IE IR () 5557

X35 EHRE RS

MHEFEHE T LALLR, FRAEREHFL

GRS SR B R
PO IEB %5 S0600515110002
zhouersh@dwzg.com.cn

AR EBNFE. HiF
FAIEB %5 S0600125080004
taoz@dwzq.com.cn

2026 %7 A 27 H


mailto:zhouersh@dwzq.com.cn
mailto:taoz@dwzq.com.cn

3

TR /) 5 R

SOOCHOW SECURITIES

ALEAERGHEZFRER, HBABAEFBARIRY “HHEF , FLERSSHHIRTELZS., BER
BHARGGS R B A 4%, b3t R R A RA R A AL XAEHE1R; ARIE YoleddE, 2024 F ALK T 446010 %
v BlH+19%, 20305FH £iL7941C % L. CAGR#9.5%. A H /176 h SHBM& ¥ B AR R T BiRg, 445
AAIF N B/ BIHAERRT . Aldzs. SPRHEF 77 @R AR BRI, BB EEVMMRTHE. CTETH. A LMK
. REFE. B @R A KRR T A LRI, RABE AT, AT E T IR E AT AR I 4 R T20265F 576/
ECTCE A HIEEAM T A HARHK, 4R EIEH @MRACOPOS, B T 4 Glass Bridge k FBHCPOF X, T AFALS5H20
oG5 ETe4E,. AR EBMRBE R CEBLTEEFIMNE, AR, BEHBEEFTEERE, HAIILKLLR
I E I IE HARY Ak )

BIHFIBFEI=KGE, EEHHRITFEEEMAZTNE. 1) BREIE (CoPoS) 7E: WBEAHAFTHIEHEL, K&K
CoWoS-LXRDLE A 4, FE3KIE ELITTGVKIEEIL., £ BMEHERDL, ATGVEALE; %5 ZAWE KR £ L2535
M. XHFOMRAKRT, CTETREAKREME, JT T AR, EAES55DHEE. 2) BBSHEBRFE: ARFE
AR G B AR AAZ S B AR M 5 AR ARFEDI T A MU, E4703% 2 590 Sk te4r. 3) CPORIBHFE (RT)
o EIIBAIEIERIE T, HIEEE PICE Y. RAKFAU, SEMBERABesaxEE, H T HRBARILALE LS, =
L ERNER ERAIMEZTEF FHOTGVITIL., 2B E4E. ROLAXF T EB ML AR T.

B E M TR EEMH: TGVATIL (Hk/zitk) . 2845 €48, RDLAZRMBEEMB = LI = X XL LR
Fo TGVARILAMALEIL CRIMBHRM AN TCO:) « MO FFEOR+HRRR 4R, BOLIRIE 2 h ALK, £ B
FhAE TRATAT T BB oA F 4 0 4E R ILA4RA AL, RDLE AAaAasik 5 X +%%, stAG5 k. A 0ES Bk
FHKREEFHER, SAMALEFPESZRTILAI. BWELTHIAALLEKBF L4, EREZXRES M LA
a9 m v .,

FRED B YRR BB ZL£TLEL, KERBAB TR FHE FEESHHENA, (1) #OREEILK
MiE & TGVARILZIEIBIR G XKLL, MXARN A KkEIz., & REE. BAEKE;, (2) A2/AFiEE: RDLF
BER KRG BAIIBRZ AT, AL AHSERE; (3) BERE5SEMLF R TGVAAALSRDLEEZNEE
MoSIRT, ARATG) A RBRAE. B9 RE . ZFHA

KR T FTirERIIEARFASERERALY,;, AT REREBEIATY, £#HERAILNERITATRL.

- E2 0 TIRE EadlAEE www.ipoipo.net - 2
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SOOCHOW SECURITIES

W — ATENBHFRHALR, HBEARFRHHES
W= BRAME: CoPoS EHBHELAIFLREKE

S EBYSEMR: RRANESE, BABRMAE

o W. CPOHUBH: MK FMMAL-PIC #BE3EM

A, TGVRIT¥: %iEEFERE&MHIES

LN XA FEFTER

k. REBERT




L1133 EAR > LA By Aok, BRI AREL L E KA [ KRk

SOOCHOW SECURITIES

& HHEFHBHEERSHRGHERA, HRBEHRRE. AN EEBHRABAER, TBIMHA 2
BRAF—RFTE. SIBEAMA L EZ AR REART G KBS (Glass Carrier). EIBITR AR (Glass
Core Substrate). =45 /7. €W, ET. %h5. A&bw. BEAEFYHFRIIBARMLIE . FEHF
K IAE,

& FE4FR: ECTC2026 X ABBEAMESLE, TASRF L. EHFREE LA HH S510mm x 515mm At
20 B RIS EMEmIR, BRERESAAALIKIEEIL (TGV) . BLAHRAKX EMIB L&, HAKIFEIL
Z |8 [5) 4 —ARALH B3EAN XK T

& S54d: CoPoSHBAMIEFTE. RAMBRXBEZT MM FTHREEAFANE, AL EESRDL, Lk
A CoWoS BL&-RI AR, 55 M4, FEH MARMAHAI R 5 S a9 B R Y. ALRI20264F 5T s & HAHRIE,
20274 DAALIK L 2028 FFFEXE . B 7526 TR ERAL30%, @A) A F3RA £90%04 L.

