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Display Mask Localization and Semiconductor Mask Expansion: Initiation

- MEFE Investment Focus
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TR HZ] T8 XEEAH

#FER (Photomask) XMHFAE, EMEF I RERKRETAGAAN T LMEAGE
B, HREMTARRBAANG IRE”, ZREEHE e L L BERF Lt =245
BB, FREATFFRIR. PREF. GBK. BEFFHKR. L TFTLCD 4]
H ), FIRIEBAR GG RAETAE R, Kk T e TFT B3] okl &80 F B4z R IR IE
SARE QIR E MR, RKRBERES ZHOE AR, KA RS NEEAT &t B+
B4 A BREAY, ERERIREEL2E S RBATY, AIREERGELERK
R, EXFREGEADY SRR, BRE. H25 0. BAREMRILE.

FEAe (FANE”) REARIRFOPREF. FFRSH. R, &
HFATL R IR FA L —, A 1997 F R L EA, 28] A TR A
KEH#E, REANRIRT. R KOEERE ZSkz —, NE) FmRETIKE
% S EE(LTPS). 4 /8 B AL (IGZO). H IR 4B A ALK £ —HAK(AMOLED). MicrolED &
7. Micro OLED 2 ~. FF4KEH . Chiplet £ B HEHRRFAIR, AXPRH4ELLS
- PAR R T ARG BRI TRIR .

A1 #BERIEREFER

X0k T AR B
=
HERERR R E T EHRE B
( E.Etﬁ'l"ﬁ‘f‘&%lk%ffi:‘ “BE” FRME

MTE 52)
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28 F Rt A sl eE T, £ 8.6 RAUTIFRETAFFHRMARI CLLE
BEAFBHEARAERET LR, REFEEF B0t ER, 28 A ALV RAA L
ZlhABR BT, FRE RN RERRERE, FAHRERT RS, REBEBRA T
HF, FRIRToAheERBER. FITHREBRF L (@8 0RMAIER).

B2 28T A5

[ sees | mx | @p | seanax |

1R B 3 3k h A A
# ks, AWK

TR B | i Fo L i
B - RR A, AR AT B b T Hf)i f%]:jr FFARH
. EFAUR
Ernt ), R AR, £
E 1T ok AR
R AT I B AR H KR
#, RFEFRELE, AP
S MREAFH T A EKE, F  FFHREE. fisgdfe
ARATIETRA B e d ARG T B K RIEMR B AR
Wi, TE2RATRRMEER
BRg
FERRZARKTEE PET A X
FEH A, RA TN IR T AR R F AR
H A4t
b R R VA R S B AL SR A B
g BERE A A, TEH T RM &a%i%%‘]ﬁ%/v‘ﬁij(‘

2R B (LCD) Bl i F 2 @)
A P

TR R R NERBEP, HTI
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HEREEGEMR. BEREARPBEAR, EPER (ZERAFBEAM, a3
B EFFITHFHAR) & EERMFRALEIX 90%.

1) BB Z MM IR BA T B Z AR, B EEIRALA T FHE
A FBAMAT, BRICBEAAFELREG . AEIRFIK, FEEATER
B AFTROKE, TRATHHEHRBIR. FATHOBN A EBATH
KM AT B R, TEM T P ISR,

2) BRET BN ARENERIVRIENRE, JURENXETZNF T PCB fofik
BEYE, WAEJTENEN S T AR SRR E Fadd ), AR AT AR,
AR R, ww B EAR B R AR

3) FRIAPIE Pellicle A48 B A it bt Fo 515 0 F 946 R AR 5 37 152

B3 R T ik

U

suzr ) (#emen ) [ me ) [ enn |

I
Gk
LA

TR IR: ARG H, HTI
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AR HEBR
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LS RAM G &, BRBABRATLETRERS, SEFHERY, KA
MR, NEAGHSEETEFAEDR. BEAFRTREE. 2R ARBEH Y AR
S Ak 6 B AR N B 4o 3hE KTG. F B 475 Inabata Sangyo. #h[E SAMSUNG C&T #= H
AZJFRRX AL, 20 RIT AR T A d -5 RAT EAMA A R E]; R IR
Pellicle 4% 5 7 7 5 [E] FINE SEMITECH.

B5 2019 4 1-6 A A8 L33 & KR APHAL R B R ML

SAMSUNG C&T,

32.36%

KTG,
23.12%

KHRR: A BEHLA P, HTI

THERAGE, ~NEHQERRTEREENATIFRET. FERTH. . &
BAFARR. ¥, FRETARAY THRAEA T, &y 80% MM T LCD.
AMOLED/LTPS. Micro-LED FE#i; ok FFHREHARK, sy 15%, £Z AT
Bl F BRI AR R B, CSPbumping. COG. COF 3% 5.

B6 3] B * Sty T2 T R A ARNEIL (F42: 1L7L)

AR S

RBEP

23H1 2% 21 %

P

FFREH

fikiz

IR

1. BEHKREFRHLZ TR (TFT-LCD ) #1514 4 7]
(Array ) &M (a-Si/LTPS # K ) BRHEEALA (CF)

H IR

2. HRIEEAME KX -MERTE (AMOLED) #MERR

3. B E 5 ARG R 7% (STN-LCD) #®ERR A= Fine

Metal Mask # JZ iR

4.

u b wWw N

N -

[y

MicroLED B =& JE &A= Micro OLED B =M%

. FFARER B (ICBumping) IR
. EREIAR T (ICFoundry) AR

. R IEEAR (ICSubstrate ) #IERR

. AR ME (LED) B

. EALE (MEMS) #8208

. A XfARIE@IL (InCell. OnCell) #&IEMR
. A EXAEIE (0GS. Metal Mesh ) 8 JERR

. FMEIEIR (FPC) HIELRR

2. HEE T EKZ%M (HDI) RN

ThAF. #fFiE. A
AL, LE2xE. 4.
R BA R

2 D Vs
F * ah 5

HER. Z2hd. L
R, 28 AFHR

. REFESIR, Lt
R, KaAH

W oo
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~
x

ox

4
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RAE T MEH AR

BN KA PN

3.33 5.80 3.71

0.62 1.02 0.88

0.18 0.64 0.69
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A7 2023 4 L3508 T RATLEIAERL

80.64%

Fort kR A8 FFR, HTI

FHEFTRBREATEGEGOR) AITREHBBIRAEL, BRFRETERERS
BREEAE =R F. TFT-LCD #&MERR A AMOLED &2 i A B #4 04 K3 %
2.4 G1-G11, @ w4 F &AM G, T @RS IR RTAK.

FFARG R AR F) AL T 42 kB ) f 4TEL £ (in house) ek 5 % = 7 # R AR
AFBRREL. BNAE gATRE LI 52.7%, ERIFE = FHTHWHELRS
YR, AT ERRA, B M6 T4 28nm A EFEAh e hlf2e ik % =7
AR ) L BEAT R 28nm VAT 69 R Bt AR AR I K B BALE, B bt
FIRBERKI s Em B AT ELT T KL, wERER. ZE. EREEFN
3] 9ARIR ) £ H ) B HI TR AR TR AR,

B8 2RI TH IR HEY

B gATE = 52.7%

81.1%

B A BISE . P B ZHWAERAE B 28.4%

13.2% - o
A RIGARIE T T B AR I F = AR R 13.2%

LCD. OLED ¥ 2 =&k

AT, % = A 5.7%

FCB. FPC %

TR R AT G, HTI
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BERmIILOEBHER. BELEL. BY. 2. BE. Fk. A+
£, BBAEE. SAb. Frk. BE. BF. BRFFTER. kg
M. BEA. ARZIPL. FRAL. ME. LCVD BAMEE. CD MEAL. EEREASAML.
EHAEAME L. TFT AR E R E. WS,

£d, RpARTHBESTE., FPREF. FFR. RIS FAT LA RIRRR ERE
WA A R EBERATHEKEHE 7, LBBEAZNBANEIK, 2R T RBmATIE,
BEB AL FHEBRRB TS AU LEEAEFRAG R, SELAEREA L2 A
e, femE XRTHRBEARASLE, 2BEREER e TFREE &,

1) A AB FAEF KK A 193nm. 248nm. 365nm. 413nm 34 i& 4 KAk ik
K, EFAFYE R A 200-500nm 69 EEBEAZ IR EE i w BB EE, TR
IR 7| RAFRIEE E;

2) BFRAFHEMEADEUREG LT REAL, ERFELZR LS L EERA
£, HER S FRRAEARAE G, BiTEFERTEEZFIFELEEA. 130nm
B E &G FFREBERE A BT R,

B9 AT LR

1. EHEt 2. BHitin 3. BH k| 4. 2%
10. #:fafs4k 9, Hhfai 8. R~ 7. Hik
11. #F% 12. NERE 13. ¥ % 14. H14t

TR RIR: N BB, HTI
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H10 #ERAEFITE SR

1

2

3

10

11
12
13
14
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2R 203

Btz
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Zq)

RN

23
AR %]
P
ik
RmE

HRiEeE

SRt
ik
s fi
B
5t

N4
WENE P BAH G, BidE Lkt SRt & P BB K B EBAE 5hE.
BE P B2RGRBEITSAES B, B, BRBADN I RS RG34 2054+ A 09 5B
EW
B AZMETRAARAE RS FRAZNAE TREF BHEL, HER AL RA B AR, @
IR R4 E B IR R IR A AR I A A IR EL, A =K.
FRAT ARG QR IY, MEATIRZ]., ERFRGEAT, 23ABRARRGLZREER, @
ABRH R IR ARG 4k AR 44N
g B AT R, BB, ERZURAGOER T, KA AZIRRY ¢ KRB ISR, mA Lz kR
#) R IR AT N ARG
RZR IR 4L O 22 Tax, BUE T 5B i BLIE R £ R % A4,
HHEBRE . BB 875 Rk RT 4, HRGRRECES.
F5 B du DTSR KA R T (CDHE ) FEAMALE (TPHE ) S#ANE, HRRTHEHIZE.
SFRRE PR S F 5 AT M I RR B R AT AE 7F A GG B FA L R AR A R AE &, IR AR T T 2R
B, LAR. RAL. BF. HF BEXA. R, BEA%L. #IORT. 83t RT. a4 E S,
A B R DA TG BEATIS AL, 154N ELFERt £ K 04 M AEIE BEAT LCVD ILARANE VA BT % A 6946 BE BEAT MR AR

B NS4 AR Pellicle MU &-.

¥ Pellicle ME& 4R b, BART 35 P #ligidiz o R Lid ey R R &,
3P REAR B A TAE, VABRARIEIEREA A T 3647
BT R, RERTK.

Fok R R AEABEA, HTI
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FFARBRIRGFERE. AL L. BRLERRAFRRUBEARE BT @HRAT
YRR THBREANEF. FFRGEBE L2 2N ER, FRAREREST
AR BT AR

1) FFAEMHSRRLBLIANPREFTEmE S, F RGBT AT
RO AY, MRTPFRETREBEREY HAEGEE R, BYEAT L. KETEL
I B2 EHE S, FINA T #HF RS ey boik 37 m RBAR, £ 560z &
BERIEBR” So LA LGN EZAE. COARR—E K, HHKRTF,

2) ¥R RBAERE BT EHRBERP L AR REAELR. FHRIERRER
T8N, BEAHA6T; PRI THRAEMR TR K, TTiL75. 851, MHERT K.
BHAEE. HLRAMRF EFTRTRELORKERF.

JEBERR
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B11 FAR FADRE B AR B2t

¥ AR FHE R
EXYS
Rt

e

T4

#HA

#EAR
R

4]

%At
Jo T
Iz

£2
RF

#BA
FK

HEBALIR . HFES A AR MEMS 44 & B3
AERE. IC 3 EIALR

RSB FEEAR . RS HATRIR

HARE S EHEREH: T THEFIREG R
I, FIARKP AL EZRMMRAG, HT R aIEIE =
AR S B RS, F RN

AT A B AR AR AT B A
1. BEHEKFES, E2AEBHZTHEMA
OPC #MEARFAE E

2. RAEMRAZEED, MAHMEHEZE. ABLRS
2REG

CD A B A2 15 BAE A2 HH K. OPC AR F= PSM
HARE

EREHER S, BEWI LD EHERNHEEZ LM
5 RETH ABER AR S, @F+HILK
B RIS

SRR . AR +OPC H K. PSM AR
+OPC # K

IR RS RSB TR (TFT-LCD) #6420 A R4EMEA
MEKX—MERTHE (AMOLED) #AEM

KR FBFERM. KR T HITEM

seradEHlteh . BAMED . AR THBEMRG ML, B2
PRRTAK, BMAD, BRSEGEFEEAR, Hit
TR T AR G AR B A T AR 1 42 ) 5 B a5 AR,
VABKR T Fsubym I I

PR T IEARRE F A AR AT R

%40 MURA 54|13 K. Half Tone Fi&E# K%

EZ BRI Y, REN TR D T B AR — AR A F AR
#5, Bp4E % AMOLED — R4 E + 457k

P BT LR, HHHEREL TR, 5
K& 6 R&ZF] 11 RE&EF

Fort kR A8 R, HTI

4 Jan 2024

MAEFFARSHHHE I LRI L LR, I 5X i KRS H A3
FRBBARET EHER, TR EMENERBRAS, BBIR TR o A F 4R
EARIE (OPC) FeARA#ME (PSM) FRHARB ;. FF4h4* T LB FRAZLYX
Kz 7k, MAkETHERE, 2EBRYHEREE 50 E G RZ AR, EiEEEERR
AKX GEEREL AR, FASHEE LG HAXRBOETES, x—d32F, &
89T 3 HATH I A3 R CD H LK.

1) RFARE A E4L AR (Optical Proximity Correction , OPC) & —#f %] o3
ZWEH AR, T AGITHAL, BALALRERNELRFBRBHRELEADE
BRBRFIHAL, FRBRAABRAZGSHERK, ARILXATE, CD#H
XM TFM, OPC @S iE Lz B Akt BB & TR A T AR £, 1%
HEZ I 2R LB £S5 2R,

2) A5 #AER (Phase Shift Mask , PSM) £ #4845 ( Phase Shift) /&2 Ik
AL RS, BMERM R, MEREABELSHEG—MER, BFFRORIX
T F 130nm &, 48 = Ui (Binary Mask ) 2 LT HIE, S aH
B A A B RBRBA R, EARRAEREHHEL, FEERG AT EBRK,
COMERM TR, FERA PSM KM IR R T 9 FHRE, &I CDAFEAKF.
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PR EFHRER: BEAREATR
FHREBT AT E XS, SHE. SEROREFLEY S

ZEATHIREFER, PEAGEELIFRAILKRIRE FTHREBRRATY,
it 2022 543K Ebik 3] 57%. AR4E Omdia, 2016 £ 2019 FAIHK-FAR L TR
TIHHAREG KRB ARk, LEREFHHF S T O, 2020 FHHTHE , A 2021
FARETRILG F, 2022 FHHAARKFE K E 1026 1B (£ 52 12T, Rk JPY 1
to CNY 0.05). ®ysbdf F, 2022 4 B K IE-FH L T 4B T AL & 30 12T,

B 12 2017-2027 43P K E TR T HHAAR & b FR

100% s 7% 6% 6% 5% 4% 4% 4% 4% 4%

16% 15% 13% 12% 12 11%  11%  10%

% 12%

80% o5 14%
70%
60%
50%
40%
30% A BEA B B B2

’ el B BY R B& ’ ° ’
20% P LR

(]

10%

0%

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

90%  15%

s EAM wE oFEEE  BA A

FHRR: Omdia, » 3] FH4R, HTI

FRETFFRFEOTERGES, KEPFREF=LIEFEST K, AL
BRI, CRAILKREOKR TR S WK, BB Omdia2022 49 A Fit, £HER
IRE M T ) T E R, 2026 S E KIE 6 R T AL b bR B 47% £ 4, 6 4R0A
L8 B IS A 2] 80%.

B 13 2004-2027 23R & R IREARFE 7 44 - e L %

TFT LCD & OLED Capacity regional shares during 200072027 (Area Base)

G6 below capa regional shares G6 capa rigional shares G6 above capa regional shares
60.0% 07

I
|
|
I 05
200%
|
1 04
I
|
1
1
1
I

0.0%
> $ 3 b <@ P g b P o
S P g 0 P Db
FLEFFSS P S F LS P

e 51 [E] R FEEE —— FE Sk

FHER: Omdia, »8] FH4R, HTI
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HFREBDETRRSHE. SEHRBREARELRNUVE T FREBRBET
BAFEAE, 2RPREBTZ LA EHE T BB GREY B, 4R Omdia 2022 5 9
R it o#r, it 2024 4 24 &85 KA L H KA, HF 85/8.6 KAiHH 19 4.
% [E K AMOLED/LTPS #i% B4 (2 4% 42 7 KAZK, %) 2024 47, F B XK&HitA 24 &

& A% B A 54 & AMOLED/LTPS/a-Si /= 4.

B 14 & B KR 2024 5 19 £ 8.5/8.6 R EME TFT L& H A B 15 2024 4 24 £ ¥ B & &4 E AMOLED/LTPS/a-Si

HEE N3 N
#A

1 Ak K AUO L6K LTPS
1 TR BOE B4 a-Si 2 REF BOE B3 LCD a-Si 6
5 Sk BOE BS LCD assi 85 3 ThEF BOE B6 LCD+OLED LTPS 55
3 TR BOE B8 LCD a-Si 8.5 4 ? f’cﬁ BOE B7 OLED LTPS 6
. 5 ThF BOE B11 OLED LTPS 6
4 T h BOE B10 LCD+OLED a-Si 8.5 6 =k p— e 1TPS 6
5 TR BOE B18 LcD Oxide 85 7 FAFH BOEB20  LCD+MicrolED  LTPS 6
6 TERF BOE B19 LCD Oxide 8.6 8 o, A c1 LCD a-Si 6
7 K2k CSOT T1 LCD+EPD a-Si 8.5 s REre CsoT T4 OLED LTPS 6
8 2 Kb, CSOTT2 LD asSi 8.5 10 FEkd CSOT T3 LCD LTPS 6
. P SOT T LD i g5 11 K2 ke CSOT T5 OLED LTPS 6
) 12 FoAE K &, Everdisplay 1 OLED LTPS 45
10 42kd CSOT T10 LcD / g;i;e 8.6 13 F¥Ek%  Everdisplay 2 OLED LTPS 6
1 it HKC HI LD oS 86 14 4“—&%5 MDT 1 LCD+OLED a-Si 6
b o - L s oe 15 ZF Ryl Fab 1 OLED Oxide 5.5
> 16 x5 T™M16 LCD LTPS 6
13 &t HKC H4 LCD a-Si 8.6 17 E: TM6 LTPS R&D LCD+OLED LTPS 45
14 EA HKC H5 LCD a-Si 8.6 18 x5 TM10 LCD LTPS 5.5
1s ren %’FJ":I LD asSi 86 19 P ™17 OLED LTPS
(Planning) 20 %L T™M18 OLED LTPS
16 m[faRs CECX 1 LCD a-Si 8.6 21 Hefz ik VSX V1 OLED LTPS 55
17 LG Display LGD GP1 LCD a-Si 8.5 22 Hlz 6 VSX V2 OLED LTPS
18 LG Display LGD GP3 OLED Oxide 85 23 feiE VSXV3 OLED LTPS
19 L Tianma TM19 LCD a-Si 8.6 24 Hlz 6 (P\I/:r)m(n\i/:g) OLED LTPS 6
KA B Omdia, 28] FFIR, HTI
MR Omdia, 28 FFIH, HTI
FHETRERE FLE 10%, HHEZREFLERE 5%
TEHAXGREBRTLYEZREFE T IRETETHER, FHAEAZFTERR
AMOLED/LTPS F# E# B LE ZAERE, BEHNRGERE XK. &4 Omdia,
2020 42K PRI ALK T H T, £E Photronics. #HE SKE. H AHOYA. #H LG-
IT v9 R3] it b FiX 78.6%. Fmtd., Bperdd bENF A 6.4%F 4.6%,
FAEALA 11%. ¥ LI RAS LGB L H &AL s Ravdk, E ML 14%. 4RI IHS
% ¥, 2018 % ¥ E TFT-LCD A AMOLED # B #i 49 B ~ ft % 4 9.70%, H ¥
AMOLED/LTPS % & 44 B hR 69 B = 1 EAL A 2.50%.
2020-2022 F, DA EGE = F PRI TEBEHEL BRI LRE L. RE
Omdia f£ 2021-2023 4 7 A 4149 2020, 2021. 2022 SF AT R B TR o b4 2
EHHL, au WAL A B RIFIM . SKE. HOYA. LG-IT Aeifiditd, &) &4 =1
G| IR F A
4 Jan 2024 12 @ o
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16 2020 4 KPR B FREBIRTHFEER F17 2020 43k G11 Z#/ALRZ 45

LG-IT,
11%

DNP,

5.6% 4 Photronics,
0,
ik, o v
6.4% 14%
LG-IT,
18.8%
SKE,
21%
FAHkB: Omdia, HTI FH kR Omdia, HTI

FRETRBREEAT: WA KRT. 2 B4, HHK

HEHRENEFEROGEREZTREG, FIU. PRERFBHLRAFLS
. GHEENS. FRRAEE, PREFHBILT S ELGHK @K, BRI HS
Fml, &Rk BTFE D T4 LIS 450PPI ( Pixel PerInch, BPEE-T1RE ) BH IR 53
650PPI VA L, 3F-FH R T FFRE. Rzl oHER. LI, CD ¥ H K.
EOARE. B K. FREHRE T LHNPAER.

A8 B PR T RRBUR o 4 P AR KB B IRAE, 23] 8 ETF A
A FER A5, BUAEKM. Mura 253 R. HmBEF bias AME. 4K AMNE.
Distortion. Z-correction. —K3I{i. #F AR EER K, BTFERAH#AE, £H
A SA AN . 23] TFT-LCD 46/ A» AMOLED/LTPS & CD A, 42 AL X4t
AT OB E IR AT,

B 18 PR B A R K A S L Fm A

_ 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

BB PEE PPI -450ppi 450-650ppi 650-850ppi > 850ppi
R BRI X, LPTS/Oxide LTPS LTPS/LTPO LTPS/LTPO
Kz PR LS 2.0um 1.5um 1.0-1.2um 1.0um
A ILR 2.5um 2.0um 1.5-1.7um 1.4um
CD ¥4 +0.2um +0.15um £0.12um £0.1um
£ R +0.65-05um +0.5-03pum +0.3-028um +0.25um
KA MP MP In 8D

development

PRk IHS, 28 3BILH, HTI

HEREEFHHEREERE R, BERFRR TR, § 2007 Fi&
eI EEIATIYE, B PFHYRTRAYHBRBESFIE M 1 E-To)k 5 FHEK,
ARIE IHS “eit A= FAMm], 43 &, 55 %, 65 %~. 70 T HF KRR T AL K FRF

4 Jan 2024 13 @ lane
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BREERTKT

¥K., BABRES LB = HEREBRZL, 2024 FF B XGRITA 24 4 85 K
A EGHRE, HF 8.5/8.6 K& A 19 &. #IE Omdia Fnl, 8.6 KEA/S 497~ fE
2.k 2017 589 510 7 - 7 k3% K 5| 2022 549 6,940 7P ok, TRt 2025 it —
WK 3| 1.22912F 7 K.

48] R AT A K BNAe = | B, BT #HART SFEGRERE *1L,
2014 5, AN AFAEE A —iK 8.5 4K TFT-LCD #&EAR. 2022 5F, S BF A LT TR
T 85 RAEVAT &4 IEMOR B 2%k, WA BZHES. BH, A& LT/R 85K
HTM-CF /= &t & . 8.5 4X a-Si TFT Array A 1220*1400 binary mask /= 4= 4= 8.6 X
1220x1650x15mm CF JF) 46 & pi 55 2R B

A19 LB HRTHN (¥4 BFE)

B20G11 # BB R T E5@mBRTLREEH

n70%

3000

65" nse"-60" s5° nso
s

- .7
ik 159 206 259

329 388

ﬁ ; .
28.0
279
316 . 520x800
\I\IT 2002 % 5 4%, 1000x1200-1150x1300 200920
! 500x750

A EFEOHIHERT  RBMRT

ar awar  amr  mor 2018 4% 10.5-11 4%, 2940x3370 1620x1780
2009 10X, 2880x3130 1620x1780

B 74 B2 = .
25— 37— U2 370—395—60™ 2006 8 X 2160x2460-2290x2620 1220x1400
- o B 850x1400
B B T . 2005 ¢ 7K 1870x2200-1950x2250 850x1200

288

800x920

2003 F 61X 1500x1800-1500x1850 850x1200

2000 F 4K 680x880-730x920

520x800

H B B B B = = = = 1995 4 34K 550x650-550x670 390x610
me T we me o mn am o am oo 1993 4 2K 360x465-410x520 330x450
1988 4 14K 300x350-300x400 330x450

T RR: N8 R, HTI

4 Jan 2024

Fort kR A S BB, HTI

# 4% TFT-LCD # % AMOLED, AMOLED &8 #) T AR Fer S H 4424, ABdk
¥ TFT-LCD , AMOLED ﬁ%@)ﬁﬁ&*ﬁ&%*in 274 K%M T CRT. LED. LCD.
OLED #9/g#t#t42 , OLED by T E A LM EF. LMK, FHTAY. BE. K
. SAE. AAAFHEMR, EF DRI BIHLEAAREZ T I LCD. HRIE IHS 49
it 438, % 2024 % AMOLED AR TiH 418 %) 53712 £ L. FE KE@AR) 7 4e
i AMOLED/LTPS /= & 894X -, it 2024 A+ B KA 24 £ P HER S E
AMOLED/LTPS/a-Si * 4..

% LITPO BEHALR, HERESHLMEZ I, #it—H /% AMOLED &3
WA, LA E LTPS B9 el EFF L 8 T LTPO HFHR BT AR, 4 LTPS F AR —A&
T £ 913 BRI, L4 IGO0 FE RS, LTPO FH L EFTEREMIE M E 13-17 &,

/3] F 2016 £ 10 A R A4 AMOLED | Z#5 B4R, M A2 IKE & AMOLED
F S EAEERRE F R8T K2 —, 4TALT B N AMOLED A ¥ B % AR H
Hit#tu ey m, LREXASEREAN@RLS LT, B, A8 LER 6 REAT
¥ ZH45E AMOLED/LTPS ¥4y &>, EAERFIHH 6 KB GHE AMOLED/LTPS
SRR, ST 4 = H\1E4k H £ 2 F AMOLED/LTPS % ¥ & 3% /= .

12 mE R
14 & zram
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BREERTKT

B21 43 TFT-LCD #= AMOLED @& 69 7 HMAER £ R A #H ([LEA)

1400 90.0%
0

1200 80.0%
70.0%

1000
60.0%
800 50.0%
600 40.0%

30.0%
400
20.0%
200 I 10.0%
0 0.0%

2017 2018 2019 2020E 2021E 2022E 2023E 2024E

s AMOLED mmmm TFT-LCD HAth AMOLED i bt ===TFT-LCD /& I

FA KR IHS, FEAFABIBKRS, HTI

T AR Q) H S BARIRE K. MicroLED/Mini LED B 2 & ks
B A BT RRIF MAOAA R BA B ) T —KEBFHEAK, MicrolED F X ERHNT &
B SR K S . VR ZREM. AR 2T @R LA ELIE MicrolED. 4% Omdia2022
FHRAE, Kk MicrolED wAL. £ ib-F R A it IR AL 2558 1 ) 69 % KA 3 MicroLED
K. AT AT 6 = fe B R AT, IR AT L AT % 2 AR, &
# FMM &R & K. Micro OLED . 3D BARA FH K. 4K/8K & HE LT e
BERRA P HAABRTHE TR FEE (HTM). PSM F A 3936 IEm T 2 H K.

BAT, & feid @ T) ) MicrolED FHAf AR T L H AR A F = 1A, £ P
Wy RARE, FREFEARERA, 64K MicrolED #ERE O KIFE P IAEFR Y
5, BINZRAT FMM OLED KR~ FMEH IR frfh iz PSM FHbs 4 BLIR &9
IEHREESH, FRkBTEF GINEFR TS,

12 mE R
15 & zram
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K22 2020-2029 %43k Micro LED % &Rl (#£45: %)

O B N W M U1 O N 0O VO

—

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

e 3 utomobile monitor desktop monitor head mount display
e head up display e MYiCro LED TV e public display

@ smart watch

FKHHRIR: Omdia, HTIFAR

DNEREFHRETHBERGE ALY, 2022 FERERL] , BB F
AMOLED/LTPS ¥ & 3% = sty &£ =, HRATHIRE T AHHE. ARTHEXR.
FEANE) B AT R 8.6 KA TFT M2 . 6 4K F 545 /E AMOLED/LTPS 46 M1 .
WRAMBIR L L F FF HTM Fontd 3 RE P A5, EER IS 6 RESHA
AMOLED/LTPS 53 AR . PSM H AR Fn &M% HTM BR 69 F 4.

ZHT 1) FHREBEFETEXEHEAS; 2) BRNPFREF] BHET ZEHE. &
#4X, AMOLED/LTPS/a-Si j*4; 3) AMOLED ¥ X EMEEIRF, KANFUMAE] 2023-
2025 PR AR A 7.28/8.74/11.36 L5, +25%/+29%/+30% YoY, £.4|%
1.75/2.27 [2.84 1450, 2A|F A 24%/26%/25%.

B23 28 -FRIETRARBIMANS LA RTR (F45: L)

57%

20 60%
18 30% 40%
16 20% e
20%
14 26% 25%
12 0%
10 -20%
8 -40%
6
-60%
4
) -80%
3.39 3.71 5.83 7.28 8.74 11.36
0 -100%
2020 2021 2022 2023E 2024E 2025E
P TN =l A AITiE (%) , RHS A% (%), RHS

FHFRIF: Wind, HTIFn

4 Jan 2024 16 @ lane
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HBREEHRTRT

FFREBIL: ALBE) T RIABFRER

FFARBARRALH FEG XL, ATFHRMEGALRT, st EAL
HREAEEY . AR LH BRI EREAR, HRRRERES HI RS R
Tl b RAE, WIRR AR AR SARF 2 AR A RA T St Rv . VA dh E
AR, EHedRfEE2E L RBATE, AABERGBEIERER, £FFHK
an B &\ AR, JRIRAR. SR Ea . BMIERRILE.

H24 ¥ HREERSE LT AR

<I:E Mﬂkﬁﬂ Eﬁ‘liﬁﬂﬁ £Rﬁh§§ *Bh Bk

ey e v s ey ] e e s i o i S s i i e i 2

PR R SRR BIBIEE, HTI

FFRBRAAL T = sk 5, £ EHRGEEMHZ—, RE SEMI %Kit
FF AR IRAE T 0 B FEEAFERA T Sk 12%, KT (S 35%)F 8T
EAMR(E Y 13%), 2022 SF2KTPHALEL 52 /0 E£7T, Tt 2023 SF 7 HALIFA F] 54
£, FIHEK 4%,

17 HAITONG
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B25 ¥k EHEAR AL

CM%ersifﬁ feit, 2%
AU S

e, 7%

"

X7 I BB A
8%

w5 A4k, 13%

FH KR SEMI, HTI

B26 2018-2023 AR F FAGRMR T HMAE (£45: 1LET)

60

50
4
3
54
50 52

2 40 41
1

0

2018 2019 2020 2021 2022 2023E

o

o

o

o

FA kIR SEMI, HTI

FHARGH S —Fad R KRGS, BEREFE KRR, EEMHEK
H4 AR HEBEFFAHLEREE WG F T T, KREFFREH 7 ki ot o 44X,
FIFFRGA T 2 TR EAFNERRESE. b, FFREEmMESFF
IRE R e XA, B BRI AT,

4 Jan 2024 18 okl
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HBREEHRTRT

L, SRFFAREERE FHLER 3%, BARBERE X HE2E£FTF
180nm HIAZF EA LA F, VR HEEIE 130nm FIEF EGLE FRK K, 90nm &
ATHRADRFERBED, P, B A~ A4 (In-house) X & tb 66%, % =

FRIEMR T (st ) b 3%, 4K EBHF @, ki F

ZH IR T 9 TR

#k £ E Photronics. H A& Toppan #= H A DNP Z R /\8) Bidg4], =Z# & E gL L8 T
B, P E K F R A A A5

H272022 4 R¥FREERTY (L) BRI B =FFFREBRTY (£) 2445

2% 1%

3 E ) /IDMT”
W Toppan
mT
oppan M Photronics
Photronics
DNP
DNP
TEEEAE
& AAE
HOYA
B HOYA
L
Kt *
FALKIR: SEMI, HTI
28 7 B K F SR AR (45 CET)
180
160
140
120
100
80 163
139
60 119
40 85 87
20
0
2018 2019 2020 2021 2022E 2023E

ForHkR: SEMI, HTI

4 Jan 2024
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B 29 ¥ B K 130-65nm F-FRBBEMR T & et AWM ($4: 124L)

20224 2027 A F AR
R+ SRR O
W AR, 13.24 3527

HIF F AR
WA AR,
61.03

EEORE RCELY
M AR,
91.46

-

#KH#FIR: SEMI, CEMIA, HTI

BAVRA, ERk 2-3 R T E XSRS HAZE 130-65nm HA26)F-FK
#EREZRE EHER, ST TEAFFREBR B MmE, 130-65nm #4248
AR K, HAME SR Y, SN ERNGEAT B EEBRBL AR, H
Fooma A EFF SRR E T B, AT TR R AR K A
A E SR B L LA GRS, B %A TSR L E EARAL.

F30 B A XS Em A LAL A g =R

b2 3 A 4 B pK PREE  SMHE EEAE HKG

2022 4 IC #&HEAR
NN
350nm-180nm ez eg~

1~2 12

130nm e~ e~
JEHF BRI JE BRI
130nm-65/55nm Eﬁz}‘% % x| Eif%ﬂ‘ Eifﬂ“ x| Y

X X

45-28nm

14nm
FA R Bnd) B R AR, HTI

FERF TR, ARHBBEAGEHRRFTRIVE. SF 507 SHFEH B
T2 M. BAHFIGG AT RAE LAY A, MERTE 2R
A IEARAL LR BATIUAR A 7, JLBT R R 7 AT RE K.

FERFFREAFTRTHAE, F=RFEFHRMHZ SIC A GaN A £, R
Omdia 4%, 2021 43K SiC #= GaN Fh F FFRe)4 B KT 11 10 £ 7T, ERE
HAFRHAE . WRFAAREZBFFROGED T, KRETFRIFBLIGFHE
S¥KE, [ 2030 FHRE 1750 E .

4 Jan 2024 20 okl
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HBREEHRTRT

R, F3RER A RBAMBRIFE L, SAF R 3 Z AR AT X R BT
W, 4o SiP AL%BIE. B2F 3L, 2.5D. 3D. Lu4HE (Chiplet) %. #&3% Yole 2022
Faf e A E T TN, TSR T A5 AE 2027 FiA 5] 650 10 EAMAE, 2021-
2027 FE 44K E 9.6%.

Kk B ) =R E - RBR, FFRERRITFREEZN. RE SEM 4
it, 2021 4% 2023 P B AGEFHHFEZIL 20 BEHRALLHRBE G 4T,
B AT 2000100, EEREY T H5HEG KI5 HE ) EA inhouse # IR 7~
B, FEANE) AB NG =5 FFREER) ARG A, sl FRIMAZ
L, #9A in house ZAEeydh B ) 4.A4e 90/65/40nm i & 69 IERRIT L5 = F #6
JERR ) A, m—2 A in house & 4889 dh B J 4 F F 5 Z MBI B R ATHESE
28nm T E A9 AFL .

RO L, BRERFFHREEBEETH. &) B AT %I 180nm TEH
BFFRBIE IR GG F P MKINIERE &, EAEFE 130nm-65nm F-FARHE R e T 7
& An 28nm FFARG K BT E IR T LI A MR, B AT, A8 EEZERML
&, FutHaedFriaig)ge T 2026 £ EFFF44 7, HF 2027 FFI0
130nm F-FARENE IR 69 2 7=,

E31 2021-2023 4+ B AX&GFKR HHE/T ZHL (%)

[ o | e | miem | e | ame | mewmmmeiam |

+ 25k

MR
ARIEF AR

R

b TP 38 -4k
AR

LA,

S5 ik

TR R R ATAZ G, HTI

4 Jan 2024

BT 50 127L y¥zeBh/A 8 &+ 2021 # & B35
A 26 1270 Y¥¥ES8HTH/IA 12 3%~ 2023 £ AL F
Bl %3 75 147% 47 K /A 12 3~ 2023-2025 4
i 260 1470 Y¥ESHTH/A 12 3~ 2023 4F 6 A 3%~
Bt F¥EIFAIA 8 &+ e
TRk 3% h/A 8 &+ 2021 4235~
A he 165 1274 47 K /A 12 %+ 2023 4 10 A THR
. ~ » 2023 % 7 A 28 B LA RE) B3
I 370 1274 8% K /A 12 %+ R, A0 2008 4
A 14 127 115 % A /A 8 ¥+ 2020 4 12 Al €357~
. _ 2023 4 7 A TR AR LI,
TR 75.5 1250 3% k/A 12t b4 B ] 2024 &
FEI 220 1274 48 77 K /A 2023 4F 6 A %=
i, Fd 30 127L 3-47K/A 8 %k Fit4% 7 019 2023410 A
ki 155 1274 6% k/H 12 3&~F 2023 4F 6 A B.3% =
. 42 1274 17 k/A 12 &~ 2023 4
28 2221275, 10 7 kK /A 12 &~ 2025-2026
. _ » 2022 %5 A &L, Rit&ZaE
SUA 5
% 5% 50 15T 3% k/A 6 & 2020
21 @ e
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AT 1) FRARFLEGE FLE; 2) THKE)EPHE LT F; 3)
FFARABENBARFSHIREEL S, KN1AH, A8 H 2R ERBRATHRAR R
BEREA . AR BRI, FERLNBFEE RO RT A, S—FERFEFKR
BT, TR THRET+FFR LA G R REA By, HAFFRIER
ARIR B A KABAF A

B32 A8 FHAREEBMAL LA ERR (B4 FHL)

4 80%
o % 53%
3.5 45% 50% >2% 60%
——— ® —o
3 o 40%
2.5 ./3;4. 30%\' 20%
16% 0%
2
-20%
1.5
-40%
1 -60%
0.5 -80%
0.88 1.02 1.33 1.73
0 -100%
2021 2022 2023E 2024E 2025E
N == L] F (%) , RHS  ==e== i A%k (%) , RHS
KA RBE: Wind, HTI
B33 A8 BARMATIR (B4 BHA)
2000 50%
1800 40%
1600 30%
1400 20%
1200 [
1000 B 0%
800 -10%
600 — -20%
400 — -30%
200 . -40%
0 -50%
2021 2022 2023E 2024E 2025E
— AR e SR HAfTk  ——e=—Total YoY (%) , RHS

FHRR: Wind, HTI

4 Jan 2024 22 & zram
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8] BATH
L

8 EBFRBERRG AL Rt A HELS, FRI2EATFRE
T FRARGH. B, WRKRFAL, D& FEHTHERATLS S5, ZRT AW
ARG ES KR, OESTERTLETAF. &4, L. L2204, B4k
W #FHa. AL ABAE . $EEF, FRREAATRAILR, MR
kA, B2, EER. Bk, AEME. BMETE.

N FREATEELAREFRTHE AR, FRAEERHRORR, T
2B, FATRES A A (4 DIR. JEK),

B34 AFHBIRE R (BRAAR) NBEMEEF

RS %
BEMARETRMETE (TFT-LCD) B, 1EH% 7] (Array) #ER (a-
SI/LTPS K ) AH&IEKXA (CF) MR

HIRSEHA A =MAERAE (AMOLED) U ThZ. M A5 &
FHER  REHAIERARAE (STNLCD) MM Zra. et T

Y T R
Fine Metal Mask Jf 352 ik el Bl AL

Ytz

Micro LED & 7 /| 3 I iR

Micro OLED & - Jf #&: 1 ik

4 343k (IC Bumping ) 3R

£ABIRKI (ICFoundry) H/EM iiﬁéﬁiﬂ&%ﬁﬁ
v = & . " 3. 2. EHFR.
FHRE £ R B3 E M (IC Substrate ) 32 AR LEAM. BT M. R

KM% (LED) 2EIMIR fhod, T

mALE, (MEMS) #IERR

- A X4z E 4 (In Cell. On Cell) &5 R% ks £

= MK RIS (0GS. Metal Mesh ) JEHEM AT RB
FHuR (FPC) Ho/R - -

CRR o mmom ks (HDI) BN ERLT. Wik

KRR A8 HIR, HTI

4 Jan 2024 23 @ lane
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B35 23] IR * A3

T IR

12 & e 3 3 AR A R AR A
. AFELRES, ABIK
RAK, AR ITHIB R AP
HAowtE, HAFTK, £
ZR T @k B RAR

LTS T L Ve
% AT

A IATHBIR

A% AT I IB AR S AR A
#, AFFEITREG, A
k&t T Bk, F
e Fo it B AR AT 35 T B &
W, TE2ATYREER
JERR

FFRGliE. fRizdldde
W, AR A1 AR,

FEH

FEARALRERRE PET A4k
M, B TFAKK B IR AR

=1=4

W, AR A1 AR,

=

178

R AR SN B TR R B K
wRE A A, 2R TR
27 B (LCD) 4l AR b R &
A Ep

S B AT

Fort kR A8 R, HTI

4 Jan 2024
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W55 A%

136 2018-2022 A 8] ik 480k (A, #45: 1270) REAE (FB) %4it

8 45%
39.91%  39.40%

40%
6 0, [
35% 33.30% 33.29%
5
0.81 28.16%
4 0.83 - 30%
30.50%
0.87 25%
3 26.54%
1 23.98%
2 376 d - 20% 21.86%
2.99
1 15%
0 10%
2018 2019 2020 2021 2022 2018 2019 2020 2021 2022
B AR AR W AT IR —— L F AR e AT R
FoAtkR: Wind, HTI
737 2018-2022 8] 2B ML (F45: 1Z74)
9 40%
8 7.62 35%
/
7 - 30%
6 4 0
5 4.80 4.87 = 25%
4.07 20%
4
3 15%
2 10%
0.99
1 0.63 0.56 0.70 0.63 0.76  0.67 045 (33 0.79 5%
0 0%
2018 2019 2020 2021 2022
— N\ )3 ) Jodp 3 B4 A e— 2 E (%) , RHS EBITDA Margin (%) , RHS

KA IR Wind, HTI

4Jan 2024 25 & zram
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E38 2019-2022 23] = bl LT

2019 2020 2021 2022
£2=F (FFK) 2040 1845 2220 3269

&R HEE (FHK) 1970 1878 2091 3254
38 A (FFK) 10 13 29 44

FEE (%) 97% 102% 94% 100%

£ FF (FFK) 2740 3047 2926 2736

I HEFE (FHR) 2725 3056 3098 2732
BERR EHE (FFR) 5 10 13 17

AR (%) 99% 100% 106% 100%

TR IR A 4F4R, HTI

B39 2018-2022 /2 3) % A R4t

30%
24.92%

25% 21.32%
20.25% 19.66% ’
20% 17.88%

15%

10%

— —— —
o 4\

2018 2019 2020 2021 2022
-5%
-10%
— e R AE FERANE LR AE =5 AE e fy Lt

KRR Wind, HTI

4 Jan 2024 26 @ lane
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REFE & BRASEM)

SR LT 1997 4 8 A, wFBHERE (RI)) ARAF)EAREH TR, L
RETFIRBTATLALFFRERALABERAAK. A3 F 2019 F 11 A xR £A
A LT, TENEHBERGTL. &t A5 4 E LS, REARIRT. A
RROEERA S VZ —, WA EINTRIEERRAFALTF L T SFo) FEAEEL
BEAFARFLF S, £BABERAR, KET T EEBERRZ ka4 AR KT

a0 A& LXRKER

RATARL R

HEE,
AT &
B A% — e RFAE
FREATFT ﬁ:i{cu ;g)m;r ;?%zﬁ
28 ﬁgﬁfﬁ’ A, i;g; $;$3§

P BAA— '

WA A CfE A E—% %A “H B 55—k B A H—% e JrESES Rty A
HERE (R HeREH B A 8096 TP# 8. 5K TFT- ;gm HEA Akt
) A e L3 HA LD KOl MASK6 1 41 FEMR 58—

BA%— Al — BHRH—% B #— G8.5 CF 4 Al T
RR@AR RBA R /X TFT A 46 KA. 54K JRR R AR
eSS XAEE MR AR AMOLED I EAR
RRAGRE AR Reticledt ERERR

TSR ARz “T

(0. 5um A A

1C A 4 At Bl

L) R HFF

R

FoHHRIR: NS ER, HTI

4 Jan 2024
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NEAEBRBEARE (F5) AR, ERERADERFLELE (LRI F
£, MAAKSG A K) AEESK L, BiERE (F%) RS RS RIEFL
(IR ) AR E) AT HA NG 69.43%MA, H = KILA AN AR ERAE
(BB, FHAEILAH 1.05%.

Ba1 A&+ REELT (22 54R)

MR & AR bk

1 RIE (B ) A3 36.97%

2 FRSEFF CGRI ) A PR E) 32.46%

3 AEL 1.05%

4 WA ik 0.56%

5 T T IFAHIR S s CF R ) 0.53%

6 o B EIRARAT A PG - B kM5 8 7 kiR 0.47%
AR EAIR T A :

7 b B 2R ARAT RN RN 8] — 5 7 A A 4 7 4F 0.455%

T RS RAEAR T AL o

8 RTI 0.45%

. o E TR 4RAT A A PR E] — R BALIR B iR A 0.44%
AEAE A A :

10 RBEATIA A P 3] - g B A 4 2 217 0.42%

HORAAEAIZ R AL
4 it 73.8%
FKHRIFR: Wind, HTI (HZE 202249 A)
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W4T L 4544
W -

HBREEHRTRT

AAFR 8] 2023-2025 SN A 9.23/11.12/14.01187T, +22%/+19%/+26% YoV,
VA4 AV A 1.32/1.73/2.22 1270, +33%/+31%/+29% YoY.

Ba2 N8 gk FBANL R (BATL)

FAR BT F BB
BN (BF) 339 371 583 728 874 1136
Yoy - 9% 57% 25% 20% 30%
24 (BFHA) - - 128 175 227 284
GPM - - 22.0% 24.0% 26.0% 25.0%
F3HRE R AR
BN (BF) 63 88 102 133 173 208
Yoy - 39% 16% 30% 30% 20%
2H (BHA) - - 46 66 90 110
GPM - - 45.0% 50.0% 52.0% 53.0%
F AT b H IR AR
BN (BF) 69 69 64 60.91 55.27 48.72
Yoy - 0% -7% -5% -9% -12%
A (BFA) - - 8 12 11 8
GPM - - 13.2% 19.4% 20.1% 16.5%
H bk 5
BN (BFA) 16 16 14 10 9 9
Yoy -5% 0% -18% -25% -10% -5%
2H (FBFAL) 11 11 9 7 6 6
GPM 67.8% 65.9% 69.8% 70.0% 70.0% 70.0%

FKHARIR: Wind, HTI TR
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B a3 A8 kS B B (BEBAR)

100%

90% L 1o 10%
80%
70%
60%
50%
40% 79% 81% S84
30%
20%
10%

0%

2020 2021 2022 2023E 2024E 2025E

BRI FATIER

FHkB: Wind, HTI

Eaa A BATAE (FHA)

1022 2022 3Q22 4Q22 2022 2023E 2024E
ERIT TN 149 193 206 215 762 932 1112
2k B A 115 146 152 157 570 672 777

E N 33 48 54 57 192 260 335

2 b A1) 15 28 32 25 101 150 203
FARERS 15 28 32 25 100 150 203
FTAF A4 2 3 2 (5) 1 18 30
A 13 26 30 30 99 132 173

3 &% k- 0 0 0 0 0 0 0

V244 A) i 13 26 30 30 99 132 173
F AR A 0.05 0.10 0.11 0.11 0.37 0.49 0.65

FH KB Wind, HTIFRM
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fE18

B 45 23] i £ TTM P/E {644

150
130
110
90
70 V 1Y
) W

30

N Vv v v v v ‘1 ‘1 ‘1 ‘1 1
v v v {V v v {V v v % % v %
S I I SIS S, S S A A A M
e—PE TTM Average

FH K Wind, HTI (#3EARZE 2023412 A 29 B )

B 46 /23] T H A 3) i &

IE AR Forward PE (24 %) Forward PE (25 4)
688401 L 42 25 19
PLAB Photronics #& &, 7% 4 15 14 12
R 47k 34 28.5 19.5 14.5

Bix: AP FAEBAEAR A AZ LA TEM B £ 2023 4 12 A 29 B T8 FB4KE 3 KA Wind —E TR
FAt KB Wind, HTI

AeR7: 1) THIFEMRIIELRESE T, 2) FFKREF BELAM

#; 3) HEES,
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W 43R5 M A= TR

EX S L 2022
HRAMiE (L)

SRR 0.37

LA 4,80

SREFTNER 0.51

R R F) 0.12

Hrlifss (48)

P/E 58. 35

P/B 4.51

P/S 7.58

EV/EBITDA 22.02

Az 8% 0.6%
RAIRSH RME (X)

ERUE S 25.2%
EEEIRCES 13.0%
HAT A 7T
e 5.7%
HAEHEE 7.3%
RARE (%)

B ALK E 40.1%
EBITH K % 94, 5%
e S JROE-E % 3 122, 4%
AR A BAT

gl i 26.5%
b B ok 2.12

i 5 bk 1.60

WA 0.79

-3 2 &8 L]

i 3 JB] A R 88. 63

F i 72.87

BT RS 0.47

Gl IR 0.78

asnEr (FHFL) 2022
i 99

SRR ARARA o

AE a4 & ok 16

AFZFARE 2

FEfFETH -82

g iEh A4k 135

i -97

ES o [

Hofb -20

BEEHRAR -n7

ALK T 60

REALE T o

3t -22

R iE S A AR 38

AsW ¥ 54

2023E

0. 49

5.13

1.1¢

Q.00

43. 89

4,23

6,20

18.92

0.0%

27. 9%

14. 1%

9. 6%

8.7

22. 3%
41. 2%

33. 0%

26, 3%

2.52

1.34

85,00

70. 00

0.52

0.93

2023E

132

27
-27
210

2024E

0. 65

10. 48

0.83

Q.00

33. 49

5,20

11.83

0.0%

30.1%

15. 5%

6. 2%

5.2%

5. 8%

19. 2%
33.2%

31.0%

16.2%

6. 52

5,07

85. 00

70. 00

0. 43

1.17

2024E

173

]

147

&

-103

1,281

26
1,255
1,398

2025E

.83

11.20

1.53

.00

25.99

4,12

9.79

0.0%

29.1%

15.9%

T.4%

6. 2%

6. 5%

26, 1%
18. 6%

28.9%

17.3%

5. 47

5.00

4,10

85,00

70.00

0. 40

1.36

2025E

222

Ak (BF L)
L 27 3 N
ke i A

£ £%

B A B Ao
R e ]
ERIX 0|
ok 3 A E%
FEE A

R AEY
EBIT

ot % 9% A

Wt -4 B E%
= AR R
EES il

L £ R

F ol Shof &

# 9
EBITDA

Fir 13- #

A AT IFALES
b ARE A AR

v A 8] P A A

&= nthkd (RH L)
il

B AR R R M R AR
AW

HeRsiE &

W A

+ AR AR AR
B 3% =

Ak TAE

E S

EiRsh Lt

b oal 30

48 HAk 3

B A A R A TR 3R
FM AR

Hw el i A
el i At
EUEE Y

ESof EF Ry
AEifah 0 A&t
[Fi ¢ 825

EALH R

V3 T S B A LA
VAL AL

Bttt By A A A A3

HBREEHRTRT

2022 2023E 2024  2025E
762 932 1,112 1,401
570 672 T 993

25.2%  27.9% 30.1% 29.1%
L] 7 8 10

0.7% 0.7% 0.7% 0.™%
17 21 24 il

2.3% 2.2% 2.2% 2.0%
35 47 56 70

4, 6% 5,0% 5.0% 5.0%

108 152 203 240

2022 2023E 2024E 2025E

224 413 1,810 1,789
223 228 310 368
143 18 184 202
16 21 24 30
606 7Y 2,328 2,389
] a ] ]
1,034 980 918 1,138
37 3 27 23

17 17 16 16

1,137 1,076 1,009 1,225
1,743 1,856 3,337 3,614

50 50 50 50
162 174 215 282
Q a Q Q
73 85 g2 105
285 309 357 436
79 N 9 79
97 100 105 10
176 179 184 189

267 267 347 347

1,282 1,368 2,796 2,988

1,743 1,856 3,337 3,614

i (1) APt E4e AR &N B 84 2024 - 1 A 3 B (2) A E&ER AR A

FR: WIND, HTI
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APPENDIX 1
Summary

o Initiate with “Outperform” rating with a TP of Rmb27/sh. Since its establishment in 1997, the company has been dedicated to
the research and development and manufacturing of photomasks and is one of the earliest and largest photomask
manufacturers in China. It has formed a 'dual-wing' strategic layout that mutually promotes 'flat panel display + semiconductor'.
The company is actively expanding into high-precision display panels and 130-65nm process semiconductor photomasks,
benefiting deeply from the domestic substitution trend of upstream photomask materials, with promising growth momentum.
We forecast the company's revenues in 2023-2025 to be 0.93/1.11/1.40 billion RMB, and net profit attributable to the parent
company to be 0.13/0.17/0.22 billion RMB. Combining the company's historical valuation and the level of comparable
companies, we give a 42.5x 2024E PE, corresponding to a target price of 27 RMB per share, initiating coverage with an
'Outperform’ rating.

e Demand for high-precision, high-value photomasks is driven by mid-to-high-end flat panel display products. High-precision
photomasks are key elements in producing AMOLED/LTPS and high-resolution TFT-LCD screens. The development of
photomasks in Mainland China lags behind the growth in flat panel display investment, with less than 10% domestication rate
for high-precision display photomasks, indicating a broad space for substitution. Leveraging years of technical accumulation and
mature production processes, the company's Hefei factory focuses on expanding the capacity of mid-to-high-end flat panel
display photomasks. With downstream panel manufacturers intensifying new product development, driving the demand for
upstream photomasks, the Hefei factory is seizing this opportunity. Its capacity utilization is climbing rapidly, and it is expected
to reach full production by the end of 2023. As new capacity is gradually released and product structure is upgraded to mid-to-
high-end, we expect the company's flat panel display photomask revenue to maintain about a 30% growth rate over the next 2-
3 years, with a steady increase in market share.

e The release of new capacity in wafer fabs opens up an incremental market, ushering in a golden development period for
domestic semiconductor photomasks. When downstream continuously introduces new processes, structures, materials, or
needs production line expansion, wafer foundries need to use new photomask molds for mass production. According to Semi
data, 84 large chip manufacturing plants will be built globally from 2021-2023, with a total investment exceeding 500 billion
USD. Among them, Mainland China is expected to build 20 large chip manufacturing plants supporting mature processes. The
market for photomasks required for 130nm-65nm mature process chip manufacturing in Mainland China is estimated to grow
from 1.3 billion RMB in 2022 to 3.5 billion RMB. Combined with the domestic substitution demand driven by supply chain
security considerations, local semiconductor photomask manufacturers face significant development opportunities. The
company has already achieved mass production of 180nm process node semiconductor photomasks and is developing the
process for 130nm-65nm semiconductor photomasks and the process planning for photomasks required for 28nm
semiconductor chips. With key equipment in place, the Foshan semiconductor production line is estimated to start production
in Q1 2026, and to achieve mass production of 130nm products by 2027. We believe that with its accumulated technical
strength, scale manufacturing advantages, capital advantages, and the production capacity of new lines in the photomask field,
the company is expected to further expand its semiconductor photomask market, with subsequent growth prospects.

e Risks: 1) weaker-than-expected recovery of display products; 2) weaker-than-expected expansion in semiconductor
customers; 3) over competition.
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AR REEER G, ARG b5 E AR A RS (HTIRL, Haitong Securities India Private Limited (HSIPL), Haitong International Japan K.K. (HTIKK)Am -8 B FRIEAA M
3 (HTISCLAE AAR T B AT ARt 25k, 48 B FRAE A R I (HTISG) &R R A AL LA T 3 B E 4 R AAFE AT,

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 JFA3E Analyst Certification:

Ao ATH ARRKE () AFERE FOTIURARRT RNHARL T RANEFTIAA BN R LT AMIL, F1 (i) AHREHTRAETHYHARLRE T K
R ERENSNE LRRABAKL; Rtk DAtk ARG LA, &N (QBRNNORE) ELPARBAEMMSHE, AFRNOEE (K245 5M00) ERLEAHR
RIREXFEH 3INTHD AL RARIRE 3136 B 4708 #9384, |, Michelle ling, 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. | and my household,
whom | have already notified of this, will not deal in or trade any securities in respect of the issuer that | review within 3 business days after the research report is published.

FAFERE Conflict of Interest Disclosures

BRE AL LR EBN ] TAER RT3 KR E HBR RSN RARTAEA A5 ,T. #AHRRERT, UTAALATLZORESA (N TRERSER
ERRARR, F T RANAESEE, %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).

HREARMA R /B LTS (%A RR") £ DAARAET INTCUS HRFRTRE . RERTAE 046 1 BRRELTHHIAN, REASZABAOTRA
FEARD; 2. BAEAREA, TRETXUSAANBAAGLERIAL; 3. BARALLLTOHZHLT . DHRESFHAT,

Haitong Securities Co., Ltd. and/or its subsidiaries (collectively, the "Haitong") have a role in investment banking projects of INTC.US 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 INTC.US 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.

AARE (R R3] LERALL, 601939.CH, 601398.CH, 600036.CH & TCL AR Z B RAA ) B TR L DAANREANEP . RS EP REFATATL Sz AR L
SRA

FM.

BRI (E AR 8] LiBKALL, 601939.CH, 601398.CH, 600036.CH and TCL #H4% & A a7 PR3] 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.

£ 12/ A B M 601939.CH, 601398.CH & 600036.CH 713 R AT IR A PA S 2 72 0 R 4t 4R 3,
Haitong has received compensation in the past 12 months for products or services other than investment banking from 601939.CH, 601398.CH and 600036.CH.

AL (2020 % 7 A 1 BF#RAT) #4847 Rating Distribution
BABR (LT RAAHT) KA FRRARARTARAERNE L0

3 |FAT. PHRIBTRF. KN4 LF@RE HT 4R L, FEHTI

EAMNEN T &, BXERFEARLLAERAFR, AEAE

AT, PG RAAMRAREAZT RN, BAANFEREOREN

ATEOHN (WeRFAOAAHL) DALEE,

MR ZRE
KFXT, A% 1218 M AT KRR ARRGE 10%00 L, RER e
’F

P, Ak 1218 M ARERANRERKEMARK, BEZ LT, RE
FINRA/NYSE 89 3R A AN, RMA% PR RIARA E—£7],

BTXT, A% 1218 M ARBI R IO E 1000 £, KAER e
’F

BB EAAEAA: B A-TOPIX, $5E - KOSPI, & 7 - TAIEX, 7 - Nifty100, &
- SP500; JEAb A B A — MSCI China,
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Ratings Definitions (from 1 Jul 2020): .

Most Recent Full Quarter Prior Full Quarter
Haitong International uses a relative rating system using Outperform, Underperform
Neutral, or Underperform for recommending the stocks we cover to 1.1% _ Neutral
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.

Underperform

RE 2083 %98 30 HEEFRKEHTFENF

RTXF L3 BTAG

(#7)
HAERREALEESE 89.3% 11% 9.6%
BRRITEP * 3.9% 5.8% 10.0%

MRS LRTATE P T EHE NI,

LRPFPHFEN, PHAEENASEAMNETHT KT, PRAFEEKTRA,

RAARIE FINRA/NYSE 83BN, R4 B P MR BIABAE—£5], F2EALAT ROAFRANMRE,

RAHEAEARN (A£2020%6A308):

EN, A& A8 RS A ERHREE 10%0 L, REZPT

P, AE 12-18 M AT R ERRTAAK, FER ST, AR%E FINRANYSE SRR AR, KMAFPHRANNFAZ %5,
Fih, Ak 1218 /M ARIAA A ESHSRRE 10%00 L, RER T

AR Z A ERE: A K-TOPIX, $5E - KOSPI, 4 75 - TAIEX, ¥ & - Nifty100; Z-HA7 A % E A B - MSCI China,

Haitong International Equity Research Ratings Distribution, as of September 30, 2023

Outperform Neutral Underperform

(hold)
HTI Equity Research Coverage 89.3% 1.1% 9.6%
IB clients* 3.9% 5.8% 10.0%

*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.
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BEEGERAHR: GABRAATE, RAMERERE, FAREPREGEA LRI RETHE, A4 KT TRAOGEERRE EUME, AL REBMEF A

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.

WEER A REE: BAERTHARPEAARBANTE A REAZEPA, BEILA (600837.CH) , AAERT LANEND, LATTEAATE A ROFLRE, 2
A, BRRREREEREARRARARL, A EEEREBREANTE ARRAT A FTRR.

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.

BB LA 100A K (Q100) #8%: BAE R Q100 4R 04 100 L FLEAFENRATE ARKITEF S, IERERALAT RSN hizdA, FEOMETER A
AN TR LEHAT, HEE RS QL00 BERMER 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.

BRXA] (FIN-ESG) B BAT FAAH: AR LA (FINESG) SBZH, #4LFRNBEALEFREREN:
F—5% A (FIN-ESG) 3B 4 W B TR S FARARAENT] (LT RARANI") ETFARRIFHMNELRERR, KNG ME L ERER T AR REETRIE, 33
IR RIEAE, FRMARETIARIIETEN, CREEAETAAIIABE, BEIBAMALRT BORE, KA R ETMRARE T4 BEAAREL
iééi%% RERNETELEIEAERE AT

BRHFRRRE| AR HERREARALP, KA RSN BRI A 5 SREAEE Q8B H, REBAEARRBN R DR ERMAA R4S A 0h3)
', &ﬁﬁéiiﬁahmt%Tiﬁ BT B L b E B RHIBFTEA AR —KIA RRLR05E, REATHA, ARE (SMELERES) RRATAERN, TEMHL
@i%X%ﬁaF@ﬁM%m

& RBBMBANG A, A3 RERGAARA., REANDFAPRFTRER, EAMANAMTREEALE Y GPEERA TRAEANA K, RET RIS
fi aﬁl %k, L. BRBE. KA. A %5, ”ﬁ KA wAL RE. RIE. BB T RERAEE. B BRBARART, FUBARALRIARE 27k
RRKY, AP RERENERETE, DRAKEST

5045 WALTFRAAAE, RARMETEEH éﬁﬁ- mm A (Jo CHRPSER POsmtipal) (ERMA P RS (AAE) H0) (RRRMBARR) ) AA%H, NEik
WA, ZALTE NG LRIRYRAELEF RAT—KY, NIRRT ERYEA L.

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 investment 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 donot 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.

TRATAN:
FHEEANRLRE: AREDARRHEAZAARAZ (“HTISGL") AT BN BRERATA RS (“HTRL) £47, B RRBEBEARBRES (F571%) &
AEARZAEE) GLEARBEL) HBIRER, ZARREE HTISGL 494K H /A3 Haitong International (Japan) KK. (“HTUKK") #5080 F 447, HTUKK 21 B A% AW 4A %
& RHERBRE,
PRIEANALRE: NB«""W}\%H\ L8 HRBITRGERNH A Z Securities and Exchange Board of India ( “SEBI”) & %‘é’] Haitong Securities India Private Limited ( “HTSIPL”) A7 %
17, QXEHIER LA 2 BSE Limited (“BSE”) 7= National Stock Exchange of India Limited (“NSE”) L/ /&) (44kA AR A1 ) AT IRE. HISIPL F 2016 4 12 A 22 B #MH
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FRAERE LA ERARAZ ("HTISG") t—3 4,

FAMARE LB RA LA LIRS, 24T HEEE FEARDA RN R/RELE FEAZRNEMAR AL ETERLA.

KLHF B ARNECHRBERRTERR, 12 HTIRL. HTISCL RAETEME T HA B RIEAZAA LA (“HTISG") AT AT LA, 7Bl A EAN R T R T
/

FRRMBAFHEAE ZHNTABTRENREN, AREDRTER, ALEPRANEATRAERTEEL, PRARFSUETE AR Tty PR, WILELL

THRAEREERADh, TEHNEAFR—ZREBENLR, LERT ), OHIOTEBITETLY, AEATANRATEN, BRFREANAHERE. BT TARE

KB EARTI 24, MR AAEL BRI E SOMERR, PEAMSRAFNE G, BELA AT FEEANEATEMNE THEE, Ak, it 2R

G ENE YRR, AERTZAPERAEARTEATE. BOTRARIHFENMARFAETAESALORE, HISC REEZ. BRARREASRY RAARET T

£,

RA AL SREREGMTTRIL, HTISC REMM XKL, FAFTEAR. TERER, HTRAMMA LEARAIM RN ETERRMTARHA REIELIARTE E
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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
assistance of Haitong International (Japan) K.X. (“HTIJKK"), 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.
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RETIARAR, BNETAH DT RARERLHARRE B ETEARTET R DAY ERZ LR MRS AE FHEAR.

ARERENBLEA: HREFEAROA RS (HTISC) A A 2R AATRE, HISCL ZAABARERS 1| £XAEED (NFEARS) BHIRAZ. GHRREHFFHR
GEARBRAH) (ABERE 571 &) (UTRARSFO") FIREHEAEE, EARAIMEY, AFRREMREL SFO FIRZH S LETA". AFRREREZTEAR
PREFREERLNGE, ERLMRBEARLRE PHANE ABERTRE. AFTREGUEARFRRE P FERELMXNEME LKA HTSCLAEAR.
LFRERANBLER: AHFRRLH HTRL, HSIPL & HTIKK 5. HTIRL, HSIPL, HTUKK PABRAEMTE HTISG BB ENE, HALEREM, RIRTEE£THIRL G M
ROMARBLZENZNA R, ARTRERELIRE 1934 5 £BIEAR N E"F 152-6 BN GB LM 1 2B Z2MMEFE 1 (“Major U.S. Institutional Investor” ) e T A4
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FA 1 ("US. Institutional Investors” ) . @ EEAMEEE 2 XAFIREH, Haitong International Securities (USA) Inc. (“HTIUSA”) #stR&e R AR 7. EMKIARTREN LR
BRA, FEIRBAFZRERBENE R EMEAIMALRILEEHRS), AMET HTIUSA. HTIUSA LT 340 Madison Avenue, 12th Floor, New York, NY 10173, 3% (212)
351-6050. HTI USA R/ £ B F U.S. Securities and Exchange Commission (“SEC”) & #4714 4.7, 4% Financial Industry Regulatory Authority, Inc. ( “FINRA”) #1% 7. HTIUSA R #i %% 5
ARERE, ARATET QAP BEMRAT, KAARRRENETEERTE, FEAEEMTFAERE, LABEL HOIPL, HTIRL S HTUKK A##47 % LiEASM
AAEBILNTS). KATRE TR HSIPL, HTIRL K HTUKK 247 EA 2 M3 L4 FINRA 9 AT I K48, BIRTR AL FINRA % 2241 £HLZ M 5 B A H A, AMTER
TR BA R DIEAERA, BRAFRRE PRAOETELEEARMALRLIL (04 ADR) TRAE-ZAR. FEBRAOEATREA LM, KATLEENN
B, HAEEDEAIMALRILNEATRARS, S BN TRAZFHALROFEARE LERALHAFNREZR, AFLRETAEAMI LR DA NHET
EAIMAERIENATRMANMA T LR RSO H 0, TENZFEAIMAERIENMAIINFLEBRA G0, EBRGANIA R #9ERE:

Haitong International Securities (USA) Inc.
340 Madison Avenue, 12th Floor

New York, NY 10173

BAAGE: (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 is 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
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 HTIKK 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
inany 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, 121 Floor

New York, NY 10173

Attn: Sales Desk at (212) 351 6050

PEAREFEGRLFA: ATEARERE (FAPE, AAREANAT, FOEFBAMER. RNEARKRFSE) RAREER P B EEHLRKE AHIA
RATHRAGMA. FARERREEEN, AT OE TR ETENSAE, 2557, AXHETEFAUAMAKEAGA LR EIAN, RbtkiE ke A it
HAE, ARETELRAA OREIATZH, FTEAR A RANTELERAERNE KA O ETIEARET EARE, BRAHOAR AL T LARAMAZ.
WEXERAHELFR AETEATRFHN AR N B SR8 EEER A B EEANEAIAMEANE ARG, AP R AN E KOS A3
EFAHRARED LA K E KIEARE AR ZABRALH $ 4974 T & Haitong International Securities (USA) Inc. (“HTIUSA”) FiA 46, %78 2 —FAR4E National Instrument 31-
103 Registration Requirements, Exemptions and Ongoing Registrant Obligations (“NI31-103") #94L% 473] T BiRX5H% % 1 (“International Dealer Exemption” ) #1X 57, 12T 3 44%
A RFRFRIEA, 2 XKBARBLLE. EWEX, REMEETREATHRERREAEMEANBIRAA S, RAEER, TEIMFLA. MERNETEALR AR
F0HRERMAREF B IETF RIEZFHH. L PHENELRATREANRE, ETERMRNE RN Bk, BRIZSHHE, BMEROIEAYFRAAY BT
National Instrument 45-106 Prospectus Exemptions % 1.1 1 %4 Securities Act (Ontario)® 73.3(1)F ATALA 4 TRTHRKA | (“Accredited Investor”) , H& AZERAEAT National
Instrument 31-103 % 1.1 7 AFALE 49 1 4 THEE 1 (“Permitted Investor” ) .

Fk R A 9B LER: K7 RS Haitong International Securities (Singapore) Pte Ltd (“HTISSPL”) [A\&) M4 5 201311400G] T4 Ansk &AL, HTISSPL R AFA (M4 F#) (%
110 %) (“FAN) RXHBAMFERE, T (a) REX TR, ERTTNGAY, KHTERSAFPIMTERSANER (b) KAIMAXIER L)ITERSAF
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PIMTE AN ARRNMTEA RS . AFRRERRBLAA GEARBRE) (£ 289 %) £ 40 FATHRGIMETA. FTERAFLRE R FEMRE LA XL
H, ARREGIAALBLA TR LS HTISSPLIK R

Haitong International Securities (Singapore) Pte. Ltd

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

7% (65) 6536 1920

HARKANBHER: AFLREDEREFEARRANFRA, EEPRBNERNE RO LRREFREF MR (1 B ALRIAR L Sk ("FE) ) % 61
(1) %, #1711 (1) AT RAX ) .

FEAREKLA é‘fhﬁ%ﬂ@ﬁ AR B AEAL LB 4) Haitong International Securities Company Limited STA 4, AREREMAZRAA LR S LEP A4, FAEFREARS

HANBTAARGREELE P, RABT LRI AR TERNEP FERHARE. Haitong Internat|onal Securities Company Limited 899> £ AUt 494 K B2 A M A T4

RIS T RAM FRELATRAEHL 05% . HAREALELREATHRATCEBL Y IRLCHEZT TALA.

RXAZEFAHBSFR: Haitong International Securities (S|ngapore) Pte Ltd, Haitong International Securities Company Limited #= Haitong International Securities (UK) Limited 4" #4%4% 2
KALEAREFERS (AT RAFASICT) A8 (RRAZEN) XH5 2016/396 FMEEBKAL)LKARARE, HFAT LT RIE 2001 5 (235):%) &&kﬂﬁﬁ%&@ﬁ

Mﬁ/\mﬁ}]ﬁkﬁ/ﬁkl REBARAADLBRAFTHER, ASIC ANFEKTEATRERER: www.legislationgov.au, HEERRENLBRS I B EEFIALNTH, i
SRESERKADFERNEREEER.

WERTENBHER: AREONFEAR Y. BFBRATRIEAPATAZ Securities and Exchange Board of India ( “SEBI”) )5 #) Haitong Securities India Private Limited ( “HTSIPL”) Af

KA, QIEHMER LA % Z BSE Limited (“BSE”) #= National Stock Exchange of India Limited (“NSE”) (%A4kA T AR AT 1 ) ARRE.

BRFHH) 4 45 Haitong Securities India Private Limited

SEBI AR %247 /2 A5 INH000002590

Jb3t: 12037, Floor 124, Tower 24, One World Center

841 Senapati Bapat Marg, Elphinstone Road, Mumbai 400 013, India

CIN U74140MH2011FTC224070

751491 22 43156800 1 A:+91 22 24216327

AMAbifANFTBEAA: Prasanna Chandwaskar; #.7%:+91 22 43156803; % ¥} 44 : prasanna.chandwaskar@htisec.com

ki E, SEBIAT A M A NISM MINGEH RARIE T M) RIS A KR A BT EIRIRIE”,

KRARRBEREARR, A2 EEEFASERERMFTALHRERNA.
AT BB B R AR AR RANE) 2009 55, 1R P ARAL

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.
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
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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”).

Name of the entity: Haitong Securities India Private Limited

SEBI Research Analyst Registration Number: INH000002590

Address : 1203A, Floor 12A, Tower 2A, One World Center

841 Senapati Bapat Marg, Elphinstone Road, Mumbai 400 013, India

CIN U74140MH2011FTC224070

Ph: +9122 43156800 Fax:+91 22 24216327

Details of the Compliance Officer and Grievance Officer : Prasanna Chandwaskar : Ph: +91 22 43156803; Email id: prasanna.chandwaskar@htisec.com

“Please note that Registration granted by SEBI and Certification from NISM in no way guarantee performance of the intermediary or provide any assurance of returns to investors”.

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.ntml
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