 2020 464 S B LR E RS
7= AR-HUD (3832 LA KR TAL) , BA HUD T35 B AT mikst,

BA&k1 1988 FiE A4 %E HUD T % B%&2 2020 %36 S 4 HUD

REFLECTIVE HEAD-UP DISPLAY |

OLDSMOBILE CUTLASS SUPREME PACE CAR INTRODUCES ALL-NEW HEAD-UP DISPLAY.

Augmented Reality Navigation

Intersection

F ¥4 K : The Future of Driving Communication concept of an Intelligent THRR: ESAEHRARTFE, HBEF
Transportation System, i [ [k

1.2 W-HUD } F 3 %, AR-HUD MEHE

F# HUD & =ARFAK, RERERIMA, 1586 FHFEEM, AR KM@
%, BAEITH_E W-HUD 4 9%, AR-HUD #rik % b & 7=,

% —4XA C-HUD ( Combiner HUD ), 484 X443k R T 4% . C-HUD KA &AM
BAEABR TR, BFZEEP %8, EERBERB ). EFEF4Y, &-F C-HUD
RARMGH X ELER L, ERAFTRNEHAT B R ER ARG E.

# =X W-HUD (Windshield HUD ) R#EX4&KE T4 %, £ B A EARS Z6
HUD, B2 %IE >, W-HUD A K5 BT 512 B4 2 A T3 RaksE £, w-
HUD 4% C-HUD 27t B & K. & HIEB Fik,

% =4X AR-HUD ( Augmented Reality HUD ) 3§52 I 45Kk BT A %, £ —F4#H4)
KB TFTHAR, Fotb%ty W-HUD A8k, AR- HUD ﬁ%’filﬁk 1Z8E%, T BiFH
254 ADAS R EF|M3IE, HATYFas, BEHFEGEALYFHEM, KR

HUD 4% 52 Al M Fe A4 2%

28 Apr 2022 3 @ e
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A%&3 =M HUD xtb

C-HUD

RRHE

AR B R XK F 1 IS 3B LIECL & GIEE)L & %5

HYEHE Ay, AR T I RE 308 X 3K N X, THEY T EANTERIE
KYHE Y FHMET. ik, HEFMEE 2% £, %ik. 35 ADASAZ & % EEX, RES
BRYRE RE, GEVRFIEE 2 T £, BG R H AR T A Rke KT Anf H I fE
RR AR 5°x1~4° 10°x4° 15°x5°

RRABRYES 273 & 4~5 K 15 &

BHAERBHEAR | TFTHAK TFT X DLP 3 K TFT. DLP 3 MEMS 4K
AR PEE KT 70px/° KT 80px/° KT 80px/°

RREE 12,000cd/-F 7 % 15,000cd/-F 7 & 15,000cd/F 7 &

BA A, REFLEMI R, RAG FRIEBKRO L, ARG
RkAS 2P AL E~, IER HUD BEFFNE, RREIR

FARR: G2 LR, IR, HEEH
1.3 HUD # R R &

HUD 24 BB BEAFRI TN MK LEIFFER, BYEANRERTEY
B BATAE. B4R, AP e RIS 2T, b, A2 TE T E£MEIE L LR
E. FMEEE, FEERPUE B, 2R A TR, REBIR 2 F
AR IS I IR A A F AT S RIS

B£4 HUD THRETER

PROJECTION DISTANCE PD
= =
windshield £  headmotion-
optical path optical component ~ and eyebox

Ol look down angle

virtual | image ‘ !

7

~ light trap

rotable mirror{ '\

(aspherical) - fold mirror

(planar or aspherical)

" light- source with display

picture gen;i'ation unit (PGU)

FARR: KiEEH, HAER

HUD /R A4IdT R 3R R, AT A BG 23 RA4E . 4RI F)A
EATISRIEIE, BB R T vA-F ALY A BRI HUD P34 6912 8. SRR b B4R A 7T
PGU ( Picture Generation Unit) &£ %, & &%/E B%z Edid % kT @R HERITRK
Fot b, R/GiAITIERILIE KA 6 2 HE 3 R 69 IR3REZ XK, BPARE (Eyebox).

28 Apr 2022 4 @ e
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B&5 C-HUD +&H B %6  W-HUD #= AR-HUD =& K

R
W-HUDEEAR, Bi77 2-25M

AR-HUDIERR, Hi5 7-20M ) ‘
-

___--" PVB # A8
—_— ~
— . “
[
B : l R | | W-HUD | Fd
FAr R CXIEHUD £ A BT EHRARGMAEFTE) , HBER FAr B  CGXEHUD £ A BT EHRARRMAEFTE) , HEER

1.4 ZEBRIES (VID) =K A (FOV)Z AR-HUD ¥4z K

AR-HUD #5313 &M B 5N EEH S, FIEH 5 I E IRk

. AT FEIRNX—hEE, AR-HUD ZREB R ATH E Y Tm MBS, £ Tm RE
Lﬁ A%%mﬁ%ﬁ%mk E AR, EXANFEBRYERMLE L F A BKSE
PLEH R ERA AT, BRK BAEIES (VID) T VA% 43 IRBE £ 3L 2 #- R4k = HUD
B 4% 188 % A=i J2 49 BT 18], )BT AR-HUD T35/ (FOV) . £ 592K, %K
BAER TR TR A mET,

Bx7 AEHEEAEZALEEZ VID>7m B FOV>10°

Traditional HUD
virtual image distance

5°FOV  10°FOV  20° FOV

KRR 2N EER, #HEER

F2 W-HUD #Bt, AR-HUD 2712 &340, AR-HUD il it ] B & ik fodBff K 584
KRR E ISR, @id AR Fik, HAMARTE 2NN B GEAKERE, Faid
AR-HUD ¥ #g b3 M B E R AT B3Rk E b, A RILIBG I H =4 B EEY
ey,
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A&8  AR-HUD ¥ % MBI 6945 &8 13 AR SRAFA I35 B S AR

[J AR-HUD Components
ARHUD ADAS-C:
MD/HW/SW ~Camera [J Sensor Components
T Power + Interface

Components
AR-Creator
HW/SW. }‘—{ Radar/ACC |
Precise Po
Positioning

Navigation

HMI

FARR: KIEEAER, #EEFGF
15 FABEBKREREL (PGU) HAK: TFT-LCD #v DLP % L ABA

B A8 F £ HUD B8 ##E K, £ 2F 4% TFT-LCD (Thin Film Transistor Liquid
Crystal Display ). DLP #% % ( Digital Light Processing). # t4a454% % . LCOS ( Liquid
Crystal on Silicon ) #&# 44 K, H P TFT-LCD X &i& A F W-HUD, DLP & B #] AR-HUD
AR A R FE AR, 2R AL E. AT LCOS 4 AR-HUD ffik 7 £ IE ik dfut
¥, RERTHAA LY,

TFT-LCD A HHE AR R, L RIERZF) A R ah BT @HMREH KRG, ELH AR
B, BahIBET KIok, FIAZERYS, LA KERE.

DLP REEZMMENEABRA, BFERTHTTARKALL AR 4 DMD
( Digital Micromirror Device ) ¥3& LR 2T RME R k. AT TFT AREIEK,
DLP & &kt h, mAKA DMD RAHXE#H, MV BEMA. DLP B R4
BAEsHES, ES, RIEEEL, EaREg.

BA%9 AT oLp #AK#) PGU

FARR: KA LER, #HEEF

LCOS HARME KR Z L5 A EH M E =R LCOS MK, ABITASRALY KR Y
1%, LCOS Ea#MH. ZE. &XHEFTaRAMLSE. LCOS A EMBALELLITE, %
B HEAUEFGHR R OARMEG LCOS SH AR, £h. —HABF FL
J& N34 3T LCOS 49 AR-HUD fif ik 75 4% .
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BAAFEIZF A /%7]54’}?7(7715/}13', i@ iE MEMS ( Microelectromechanical systems) #%
W RIELF, BAAM . BRIK RES. AGROKE, BRERARS, #HL
M AR, AL F) 85°CH) TR, RO A KA A
T %8 HUD.

B 410 TFT-LCD. DLP. LCOS gt XA RRHBHE R EHE

e fe o my e
i1
N ® #
®
* z

BB AR TR | |
oo
&
wZEmZ

!

W
%
SREs

Sraenp
e g
!
3

PRI KRR, EEE R

B&11 TFT-LCD. DLP. LCOS Fm#tiafw MR B A M akxt 1k

TFT-LCD DLP LCOS G EEE ]
aHE —f& & = —#
TR 3 & & &
bIR7eY; 4 —f = —f& &
THEM e 3 & 1%
AR & —f& 1% —
A 3 —f & 1%
s FHIE B, VEEIS sk izl y e T E AA. SIIK, WL

BAERAES KRG, AKX,

PR KPR, EEE R

EIBERR
7 @lﬁ’ﬁ(ﬁ%ﬂg
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2. HUD Fib4%k: BABEREHALE

HUD = b4k T ok b, . Tk, L#AHPGUALE T . PGU S ABEER . 34k
AR B RIS B FeAR £ 2 R AR SRS E . F3EH HUD &, THH
BRH. B @408, HUD 8 T h ks,

BA&12 HUD BLE B A= bbb Af

Ak 2 #k
deraf . BARARE. BAMN, KEER. BAETF,
HUD £ 245 B g, T, LG, BFAHL. ¥EETF. LEAHE. A

HUD H;D%% T
A . WayRay. &k ZAH. MEFHL. RBEAHL. 842, 4%
HUD #74] 1o
A0 F
o DLP AT &9 DMD 5 Ji - #&M4LE; LCOS: &, IVCF;
= MEMS: & i&¥$4Kk. MicroVision. B A%
e s TFT-LCD THRF . A RELMET. IDIF
YT ?4’7:";{%% ﬂal : —T—M ¥
DLP JFE KR
MEMS #edats Microvision. _E#F £ & F. Digilens 5
LCOS — %A, Waveoptics. £ A4H%F
L kgsa B & @4k RFRF. BRFALFE. FIAFES
#* R AT, EXE. RTE
EEY €0 E2 3 N
s ’”;';%VB s BAAE. RS
W ZEMAX. Optis . Cybernet ( ##1%) . Eclat-Digital
At HF AR Research %
AR & %3 5 5L BE. mLAE. k. FLEB. Rk WEBIE
TR XAFE, FRIAEMERIN, AEER

2.1 k3% PGU F= g vy ¥ @45 4 4% 3R
(1) BHARET PGU

HUD /= dk 4% F %69 PGU 4 HUD #94Z SR Z —. A R34 TFT-LCD 473K, E
N B LRRBEIET, 12274 DLP AR, FIE 49 DMD & i a4k ig ML £,
A LCOS A MK TAL NBL, &4 F—SAHBEAT BN LCOS fRAEFET .

AF TFT-LCD 89 £ PGU R E HIA 7 A%« ALMEF. HAID F.

AT DLP #9 PGU B A Keh L fo ) FALESF. Kb LB A HUD AT kHH2 L
A, AT TFT 4= DLP 49 PGU, FIBT 4 EL& HUD ZALAE 4. Kah ki) AR-
HUD A 414f EHS-9 £ A LRI E . | WAL ERK TEINMLE4 DLP FF 4 PGU,
B AT FH/E 9. AR RS, A% HUD 5 @.

AT MEMS k424449 PGU B B A F £ -F. Microvision %, LCOS 45 7 &
FE—# A4, Digilens. Waveoptics 5.

RAGEE R 2 PGU #9428, DLP ATt b A& b AL IR A =, UG 5%, TFT-

LCD & H £ & dZ-EA R, LCOS TR BA K. IVC F, MEMS #otiatae9S R
BN EE2HZEFFFIR, MicroVision. B KRIEHKE,
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(2) awdER

A RTINS A AT ARG A e dy, AR MEd, BILHUD A%+ E 21%
A AawEEPERIREEE, T2 AARFLE. BFLF. BET LT,

EFRFEAB NG LF AL AL, TUAFAEGE, EPLN, %
WS =&, ARIBGEFF 2021 F45IR, A8 OFEIAT HUD B A b @42/~
JL R F4 8 AR-HUD 77 R 4942 S F 51 F ST 4 N E4E5E. BFALF A48 HUD 49
BT, §ZRFAEA W-HUD A @4Eeg g it X —,

(3) BFNFE

JE HUD B T=ARAEN B 5 &, @335 A AR-HUD 4955 38) /1, L HUD 4k 2
THIEY £ BHOE NI PVB I ARt R K, EE I BAEME, REEH, T
FBRIE N HEAFRAMRIE, WRIGERE, HREH.

22 v#: WHEREXZY, BARNEHRELS

HUD ATk 35208 ke, K5l T REMEH, CLELRAFRIMEELRE, b
HEE . B AL BRER, BEKMES, 8 EA HUD B B ek B el R F R
%, VAR HUD #4228, 4ok sk ZAHE. 40544, WayRay . B A4HHL. A K&
. REARKGEFIZRS Tk, i, 4, R, 54, KA@RFd
F, ALBEASZMRETEANES, i, KR, 4. AARE LS.

AR B LA A AR AR, 2021 FE A W/AR-HUD A2 & # %48t (1R3E £
gsit), BABRE. LMERFBAHAELFHLIT =, LA 3937%.
16.18%. 16.01%, #&H LS4 54 43.09 F4H. 17.71 F 442 17.52 F4A, 374% 2020
B AAE. KEERA B ABE CR3 LIk 80%t) A @. E AN H4A 2020 4 54
LA 15.11%, 2021 FiRkik R L F 36%, EAF4HOR.

B£13 2021 B A W/AR-HUD 4 & & 7 %45

X % H,11.09%

|
1% #1427, 16.01% A EA4HE, 0.51%
H A Hi#, 9.25%

i 7§, 3.36% ' ‘

W ¥,39.37%

sLra Bk (defaH ) £EA HUD k4, §f 2012 F402E HUD H PACIRHF
HUD AT3RiL+4F, A 84 HUD #8£ AR, FoEE =/ HUD. 40 gir#E
T 7% %4 AR-HUD #9-F 4, @4% ADAS. Blk. DMS, FHiedsir A, & HUD # @K
s BeEEEFOFRLESN, WEERE AR FEHHBETLOE. BF OHKR.
K. FE. TR AFE.

BB ER
9 @lﬁa}ﬁgﬁg
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LHRER B AT 22472 T W-HUD #= AR-HUD 473k, H B EAF4 49 AR Cyber £ iEft
F AR-HUD #4-F &1 A 4k tF, #89% 2I AR 2844 fE . AR AR @0, T 2%
Fadedbia. Kk, A, FraE.

Kb fE HUD 4T k#4324, & =3 F TFT 4= DLP ¢4 PGU vA & HUD #A4L, K
54t W 49 AR-HUD fE414E EHS-9 £ & L £ /=,

B A4EHL (Nippon Seiki) L8 EHME LS. HiapF ks, /g LSS, 2
ARRERHUD X HRZ R —, T2AEL. B, @BAFEF. B AP HUD
AT A LB FSG 54 by $ A2, M 1987 FFHAFK, 90 FREMENE S, B
W EEF S W-HUD., B A AR-HUD ARIR ELZHFK % 4, B #7240k GLE &
ER LB FEA .

2 K% 4£H (Continental ) A 2003 744 4 & 4% HUD, 2010 4% —4X HUD
WM EBE I, £, R F B, 208 R AKRKTIFE AR-HUD AFL 493
Z —, 20184 54 8. Kk FH RS AR B B 4] 3] Digilens 2 = AFIKIE £ A .

B A% (Denso) R AEAZLARIFMHMBAALTZ—, L HUD AR E
BPAHFEEH Zonht,

438 (Visteon ) & R BACABM T EMN X —, /@A H SmartCore %
BB AT £ HUD A%, T EBE P s, He &4 pSA,

LG¥F AR-HUD &2 %ME>, TEXF ARMF XX, LIGH ANEIAEMX
7 % 7 Strad Vision B &4, REiLIL L % 3 AR-HUD 5 £,

AT 5EE AL L T8 ENVISICS A4F, ek & F g bA 3Tk 8d
ARHUD, /A F i din it 4 B a9 B B30 & Lyriq F .

A&14 W/AR-HUD BtE & £& 75 %%

N8 AR HUD %£# BARRA HAIFES VID PGU E K RAR
AARE W-HUD 3m TFT/DLP

W-HUD 5°x 2°/7°x 3°/9°x3° 2.3%5m TFT 5~8L
&raf R

AR-HUD 9°x 3°/10°x°4 4.5~8m TFT/DLP 8~12L

W-HUD 6°x2°/9°x 3° 2.5~4.5m TFT a4~7L
KiE&H

AR-HUD 9°x3°/10°x 3° 4.5~8m TFT/DLP 9~14L
B A4 W-HUD 10°x°4 10m TFT/DLP
) W-HUD 2~4.5m 3~9L
AR

AR-HUD >13.0°x 4° >7.5m DLP 10L

W-HUD TFT
Kb

AR-HUD 12°x 3° 12m

KRR 2 ELHRE, HiEE R

BB
10 (€5 )il
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AA&15 HUD ZE2HEH

B FRit B B & P4 7 B 7344l
ST T T TT T S \ / cTTTTEEEREES R
/S NIPPON SEIKI | rORY ouU '
! ADAYO ERE ¥|
1 L4 BTN NEW VISION|

(@nfinenfal® DENSO !

—— e -

j E@%EiEAD S)

|

|

Panasonic 68T gymy :

i

' LITEL)) 1

@ BOSCH | * = # & X

\ / \ /
~ b ~ b

Fobt kR, R E R
2.3 F#: HUD BEHHK, ARHUD BHEEF ELE

B # HUD #9773 = &vA W-HUD 4 %, W-HUD & ¥ MkFed)#-ft 5. AR 45
WEHARE I, RIBEH IEAEACREIE, 2021 FEFETHRAE (R4
) #HEFEARERSE HUD LoF 4 116.72 Z4H, B3 KA2 50%, #]EAFACIHEE,
£ 4 5.72%, SMEAEE HUD L34 131.13 74k, L+, #7EL W-HUD X AR-HUD
HBEREH 109.45 7 4%, Fl3gK 57.96%.

B%&16 2019-2021 B A 7 % #7 £ BT K ARESEHE HUD L FfB8 F

140 7%
o
120 5.72% 6%
100 5%
3.99% )
£ 80 a% g
i ” s
60 3% #
1.84%
40 - 76.5 2%
20 1%
0 0%
2020 2021

— i ARECE HHUD L (T 48) - i (A5 E)

TARR: SIHRAEMAR, 2HAE, HAERR

BB
11 (€5 )il
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J HUD B&RZFH@, 2021 FEATHEE., Ahfi LBERERSTHLT=
A%, JE HUD 88 % b, 400 45.72% 0 3B R M4 424 .

B4&17 2021 B A 3% W/AR-HUD & it

35

30

25

7R

20
19.15% 22.13%

15

(

IS

10
5
0
’5<® & BN

;
I lSim I I
. ]
LG 2

45.72%

G

i

Wy ?45—,

mtiEE ()

S50%
45%
40%
35%
30%
25%

R

10,
14.60% 20%

®  10.64% 15%
o 10%
1.53%
0.96% 5%

[ T

g o LY &
¥ - o
¥ @ g *iz
£ R
s
= (A

KRR BIERAEALR, HEEF

F 1B M AR-HUD 404> 3%, 2021 % AR-HUD AT R Z R4 5 F 4%, #53 AR-HUD
B ERTES F W, 4efisf E-HS9. BILS K. KA ID A, MAIAEIREIEK.

B %18 AR-HUD &> %A

ES)
4158 E-HS9
Ao S K
X% 1D %5
K% WEY B+
ik QSE-TRON
JTAERE =X GS8

LR
2020 4 12
202141 A
20213 A
2021 %5 A
2021 %11 A
2021 %12 A

L Ioh:]
K b F
B AAEA

LG

MAXELL

LG

dera

FTHRR: REAFAAR, HAER
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3. 2025 A HRFTE HUD 7 A4 X 840 1274

ARG TR EAE LT, 2021 7 B T 3 HUD AT RAFBLAE 8 E A 5.72%, B
24 116.72 T4, E ¥ C-HUD Lk 6.23%, W-HUD &btk 89.49%, AR-HUD &b
4.28%. 1Ri% 2025 4 W-HUD 1B A & R F5 %, 128 F AR-HUD 494, W-HUD &
T4 % 60%, AR-HUD &t EF+E 40%, C-HUD T3 Tk, 24524 MRE
th%¥oh, FHAE 2025 SFIRHTEE E 0%.

B LR PSR A G €2021-2026 4 B HUD A7k A W 3 F R AT dotl
AHFRIREY BT, 20254 HUD £ ¥ B W%ty 5k L2559 45%, Z&ATME, 2025
4 C-HUD. W-HUD. AR-HUD #3535 £ 534 0%. 27%. 18%.

A&19  2021-2025 % B 5 HUD BiE %

2021 2022E 2023E 2024E 2025E
C-HUD &5k 6.23% 4.67% 3.11% 1.56% 0.00%
W-HUD &b 89.49% 82.12% 74.74% 67.37% 60.00%
AR-HUD &1t 4.28% 13.21% 22.14% 31.07% 40.00%
HUD % & 5.72% 15.54% 25.36% 35.18% 45.00%
C-HUD B % 0.36% 0.73% 0.79% 0.55% 0.00%
W-HUD %% & 5.12% 12.76% 18.96% 23.70% 27.00%
AR-HUD %% % 0.25% 2.05% 5.62% 10.93% 18.00%

T RR: BIFMAEMRIR, SR LR b, Hid E R

SR T 694548 7, 2019 f-4 EF C-HUD. W-HUD. AR-HUD &3 E Mt 4 7]
900 7T. 1500 7T. 2700 7T. 4&% = Afeg4c3E 2=, 2020 &9 W-HUD #-F39M04&45 4
245 £50, BAX A PR 6938 An, HUD &3 EME 1 2020-2025 “FH 8] vA AR5 2%
o3k EALE T, W 2025 4 C-HUD. W-HUD. AR-HUD #)3EEHYE 054 773 .
1,329 7. 2,392 7T.

ARFERERFFBAERGLEAR TSGR, 2025 FRA F4 L3
2526 77 4%, Wb, ARAERAIFUN, 2025 FK E AR HUD T 35 AALK A %] 199 12T,

B &20 2021-2025 4% E #7E HUD W H3L4E

2019 2020 2021 2022E 2023E 2024E 2025E

C-HUD £ 48 () 900 882 864 847 830 814 797
W-HUD £ £ 44 () 1,500 1,470 1,441 1,412 1,384 1,356 1,329
AR-HUD £ &4 () 2,700 2,646 2,593 2,541 2,490 2,441 2,392
PERAEE (HH) 2,041 2,152 2,270 2,395 2,526
HUD &, (54 ) 117 334 576 842 1,137
C-HUD #& (7#) 7 16 18 13

W-HUD 4 (54) 104 275 430 568 682
AR-HUD #8 (745 ) 5 44 127 262 455
THENE (ZL) 17 51 93 142 199

KRR WAERT, REXFFEAERRLEME TS, #idE RN

ResearchAndMarkets #4638 B <, 2021 443k HUD T3 ¢9MAEL A 11 10 £ 7T,
ARABERAEF, 2021 SFE A HUD THHAES 17 AR T, TETH EALRTHIL
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2021Q1-Q3, @ATAFATL S K428k, HERBEZFH S, LrmER KRR S MK
AL A5, FIRABRBRY BRIEF FHAE, a2k KiaRit, £
JAN 31.311270, 3R LR 38K 47.78%, I )4 F)1E 2.08 10T, R _EFF A3
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B %27 2019-2020 F4FOE A F i EERA TS
2020 4 2019 4 ] P38 8%,
HEE
AERT (75) 407.44 406.65 0.19%
AEERTIHE (FH) 6,909.93 6,954.31 -0.64%
AE R (F1F) 25,880.51 24,617.86 5.13%
LED B89 (ZH#) 81,115.11 93,301.64 -13.06%
s
AFELT (7E) 417.80 412,98 1.17%
HERTIHMS (FH) 6,921.54 6,931.94 -0.15%
HERE (FF) 25,732.29 24,712.43 4.13%
LED BB (ZHH) 80,333.06 87,511.81 -8.20%
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APPENDIX 1
Summary

Head up display (HUD): technology and safety go hand in hand, enabling intelligent driving. We believe that the acceleration of
HUD will help drive intelligently, greatly improve driving safety by reducing the frequency of drivers looking down at the instrument,
and bring drivers a new driving experience through interaction with multiple information sources.

The three generations of HUD technologies have changed. W-hud (windshield HUD) is the mainstream of the market, and ar-hud
(augmented reality HUD) is emerging. Originated in the aviation field, HUD has regained its vitality in the automotive field in recent
years. From the first generation c-hud (combiner HUD) to w-hud, and then to ar-hud integrated with augmented reality, HUD
imaging quality has been continuously optimized, the amount of information has been continuously increased, and the sense of
science and technology has been greatly enhanced. At present, w-hud is the mainstream in the market, and ar-hud accelerates the
landing and mass production.

HUD industrial chain: domestic suppliers continue to make efforts. In terms of the market share of domestic w / ar-hud suppliers
in 2021, Japan Denso, Huayang Group and Yili electronics ranked among the top three, accounting for 39.37%, 16.18% and 16.01%
respectively. Domestic suppliers rushed into the top three, breaking the monopoly situation that Japan Seiki, continental and Japan
Denso CR3 accounted for 80% in 2020. The market share of domestic manufacturers was only 15.11% in 2020 and rapidly increased
to 36% in 2021.

HUD penetration rate increases and ar-hud carrying capacity node is coming. At present, the front loading output of HUD is mainly
w-hud. W-hud gradually infiltrates from optional configuration to standard configuration, and AR also begins to land on a large
scale. In 2021, the number of passenger cars equipped with HUD in the Chinese market was 1.1672 million, with a year-on-year
increase of more than 50%. The penetration rate rapidly increased from 1.84% in 2019 to 5.72% in 2021. In the domestic ar-hud
segment, the carrying capacity of ar-hud front loading will exceed 50000 in 2021, and the mass production node is coming.

Market space estimation: in 2025, the global front mounted HUD market will reach 84 billion yuan. We predict that with the
development of technology, the cultivation of user habits and the support of the general trend of automobile intellectualization,
the penetration rates of w-hud and ar-hud will reach 27% and 18% respectively in 2025. With the increase of scale effect, the single
vehicle value of w-hud and ar-hud will be 1329 yuan and 2392 yuan respectively in 2025. Therefore, we predict that in 2025, the
scale of China's front mounted HUD market will reach 19.9 billion yuan and the global HUD market will reach 84 billion yuan.

Industrial chain investment opportunities: Huayang Group, the leading enterprise of domestic HUD. Huayang Group has been laying
out HUD industry since 2012. The company's HUD product line has great wall motor as a stable customer, and will realize mass
production on three models of Great Wall in 2020. At the same time, the company has obtained fixed-point projects from many
auto enterprises since 2021. Thanks to its layout in automotive electronics and related fields for many years, Huayang Group's
share in the domestic HUD market has increased rapidly, from 2.39% in 2020 to 16.18% in 2021.

Risk warning: the downstream demand is less than the expected risk.
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MR RE G EEE RS, #EEFA bR ERMAA RS (HTIRL, Haitong Securities India Private Limited (HSIPL), Haitong International Japan K.K. (HTUKK) A= 8 B FRIE 44 PR
3] (HTISCL)AYE AR K B AFT AL AR A ik so b, B B FRAE A 2 1) (HTISG) A B 2 R L4 T 9 8 b 5 ER WA F LA 7D,

IMPORTANT DISCLOSURES

This research report is distributed by Haitong International, a global brand name for the equity research teams of Haitong International Research Limited (“HTIRL"), Haitong Securities India Private
Limited (“HSIPL"), Haitong International Japan K.K. (“HTIJKK"), Haitong International Securities Company Limited (“HTISCL"), and any other members within the Haitong International Securities Group
of Companies (“HTISG"), each authorized to engage in securities activities in its respective jurisdiction.

HTIRL 247 JFAE Analyst Certification:

&, Yuntaolin, AWML (1) RAZRE T B LEHRET RN AL P RAMEMRAA B AR R LTAGOMAILL, FE (i) RORM T RAETH EARRRE T
AR LREDIA L LBERABR R, RS TR A HIEA, &N (AHERNHRE) ELPHRBEREAM 444, |, Yuntao Jin, certify that (i) the views expressed
in this research report accurately reflect my personal views about any or all of the subject companies or issuers referred to in this research and (ii) no part of my compensation was, is or will be
directly or indirectly related to the specific recommendations or views expressed in this research report; and that | (including members of my household) have no financial interest in the security or
securities of the subject companies discussed.

FAFERE Conflict of Interest Disclosures

B E AL LRI TM%%‘%WW%#/?WN&% PR REZEINDEARTIRA AT XS, RAFARERT, UTRARAFAANEEFR (A TREFHR
ERRARR, ©F T HANAESEEL, %4 ML ERD-Disclosure@htisec.com)

HTI and some of its affiliates may engage in investment banking and / or serve as a market maker or hold proprietary trading positions of certain stocks or companies in this research report. As far
as this research report is concerned, the following are the disclosure matters related to such relationship (As the following disclosure does not ensure timeliness and completeness, please send an
email to ERD-Disclosure @htisec.com if timely and comprehensive information is needed).

BRIEARDA RN Fo R T8 (4R B8 ) ELE 12N AAS T 600699.CH, 0175.HK, 1211 HK and 603799.CH #& FRATA B . HA4RITAE 046 1 AdRELTH
HEAA, REA Xiﬁﬁ#}ﬁé’]“ﬁu\/\?’rwﬂﬁ El 2. BREAREA. TABHAMSAANBAA RS ARBTAR; 3. BEEALLLHNHZRET. BFRERFHAA.
Haitong Securities Co., Ltd. and/or its subsidiaries (collectively, the "Haitong") have a role in investment banking projects of 600699.CH, 0175.HK, 1211.HK and 603799.CH within the past 12 months.
The investment banking projects include 1. IPO projects in which Haitong acted as pre-listing tutor, sponsor, or lead-underwriter; 2. equity or debt refinancing projects of 600699.CH, 0175.HK,
1211.HK and 603799.CH for which Haitong acted as sponsor, lead-underwriter or financial advisor; 3. listing by introduction in the new three board, target placement, M&A projects in which Haitong
acted as lead-brokerage firm.

HEAHER, #EAMA 601633.CH A 002738.CH — & LB IAE A9 1%304 L.
The Haitong beneficially owns 1% or more of a class of common equity securities of 601633.CH and 002738.CH.

600699.CH, 1211.HK, 603799.CH & 603993.CH B W& it % 12 M h RiABH R FRITLEE P .
600699.CH, 1211.HK, 603799.CH and 603993.CH are/were an investment bank clients of Haitong currently or within the past 12 months.

600699.CH, 600547.CH, 600988.CH, 600711.CH, 300428.CH, 603993.CH, 000603.CH & 000630.CH A #T it % 12 MAAREEMNE P . BEME P BRELTRTLEHEADE LR

%.

600699.CH, 600547.CH, 600988.CH, 600711.CH, 300428.CH, 603993.CH, 000603.CH and 000630.CH are/were a client of Haitong currently or within the past 12 months. The client has been provided
for non-investment-banking securities-related services.

LH—FHHAAIRAE, O WRGEHBA RN, Gk BRAERFHHEA NG R ABEDAT LENARAS BTREH DAAARERNE P, BA0EP REFIAL
5%

TH—FH A NS, )| IR EHRA RN E), 8k BAAERHHHEATRAE and B2 D ILH LIRA R3] are/were a client of Haitong currently or within the past 12 months.
The client has been provided for non-securities services.

HA R 12 /M RER600699.CH A 1211 HK 32 A4 FAATIR 400 4R 81,
Haitong received in the past 12 months compensation for investment banking services provided to 600699.CH and 1211.HK.

HATRE (XA ER) ERKZMA A 0175.HK, 1211HK, 603799.CH & 002738.CH i 34 F 447 R 4 4R BN,
Haitong expects to receive, or intends to seek, compensation for investment banking services in the next three months from 0175.HK, 1211.HK, 603799.CH and 002738.CH.

BRALEN AR PN —EIAAA RS, 0 WRERARA R, GXBRAFRAMHHEA RN, B DT LIRAH RN & 000630.CH KA RE T RITRS0A S
2P BARA IR,

BIBERR
19 @ﬁ’ﬁ%ﬂe



Haitong has received compensation in the past 12 months for products or services other than investment banking from JL & —iE#i A TN ], W WREEARATRAE, LR EAAER

AAEEA NG, RBE DA L IRAA FRANE] and 000630.CH.

#1842 /% 2382.HK, 600660.CH, 9888.HK, 601633.CH, 0175.HK, 601238.CH, 1211.HK, 600547.CH, 601899.CH, 002460.CH & 603993.CH A £ A4 49 A R A E B4 E
Haitong acts as a market maker or liquidity provider in the securities of 2382.HK, 600660.CH, 9888.HK, 601633.CH, 0175.HK, 601238.CH, 1211.HK, 600547.CH, 601899.CH, 002460.CH and 603993.CH.

RAZL (M 20205 7 A 1 BFHHIT) ¢

ARER (ATRANT) KA FREARARTARERNE 2000
A BT, PRABTRF. KEA L F@RE HT AR X, FELHT
RAMNEN T &, BRERFAARLLRERARR, AEAE

AT, PHFHRRAEHRAREEARTEN. BALNFERENRRA
AFAOBAL (Wb EANATEL) UALREE,

AR 3R

RFXT, Ak 1218 M AT RS ERIRE 10%0 L, AR

‘F

TH, Ak 1218 MATRETRESREAFR, RERXPT. R
FINRA/NYSE 895 - A A LI, K A12H b MR )\J}%ﬁ E—%A.
BT, Ak 1218 M A TRSAA R ERIGKIE 10%04 L,
‘F

BB AR B K-TOPIX, 4 - KOSP,
- SP500; £ F B #EA A - MSCI China.
Ratings Definitions (from 1 Jul 2020):
Haitong International uses a relative rating system using Outperform,
Neutral, or Underperform for recommending the stocks we cover to
investors. Investors should carefully read the definitions of all ratings used
in Haitong International Research. In addition, since Haitong International
Research contains more complete information concerning the analyst's
views, investors should carefully read Haitong International Research, in its
entirety, and not infer the contents from the rating alone. In any case,
ratings (or research) should not be used or relied upon as investment
advice. An investor's decision to buy or sell a stock should depend on
individual circumstances (such as the investor's existing holdings) and other
considerations.

Analyst Stock Ratings

Outperform: The stock’s total return over the next 12-18 months is
expected to exceed the return of its relevant broad market benchmark, as
indicated below.

Neutral: The stock’s total return over the next 12-18 months is expected to
be in line with the return of its relevant broad market benchmark, as
indicated below. For purposes only of FINRA/NYSE ratings distribution
rules, our Neutral rating falls into a hold rating category.

Underperform: The stock’s total return over the next 12-18 months is
expected to be below the return of its relevant broad market benchmark,
as indicated below.

Benchmarks for each stock’s listed region are as follows: Japan - TOPIX,
Korea - KOSPI, Taiwan - TAIEX, India - Nifty100, US — SP500; for all other
China-concept stocks — MSCI China.

AN /ﬁ-/h{}('ﬁ”

47 - TAIEX, 9 - Nifty100, £

RE 2002 %38 31 O EERKEHR AN H

RFAF L3

(#%)

HAEGREALEESE 88.9% 9.5%
BRRITEP* 6.8% 5.8%

Most Recent Full Quarter
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WAL Rating Distribution

Prior Full Quarter
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CERNEREA RRRRATEP TN
LERMAPHEN, PHAEEPAEENETRTRT, PRAEEXT A,
RAREE FINRA/NYSE 893F 2 A ALA MJ?H%“I’ BRBIABA R —£A], HEFELRT ROAERANME
R RAARN (A2 2020%64308)
%Aa*%1M8¢ﬂﬂﬁ%ﬁﬁ£ﬁ%ﬁ%%ﬁlmui,%ﬁiiﬁ?
T, Ak 1218 M ARIAA AERRERAK, KERT. 45 FINRANYSE 932 A AN, RAAR PR RINRA R —£4],
i, AR QSRS LERHKEE 10%0 L, REZ T
B Z AR IR -TOPIX, $HE) - KOSPI, 4 7% - TAIEX, # £ - Nifty100; #6877 % B A4 & - MSCI China.

Haitong International Equity Research Ratings Distribution, as of Mar 31, 2022

Outperform Neutral Underperform

(hold)
HTI Equity Research Coverage 88.9% 9.5% 1.6%
IB clients* 6.8% 5.8% 0.0%

*Percentage of investment banking clients in each rating category.

BUY, Neutral, and SELL in the above distribution correspond to our current ratings of Outperform, Neutral, and Underperform.

For purposes only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category. Please note that stocks with an NR designation are not included in the table above.
Previous rating system definitions (until 30 Jun 2020):

BUY: The stock’s total return over the next 12-18 months is expected to exceed the return of its relevant broad market benchmark, as indicated below.

NEUTRAL: The stock’s total return over the next 12-18 months is expected to be in line with the return of its relevant broad market benchmark, as indicated below. For purposes
only of FINRA/NYSE ratings distribution rules, our Neutral rating falls into a hold rating category.

SELL: The stock’s total return over the next 12-18 months is expected to be below the return of its relevant broad market benchmark, as indicated below.

Benchmarks for each stock’s listed region are as follows: Japan - TOPIX, Korea - KOSPI, Taiwan - TAIEX, India - Nifty100; for all other China-concept stocks - MSCI China.

BBEFEREAHR: BEEFRAATE. FRREERS, FARS PREAEALAEFTRERITHSL, REATTRAOBAERZLEUNME. IABL IEMEFEH
THARZPA, RE BRI AETERERBA, ﬁﬁﬁ ERA.

Haitong International Non-Rated Research: Haitong International publishes quantitative, screening or short reports which may rank stocks according to valuation and other metrics or may suggest
prices based on possible valuation multiples. Such rankings or suggested prices do not purport to be stock ratings or target prices or fundamental values and are for information only.

BEBR A BEL: AERRTHARPBARRBANTE A REFEARA. BRIER (600837.CH) , BRERT LANEND, LATYEAATE A ROFLRE. 2
R, EREFR S BREARRGTPAEL, FVERE RS EGIEANTE ARPAT A FT R,

Haitong International Coverage of A-Shares: Haitong International may cover and rate A-Shares that are subject to the Hong Kong Stock Connect scheme with Shanghai and Shenzhen. Haitong
Securities (HS; 600837 CH), the ultimate parent company of HTISG based in Shanghai, covers and publishes research on these same A-Shares for distribution in mainland China. However, the rating
system employed by HS differs from that used by HTI and as a result there may be a difference in the HTI and HS ratings for the same A-share stocks.

BEB LR 100A K (Q100) 42dk: HAE T QU00 8R4 100 LBREABZNRATE ARKIE S &, TLRERALATRENRALE, FEATBLIERA
REAWNG TR LOHFL, BEEREEH QL00 HANMEE L.

Haitong International Quality 100 A-share (Q100) Index: HTI's Q100 Index is a quant product that consists of 100 of the highest-quality A-shares under coverage at HS in Shanghai. These stocks are
carefully selected through a quality-based screening process in combination with a review of the HS A-share team’s bottom-up research. The Q100 constituent companies are reviewed quarterly.

MSCI ESG #F ALK 2 &ak: AT HAERNEABKE (@4 RIRT MSC ESG Research LLC ALRBAE) ( TESG 7 1 ) AEAATRORBRREL (11541) EGAHR

ERIRERRETRBO RS, ERl/ATEN, FRARTIERETRTARFORR, 06T HERPHETE HHERE, WL%ﬂ%ﬁ@TW%&H AMFurfe

AHRLHATHEE, FARREEALRIE, PR3N ABIARTY. W, BEARLREATHGMEA L EAMIER, RANBEREE LR, HROHEST

BERNRE, 656 7 RREE LT THA XN EMERIBBIIROEATE, LRTETLE, AE, H% B0 BFEIEMLRRERE (64BR%) K

BRI,

MSCI ESG Disclaimer: Although Haitong International’s information providers, including without limitation, MSCI ESG Research LLC and its affiliates (the “ESG Parties”), obtain information (the
“Information”) from sources they consider reliable, none of the ESG Parties warrants or guarantees the originality, accuracy and/or completeness, of any data herein and expressly disclaim all express
or implied warranties, including those of merchantability and fitness for a particular purpose. The Information may only be used for your internal use, may not be reproduced or redisseminated in
any form and may not be used as a basis for, or a component of, any financial instruments or products or indices. Further, none of the Information can in and of itself be used to determine which
securities to buy or sell or when to buy or sell them. None of the ESG Parties shall have any liability for any errors or omissions in connection with any data herein, or any liability for any direct,
indirect, special, punitive, consequential or any other damages (including lost profits) even if notified of the possibility of such damages.

BRXA| (FIN-ESG) KBRE T AREHK: AR LA (FINESG) $EZH, 4503 ALEFREREN:
F—% A (FIN-ESG) $ki5 4 1 AT HERFHRARAEAE) (U TRHARNE") ATFARREONTE SRR, KN3 MG LOERE R EEREEIRIE, 53
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RO RE RN AR ERE A T

F2f B RBKEI BRI RAEATAL P, KA LB HARYE B FIRIEE BB LHIET . KEUEAT RN SRR R ARARMAA KK AL H 9]
B, BRAMRERR BB LOBAT LY. BITHLEAREARBHEA LR —RIA RA Lk 0HE. RERMRN, KB (M 5LGHES) RRRLERN, LML
SRIRMEA B ERRA TN,

B 25 ABEBRRPIAN TR, ARARERGAARA. AN SLBBHTER, EHMASIATREAIE T RELRA TEMEAED 6, R AR
Ko B8 Bk Lh. BRBE. A% MA. %5, T KA BA R RE. AR T EERSEE. BH ERBRARNE, FURALERELNE ZFE
RARKY, AP RIEAEGEETE, BRAKETE,

Ak ALK FRALR, ARRMERSANNLRIINE (b CLRMER P EMHN) CLRAAP RS (ANE) B0 (RRMBAKR) F) ALHEH, NEik
WO RIIT;, ALK PP ERWAARA LA REAR—Ke), WARETERAR A,

SusallWave FIN-ESG Data Service Disclaimer: Please read these terms and conditions below carefully and confirm your agreement and acceptance with these terms before using SusallWave FIN-
ESG Data Service.

1. FIN-ESG Data is produced by SusallWave Digital Technology Co., Ltd. (In short, SusallWave)'s assessment based on legal publicly accessible information. SusallWave shall not be responsible
for any accuracy and completeness of the information. The assessment result is for reference only. It is not for any investme nt advice for any individual or institution and not for basis of purchasing,
selling or holding any relative financial products. We will not be liable for any direct or indirect loss of any individual or institution as a result of using SusallWave FIN-ESG Data.

2. SusallWave do not consider recipients as customers for receiving these data. When using the data, recipients shall make your own independent judgment according to your practical individual
status. The contents of the data reflect the judgment of us only on the release day. We have right to update and amend the data and release other data that contains inconsistent contents or
different conclusions without notification. Unless expressly stated, the data (e.g., financial performance data) represents past performance only and the past performance cannot be viewed as the
prediction of future return.

3. The copyright of this data belongs to SusallWave, and we reserve all rights in accordance with the law. Without the prior written permission of our company, none of individual or institution
can use these data for any profitable purpose. Besides, none of individual or institution can take actions such as amendment, replication, translation, compilation, re-editing, adaption, deletion,
abbreviation, excerpts, issuance, rent, exhibition, performance, projection, broadcast, information network transmission, shooting, adding icons and instructions. If any loss of SusallWave or any
third-party is caused by those actions, users shall bear the corresponding compensation liability. SusallWave shall not be responsible for any loss.

4. Ifanyterm is not contained in this disclaimer but written in other agreements on our website (e.g. User Registration Protocol of SusallWave Website, User Service (including authentication)

Agreement of SusallWave Website, Privacy Policy of Susallwave Website), it should be executed according to other agreements. If there is any difference between this disclaim and other agreements,
this disclaimer shall be applied.

s E35 91 R

R EEANFRRE: KRS DEEEFIEAERATRNG (“HTISGL") AT B A B RAL ARG (“HTRL) £47, HAE RRBAREARMTAN (F571%) #
HEAEZNEED GRHEARBENL) HBIER, ATRE £ HTISGL 4947 B B3 Haitong International (Japan) KK. (“HTIKK") 84080 FX47, HTUKK Zd1 B AXAM4AK
EABTIIE,

WEEANRRRE: AREONFZEAR Y. BEITRIEAPHTAZ Securities and Exchange Board of India ( “SEBI”) %57 #) Haitong Securities India Private Limited (“HTSIPL”) Af &
17, QHEHIERL A 2 BSE Limited (“BSE”) 7= National Stock Exchange of India Limited (“NSE”) L /8] (44kA AR A1 ) 8% IRE. HISIPL F 2016 4 12 A 22 B A
FRABRERELAERARAE (HTISC") 8—F4,

FARRRENERERA LA LRSI, 2T HEERREARDATRAG /R EEEREALRAN AR AL FTERLA,

KXBF AL EANECHAEIRATERR, 12 HTIRL. HTISCL RAET LB THE B FREAZRARAZ (“HTISG") HARS L ERE, 7EMEAEALRMIETHTRETH
FRARIE, RAXHPHANENBEARS Y, ALK, BAFFEl. AHRBAEHER, IHPRRGETAIERZGHAFEERRTTROAL, ALHHE/
FERBEASHEAR RO FIETREMN AN, BELDFFER, ALHPRANEATEAEITEE, PREXFGAKTAKE S Folsbe FAEATHY, MICETL
TRANERFARAY A, TEOEANFF-TREABRNL R, ZEBZRS), OBTARITA LY, AFATKRRNATEY, FFREANANETE, BEEARE
AXHPHRBGEA LTI RH, MORFALRIE G AMSER, LEAMERAF RS, BRELA QA FEERGELT RN TRE, Ak, A, 2adk
HRF @5 AR, WRERFZAREARENRTESTE, ZaTRAAMFANHARELETAERABHRL, HISGC ALEF. B RAARKEAM Y FAEET T
f£,

A AR AR TEAOMATRRIL, HTISG ARMA KBNS FRATEAR. TEHEN, HTAREN ZZAGKAR OETIEARITE BHA R CIBONABITE L,
HTISG #944E R, X5 Rt LALHTE HIISG t8 £ K P And REEALHFTAE AR B LR P BT RLELAR S R%. HTISG THE HAL AR ENRE LR
—HAHERRR, 2 HTRLUEA LS RARAL S RBAT BEZF )RR, BRREN

i R B R 35 www.equities.htisec.com , &1 £ 54 XEAE FARG AR LA ZH RELHARPAREHONEE L,

FERMIPRERL: RAFRE R LI R HRE RO FRE FINRA SATEM R A RIFAE A T, FAAZEE FINRAK X ERAAR B ipAd AR, AFEafAT
ERZHNE 2281 FAMNZ IR,

IMPORTANT DISCLAIMER

For research reports on non-Indian securities: The research report is issued by Haitong International Research Limited (“HTIRL"), a wholly owned subsidiary of Haitong International Securities Group
Limited (“HTISGL") and a licensed corporation to carry on Type 4 regulated activity (advising on securities) for the purpose of the Securities and Futures Ordinance (Cap. 571) of Hong Kong, with the
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assistance of Haitong International (Japan) K.K. (“HTIKK”), a wholly owned subsidiary of HTISGL and which is regulated as an Investment Adviser by the Kanto Finance Bureau of Japan.

For research reports on Indian securities: The research report is issued by Haitong Securities India Private Limited (“HSIPL”), an Indian company and a Securities and Exchange Board of India (“SEBI")
registered Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (“BSE”) and the National Stock
Exchange of India Limited (“NSE”) (collectively referred to as “Indian Exchanges”). HSIPL was acquired and became part of the Haitong International Securities Group of Companies (“HTISG”) on 22
December 2016.

All the research reports are globally branded under the name Haitong International and approved for distribution by Haitong International Securities Company Limited (“HTISCL") and/or any other
members within HTISG in their respective jurisdictions.

The information and opinions contained in this research report have been compiled or arrived at from sources believed to be reliable and in good faith but no representation or warranty, express or
implied, is made by HTIRL, HTISCL, HSIPL, HTIJKK or any other members within HTISG from which this research report may be received, as to their accuracy, completeness or correctness. All opinions
expressed herein are as of the date of this research report and are subject to change without notice. This research report is for information purpose only. Descriptions of any companies or their
securities mentioned herein are not intended to be complete and this research report is not, and should not be construed expressly or impliedly as, an offer to buy or sell securities. The securities
referred to in this research report may not be eligible for purchase or sale in some jurisdictions. If an investment product is denominated in a currency other than an investor's home currency, a
change in exchange rates may adversely affect the investment. Past performance is not necessarily indicative of future results. Certain transactions, including those involving derivatives, give rise to
substantial risk and are not suitable for all investors. You should also bear in mind that recommendations in this research report are not tailor-made for you. The analyst has not taken into account
your unique financial circumstances, such as your financial situation and risk appetite. You must, therefore, analyze and should, where applicable, consult your own legal, tax, accounting, financial
and other professional advisers to evaluate whether the recommendations suits you before investment. Neither HTISG nor any of its directors, employees or agents accepts any liability whatsoever
for any direct or consequential loss arising from any use of the materials contained in this research report.

HTISG and our affiliates, officers, directors, and employees, excluding the analysts responsible for the content of this document, will from time to time have long or short positions in, act as principal
in, and buy or sell, the securities or derivatives, if any, referred to in this research report. Sales, traders, and other professionals of HTISG may provide oral or written market commentary or trading
strategies to the relevant clients and the companies within HTISG that reflect opinions that are contrary to the opinions expressed in this research report. HTISG may make investment decisions that
are inconsistent with the recommendations or views expressed in this research report. HTl is under no obligation to ensure that such other trading decisions, ideas or recommendations are brought
to the attention of any recipient of this research report.

Please refer to HTI's website www.equities.htisec.com for further information on HTI's organizational and administrative arrangements set up for the prevention and avoidance of conflicts of interest
with respect to Research.

Non U.S. Analyst Disclosure: The HTI analyst(s) listed on the cover of this Research is (are) not registered or qualified as a research analyst with FINRA and are not subject to U.S. FINRA Rule 2241
restrictions on communications with companies that are the subject of the Research; public appearances; and trading securities by a research analyst.

2R AR 8 4o

RETXAAAL, FUENH LIRS ZARARRL P B ETEARTET L) ORFAN LR L LR RIRE SR EFHEAR.

ARERAGBEER: BAEFEARAMA AL (HTISCL) A TR ASFTRE, HISCL REFBARERS 1 £2AEHD (NEEARD) BIAS . AMEREF TR
GEARBREN) (FAE0FE 71 F) (UTRAFSFO") AREMNEART, EAZHIMNEY, ARTRENREL SFO FIREM ELEFA". AFRRERZHIAR
PRESRERERANTE, EALPRBARTRE PAANESMERT AL, AAREGIHARATRE R FAREZHANETE T HBEE HTISCLAEAR .
LERFENBLHER: AFLRSE HTRL, HSIPL 3, HTUKK 5. HTIRL, HSIPL, HTUKK MAAIEFTIE HTISG 2B ENE), HALED M, RIALEDLTHLRE LS A5
RAMARBLIEAEHAR, AFRREREARE 1938 £ 2 BEAR G E" S 1526 RAR OB R EME 1 28 Z2AMETA 1 (“Major U.S. Institutional Investor” ) #= 1 AL
A1 ("US. Institutional Investors”) . @ EEAMERE 2L AFIREH, Haitong International Securities (USA) Inc. (“HTIUSA”) #stR&e R AR 1. EKIARTREN LR
BhA, FERBEARRRERBOE ERTETEAIA A LRI LE LS, REEL HTIUSA, HTIUSA 42T 340 Madison Avenue, 12th Floor, New York, NY 10173, %4 (212)
351-6050. HTI USA &£ £ B F U.S. Securities and Exchange Commission ( “SEC”) #9447, 4% Financial Industry Regulatory Authority, Inc. (“FINRA") #1& . HTIUSA R %75
ARERE, ARATEY QAP BEMEAT, KAARRREGETLERTA, FELEEPTRAERE, LAFEL HOIPL, HTIRL S HTUKK A##47 % RiEASM
FABILNS, AATRE T EI HOIPL, HTIRL & HTUKK 247 IR EA 24 3 24 FINRA 97 AT 46, BT RZ FINRA % 2241 LT B B ARG H A, AMER
R P B R EAF A, REARLRE PHAOEMELEEASIMALRIL (04 ADR) THAL—ZRE, FEBLTHEATREA LM, AATEE RN
HR, ARFEDEAIAXERIENE ETRARA. BN TRAZFHLROFEARS ZBRNARARHEETZRK, RRTRE PREDRI L5 Gt E 17
EAIMA LRI EGETIKENNETLER DO YR, TRHAFIEAIMAALRILGNMEIBNF L LRR A BTN, EERBANFAFHFREE:

Haitong International Securities (USA) Inc.

340 Madison Avenue, 12th Floor

New York, NY 10173

BAABE: (212)3516050

DISTRIBUTION AND REGIONAL NOTICES

Except as otherwise indicated below, any Recipient wishing to discuss this research report or effect any transaction in any security discussed in HTI's research should contact the Haitong International
salesperson in their own country or region.

Notice to Hong Kong investors: The research report is distributed by Haitong International Securities Company Limited (“HTISCL”), which s a licensed corporation to carry on Type 1 regulated activity
(dealing in securities) in Hong Kong. This research report does not constitute a solicitation or an offer of securities or an invitation to the public within the meaning of the SFO. This research report
is only to be circulated to "Professional Investors" as defined in the SFO. This research report has not been reviewed by the Securities and Futures Commission. You should not make investment
decisions solely on the basis of the information contained in this research report. Recipients of this research report are to contact HTISCL salespersons in respect of any matters arising from, or in
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connection with, the research report.

Notice to U.S. investors: As described above, this research report was prepared by HTIRL, HSIPL or HTIJKK. Neither HTIRL, HSIPL, HTIJKK, nor any of the non U.S. HTISG affiliates is registered in the
United States and, therefore, is not subject to U.S. rules regarding the preparation of research reports and the independence of research analysts. This research report is provided for distribution to
“major U.S. institutional investors” and “U.S. institutional investors” in reliance on the exemption from registration provided by Rule 15a-6 of the U.S. Securities Exchange Act of 1934, as amended.
When distributing research reports to “U.S. institutional investors,” HTI USA will accept the responsibilities for the content of the reports. Any U.S. recipient of this research report wishing to effect
any transaction to buy or sell securities or related financial instruments based on the information provided in this research report should do so only through Haitong International Securities (USA)
Inc. (“HTI USA”), located at 340 Madison Avenue, 12th Floor, New York, NY 10173, USA; telephone (212) 351 6050. HTI USA is a broker-dealer registered in the U.S. with the U.S. Securities and
Exchange Commission (the “SEC") and a member of the Financial Industry Regulatory Authority, Inc. (“FINRA”). HTI USA is not responsible for the preparation of this research report nor for the
analysis contained therein. Under no circumstances should any U.S. recipient of this research report contact the analyst directly or effect any transaction to buy or sell securities or related financial
instruments directly through HSIPL, HTIRL or HTIKK. The HSIPL, HTIRL or HTIJKK analyst(s) whose name appears in this research report is not registered or qualified as a research analyst with FINRA
and, therefore, may not be subject to FINRA Rule 2241 restrictions on communications with a subject company, public appearances and trading securities held by a research analyst account. Investing
in any non-U.S. securities or related financial instruments (including ADRs) discussed in this research report may present certain risks. The securities of non-U.S. issuers may not be registered with,
or be subject to U.S. regulations. Information on such non-U.S. securities or related financial instruments may be limited. Foreign companies may not be subject to audit and reporting standards
and regulatory requirements comparable to those in effect within the U.S. The value of any investment or income from any securities or related financial instruments discussed in this research
report denominated in a currency other than U.S. dollars is subject to exchange rate fluctuations that may have a positive or adverse effect on the value of or income from such securities or related
financial instruments. All inquiries by U.S. recipients should be directed to:

Haitong International Securities (USA) Inc.

340 Madison Avenue, 12! Floor

New York, NY 10173

Attn: Sales Desk at (212) 351 6050

PEARLFENELER: ETEARLFE (THPE", #AREANAT, FOEFREAARE. RITHIALERSE) AARBEN G B EZEARKIAMHOA
RATRAAMA. FARBRKEEEAL, AT OELFRAR ETENELS, 25F3)". AXLHETBF RARAKEAALLE AN, LbREEENR AL
AR, ERFTEBTFHGRESATLN, EMEAR A RAY TG LER R E AP GETEAIET R ARE, BRAHNARALSF LR RAMAT.
WEXERANESER: AEMEAT RS TERERA RSP E RN EEER A L EEANZATANNEANZ ARG, AP IREAERE KO ETEARL
BITAYRREDB L AR AT KIEART IR B B 413742 T & Haitong International Securities (USA) Inc. (“HTIUSA") WA Ek, /8 % —FAR4E National Instrument 31-
103 Registration Requirements, Exemptions and Ongoing Registrant Obligations (“NI31-103") #4433 T BIiRX5H% % 1 (“International Dealer Exemption” ) #1X 57, 1T 3 14%
§. FIBFRRLE . 2XEEFPRLLE . AWEX, BEMRAETEALTAFRRBEAETEANBRAA S, RAEER. JEIM RS, MERGEMIAZR LA
A BEAMART BRINETF AREZF A LT HRGE EIFTRIEANRE, ETERAMRNE R EEE, BRIZEFHE, M KOREAGERAA BT
National Instrument 45-106 Prospectus Exemptions % 1.1 7 34 Securities Act (Ontario)% 73.3(1)F ATALZ &) TAT4 K4 1 (“Accredited Investor”) , HAZZRAEAT National
Instrument 31-103 % L1 W ATALE A T TR EE 1 (“Permitted Investor” ) .

Fk B KA B 5BR: A7 IRE B Haitong International Securities (Singapore) Pte Ltd ( “HTISSPL” ) [A\&] 2 4% 5 2013114006] T# sk 24, HTISSPL RAFA (MEBRE) (£
110 %) (“FAN) RXMBEMSRE, T (a) REXTiEA, EARTHAGEY, ROFITERSHRGIMTERSHNEN (b) KARMAKIER, XYL RS S F
DIMTESBAANFROTIARRE, RFRRERRBAHAS GEARBRE) (F 289 %) % 4A RATAROMMETE. HTRARLRE MR AORE ZH K HETF
A, AL REQKAEALELA TSRS HTISSPLE £ :

Haitong International Securities (Singapore) Pte. Ltd

50 Raffles Place, #33-03 Singapore Land Tower, Singapore 048623

#,7%: (65) 6536 1920

AAREANELER: ARLRLEGEARREAG RN AR, BEPALANBELEENLRRSRET I MERNY (REDALBIAFLSE (“FE) ) % 61
(1) %, %1711 (1) 48R4 %48 .

EEAKERRENELER: AREHNERTHFIH) Haitong International Securities Company Limited Fi & A, ARERAMARTMAZRNELEP LA, FARTAS ARE

RENERTAR BN REE LR P, RARFERIA AT SR NEP MHRHAIRS. Haitong International Securities Company Limited 452 XA 493 k SR A2 B2 R A 7T 46

RARFTIRE T RAM FRCKATBALHRN 05%. HARBALELREATHRACLBLPLALCHET TRAS.

BRATHZFENTELER: Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited #= Haitong International Securities (UK) Limited 231 4% 4 i
KAZEARERERS (AT HARICT) A8 (KRAZER) XH% 2016/396 FMELLKALHRAARL, TENELRTARE 2001 £ (N ik) BRKAIZARLEP

RELBRANADE REHAARA LABRREHTHER, ASIC HMF KT EATRERR: www.legislation.gov.au, #:8 B FRZENLRIRETINEEEEANL AT, #
FRELERKADHERNERLLEER.

WERRANBHER: ARZONFEAR Y. BFBITRIEAPATAZ Securities and Exchange Board of India ( “SEBI”) )&% #) Haitong Securities India Private Limited ( “HTSIPL”) Af

K, QF5HME AL A % 2 BSE Limited (“BSE”) #= National Stock Exchange of India Limited (“NSE”) (%A4kA T AR AT 1 ) ARRE.

BAHA: BEE A AR A 2019 5. REFHARA.

People’s Republic of China (PRC): In the PRC, the research report is directed for the sole use of those who receive the research report in accordance with the applicable PRC laws and regulations.
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Further, the information on the research report does not constitute "production and business activities in the PRC" under relevant PRC laws. This research report does not constitute a public offer
of the security, whether by sale or subscription, in the PRC. Further, no legal or natural persons of the PRC may directly or indirectly purchase any of the security or any beneficial interest therein
without obtaining all prior PRC government approvals or licenses that are required, whether statutorily or otherwise. Persons who come into possession of this research are required to observe
these restrictions.

Notice to Canadian Investors: Under no circumstances is this research report to be construed as an offer to sell securities or as a solicitation of an offer to buy securities in any jurisdiction of Canada.
Any offer or sale of the securities described herein in Canada will be made only under an exemption from the requirements to file a prospectus with the relevant Canadian securities regulators and
only by Haitong International Securities (USA) Inc., a dealer relying on the “international dealer exemption” under National Instrument 31-103 Registration Requirements, Exemptions and Ongoing
Registrant Obligations (“NI 31-103") in Alberta, British Columbia, Ontario and Quebec. This research report is not, and under no circumstances should be construed as, a prospectus, an offering
memorandum, an advertisement or a public offering of any securities in Canada. No securities commission or similar regulatory authority in Canada has reviewed or in any way passed upon this
research report, the information contained herein or the merits of the securities described herein and any representation to the contrary is an offence. Upon receipt of this research report, each
Canadian recipient will be deemed to have represented that the investor is an “accredited investor” as such term is defined in section 1.1 of National Instrument 45-106 Prospectus Exemptions or,
in Ontario, in section 73.3(1) of the Securities Act (Ontario), as applicable, and a “permitted client” as such term is defined in section 1.1 of NI 31-103, respectively.

Notice to Singapore investors: This research report is provided in Singapore by or through Haitong International Securities (Singapore) Pte Ltd (“HTISSPL") [Co Reg No 201311400G. HTISSPL is an
Exempt Financial Adviser under the Financial Advisers Act (Cap. 110) (“FAA”) to (a) advise on securities, units in a collective investment scheme, exchange-traded derivatives contracts and over-the-
counter derivatives contracts and (b) issue or promulgate research analyses or research reports on securities, exchange-traded derivatives contracts and over-the-counter derivatives contracts. This
research report is only provided to institutional investors, within the meaning of Section 4A of the Securities and Futures Act (Cap. 289). Recipients of this research report are to contact HTISSPL via
the details below in respect of any matters arising from, or in connection with, the research report:

Haitong International Securities (Singapore) Pte. Ltd.
10 Collyer Quay, #19-01 - #19-05 Ocean Financial Centre, Singapore 049315
Telephone: (65) 6536 1920

Notice to Japanese investors: This research report is distributed by Haitong International Securities Company Limited and intended to be distributed to Financial Services Providers or Registered
Financial Institutions engaged in investment management (as defined in the Japan Financial Instruments and Exchange Act ("FIEL") Art. 61(1), Order for Enforcement of FIEL Art. 17-11(1), and related
articles).

Notice to UK and European Union investors: This research report is distributed by Haitong International Securities Company Limited. This research is directed at persons having professional
experience in matters relating to investments. Any investment or investment activity to which this research relates is available only to such persons or will be engaged in only with such persons.
Persons who do not have professional experience in matters relating to investments should not rely on this research. Haitong International Securities Company Limited's affiliates may have a net
long or short financial interest in excess of 0.5% of the total issued share capital of the entities mentioned in this research report. Please be aware that any report in English may have been published
previously in Chinese or another language.

Notice to Australian investors: The research report is distributed in Australia by Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited, and Haitong
International Securities (UK) Limited in reliance on ASIC Corporations (Repeal and Transitional) Instrument 2016/396, which exempts those HTISG entities from the requirement to hold an Australian
financial services license under the Corporations Act 2001 in respect of the financial services it provides to wholesale clients in Australia. A copy of the ASIC Class Orders may be obtained at the
following website, www.legislation.gov.au. Financial services provided by Haitong International Securities (Singapore) Pte Ltd, Haitong International Securities Company Limited, and Haitong
International Securities (UK) Limited are regulated under foreign laws and regulatory requirements, which are different from the laws applying in Australia.

Notice to Indian investors: The research report is distributed by Haitong Securities India Private Limited (“HSIPL"), an Indian company and a Securities and Exchange Board of India (“SEBI") registered
Stock Broker, Merchant Banker and Research Analyst that, inter alia, produces and distributes research reports covering listed entities on the BSE Limited (“BSE”) and the National Stock Exchange of
India Limited (“NSE”) (collectively referred to as “Indian Exchanges”).

This research report is intended for the recipients only and may not be reproduced or redistributed without the written consent of an authorized signatory of HTISG.
Copyright: Haitong International Securities Group Limited 2019. All rights reserved.

http://equities.htisec.com/x/legal.html
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