A: Organic Substrate VS Glass Core Substrate B: CoWoSH X 7% 5 CoPoSHiE @I E 7 £tk

Organic Substrate Glass Core Substrate e CoWoS CoPoS

SRRSO T s ee—— e | s | lYpmwwmwwmmwee— 0 | —ssmmmsssaaa
-2-2-2-2-K - - /a*ij
B
£ YA & #. % RDL
Organic substrates leverage traditional PCB-like cores Glass core substrate enables significant improvements
with woven glass laminates to both electrical and mechanical properties
> Provide a low cost, easily manufacturable material set with off » Tl.mable Modulus‘and CTE closer to silicon = Farge form factor enabling MK‘J—/@/E_]—— F& ~ ﬁ(\‘ TGVﬁ}L ;&$ Al ABFg %
the-shelf laminates available from leading suppliers > Dimensional stability - Improved feature scaling ‘; o . o 2 >
£ : HE | WEFHEAABEY. 47 | HE L. RDLERALKHK
. & =4 =1 b o
» Higher Temperature capability - Advanced Integrated Power Delivery -;J—#ﬁ k %’J *1l D

4R 3dincites, %ﬁ%ﬁﬁ- SRR EIRAEN) Wwwipoipo.net - 4
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SOOCHOW SECURITIES

& R T: JEdGlass Bridge X4 -PICE BB FE. EAHFEPICZ ¥ M—E BT I #FEF AT (10X) EHLE
B, B IIEM A AR R BPICZ A R R T R BL A, [EkABE- T O SHEmA, FlIAZE
RO BAB S IMAEE1.5dB, L HCPOF —RALF LM,

& ZBARMERES. —HILE R BB THEANL6/-Glass Bridgei£ 3£ 25, %/ Glass Bridgei% 4 25 7 ¥ 4& %24
I,

B: Glass Bridgei$#: 3 2 BE M B: GlassBridgei£# 3 % B M

Flexible PIC-level integration enables
GlassBridge” solutions to scale with evolving

i
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SOOCHOW SECURITIES

® FAFTERFRT, RSB IMREREL. 2026F5 7 57 TE5IT ZF KBS, FESICH A EEM
. T BIIE. BT IR A . REEA KA EE SR RO, 20245F 39,93 W IXAAR B IR IE A
FEMAKI LK, 2026F EFFMA T KAKMALK, AS#I1000k, SEIATGVEIL, 4. 5 ERDLRE LY
AAZ, TS BEIIE AN o b &I IR0 & P E AR,

& A& AAFTGVE AR, EFILIX 150:1. LA ALK NTGVIART ZILE IR T H150:1, TGViAILm 3L
B A 3pum, Fos &) @AAIE £ FIRSF 107 -F 7 RIIE A E BT K, FH2026 F FF LI~

& BEMB: BARIHMERFGHZLEIL. HH AL IR REE LB AR EAR KRR T 09 E R IB AR £ 52
T 3B FAMARBBILGAE I T, @IV E R AD100%, EAEZX—E3TG-FF7 KOG FFIRERN) GARE
=4, T TF20265F F K E XAX =, 28] A AR TGVILEE EAR T &) i A SM LR k308 B BAT R P A,

B: REFHBEMREY B #@AAMTGVAIFER
B e

=10)=

RBIBE AR B RIS R

Glass Core Substrate Panel High Density Glass Substrate

BB R IB . BNE AL, B2 RBTIIRE #m@ﬁ WWW.ipoipo.net
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1.2.1 B A R M AR B s BT R DY S

SOOCHOW SECURITIES

& SEBH (Glass Carrier ) RS EHE T HERE L LB, HRERE . THS K REARILIES
FRB A, FEE RGBSR, TELMM 34K, RICHHEAH T RT LA E 04
R,

& HIEBHRHAKRYG S HBREAGAAR, BERTAEAER SAMNER. AEAEA BN S
L A AHARAUN R, AR FiERTEE RS S, BN RS S A AEMA AR
%,ﬂ%éh,%%@ﬁ%g&mﬂ%%,ﬁmﬁﬁcmﬁwﬁiﬁ&k,mmmml¢m%;iﬁwxﬁo
IE BARE KA M E B AR O g4 o, BB sE M mmAE FAEX, KR THERTEATHIEAKEES,
AP A

B: ZRABIROBERLLS T LRE

~ - -

P 4 ot 4 i1 2

..............................................

HIEER: Yk E TR RS AR, & R IEEFR AT



1.2.2 3B A AT e A AR E B e M4 R DY IR

SOOCHOW SECURITIES

& BEBK. KBEBHYRAELORLIEL. 2o BRI YHR, ERRTHEGT T AEMAAR ZKEL
¥k T B A FR., AR$EYole#kdE, F£4565mm24 K R ~F3% % T, 300mm wafer/ ] HEA A, @ARF) A £58%; M
K310 x 310mm2 & A7 A F F T3 A £76%, 600 x 600mm?2=T HA 644, FIH FEKMW@R I £94%, Foi+ kD
F10%A220%49 s AT .

¢ FEAFiARubin Ultra/R 4 DieZH), RAERA2 DieF £. 4D & KemegdEEm, TREH LK
AMRAF, BWELBRELH ORI AR ELKLAA, FELIRT BA . MFF R K69 154, BA M
BHAINMBERE, 3SR XKAEHFELRRFLAAEBTY L, Fradh KPR

* i&ﬁﬂ%ﬁﬁﬁﬁ%’rﬁ&kﬁfﬁ-i] ShmIbummE, XERKERFTRES. FBMH T LT EFE
RPAE BB, RIERRTIEH MR T ah B An TRCE,; 45T VAR B AMSE R R FE AL S B oA
BN Ay & R ARBRIR,  IRACIAR R M3 4] R R A B, 3 e T T L m#JZ, Rubin Ultra
RERBKE N KRTERT EERKRA BAET LR EHA T ets

A: XA b EH R A@min2.5D3 F A b B: % ART 4K T Rubin UltraZRHA B4 T 8 8R4 2Die
>20% cost decrease Rubin U'tra
== =
JAEEER e
Coit Baseline >10% cost decrea se 'ﬂ F- v
|
5(?Omm‘\/\\/ afer EIO:SIOrnr? Panel 600 Goomm panel 4 Reticle-Sized GPUs
s 100PF FP4 | 1TB HBM4e

4K R: MEMS, zartbot, % SRR EIRAEN) Wwwipoipo.net 8
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1.2.3 A AR G fEE B s 3 /) 4 it

SOOCHOW SECURITIES

& FORABRE G ZIKEDK /DI, SR HRETHETEMER. LBATALE SR Fik SerDesth #rik F #5544 KA
K, MBARELMAZA, SerDesikt I ARRFFH = FEMZ09 LT . HIEOIF CEIZKIE, SerDesik FAM20125F
4928Gbps, %|20174F49 112Gbps, B 2|20215F49224Gbps, Fi+20274F4 5 H448Gbps = A F My,

& ZIM 53k SerDes F A% K HENMRREFHBIAR, HIBEAEHHFME, SerDesit FHIAFEA X, 448Gbpstt
;112 GHz, HEZREBAMOGIEIRFE, KA Bk, THILA B R A ENT, 3384 B se %R
B, BYNEIBATREH R, SIERBAIINEZ 0K, ABF/BTH VAN £ 550 X B R L E 5 1L,
Bl @6 SAEmatnt . MR RRFAM, HIKETEASA T RHE R, ST/~ TR 33 23K
35 Dk#94.5-5.5. 10GHz FDf#0.002-0.003, /£ MK Tz TR I FRTFHALEAIEM; EREZEHEX
WRGRERLANGCHER., ZRA SHEEEZIIE, DITIKE0.0005%. DKIKE3S5A AL, BTGV LAEE
5 RATRA], B RFEINAAIT FZ A .

B EAAH R A I B: FREHAZE: B B AREAE 0.1-
PrTETTee | 1 00GHz 3EAARALR] 1L
0

( ABF/BT) (R 3 ) ——
~10
Dk (1-10GHz) ~11.9 ~3.5-4.7 ~4.5-5.5 @ 20 |
03? -30 | '
®eg, HRM § 40 | . X
o o - Gl . N
Df (#1#) |%/BAT#E| ~0.005-0.015 | ~0.002-0.003 | ass Interposer %,
peYid § Rl P Siliconinterposer \'\
£ 60 } o . e
—————— rganic interposer R
> o o~ > = pos ~70 " N
1545612 2 -4 S T & 0.1 1 10 100
Frequency (GHz)

¥k F: JLPCB. OIF. GitHub. Micromachines(Basel), % ZiE#AHF % FF 9
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SOOCHOW SECURITIES

& BORLERBTHRBEAZARAIGCH R RERGE A M. EEBRLEMTRANEIBAZCE, TAEMED

T NI XA R, RAKABEAREM B E SR LGS, T K@RA AR M, WEALE AR K
SNEIFANATE T, EHRERESH RS, RBERGRERRET 8 G A SR CTESSA
TEE &, ST, HEAEE (Young’s Modulus) £.5, E&RFEMAE, S, mEHBEHIESH
T B A,

A: AN RELTERK B: AR E R AR
o )
e GLASS CORE Flip Chip
PACKAGING -

Redistribution Layer
(RDL) Through-Glass Via

(TGV)

—

Glass Interposer ———

Redistribution Layer
(RDL)

SV

3 \\ *ﬁ?’& SESE |
(HoP) FF & SV e Epipa g

(HoP) (NWO)

| p—
S e——— Printed
\ f / Circuit Board
\ g

F AR B . TR E MK - BZRBTIRE #m@ﬁ WWW.ipoipo.net - 10
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1.2.5 3B A bt fEE B s 3 /) 4 it

SOOCHOW SECURITIES

¢ Fan-indf R ¥ VOBUAERA TH, RBRTFEARTHVO B E. Fan-outst E 4]/ RDLAEMCAH#, EMC
SRR, ESRBERIMIT RESE-TFENRT XK, REFIA KD, Fan-Outdf £ £ £ Mold First (
Die First) 5RDL First ( Die Last) ##f TZ %%, Mold First A £ E S ., 583, RE4HERDLY LA
#2, L L SHEARS A, SEALBEANAT BRI EISE . BB AR . % EMA CTE LB . Isat
IRA R AL S S TR En, S, B RFARDLFist, &A%, MR, B8, #SERAERIA
78 AR OB TR S L ) B VAR RALFS B AL

& HUOE IR GREAEM G T EREMCE AR Z RS KR BERBHIBAED . HEEEMRIMER S, SMF8eik
LA, B S EERDLA KRR, T8 2R AR L MALIRIR, BeSEMCH AL I
oA LB E, BTERMold First T Z 69 K@ A4 &% K, 47T LERDL First 34 & A & 442, 365 Fan-
outFH F 49 L E L IIEAZ,

A: Fan-in5Fan-outit ¥ L ¥ 2}k A: Fan-out3t3 ¥ Mold First5 RDL First T ¥ %} bk
Fan-in Wafer Level Package Fan-out Wafer Level Package Mold first RDL first
face-down face-up
Apply thermal release tape on carrier Apply temporary bond layer on carrier Apply release layer on carrier

. | 1 E e —;

Face-down die assembly on carrier Face-up die assembly on carrier ROL (e.g. thin film, PCB based, ...)

e = Bl —— ==
[ |

Wafer/panel overmolding Wafer/panel overmolding

Wafer/panel overmolding
Carrier release Mold back grinding and RDL

Carrier release, balling, singulation

o RDL (e.g. thin film, PCB based, ...),
Package size Rl balling, singulation

HERR: SRFFR, RXIERFILHT 11



1.2.6 HB A LR M AR B L BT R DY S

SOOCHOW SECURITIES

® FAUFZ £#50H# 5. TEYPHREEREEHYFEEMIA. FAUSZ £ R+ KB h, PICEAIK T8 @A A nm
5 oumATof A KA S G S 2 R R e, A% FAUSE 3% @480 dR46-Eim 4445 /£ 1.5-3dB, FAU —#Hk

HELEMA L IFREE IR T Y s, LSRR TR RN R ; HFAUMEE ) FE127um, LHER T
— ARG B EAREE . 64BE L LGB E AT ERE K.

€ AR TGlass Bridge Y ARATIERARALEF S, TRICH B A S T4k (10X) T AFIE A5 L RIE
AR KT, fEGlass Bridge M 3F L mum B A 4% 2) 308 nmBPICH ARSI R T 454, = e R A 47/ TMTHES
MRt HmE, A EER IF24 3B, EsKGEE, AR 30um BB HA, KFAUR FERTEREET
RALAE, BT 5% @48 034245 5] £1.5dB.

& E T Glass Worksds | ACPORE L L EREMEHBEE AT %, Glass Worksdr #) Al 3845 P A4 345 K 7 1%
FRIIE, BRI NBAIOXKE FATGVATILAFA T L F K, %803 5402, Ry % ERama ke m
mAFFRE KRR E, ERT—RKEZSHE. KR+, FEFEIAINEE K,

B: Glass Bridge X4 - PICAEpE4E 40 R 32 A: FAW I M Fa R0 3B AR
TR Jots B A 10X Optical

P | HEEFERSTER BATHBAR (a) .. W Rouered
BiFEZ 9um . | | Optical

/,\ e AsIC

Q) ::’..I-—— g =y g -y

- IIIHH 11

BRRTESES  (ERESRTE TR RS

E2aBTIRE BdAE@ www.ipoipo.net

¥ERR: AEE, REIEHR 12
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SOOCHOW SECURITIES

1.3.1 B A sh k-8R b s ol B ARARRA By L ) 5=t

k. B AP RIS 38 BARARIRA By 1 AL

e AR BE [/ RR B3 AARARBAT By 1 O

PyTn £m + A B A AEAMATL, fE A IR T AT E AL RIS AR K, £ B 75um TGV
‘ IIEA L, BILMAELL20:1, EAAZSEE Imm, X20305F FINIEIEEBITE S R T4 7~

e CoPoSK R THIBImMITE F E, A TRKHAHChipleti i, BRELBF N A, TAAHHK
& A, FESE | BRI LR, 4TI RRubin Ultra% 42350 5004, IUNEE AR S AR SLI0E, HL%12027
RGBT K, ERT —REHAIGPUHEE K.

474 GlassWorks— & ft.ah [f| ACPOME A7 %%, [l A 510X dh B & F M AKF 5 St A TGV IR E
BT * FLFKAZS T2 4T GlassBridge st Z £ 404 & E XA A, 2026FECTCERIRAAE S TRALT 6
SRR EARIE; B AT EP ABMENR, TR S RN ZHER A ERE N ERELA.

20204 & 2 338 AR A, 20225 F N3 MU 5L B RA)F £-F 4, 2024436 hm9.93/2 03
. 8 K RE N H FARAEIR A RBHRIE L, 2025F TRARA & &4 (9-2-9, 20%) 38 A BAAF BT
A K FEAE, 20265F EFFRIE K FIA A iR &E L, KA FEE1000R, A EATHETGVH L.
RIVHAR . B ERERAEARAZLL.

A S, bm ok | 2022568 AL BB E A HTGVAL S, 20245 KR — I 107 P AP KA 5HHA AR
e AN FIRAK, B EAATGVH AT £ Z A ILZ3um. KT H150:1,

20235F R ZRNFT ARG, A AT (@R IBAR ) MEA 2L T ;5 20265FCESE G KT &
T wmxps | PEARFFATCVER AL, 202646 HASI0mmAR A RAAMMIA L LL, $RMT R
S Hr TAE3007G Mok Bad 3L, BB EiX100%; B ATERRAILE. ShE KA P IIE22 B 335 S HAM,
N5 B H 3T P RTGVHGE AR G, TiT20265F K42~

HABRR: ANFER, EDN, K ZiEAALH
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SOOCHOW SECURITIES

U= ALENBHERFE, ABABRTFEHAES
B =. @HAHE: CoPoS HMH L AFLMXL

W E. EBBEM: BRAMMSE, B

o W. CPOHUBH: MK FMMAL-PIC #BE3EM

A, TGVRIT¥: %iEEFERE&MHIES

LN XA FEFTER

k. REBERT

B RHTWIRE B2dPE@ www.ipoipo.net
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SOOCHOW SECURITIES

211 RRERBHHELZHAR ) RIS

0 HEIZHERANAR, RAFATCH EHBMINITREZ TR HE “HE” . L H 54080384858
GRHA, B FHERBETH T LEFTR, RS TE “FEKIE mAE; RIEYoleddE, 2024F 43K %
VAR T G A 4601 E T, FlHE+19%, FRIT20305F4 2 RALTIOMLET, HESFCAGRL9.5%, RILALIITHR
kA 5 B R ARARIT £ Sutd AE 6 R L3612,

& RAFRIZAMMIOEELRBE R THAMEBERAFARRE, 1) G| RSB AETHA%A &, L&A
BIFIF T EMES Lik; 2) HREAKAUEKRCHIE 54 MMAL. I EELHL “fRIK. G&RIE7
FBARIEB: 5] RAES-(1975) B R IF(1995) - #E4E4-2012)— A 1 (2015)—RA4EAE(2018).

o MIZKH, LEFE. MIKALRKKREF KB, VOFEHS5-10//mm*H £1%-1007% /~/mm?, Az LA
JE #120-10pmA 8% £.0.5-0. 1um, 4 b 4F A48 10pJ/bitfs £<0.05pJ/bit, #2.5D/3D4&#t 3% 5 Chipletd A& 7
W, S shE EmR S H R EF R EAT.

A: HELEBRREHR

HE-%- 25 Ry 2 REHEA
(Wire Bonding, 1975) (Fllp Chip, 1995) (TCB Bondmo 2012)

BEHE RAREA
(HD Fan Out, 2015) (Hybrid Bonding, 2018)
. D ~

uﬁi

HES A 3R /4R #a&ik 4RAE L RDL/4R A% ¢h 3=
R I 33
Ses s e i3
HEEE cssses $38382ss
(A KN NN ) 299000009 HH
5-10 I/O4% @ /mm? 25-400 /04 2 /mm? 156-625 /04 @ /mm? 500+ 1/04& @ /mm? 1%-100% 1/0 % =] /mm2
M A5 EAELR A5 EAELR A
R 20-10um 10-5um 5-1pum 5-1pum 0.5-0.1pm
XA 10pJ/bit 0.5pJ/bit 0.1pJ/bit 0.5pJ/bit <0.05pJ/bit

FAE KR LB ENIXZ K. Yole. JEDEC'E M. Semi Analysis, # & iE &4 5 FF 15



2.1.22.5D#%: EFFAEHKHBME GPU KA E ) Gzt

o Mt EAEMAN M, ZERHBMAR I Z%42GPUF. £FF —ERDLFAE. HBML GPUVASL L3 5

HEMER FRDLF /A& L (Rubind)CoWoS-LERA) ) , FMERKTHERMAA X LEATERFVO, LiEHKZ
R E R WMALKTPCB, £IARME. KL, KA. KL 48R0 E, £ 5H%GPU. ALL A 5 Chiplet

A0 KA AR R,

® HBMZEH “WAH” , RE “BEB+REE” HAGLE. 209 E01024/2048/5 48530 (8/16:818 ) #
ARGDDR#3ULFE 1, AR EVA3DEE+TSVLSE4E H N ¥442; YAHBM2E# 4], 3.2Gbps x 10244+
+ 8~409.6GB/s, FHARGLAL L BF BATIRA 5L .

® VNVIDIA Rubin#], £FFNEXBRBEBAFTE. $3rEEHR288GB HBMY (8FUEE) , ZEF I
22TB/s, h FINVLink 67 523.6TB/s (4 LR 508012 ) ; BT, CPUFTAIDRAMAIRE W& A%, 415
H 3R

B: NVIDIA Rubin GPU%#] (HBM4/288GB/22TB/s ) B: Rubiniti& 44, HBME Logic: FRDLFA~E

NVIDIA Rubin GPU Architecture

SMs per GPU: 896 Tensor Cores* x16 PCle
Sparse N CPU Host Interface

HBM CTRL

HBM N6
s GRAPHICS.
NVLink-C2C PROCESSOﬁ CAl c E | PROCESSOR
c CLUSTER CLUSTER s —
CPU-GPU Interface C GPC {GPC) (GPC) TIM2: Liquid Metal TIM
VA E pr. T3 slz z Sy gy s
unk | Z T e ot 2|3 Z
z H
APHI
APHIC - < H
y GPC) GPC

$ W S e —————
| NVLINK6 IMY: Graphene Thin Film
9 T Gymnhaie Thie 4 HBM Logic Die Logic Die HBM

\ NVLink 6 Stiffener

Rubin Package Structure

‘— ABF Substrate -

= [—] . .
Bom kR it SR, S E2aBTIRE BdAE@ www.ipoipo.net 16
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2136 3D HE RS RAOBOK—FABEIEES ) Gzt

® 25DR “EEFNE HFHER. CAARAFREANS, MAFHEREFTSVHAETNEL —FNEE
KEPFERERGBERK. AEAFTORTSVESI AL, B5ELESH. 2PN EHOAKBIEAN
—%h, REHEZHCGPUSALS A 9 XL RF A

® 3DZ “EHBE” WEERER, RBELHE, FTRLGH. STHETSVEAE. ALATALE, HEXTNEHG
A& Ba a4 a-(Cu-Cu)vh4R- éﬂﬁ#%@i/\ﬂxm’:ﬂbik 1% B ik A JE ANAMZHAK, B ATHBM 53D NAND
AIDHEMRERY, £H4. SKigEAHE. = Z Pk E 75 X HEHBM.

® HBMAKFHELK B PiE L& FE M eG4, BHBMI1(4-Hi,2015)% ¥ £ HBM4(16-Hi,2026). HBMS5(20-Hi,2028),
DRAM#-die/fFE &90pmfM& Z36pm, 4248 TC-NCF/MR-MUFi2 % 2|Cu-Cu, TSV/Bumpid] ¥E 81 35pumik 4% £ 10-
15um, ¥ Z<IJEDEC LI&Z K.

B: 2.5D IC53D IC4#attb A: HBMA[FRZHE

O Micro-bump

vems g Memory ﬂ TSV 3
4 5 1
/#C‘/Cﬁ‘UCi . (SiviViviviVivivivivIViv) “’/’ () Bump [ 4-H | 8-H Ll 12-Hi J I E 20-Hi

?valjjﬁj
Interposer

\,’l‘ A
& Py CISICSIS S VISISICISIS)
11 Yy 4
» © O @

Package Substrate or PCB Package Substrate or PCB

HBM1 (2015) HBM2 (2018) HBM3 (2022) HBM4 (2026) HBMS (2028)
v DRAM Die
Thickness  TTPTPPEIRIL NS 1 ‘EJ' === @
v Die-to-Die - TC-NCF
Bonding D= (Microbump)

2.5DIC 3DIC v TSV/Bump
pitch

B R B LB EMKRZ K. JEDEC. SKiEAHEER, % ZiLEHF A 17



2.2.1 A Bt 9 KA A ) Gzt

o VTNENE—KMEM: ﬁ‘&fﬂ*]’fzéﬁ;f’*@ Sh. ZBHEXN K RAL#EAE (3nm77 £2nm) . HBM R A 14nm%F
RAH AL, BIEPNEIERTHS, BMRAREERE, XREEKALRAN. %427 0L B, 2AMD
MI300 8 vANS it H die & AnN6 49 10/42 4 die 52 T34 4E A%, éﬂ«—éf W AL S R

o FTHNENF-_RMA: TARAKRIBALKGRELE, VOA A, HEABRAMALE, —HHTEE
EFTik &, BEPNEA0A42um TR A KR RS 4—«%9&” TSV#.% /%4 Si02 FRA4R, FIAE

5Pl iEd

® 2 5DXIHMNRET FENHETITAR. PALERKEARH2500mm? (L AEL R ERH) . /ZE100-800um;
TSV ¥E50-200um. & 5 bb5:1-10:1; RDLEAKR ., @ F2-85; #kdbh3k ¥ PE9140/55umiZ %25 m, BAAIEHRT

3£0.8-1.0mm, &RALER AE B EEE ST HEM LR,

B. 2.5D3E 2 H A: AMD MI300#mig £ 4 & %

The AMD Instinct™ Accelerator Journey

TSV(Power,

o TR Powal) HBM4/5
HBV DRAM Die HBM2/3 Advanced MR-MUF
LK AR-MUF(SK hynix)/ Sk i Z 5 s
T g NCF(Samsung) e i MI100 MI200 MI300
[FEMDRAM D TR T 11T ] AMD CDNA™ AMD CONA™ 2 AMD CONA™ 3

HBM v Drawbe YTV TT 1T —_——— ——

[Hevoravoe 1T TTT 1T
CT T — LA A
P T A KA

uBump (Signal)
ECOSYSTEM DRIVING HPC AND Al DATA CENTER APU &
GROWTH TOA NEW FRONTIER DISCRETE GPU

C4 Bump

)
]
> 0 O AckageBa“s

Circuit Board |

HAR R R B ﬁk‘(}i‘ SRR EIRAEN) Wwwipoipo.net -
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SOOCHOW SECURITIES

222 AR ERBAKL: €82 CoWoSh #45 REMIB ) it

® 25DAXKERFENAR, HAESHAEERAGINALFNE., ELZFETFINELL: 6 ECoWoSH &
R A IS ERAEA, FEA4F REMIBA SN BARG) B3, BAKEA. #E M. ir“—iﬂ#i%@%{mﬂd}’ S
CoWoSH4 25 1B AE,

® LAMUCOWOSZEREEAME. HL&FAE. CoWoS-SaF /- BERAE. ARG XIHSHHBM, @
493342 £ E(~2700mm?); CoWoS-RA ALRDL, AR Kﬂﬁ e‘am, CoWoS-L. (RDL+A&3fA L ELSI) M
BERAIT . IS A 12HBM, /A FBlackwell GB200% .

® 4 REMIBLA B3R N EEHARRE R R AE, ASHERA. AFFR2-8mm?. F<75um, JF&PIESSum. Z ik %
JE256-625/mm?, 5i&1E 5 AN, R 5KERIOAR AR, RCoWoS M AE1K2930%-40%; EMIB-TF| A\
TSV £ #FHBM4/UCle, #X%|20264F1A20+ EMIB S 120 * 120mm/125 HBM.

B: CoWoS=#FFEA stk A: Z4 REMIB — %N H HLE

CoWoS =M EIffiR B LbE

CoWoS: A Brief Introduction and l_—u:_l = ) e ] e
Comparison of Three Types BpTYTTTR TS Toe S T e = ;
M """""" = ':m_ """" J‘“'I:’EE'L“'L EMIB® (Embedded Multi-die Interconnect Bridge)
Reference: tsr_nc v A A 4 4 A 4 4 Silicon bridges embedded directly in the organic substrate (no separate interposer)
Integrator: Chilly
Feature (151%) CoWoS-S CoWoS-R CoWoS-L e
ogic
RDL + Local Silicon k p -
Interposer (71 /) smc:;;‘:,t\";’“ % R‘:::;‘Eb;‘g;;:)y" Interconnect 8 (Compute Die / Chiplet)
il (LS, 53 6/ + BEBBHER)
Cost (RLZ) Highest (&%) Lowest (& (g) Medium (%) —_CO OO0 0000 0000 0000
Performance (1£4£) Best (&%) Lower (¥{E) Between S and R S?. ;2::': __; : i
(Package) [0 1o P! —p O I : : : E
Size Flexibility (R 13 1%) Lower (B{E) Higher (§:5) Higher (£25) T . i e i B Organic
= S e ayers
HBM Stacking (HBM 1 S H) 8 chips (8 1) Up to 12 chips (&% 12 1) Solder Balls ﬂ O @ O O Q 6 D Q C O O O O O
(BGA)

Network communication, Edge Al

Application () Al, HPC (Al - HPC) (4938 - 1218 A

Al, HPC (Al * HPC)

HERF: GRBEM. (S, EFREN. Type CunEI®E . 405 H, AR ZIEAF LA 19



2.2.3 CoWoS-S & P A~ B4k 1% ) Gzt

® CoWoS-STAEZ—¥: A LHERFTHTSVARIL, vAEEZ 4R (DRIE) Stk T ETRF 69450
(DRIETT#X #.4a73E ) , JUBERARSIOAN % B . B VA w4E4R3A A R F il ik, /5 2CMPFiEk, TSV
#PNELETAREZHBMAER ¢h& A Bk, 25D FEEER A,

® TSVHIER—E2412F KR EMmAE. A2 1R>TSVE A ->TSVAICMP— /5 5% 4 B — E & b & Bk —
oh B =] AME e BT 3R R 4R — B @ AL R TS VAR R L —46/LCMP— &) &b 5T R — an B 2k, | BLE A G AR 2K —
BEGR B ZRRB TR R, R EMEmE L. ERES.

® TSVH (4 ERARTIWERAARE. LARRTILAES:1-10:1, MZH N & A @R (2wEH S =4 =R
(void) ; #H&FAArE&E (24, B, 4. CMP) , EAHEEFHAHLAM (24 ) . AMAT (A
) o TEL (AwaT) AEAEE LG, ZA#RMNFREGHRSEERT, BSHRENE X,

B: CoWoS-SE T NETSVH|&124 sz B: TSVLIZ AL DRIERAR 1k
© R © Tsv i l5) TSV ;r;mmmm%&* Ommeml ﬁ e — o

|HUHU||I|IIII||IIII|I[ BRI

© EEOERA 0 REERS © hEtmERS O Tsv K RFEL
. Backgrinding Si Etching, i
“ I I I T Pass., and C

E -H_HE_B_ -O_O.o_o— n l l l R E_W ;r:pdlrs;y a!::v:a'l\lng ¢ CAVistw Duroioy Tampo ary
I ' 0 00w _ 9 B9 &
IR I ue [ames | [ ]

© SHLCMPRTSVEBIN O WEOSHA © EEHBIS @ #BTH Hilld
iy ek L R TZ#ITHRAR

Assemble the TSV module on package
Not-to-sca le substrate, then test. Underfill

Ezasmlirs B=dNE@ www.ipoipo.net

HAER B FEAFERF TR MLE R, & EIEFFRH 0
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2.2.3 CoWoS-SEE ¥ A~ B4 T 7, ) Gzt

® AETSVX 4| &ERDLEALK, REFNENHAXREELSMEE. RDLAEEE () 5AREIERERR, £
SRUVOEH A FFIRAREAT TR B I R BRBM, &AL/ ARIEL/S)RR, susiikbs KL EFEAF
LR, —HEEEHRAE R4S, RDLESGE 72-84&,

o w4k (Fimk) RAMK, EAPIKEE(L/S>2pum). VAPIDRABFEFREAMANR . R TR, Z2BHTI/Cu
T F B2 B H AR 2] R T ERE; TR ME LR Z4&. ’RATIE, ZCoWoS-RE5H
AN L AME, LML, REKE,

® XEBLIEXRAERE, LCoWoSHEE L& 3(L/S<2pm). WPECVDIRASIOANR, HKal+zlikd Ak, &
PR A TaN/TalL4% B 54047 T &, w44 A, CMPER Z /4R ( “ARz2MEEEE2E ) ; RNKEEFET—RMK
RBILHAAE, SAE L 64nmA T ZFHFCoWoS T K FEALF] 0.4pm.

B: TSVERDL— w4k 5 XK ¥ kst1k

Spin
=
W
2 —
Silicon Via) can _’ G
be Fabricated by -
either Laser or il
DRIE (for finer a B
pitch) > 8iO;as dielectric layer (~1jm)
» LIS (<2pm)
# PID or ABF as disloctric layer (= Spm) » PECVD
> US(z2pm) » Stepper
» LDl or Stepper » PVD
» PVD » Dual Cu-damascene
» ECDCu > cmP




2.2.4 CoWoS-LELSI## 7 %: AL XRTH & D) Azt

A

Dual Damascene RDLs (Metal line width
and spacing can go down to submicron)

¥IE SRR CAEBLAZMER. T

CoWoS-LUALSLE) SREEHBRRER PN E, CRER. tbEFTANEZ KL T T @A RTHEAKK;
LSIEMFR £ X SR L5 R E. EARBARDL/EMR, BREALIEREE KRR T, #HEEFRBORTE
3000mm?. X #F12FHBM (1#:83.5D XDSiPi£ £95.51 % ) .

EH &R “RDLALL” 69 E BR TY., o) a8k E 7 mBOELK a4 & 5| SR LSIEEH: . YAEMCHH 7R H#
#.3F, BB EBRDL; LSI-1AUSGAS R+ K B+ (K55 /4 3E0.8um. F2um), LSI-2/8 JEBL I fae+ - ik,
Qum/2um. F2.3um), KZLEFFEIBBAMAL LK, VAT EReDTCEHTSV.

T EERBEH6Y, REGERESKARR. FiESH MR B E@HRDLERM F kB3t Irbt o/ 5
— E R B, Fak “FEA+HE BRDL” BATAE; FEMI UltraBP vALSIEZIL2.5TB/s. 4R £ 5
R ME.

LSIA#BOEL#| & B: CoWoS-L¥/NE6F 4| & At
> <+— M1 by single damascene Cu
2 eDTC -
(a) LSI-1 (b) LSI-2 p= ﬁ
Dielectric: / \ IS
Undoped silicate glass——p = RDLs Q—LDIeIectnc
2 eDTC g eDTC Polyimide

= b I ll'_"ll"ll R ll"?"lﬂl * F"."H.

(Metal line width and spacing 2 2um)

) BRESRW R, W (2) FERDLAI% (3) BIREms e, o

a = l"""""“'"" m w
eDTC TSV RDL (4) Hreer. MK (5) k¥ (6) f‘ I)u it
(embedded deep trench capacitor) (through-silicon via) (redistribution-layer)

E2 0 TIRE EadlAEE www.ipoipo.net

K5 B 22
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2.3.1 KR+ B5A&AE4R: 338 EARAEAL S 4h 3 DY

® WHABUBMEARR T LEMHELZFME, £CoPoS (AREALH IHE) W SHRER, 33 RHAA
& F A, TEMBEMI (510 x 515mm75 £750 x 620mm ) ; ¥A310 x 310mmE A&, @a@a’r & H45%R I 2
81%, ¥R = HLE12% T dh B 694842, HEMHFRES TELRA. EMFECoWoS /& b

® CTETALSKA LRI, FMTHRMES FIMAA. 335 Td 3405 FCTEM |3 —9ppm/°C %ﬁiu%mf u
B, Bea<lopmégAB5-F2E, LEH KRR THEMY; RA4L%. DI/DFIK T LA A, &
112G/224G/448G 5 & AE 4, #F F Rk (~1W/mK) ﬁi—ﬁ-ﬁ’l#ﬁ\, & WA BRI

® CoPoS#H RN LERZEAICOWSHER R, TGVEREMAZMH Y. HHBEAME “mRil—42BL—-RDL” i,
HEATSVIE ——xt . TEARMEEIRE; P TGV 47305 H4R w43 2 B =X &M AN A S TR T

B: CoPoSHAKCoWoS-L3# & HiAs % B : AR/ A3 RS R
Chip-on-Wafer-on-Substrate Chip-on-Panel-on-Substrate
#CoWoS #CoPoS FAF
> @“ 1 T — — ' —— T —— CTE(ppm/°C) 15-17 3-9= —T‘lﬂ
The dies are positioned on The dies are positioned on the panel form Redistribution-Layer 4]\ ‘g;}ﬁ%])f !Fi %- E‘F 4&
the silicon wafer interposer
, ERSEEEEEEEE. #.5 & (W/mK) ~150 14 ~1
- Eirssss | T
FEEEE ERERREEREE |
e T le=. A TH 2 I o [ i 5. K E
sERERERY T
A . . \
RaEmEnEEs T LA BRI =) & ¥ (B X)
EREERERES

HFERR: ITZR. ManzBHE A, LBHFHEMNXZ L. FFRZLHAR. RERFFIR. K548, ARIELAFRI 23

LE\\



232 3% 3% A (GPE) 55 % &% (B AXFOPLP) D) Azt

® WIHEEXNME, ETHAABHEYMELAZ TR, EMCREF L FRDLATFHHEEHAL, 2KR T TFEMC
Bl fel s 5208 R R (die shift) , A ZRIE@MR T S XM LA, KRSTERTE EFHK, LHHA
£y KAL) £ B SFF,
® U BABRABEANGPES £THRANG R IBAB 64K, GPE (KIBEmARHN) 463 BEH &S h R
—ABF & &— Via4b 3L— Metal#1 9,45 — Metal#2 W.4%; HIBTHE A% S M. ATGVE A LiE, RHAMKL
B HCE die shift , EAAESADIE (HAKG R + TRAMEI 69 3D &
® L AR EPIEHIES.SDH AL BILHB . Georgia Techvd 7 A RISC-V 33E, A8HA2.5D, MAAVE 415% F @R
RAF2.645. ALKERE2E. AGH HHEL18% . 125 T EMRA64.7% « hEZEMRIL104E.
> Flgl: B AR “sk3EHAR + Chip-Last (RDL-First) ” BZEZE#A@REFH B (FOPLP) #HEH L
. AES515x510mmlE i 3 3H B L HIRDL (R B A &S B ANR—>PVD Ti/ICu #t T B A AT —
WAEAR ) , BBEIRNE R . EMC # 3. f#sEs; VAR B E MK EIROEMC. 8338 5 4 K
A 5% R A —— IR IBAE A T ARAEE 09 16 B AR, RN R L3RR,

B: GPEXZBMRHNCT FAAZ B: #2.5D ICE 3#355.5D ICx b ( 1 #& chiplet+TGV )
D1
lass Ch Logic 1/ Mem 1 Logic 2/ Mem 2
T i
Carrier Carrier
1. Cavity preparation 4. Via#1 drilling
M1
fm) D1
Shne T o N | 9 | (a) Silicon 2.5D IC
Carrier Carrier "
2. Die pl t 3 Logic 1 Logic 2
ie placemen 5. Metal#1 plating - Vdd ! ii ‘
D2 Gnd
D1 T M1 Memory 1 Memory 2
Chip glass Chip glass | D1 §
Tape Tape embedded chiplets

Carrier

Carrier e © 0 © © © ¢ ¢
3. ABF#1 laminati

B RIR: BALT . ACN Tnc. - E2aBTIRE BdAE@ www.ipoipo.net - i
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a2 ) 5%

SOOCHOW SECURITIES

L VAL B BB RALR, RBEARTFEAMHES
W= BRAME: CoPoS EHBHELAIFLREKE

W=, #ZBEEMR: BRAVESE, BALBRMEARE

o W. CPOHUBH: MK FMMAL-PIC #BE3EM

A, TGVRIT¥: %iEEFERE&MHIES

LN XA FEFTER

k. REBERT




3.1.1 i 43 64 35 R o AR A R, D) Azt

o iLfE I E IR T B A A VAR, S EAHBAKCCL, ¥ ERABFE-HAN T &:

> (1) Bk (BFKCCL ) @ SEHF BB T RA RV A &, Jw U A B4R CCL ,
o 3B A G A IR TR AT RS S A B A AR B AR R AR, A AR RA R AR G AR L AE

> (2) BEMNRE (ABFREL) : EHSEZ b, 326 X% %A ZABF (Ajinomoto Build-up Film) A%,
— ANy B RRZ F G BB H) % B SRR A AR, MR TR 0 B AR . USRS e
HAGEM, XA EMAKAL G Mitd, BASZEELEL SREFTHEME R,

> (3) LBk (AR TE): ASAPLZ ