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L1F ks oM

> FHIREw4E T Y a4 H @At E(Back Grinding). %) K (Dicing). % K 4 4-(Die Bonding). 7] £.4% 4-(Wire Bonding) Z & % (Molding)
FH PR, Xk T AIRA T ARIER ARG TACBAT R . AR L& 6 R4
> s RBFERAGHBETEARE, ST ETHAERT EFA LT ERM LA %7 % KA Y R 4 4(Die Bonding) (2
% 5 Mk 3 (Die Attach)) #= 7] & 4% 4~(Wire Bonding), 1?%%3\7;7/%91'] F A 1BM F 604X, )& 27 7 & 69 18) 3 % K 4 A~(Flip Chip Bonding)# K.
ﬁ, PO ARG G R A5 7 B4t oM s, FHBTASRIZE EH RN HEBump) iy 7 X g5, fe A E i &,

LRI ELLRAR

AR
g ol |5
cE zg| |2 |53 (58] (7.| =.| |22 |3 %
gﬁ—»“’ﬁ—rmt—ba%—pEﬁ—rﬂ‘t—»ﬁ%—rgg—»gg—»E* SHIE  #&Bondi i
& m ™ w o a - ingl 5 = i) = (Bonding) 3|4 (wire)
] g g gjj 3 gg & ﬁ & & g % E % 1 /
5 - ! RN i i S =5h %
‘ > - BNGR E:> h— (Su%st):i;te} (Convgntional
20244735 R H FR AT A A%, (Individual Chip) SHEA HE Method)
(Die Bonding) (Wire Bonding)
Wire Bonding
. "' i
Diciy Diner e SREE
| ,
1% :'ﬁ':iﬁﬁ}f
S 4.4 billion Die Attach —~ “-—- E:> |£ [Su%jgte} (Advanced
SRE Wafer EHRRE RS ERe Method)

\ (Bumper Bonding) {Flip Chip Bonding)
[ Other Bonding

Packaging
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> BATEZHATHRESLS, TRARKEEESSARAGELS T4 E.
> BRI LSS TS
> KRARELG T EMEL, BHBHEFTENRR, KAESTRY R . ‘
AR B KPR BN, LS A B A BERT AR, > e —— > AR
B 89 RARIES A4 S 09 K A, SRR E 6 b AAUR & )
o REZLTGHFRE, TURRKALLEE ) ARF T2 XA > A4S
o (1) BRAVREGLEMRS, GIEREES/ AREIN TS A [ AARS T A
4R BN R A A AL S5 i 12 { I R A A
o (2) AY N B MIELS, BBy EEMAS AL A LG E - 8
B BE RS IRESE, URBEAEBESNERES. 25 L, ARIEA
HIELE A, FRIFSE TR 4 A S dh A
| o ;i | I VN =
> GBS AT AR K B s it 4 53] — AR S ANs BT AR R E, K gy
A SR BN R, e RMBGIR, LT
BN AL B RS R B BT A E G AR, B b E b dh |
ATRFRLBPTE R R % dh B 495 B ) 2] 2004 K A BT,
REZRNASTIFRBFEH L EmE, B ¥ FHRTLRREE T A
6ot &/ & (TBDB) # A, A& ERE. o Li#BidfEd Sl Eog R X 2
AR TE 5 B BRI AE A BAR Y, B el R 6 R, A
e Lot B & BALAS 5 T A = A 69514 o
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13 &in T PRI HRELENRZ AN IEF)

> Al BFHAFRARBAREFLEEATHNENT, RAGEGURRGHEELEBRELRETHEERE K. AxF6), Lalfsgs
AN BER, RTHTHFEERG TR,

> ARAETechlnsights, 2024F F FAR3IT X E T % 52023548 th R+ L AIE K, 12 520215569 E—ANF M %Ea LA+ T . HaTag T
A7 R A £ %2 W7 2020 - F02021 5 K AAE & Ak 2 38Ja 2 I A & R TIEIEF 69, 20245 25350 A P 5 969 F R, #d m XAL
R A K KT, T2R Tamit AT . EREHF ZOTLREIE, 20245 F2020-F 208 X & T 443 K
59%, XL & TH PR T S8, TR, FRAAE LN, ARAR X RS Z MR T R0 F RE LI Ao,

> RZRERRBRERBHFGFHBEARLEN A, HEREWHRAN BN T LK. ARAZEGRE ST, @B (BSI)
CMOS B #5452 B 0S4 6 B LR, RAH LT FBUMA T 4% B A8 Z4H093DEAAE &, I iT4E &4 E N %
AR Fe 4L A ), AR R AT R

2020-2026E.#9 3F 338 & 7 A4 % A8 AR /R R 6938 - 4

PROCESS STEP EQUIPMENT TECHNOLOGY APPLICATIONS

$ hillions
Mask aligner
8.0 "
. RF ClI
Exposure/ Projection Lithography .
_— lithography {Stepper, Scanner) Advanced MEMS & Power
6.6 process
Maskless Lithography/
B.O ii Laser Direct Imaging.
Advanced
50 e Oxide Packaging: RF
39 4.1 s ol cis
40 ! Power
S ress LT w
Anodic Bonding
30 Bonding P
process Heal bondeg Paciagng RF
20 Insulating bonding
Mechanical debonding Advanced RF
10 Packaging  MEMS& power cls
Laser debonding FOWIE Sensare S
0.0 Thermal Slide-off gl

2020 2021 2022 2023

K#+ k% : Techinsights. YOLE. #&%29E 2 8F % by 238
BOE AR KT % F VALY = fet L 423 7
Bk B0 KR L& F AR RIALY Eg%ﬁfﬁ'ﬂjﬂﬁ% WWW.ipoipo.cn ir—ﬁ‘ﬂ#mmﬁﬁ'


http://ipoipo.cn/

ERFRIE

Bl F&iss

HUAAN SECURITIES

LARFH R R T R EREHEATIT A

> BREZEHABAHBENEIE, AFFRERESTANEE, 4B ANEA AN ILRAEZAEZEENLHEREPHIERT,

> EHEIXE RE—REZTRXEIABERIMNIKELSIABELH: I &L REGFRGG SURBEEHWEAAL S, 51 &9 5L~
FR IR, N3Gk TR, MR TShH IR ZTHORE. MAERH R 20, 53 EE R 67 é%é}i/\l 2 3% B X VL
AT E R, SHERGI RSB ARML, BIRSABREERELSIFROL SRS S WE A% 54, B9 @i Ah & LIa %o
o BBl EEHIFERRKLA DRSS %A SHEFRE

> MBIEG AR, BARNOHERX (Fed BB HEFTCB) —HZMESREMHE XK. Ak, MERETRNMK, FEANKES
ROGRA, RBENGREGBLEIEALINBHERLXY T —RBE,

Wire Bond Flip Chip TCB Bonding HD Fan Out Hybrid Bonding
(1975) (1995) (2012) (2015) (2018)

Architecture

- —

==
e i:, = ‘;iig.
n
DRIBCS SRS Solder ball or copper
pillar Copper pillar RDL or copper pillar Copper to copper
e FEEEasE
. : : 218333
Contact Density *{fﬁ? ’ -
5-10/mm?* 25-400/mm? 156-625/mm? 500+/mm?* 10K-1MM/mm?
m Organic/leadframe Organic/leadframe Organic /Silicon None None
Accuracy 20-10pm 10-5pm 5-1pm 5-1pm 0.5-0.1pm

Energyr‘Bit 10pJ/bit 0.5pJibit 0.1pJ/bit 0.5pJ/bit <.05pJ/bit

AR Besis LGE 54T AT 2R
HA AR T £ 2 7P RIFAHY Eg%ﬁﬁwg WWwWw.ipoipo.cn iﬁ'i“}i#ﬁf?ﬁﬁﬁ'
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219& FREBARZEAT FROGEET ﬁ?bt/\

TREEFZRALE ARG F, FER TR ARRETEESEN S TEFT X, M EREBHF45, ks
REENSHNHEN T

> BABRAMETHEASBRTRARE LR, REZGBREBEARATHFROELT ANS, — LR A5 EEY
MEMSAR 3% 52 7 3540 3] 3D £ AL R 69 e b3 403, 2B ST Es s, FHaaak. ERLFTEHLE

Iz 5 B BHEE A
A& B Ao IR G NA F A K, RE T M E. SE T RN AR 3 IR
e #.4¢ 4-(Anodic Bonding) RBLEHEEER, w4t s, ik MEMSE4, 2-3054 4, Eit4Es MEMSE4, 2-30R4 46, it s

R A Ry, FF, RTHEM

% & 2 4t 4(High Vacuum Wafer Bonding |& A £ &R Aepn T, &EA®EL, LA ALERLS, TRAEES, LA
Technology) AT TREMRSD, RRAFNSATHE

TAEHAMR, MEMSH %, “,{#@CMOS
gg“'ﬁ-" %%KFB b‘g/{’.’a, F‘Jri avo/H:

7 & A
&R 3 dh B b ek 5 R 44k 4 (Die-to-Wafer [1)Co-D2W: Ak & fkﬁ{&%ﬁfa #h [H 42 & (s B Fo K A ) Fo B AR 2 5 2)DP- B A, NS h, 3BDEEXNKFE
Fusion and Hybrid Bonding) D2W: A FHA. SHAZRRLEAR ALK BB LG H B CMOS |45 4% 7 35
. . AR T A S IR PR, RN AT, XRFFAR K |A-Ge. Au-SnA=Au-INFMEMS & 4, ¢
B OE W A s A
#h [ 3 & 4% 4(Eutectic Bonding) SR, A T KB B AT A A AL 2L

FE IR A TG TRAE A, ) TF100nm 89 3EF 5 69 5F 4 AR R 5 B B 5 B A
b, AR ETENCEFATRIL, AHFLERERETRESN0E, mALER
KA 18] T 8 i AR B 4 A SR B WA AR

Y gk 5 i &4 4-(Fusion and Hybrid
Bonding)

CMOSE 45 BB B BERR =N L
% %(SoC)

4 5 & #4# A(Metal Diffusion Bonding) A ST HENE, BlRL R Elid, ATRERS. S4afdmmit, RF-MEMS. ZE=#% (led). #At=#

EEZR YOI BIRE, FHELA T AN I BRI BB
& Bf 4 & 5 fig 4% & (Temporary Bonding o L AT Sk 2 i £ o e c poamen A P o g g
and Debonding) 16 B4 A A ok AR 5 H R AR L AE NE it AR AR AR
W% it ik A8 42 A~(Transient Liquid Phase LS s amrt, gL RBATY KA RRAFIBEEATmER, HK

BT ERS KK B LR

Bonding) AA R ARG T ERGASY

FHRR: FFRAHE LY, PRSI EE

- EERETIURE www.ipoipo.cn -
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2.148] B iR F

> EAB#HFILY, BRSHAEHRARK, BARM. BIEEHARR T0HLZ05K, HIBMELML L K, ZHEAHEEXH
T de b 7 X 2T A AR, BaIFAHG 8 (RARBump) 5 AR #AT Z 8. A a9 B 28R RA @RI A ST &£, i, &
HAJEIF IR A A F

> HTBEERSHFERERESIFROL EVOMAIULE SR @B A %0, BT Vlkkﬁ-jﬁ KEIE oA, BwmS5E%RG 5] LiEs
BAAk, BESAFEERARKEATHE: ORTN. #, T8, QFELS, 4 i“f'ﬁﬂ$’f¢@7?"l*1é/ﬂ/0§i2 QML 5,
BOLERNDT R, WALARBE, 5% %i‘i M EAFN EAT; ORMEARS, 1'5']"*73: TR BIHAAR, ShET&T AL
SFHRATA A AF, BT ERFIARSG;, OEFHES, BIKT I EHRA

18] % 4% & (Flip Chip Bonding) 7% 6 TEiA42

- T ==

H
Substrate
Flux Application Chip Attach
(Flux dipping or Flux Dispensing)
l’f’f’l)f’ ) F‘__,—-—F' Underfill
| i — i — R
Mass Reflow Deflux Underfill Underfill Cure

SRR AT EE B 0 A - i % 22 i 3 x,
Bk B0 KR L& F AR RIALY E?ﬁ%??ﬁk}ﬁ% WwW.ipoipo.cn #-ﬁ‘ﬂ#ﬁ'mﬁ}i‘
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2.2 0 £ B %93 5| TCB

> KR A EE R AR R D BS0um AT, SRR T LR RGRE, [ BT R T LA AR S S AT A SRS P,
TCB#E4E AR EM AL,

Vo) RIEFTEN R F AR K, @IRIR GG E — AR 35 R £240°C 3] 260°C, 2 Rl TR P RASFHEA . ER. FHRAR
Fl&9 iR RIGAK, Mo Z A F SR FRBIF U S, REFHRRERIPIM. & FBump RFFea JEAY 8N AR i die 894
AR EMAT G IR R 20 25, WAR T LB FR S, WR)FIR Y A6, JEEAREE T, B3R F 8183 Ao,

v 2) SRMEEEHAAEGY: —RAL/BEEAGRIRTRENYh, —ADALRFEA OB GRS TG &9 IEPich) A
I, SR RTHEK, R REHE” E.

AT T L R A BT

Chip Gap Variatian

e

Dia Tilt

Solder Bridging

AT AT SIEE AR . A SRR A
ESRBTIRE WWW.ipoipo.cn A B2E AT LT

B SRR E % B Y B AGLY
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2.3TCB

> FHFRN G KT #F T T E AR (Substrate) 8 TCB(Thermal Compression Bonding# J& 48 &) L ¥ XA B 4% 4089 B 7T, W 3245 R F=ASMPT
NEBEATFE, FTF20145%FAE5, TCBHEA M LELREEEE150°C-300°CZ ], & H K-F£10-200MPaz .

#)E4E 4 (TCBBonding) L ZiA4E

> TCBHMLZRAEZ: 1) BAFFE Tﬂﬁlfﬁﬁ'l(FluX)é’ﬁbbil&ﬁ

T > melting point

Azt IHEEABRERSCEREABETE, 2) 25 si{l);amc:sssman I
BH(WE 7 2Kk) #4289 & F (Die) i Ao 24 5] 16 4 2 ak AL I8 2 ; i i

3) ZdmAtinE, BHAE & K A 4 03] AR 69 0 & 1 5

R 4) £AREHH OO S EE/G—BEE, BHMA CH_E_E_

JE ) BB AE R B AL B BORAE R, JF Rk e B ) 3k akiL iR

F; VA _J:_ﬁ'% % *517? ) zZ }:‘BHL,Ji ,/\71517 /fﬁ{ _]—_—F 'y, & _7\,51 é’] (a)Appslgtrjng trﬂ;:: on the (;):;r;::::::g die at elevated (c) B?:»Tno;t?r?gu;o ?nr;;j Heating

BTABRM, BETET R

T > melting point

> TCBM % THRBESAMILALERNE: 1) AEAEHA T BH
Fitn, BIRAGH MCHRHERLIE, TARKEE
‘ ! . E ‘

Wom, AR B F . 2) ST XARY QRE, &R

R A A A 3) EAEA LT R ER. 4) Ada _pm =R=R=E%
I/OR e T, TCB™ £ I 4549 ‘%m inbo TCB& A HF1/O ) S Bonding at (f) BH moving away
SES B BN R, T AR B 6 hdic. A Eion st i SJS?"

FA R THOFA. L 9GE RHF R AT 5T

B SRR E % B Y B AGLY

ESRBTIRE WWW.ipoipo.cn A B2E AT LT :I
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2.4 TCB 3|fluxless TCB

> WFENTCBLEHEZAMMIFH . Aot dRy, MTR
AL FHEE T, BIFH - —AF R T X R 4R R AL 69 ik T IFH #ELE 4 (TCB Bonding) =& H
B, 2% %@ 5 10umA Laf, BRI A TR EEF
h, 2B THRERAGY, IAFHEZRERIEH, K

7 B B A A 4R 5
Wafer handler TCB Tool

> ZBIRFTCB (fluxless TCB) M &P & 5 k& F20235 3 ;

o EAEATRE &G KRB TER, BACTHETT (AIr) N, Chamber

e B A AL MR T EAR, RGeS MES)E Shroud

10pm. 128 & 2246 TE34, 5Ly T35 A0MF 5%, En %

Brk T BUK Substrate FAVapor [,

i N, tunnel

> AT HB G BRI £ AP, B A TCB A JL % S 1k SR, | . LS rrrrmmse

AR ( RARAA) FiEfT, AB RS R T AL

BAeo AARA: 1) KRB RE LT, AR e e

BB PAHFEREESRT . 2) oK KdaRi, RIE
BUMP & #4732, f2 % 69 B i et b 7 B8R AR A Ar & dh 42
EABUMP &AM & TR, RGIATHIELE S

WA RIR: K&S. XIRF-FARR A S5k 5T 70 P 32
HA AR T £ 2 7P RIFAHY - EERaBTIHRS WWwWw.ipoipo.cn - iﬁ%ﬁ#ﬁ%ﬁﬁ'



http://ipoipo.cn/

IEE ,‘-F,g 1 &-;ﬁ. R AR

HUAAN SECURITIES

25REH—BR

> AHEAFLZTREG I K4 ab Ka st X TG, I RO E F RIS LTI RE AR SH E IR
Lk, EMOGBETEF, HFAG ﬁz@%@%ﬁ%m&fﬁ&&%mﬁ 2l T AEME LGIRF, XEB KR FBumpz
) A% 18] BE 45 /)~ 3] 291048 Ko

» DN AEBRAFHEREEZRGNALEEE, A IFZFT AL EFTENMOEML, RAAMRLZENRSELSTRESR
Iy R 691/ O % F Fe gt s B FEBG I 3%, ﬁRfﬁ&TwﬁkiﬁME %ﬂbr&m&ﬂéﬁ% Bl4m BLA £ 5 W14

Bk, BROMSCLEFTETUARERMREARNERE, ESEABEBIEPTRAEHEAKE MK
LB X E ]
T SR ARG BLEK 9] BB A B AR R SRR

’ Interconnect Pitch Scaling &Technoloqgy B ik MRA Bkl % ADIE, R
10° A e AP TLIRA » REMERER: FIRE LM 5 L LA ERREAR, BIAFR A ARBIEN KRG F
o, Chipto-Substate (C25) & Fhoe s 0Nl EcAKAON Bong win frc 80 = @, LRFATSVE I, R dEE fem i, BHAEARDIES R %5 HKY
KATALY:T Chip-to-Waler (C2W) solution | S

a & ’—‘< =] ») m 2
D et SRS for TC-CHUFNGPNGE 47 A B RE T VL SE L B BR v

& speed for FC applications

g 10* |pual- -gantry with 2x6 nozzles
E up 1o 15000uph = —
=
£ I
g [ - L
>0 EHN AT A éﬁ]ﬁﬂz,ﬁéﬁ@ﬁ“#% A,
B 2 . A g = &4 k2
IR TR AR )
S “RIeAs TER i pich s £ EACERI0R R, 7% B BT M T H 009 E K
107 Thermo-Compression Bonding . ;‘;‘:l”:";_::::”“”i FAEZHLRE R
N local reflow — with flux for oxide reduction * solder =consu
/ extension to the TCB | = CurCu. pillar Raness

C4 Flip Chip [ hux rosiuce = package rtabitity msues application space o
” mass reflow | = fux contamination ol equipment & tooling [um]
200 100 70 50 40 30 20 10 5 3 D>UOPitch o rar s o N
) i R&HG M AT ERDIEL R LRE % ;‘; iﬁ;ﬁi z?i ;;Zif;;l;%:;:ﬁrz %
g s P
g . bl 2 £ 8 L Ma e >Accuracy £ % eguti), @it B4 AT AL I K@ AR ’

SO E 4 ER RS TH S, N HHARsk

BERBLR, 8 BAE T ARE 6 B

eI KAZE LR G F i

. |

T RR . FFRAT AR, TechSugar. 4E24E A 7 P &
WS AT E & F BRI EERaBTIHRS WWwWw.ipoipo.cn iﬁ'ﬁ‘ﬁ#ﬁ%ﬁﬁ'
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25ReBEe—NRAYxE

> 20280 F R A, RE4EH A (Hybird Bonding) #9MEAHRIR S, X2 —FaA a4 &8 K,
X —H KRR A L4 4454 (Direct Bond Interconnect, DBI) , F££20004 & Ziptronix 2 &) # —F 7 & .

» 1 F% —/NHybrid Bonding # j* #9 = & 52 &) Sony2015 4 £ CMOS B 45 A% B 69 2 JA Cu-Cu H H-4E &
> RAEAA3D NANDRA B A KIL A4 69 Xtacking® 8 1T 7 A4 6 MemoryfeCMOS & & T B8, = 24, F20254% 5 K A 4 F T 3 £400

JENAND B & 69 i A4 A R 69 5 F 34 7T W

AE 95 LI AR 0 09 M A B3 B MR

ERFRIE

> RAGLZRMAGTEE. HBMFEZ S E A F: AMD 3D V-Cache R A & R ESolC-XE A, @& ESFEA LM & TCPUMS,
BERI RGN, SKiE) £ = 25X A N R G446 S IHBMAM 3 25 ROk &,

KT 4% 69 Xtacking®

N4

BB I E 6 tn o o )

PACHC A L5 77 5

Backside Memory Logic
Illuminated
Image 3D NAND HBM DDR6+ Next Gen. SoC Partitioning Scaling
Flash Stacks Memo
T F @ LR Sensor ry
i Photo Diode | NAND Block | 12+ layer Periunder | Perion SolC SRAM + Backside
Device + DRAM + + Periphery stacking DRAM MRAM, Logic PDN (5nm
Stack Logic FeRAM, node)
PCM
e Wwaw waw W2W and/or | W2W waw W2W an/or Waw waw
[F] o
CMOS a8 NANDZZ iS5 S E Bonding D2wW D2w
Process hybrid hybrid hybrid fusion fusion & hybrid hybrid fusion
hybrid
Pitch 2um = 1um 2um =2 1um Sum = 3um 2um = <1um | 2ym = <1gm | 9um = 2um 2um By scanner
Wid & W ERSEEVIAS .
tiﬁw:mr.f,;;.uewm Maturity HVM HVM R&D R&D R&D Ramp Up Ramp Up Ramp Up
Example ; 2.3 ] l‘
s i'ill“"l"'ll ....... o ]J],H'I',J.,J
. AN S EES i
: _Aamam e  EEERE eeveeww
- LT lululﬁlululglﬂ
T— i
Sony (System+) YMTC (System+) Xperi (ECTC2020) IMEC (PTW21)} IMEC (PTW21) TSMC WoW SoiC IMEC Collaboration IMEC Collaboration

KA AR EVG. FFARs7 LA,

SCHRF FARF AR RAE SR 50 B R

SOk A0 R T £ 8 AL

I R :I

- BB TIHRE www.ipoipo.cn -
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25— EN

> ARAEBESI, B AT RAS4GCTAY A THKIE T SH LGt AN A SmTH B4R Lt >, MAIDM,. KL foiy 675 4
KA S WAL B AR R THBM4/5, ASICE #H 54 £HEAZRETESBH/FELRA, R RGESAERRZFAKEATE G
¥ . BESIF M 2025-2026 4 ¥ sk 38 A4t AL G4 B 6948 ), 320304500420 (REOIERLRE O L6 LS F F 2 HCMOSE & 2
R FHERARFLI1400E, B TERAESGEELENTFHENEES TICBS AL, HE4XENRAAL2007 £2507% BLLZ I,
AV H 3 R 20304 7 3 & 1) 3K 2] 2842 2351 BK T

RS THES (REREFARELR)

2,000
Estimated 900 - 2,000 systems cumulatively by 2030* High case
1,800
1,600
Use in Mid case
1,400 application
1.200 processors
1,000 \j Low case
Logic volume
800 production
starts in 2022
BO0 with a2 second
wave in 2024
400

200 \J
0

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Development Volume Production Logic
| Development Volume Production Memaory
Development Volume Production Mobile AP

KAt RIB: BESI. 4kgeiE KA % A s
Bk AP R & AR - .. X 223 g
Bk B0 KR L& F AR RIALY Eg%ﬁfﬁ'ﬂjﬂﬁ% WWW.ipoipo.cn ir—ﬁ‘ﬂ#mmﬁﬁ'
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2.9 e—W2WED2W

> BRdTE, iﬁéé’é%’ﬁwﬁ‘ EFFERTR: —FLZHE DGR (wafer—to—wafer W2W) 44, APy X F ho a2,
1 [RH) A48 B 5/ RoFag4 4 7"::; —F G H B H (die-to-wafer: D2W) 424, ©HF R I L6 T LT HARKES }%—‘ﬁﬁi
A BB B 335 ( GHEGE X)) ; HEAAGHEHE (Chip- to—Wafer) HEEAETRE Y. L, D2WX
T ASE— W o Ay SR AR L R F 8 lé}%/\ (Co-D2W) o B AENE 3 & 423 & B (DP-D2W) .

> W2WHD2WH T REAG L ERABEFEAFLIEAZ AWK IR RRANERAS T, VIWHREETESOTAEHE. &
k F bt SRR W2WH sk & £ A T AZRATRH B 5 R R EFCIRIAFHEH, RIS H R GEH 69 RT %M
— %, AwmRH T HFHERLERAG ZENR. D2ZWHAHET E W RZE; D2WeGs 5 £ 242 TREER K. R EMATERIK,
AAGNGEA R E S04 60, ILEHIGTHELINANESZEOTAT L, LLT RO R I Fo000 m 486k 094
MG ALT Je, FHFINWIWEE ST B T4 F 5 0937 A4 RIS,

W2WF=D2W 89 % bL,

ST BT RKART

s DRERARESERASE I R i
wW2w %gﬁféf"’ A & RS R AR R gg)&;gg’ggmgs[)@ A ATEL. #3b#EVG.
SRRy OMELARRRTAMRTLA—#,  #, kATRAREKS pocw SOWIRsmsyss

@'ﬁ%é&‘?ﬁm ] B 2 1, >
EELUREE Y TEE {F E2H PRt

# 2BESI. R AEVG.
DFES, HEX KR kRS, b OO AIEE SR i asMPT.
- AARRS  gpp g AShibaura.

b2w S @F Ao R HRTHRIELS, AR R AP LR R e s
T % ESUSS

FAL KRR se
B iE R T &2 5 B BT LB, e . . 720 , g
BOE SRR & 7 A RFRBLA - E?ﬁ,ﬁh’ﬂi}ﬁ% WWW.IpOIpO.Cn - iﬁ—ﬁ‘ﬁ#ﬁmﬁﬁ
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HUAAN SECURITIES

2.9 e—W2WED2W

> W2Wa AT L 2EFEmA &R SHEAS A, B4,
TP A A Z A R L. 4 BsE A
HETRATHAMEHRE. 3DRF ERASGC). FH B X
CMOSE G B R EURLER 2 REF L AMMB, £
B AT Ao P RES AT K E A 7 09K,

> FECo-D2Wits ¥, SACHARINTE TRV ESH
B RASE L, Co-D2W4E & L7 69 #] 18 AA42 35
WAL BREAAL. A4S (B FRA) fo
Ky B KHKH. it FILEF, Co-D2W ik kidlz
8 AR #ATT EE

> DP-D2W4t 452 5 —FF A T 7 52 s A 69 8.4 dh 2
B dh B4 A Tk, AR AR B KGR A
Ko h S mALHE L, DP-D2Wig & T2
MHZRROEZAZTZHRY: HKRAL. SHF
EAeME. HEBEBEYN A

WA RIR: & RE. EVG. 29k 5 7P R

IEFAR AR

& R ®SolC W2W 4t & L 2 A4

Untested Wafer 1

Wafer on Wafer Wafer Bumping Wafer Probing
Stacking

Dicing for Packaging

Untested Wafer 2

EVG Co-D2Wht & T 2742
DY ISR B Y o soporsion

2

Glass or Silicon Carrier Wafer with D2W Bonding Reconstituted Wafer | pjasma Activation Plasma Activation Slide-Off or Laser
Carrier Wafer (non Adhesive Layer Handler Target Wafer Debonding
patterned or with
o SsS
Cleaning Handler Cleaning Target Wafer @
Surface Cleaning
Carrier Flip SmartView Alignment
Hybrid Bonding

EVG DP-D2W4t & T L iR 42

> > ) Die Clean and Activation 3 Direct Placement Flip Chip

p_x = o
|| _ssr S
Film Frame with Re-Population on Plasma Activati Cleaning Hand| Transport Carrler Hon Conding.
Singulated Dies Carrier for Cleaning Handler Bonding

PR A R R E & F A RAIREHLY

- BEZRBTIRE www.ipoipo.cn -

B ZAE 5T SU P !I
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%mfsjciﬁ R RARAE
3.1HBMZ &

> mif A E (HBM) 2—Rik@tey st E A, gl s"iﬁlﬁiz;% (TSV) & H3fE & ZANDRAM, TEFRALFEALZRE,
:‘;*-?U)’i iﬁﬁ%%ﬁ%bﬁif%ﬁim ThRBHRT K, FATE—HEITL, HBMF RXIAT LHEF, L ROFMHF LA LA
, BT AT e et A AR TS F A

> H20135F % —KRHBM#EA Lk, AR KRB LR, HBMAL%Z 7 THBM2 (% ﬂﬁ)@mMEﬂ”‘K)\HMB(%WK)\
HBM3E (% #AX) #5 AR, RFFFGHBMIEZHBM36 T ER A, EHEEIRE, SKiEH L6E 64K 12 EHBM4 MK B R 2k
70%. SK i/ +F 2025 #3198 B4 L~ H12EHBM4, FHAR G ARG EERPFIRETHEHES,

HBM &4 2544 HBMiE A&, = do 208 &
TS'V %ﬁ
HBM1 2014 128 GB/s 42 1Gbps 10244%
HBM2 2018 8Ghb 307 GB/s 4/8% 4/8/16GB 2.4Gbps 10244=%

HBM2E 2020 8Gb/16Gb 460 GB/s 4/8%  8/16GB 3.6/3.2Gbps 10244%

PHY GPU/CPU/Soc Die
Q000 O 0O 0 O

HBM3 2022 16Gb 819 GB/s 8E/12% 16/24GB 6.4Gbps  10244%

O O O O O ) O O (O ) O (JOCIC)

HBM3E 2024 24Gb 1.2TB/s 12EZ/16% 24/36GB  9.2Gbps  10244x

o T O 5 I - I = = I I
Package Substrate HBMA4 2026 48Gb  1.6/2 TB/s 122/16 2 36/64GB / 20484

oM &R AMD. 4829 55T 5 B 28
PR AP R T E & U AL Eg%ﬁﬁﬂ}ﬁg www.ipoipo.cn iﬁ'ﬁ‘ﬁ#ﬁ%ﬁﬁ'
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3.2HBM3tE w4 % & R A15%

> HBM#%| & L5 Az k. TSVARM . TSVAIL F MMM I LFE AR (CMP) « Ec ki, E@o 5 & mBEERE. &
BEEK B 4 A TSVIR R N @ehit. 4b/LCMP R TSVARIR K F @b 5 R & B &1 M%&&Z&%y}&ﬁ?ﬁﬂ% &R A
F KRR T HATH KA ERI121E T 5,

> HBM#H &4 CHRRLTSV “%4s” FedbE ‘A" . 3D InCites, UL4EDRAMAGHE B 5 — Z 5484 B M & HBM A 4],
F£99.5% M ¥ R 2T, BE (RATCNCE®:) AZRATH L A1%,

SKi# A 6 HBM L & 742
Bumping/ Stacking KGSD* Test

© 15V exponre &
Bncl- dF‘]s atio

© Tsvcucme

o BEOL Metallization

i’

e | SK hynix

Foor R IR SKiE A By bR BRI F 2 S EE 55 70 P 23R
Hk 0 KT % A RS - B BTIES WWW.ipoipo.cn - A B2E AT LT 2
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HUAAN SECURITIES

3.3HBM#g4g o7 XEZL

> EREBHELEAKREL, %&%A#ﬂm‘ﬁk%&, A AT KR

v HBM® % F A2 & KK “TSV+Bumping +TCB4E A&7 X3 E (TSV—M G & B TR, ) TAEE SR FTHTRE) -

v. TCNCF (REFFEHFERE) TIFRNEITALE. M AMEEHKNGIE I, HAKXET £, SKifH L AHBM2E P £ 4 7] AMR-
MUF (2 ®AEEEFRAAL) R, FAERIGHBMIE Y £ 04% Bl s e9MR-MUF T ¥, HHBM3E R £1% 2|80%., = Z £k
B ATC-NCFH# K A %,

vV EFFHEKGHBMA & b = KRR R RS

SKi% /) 69 HBM# & T ¥ 35 4,

Stacking 8hi 12hi 8hi 12hi 12hi 16hi 12hi | 16hi | 16hi | >20hi
NVIDIA AT GPU Hopper Blackwell Rubin TBD TBD
NVIDIA CoWoS HBM : 8 8/12 TBD 3D stacking
.| MR- | Advanced Advanced | Advanced Advanced Hybrid
SKh MR-MUF TBD TBD | TBD :
YR MUF | MR-MUF MR-MUF | MR-MUF MR-MUF bonding
Stacking | o msung TC-NCF TC-NCF TC-NCF | TBD | TC-NCF | TBD | TBD | [¥0rd
Technology bonding
s Hybrid
Micron TC-NCF TC-NCF TC-NCF | TBD | TC-NCF | TBD | TBD .
bonding

HARIR: SKifH E.
PR AP R T E & U AL - ESRBTIHRSE www.ipoipo.cn - iﬁ'ﬁ‘ﬁ#ﬁ%ﬁﬁ'
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HUAAN SECURITIES

3.4 MR-MUF VS TC-NCF

» TCNCF (JFF9ii) BAELZEDRAMZ A # ANCF, jFidid#J)E T¥ (TCBonding) M EZE Fiehe#Jk, NCFA IR T akib, # 3|
HHE BB G 09E R . MR-MUF# R 2 Ak 3 ZDRAMAY, & sui@ i ho 34T 16 BT 48, RN & )G AT R AT bt
&, MEBRATRELEH (EMC) |, #EXHHF5FI AR, 23] IFRGFTEOER.

> #IESKiE A L+, STC-NCF# A48k, MR-MUFHE KA B B aFHBM = So P g 69 A3 &5 h #7 e Ae 05, BT Fo8 208 69 #4
JE L B I v fE ) m EEMC ARG PUAR ML B A% RaT#okk 48 fFHBM2E 69 3 bk g6 th £ — K HBM242 35 7 36%, s F Ak
e A R A

> AEAELMR-MUFLE %, @548 A IEH (Flux) HBRmoh s e 8ALE, MERITHR. A, MAER I HZIEI, HEEHG I,
WL B Z R A FELSE ), FRBIRR T RAMA, TRYWGROT RN, TBFANTCB T4 m A . B K442 BRATCB, KL/
O 8] 3E R200um 4% /)~ 3| 30um, i L BYEATCBW 3t — ¥ 4 /)~ 18] JE R ~F £20um, ZE K Tik10um, HI/OMEFEN F10umht, 3%H'E 2RS4 S

MR-MUF#=TC-NCF # K A 7 MR-MUFH AR TBM /= #7849 % v

TC+NCF MR+CUF/MUF /
Mass Reflow Bonding Capillary Under-Fill 27 O Over-Mold /LBM3E
’ _ £ ‘/i.;EHBM3 SHMR-MUF

NCF Working Mechanism @TC Bonding

BAMEEIES36% . 23
= = —= /BEHBMB SBEMR-MUF
N ///' 2021
i S — L BM2E MR-MUF
—. H . -
HBM2 e
o .
Thermo-Compression(TC) Bonding 3 :f;;'gp,g%f Jolu:: o BM % MR-MUF
: St US 7HH0] Joint B, UPH | = - W& Gap-Fill 20| Mold 322 ohw 015 TC-NCF

TC-NCF

7

WAMEEER B 10%

sicamer |

TH IR EH L FFRATRAE, SR S P R
Bk A KR €2 F U R - ERaBMIBE WWW.ipoipo.cn - 46 22 IE FHT R PT
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3.5 HBM# R TCB 4t &% & b & 3 K

> #AETrend ForceZkE M, 2024 FHBME K45 F ¥ Kk £ 47200%, 2025454 2 Fd1z, SKigEH L5 E LG N £ 5, WmE202445
“HBM e 24 #& | ##%£20255 ¢9HBM = 24 JL-F R IT— 5. MAHBMA3DH F 69 73 ik, TCaE M THIEAkikIgK, HBMJ™
BMEREYT ETHFRTEFRESRE) A ITTERRAFEE K., 5H LAEAHBMO O ERES —, TR L EZ 2B F £ F 1KY
PN K& 38 Ko

20234 KHBM| 20244 &HBM a N
e T

12 ZHBM3E(# &)/ $a 69 TChE AHL10812 3k 7T (5432

AR 2025.01
SEX Bk zil%g 375 ;f;ﬁwqo%é%faéﬂc%é\iﬁ%ﬁ/ﬁé\ﬂ, it 2024.06
St 450004, g 120000-125000%/ = LH L
= ’ A A % =ZARHBMILZ &4, &5 ADUALTC BONDER S
GRIFFIN214.834¢. 8 1., BH3T8 4 %148 1200012 & 7T, '
b AL M B AR, WSKi#& /) 4k 5 M & TChE &ML
ASMPT T30 % & TCHE 3% & 202410
B A# ) A5 (Shinkawa) « & W
. £k B4R MAE 22642 3 7, 69'TC Bonder 5K 1) 3T 2 2024.4
e 3,000 20,000 - -
/A /A ASMPT FAET A FThbm A & 69TC 42 4L, o5 B FF45 8 4T 2094.6
AT — R4 A, ’
ZE2WFHE T FAESEMES SEMESZAE— 1 9% 71004 TChE &% 4 2024
=2 45,000 % / A 130,000 % / A
B K# N 3] (Shinkawa) 3T 7164 2.5D4E 5% % 2023.12

TA KRR FFHRAT LRI, ASMPT. trendforce. & & AR, Se200E 558 50 B 32
BUE B0 R E 2 B R RGN - — .. - % 23T 5 o
BOE SRR & 7 A RFRBLA E?ﬁ%h’ﬂﬁ% WWW.ipoipo.cn il"ﬁ‘ﬁ#ﬁibﬁﬁ-
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HUAAN SECURITIES

3.6 HBM# K 5+ & K 5 it A4 A 12 )

> = XHBM) t# & ¥ £ HBM3e 12hi R HBM4 12hit4X, 3 45 4%
J Advanced MR-MUF 2 TC-NCF3% & £ #), fe s ¥kt
HBM5 20hi# A, ¥ 4% A Hybrid Bonding# K, %+ F 2 F F
HBM4 16hi £ AEEZ R F, 5+ &2 716 & HOAN IO e
HBM4/HBM4E ¥ F) % & J %4 i# MR-MUF #= 8 & 4% & .
(Hybrid Bonding) # # # K. =

120
> TS EXRHBM&BRESERS, STHEEMRARITR; 120 120 120
JOREHEK, FAEKX; RASERAFER, ROLL 100 ﬂ
# A (Hybrid Bonding) ##HA£F: 1) K% | R, 0 =
M 38 e A @ AR LT/ O% &, #tm KGR, 2)
REHNPEHZMGEE, REARXREZZHE; 3) THA 60
B g asse, BAKSHRREE, A ERAE RS
¥ Ao 7 5] AL 69 A E) AL =
20
> X JAHybrid Bonding'® @5 2 RAPeEK: 1) R HAHXEF
NFTOgHE B AR, FHEH 5 Micro Bump#y & K, LR/ F .
HIRARZBBARMLS . 2) Hybrid Bonding ) A it 4245 41 5
PR F A R, AR R K L H. 3) 2 Hybrid
Bonding% AWafer to WaferBt X &, & 7] 4E 7~ B R iK
HARE P R ERF TR AR A

FAF kB Trend Force. YOLE. 424 A8 % BT 238
SR AT KT E 2 F ALY _ . TR >
A RN ER Y RF ALY E?ﬁ.ﬁh’ﬂﬁ% WwW.ipoipo.cn #—E‘ﬁ#ﬁf}bﬁﬁ'

2023 2024E 2025E 2026E 20Z7E 20ZB8E 2029E
HBMZ2/2E HEM3/3E W HBM4&/S
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HUAAN SECURITIES

3.7 CoWoS# £ ¥ TCB4 4% &3 K

> /z;HBMl-ych/GPU:z#i sh 3R A, CoWoSR EZALE . i THBME 25 % B A5 38 5 54, AR KT RBL25DH
HEHAK, #ldwCoWoSk LI, m L FAEFTINPCBRIT FE AR EEZI. CoWoSAARXT S0 m A T RS 09 L& % B ik K
¥ R, BAET, KILH4HBM A Z#k £ A CoWoS3t £

> CoWoSE &MUt —F25DITEH AR, X SA4A ﬁﬁi AR BB TR A , RER T I EFoR RAERED 021/ 0H
o 893 F ;E‘wx,l: R4&F FPCBE, AR4EASMPT, A HEUEIK(CZS)L’LFJ%%%%EK-IE»F&OSATR#%Q T THETCB
TE, BAZEPREATERABRRGTCBLALE—HE R A 8202454738 ¥ R X LT 2 B 13 K36.7%, i29.361C % 7o

CoWoS#y =Fp A

CoWoS-S CoWoS-R CoWoS-1.

HBM HBM Top dies

pbump R paaics T

Chips of vario
"ﬂ-ﬂl’lsb::ld s:ﬂ;ss 1 m RDL Interposer . — SR A A A D & e o o ANANRARANE 1L EEEC T EE R LR T E R FLLELEL) W N
poser ——————————— IIDL<E| s =k fT . LLL _li'_ Molding
S ” lu; in gzzzzEz l zx! c4 # et | Substrate
erposer wa .[ PCB Substrate PCB Substrate
s45-die Interconnect o OO UOUOUU O o000 000C0000

FH kR GBS AT R P R
Bk A KR €2 F U R ERaBMIBE WWW.ipoipo.cn 46 22 IE FHT R PT
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HUAAN SECURITIES

3.8 SOICH k& RALEREHEK

> GARRE 3D AR RAEAGH SoIC) AMHEHRIRE P WHER. AMD . AWS FHiB%, SolCX (k) AFMF
$ oz R A, #l4e AMD # CPU 3DV £ 43 K, VAR Instnct MI300 £ 7] Al & &,

> SoICHAAT 6 ARG R4 &M S0 KN, RAS S ANHA ML NTHB4 IR RE A, K FILHNGHK L6
BEE (M) B4, LB HRENME.

> #bits-chips, 20234 & 42 % 55 Besi & - AVE AR B AT AT 53T T — K LR A4 62 F %37 %, #R4BBESI, 20234, 31 2]2.5D/3D
W 20245, NARGLEWRN. TERRKATEEF W, TEEWT AL, BHAT EARAANEREF

SolC~ & A
CoMos" e e e ool m el m e

InNFO_PoP

FA kR IR EFHAR. BESI HEEGE 55 50 7 2
B A0 R R E % 75 U R AR AL HERBTIHRES WWwWw.ipoipo.cn i?"f‘ﬁ#‘ﬂ 92);)1'
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3.9 AR 5 & IR 3 b9 42 &&= W F

> ALS)Heik & B % B HBMACoWoS )~ F 8 ik 4 7, Bl R0k E8 1 M2 . KA A KA S S 570 69 HBME £ 54 5 8
bondingi& & 7 3% & 18] 2023 6970.712 L K £ 2025F 69143.112 7T, 42 HCoWoSF K ZxF & #9bondingiX & 7 % = 18] 2023 497112
T¥E K F 20254 4912910 1o R E AR 4 8 3550 69 HBM E K % 38 5 #9bondingi% & % & 18] IR2023 4 #921.242 73§ % £ 20254 #932.412
7, &ECoWoSE £t #9bondingik & 7 3 % ] 2023 4 692112 7038 K £.2025 4 692.912 .o

> BRI T: 1) BAURSGSEREHRSBMGPU, b mHBME FR FRIRXLRACH; 2) HBME & E R FBXSE, 12+ & H %] dram
BEALBA 40 3) ARIE A7) e 69 B B4 M IFHBMZ fi /A 8 BITHSTIL L, 4) ARBF 7 CoWoSH H3OMGPU; 5) ARHE
B, EEGLIA BN ECoWoSH K 4 AL &350, 6) HRIEBESIEIE, WA23% 894 S &ML= N 4t 518 & = 18],

AFARGZERE (FE) 118 172.28 215.35 FEARSZ B E 35.4 421 48.8
ALJR %% % HGPUK & 8 8 8 AR %35 % ?kGPU *51 3 8 8 8
$FGPU m HBM#4 & 6 6 6 $#GPU 5 HBM# & 6 6 6
HBME K= (7 #) 5,664.0 8,269.4  10,336.8 HBME X% (7 3) 1,699.2 2,020.8 2,342.4
HBM3f & & 4% 8 8 8 HBM3 & & 4% 8 8 8
# 5 [ 37 2 DRAM# & 490 490 490 3 3 9 H DRAM# = 490 490 490
HBM % éﬁ}jﬁﬁ /A 7.7 12.5 15.6 HBM# =3t 7% K/ A 2.3 3.0 3.5
7 AHBM# £ %55 (L) 57 57 57 7 HBM3 £ 4% 540 (e n) 57 57 57
7 K HBM2f $ bondingi% & 3% 747 9.177 9.177 9.177 77 i HBM# 3 bondingi& &3 41 9.177 9.177 9.177
HBM#} Bibondingi% & % & 1§ (fzL) 70.7 114.5 143.1 HBMst B bondingi% & % = 14 (127T) 21.2 28.0 324
15 CoWoS#t £ GPU % = 39 39 39 1 )}I COWOS%T : GPU# & 39 39 39
CoWoS3 27 #i / A 2.0 2.9 3.7 CoWoS*f .77 K / A 0.6 0.7 0.8
% i CoWoSf B bonding ¥ &4 741 3.5 3.5 3.5 7 i CoWoSa} i bondingik &% 41 35 35 3.5
CoWoSsf B bonding T 3% % 17 ({Z7L) 7.1 10.3 12.9 CoWoSA} pbonding % £ 7] (f27T) 2.1 2.5 2.9

A KRR PR ZRARTKE. trendforce. EIREFHIFM. A& wF. BESI 54 e i i
A EERETIHRE #ﬂ@ﬁ WWW.ipoipo.cn 4B E AT T 2
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3.10 B N et st K~ L 2R R E 5 R &HE

> 20245128, £ARASF T LhFisk (BIS) 4477 «hEuodm@L&p» (EAR) , #Hdgdhombl aER4agrBE o b5 s
f£ % (HBM) o ARIE#H 69 3A090.c, IFRF¥FEH “Memory bandwidth density” K -F2GB/s/mm2#9HBM, % A7 4 = & pr A HBMARAZ L T
WBE. By T B ATJU-FATA IULAT A& 69HBM, ¥ RAkd v 3 E,

> BAJ AEMERHBM. 25D/3D3H XM RA L 2R, SRR EEEMA TSRO LEGTH. ZLdE TR, HE =4
ARET ARBETAANE, RAZERE L =R RE+ T LA ZTHNEMNIE,

20245 ZA0 T < FZ WA SHEARIT ERRM LA = KEE BFRA, FARAZLERS
RAFE RAREER, HEIZEET. LXFR. LD EFEZAESXE2NEZ 5% K54 ZHBM) &
vro MAFTIG X G166 &, MEIA F HAEAH>3000k (12321,

202456 B, HRBHXEVITHLARFER—RBABIET, T ZTHEA, ER
MHRE T 202 FFHRT IR FETEA AR EHRR, wAEFIL (TSV) ZREANFHEK,
#E g AAEANTER AD) ¥ HMEAMH R Z L] REIEZREIFT H/A

SN R RAFER R BRA100.91C 4, BB HEH mA 8% K £ /&Bump(&hk TE) > b &
LT R Zf SR ERITE T T LM, H5b, ARIFFRIK S TN EAITHEE]2C
I BR ARG, BHEEEERITFFTR, BARIIENANZHSER KR TS
FREBK=LE S NN ERITEFAR R

202541 A iz 8) BAp %, MEAT T R E e RT12L 0, AT % HFH eI EHAH
REYF  AESRARRE, AT G RN Fan-outA 7] 422.5D/3D & 54 % % FH) et 3t~ %9
D WE SN Y

FA AR FFARATLEA. B ST E HI. 2FE -SRI Se2E 50 50 P 238
B SRR & BRI BB - Eg%ﬁﬁwg WWwWw.ipoipo.cn - iﬁ'ﬁ“}i#ﬁfi’uﬁﬁ'

R
P
fatul
?aqg
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HUAAN SECURITIES

4182 R E W ST FHA

> BEfKLSREMBIEHEREXRE S, & QY Rescarch k3R LA R TSP, 2RLEAN LB SRELESH L 20K EV
Group~ SUSS MicroTec. Tokyo Electron. Applied Microengineerings Nidec Machine Tool, Ayumi Industry. Bond tech.. Aimechatecs
U-Precision Tech. TAZMO%, 20234, 23R A K] A & A KZ486.0%8 T Hha. L LAERBRRERK, £#HEEE

E A 244K, HBM* Ak 4k 7 X488 &5 B 40 £ R 85%

2023542 B X & 5 T KA

RAGEE. BHESRES AAABREIZRE B

"H,”;<“E"

S

N HEIDELBERG
- WL INSTRUMENTS
IC!

ASML

- eecp

Temporary bonding
& debonding

onto
= USHID
“'Il: SCREEN

= MEMS w/LiEEYE =i = Ll

FA kIR YOLE. #Z4F 5051 5 p7 52
EERETIHRE www.ipoipo.cn A B 37T BT

B A R R E & 5 BRI
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HUAAN SECURITIES

4.2 [ 2 &R0 TR BN A RE

> MAAIIRS) T o3t E 09 bhik il 3, WA £ F FHR AR K TC Bondingik &) &, WUBesi #/X & #9Hybrid Bondingik &)~ 7, #k# 4%
ThieERK, BRAESEEAE AT, A ALGFELELSRE, BRAERE LA SEENF L pE, B=HNK
BAofT LT R, A 2HFRLRGZFENEG,

#&w | &% [l  x&EFE

SRE IR LKA HZ—, WEFRA AR RIS, &Y B RBK G 8 K, RT 5 T s e o

KR&s RE L R, MRS S, FERA LSS —h kT HEME S,

Besi 2 AR A R AR E & /A ALK, RASEAMEB00 B A RS AR, HEETURIR02M AR L, K FEAISO0UPHA & .
ASMPT Ak A AN EIELITHOBOLTA 7, £2 F HD2WRA4EASIY,
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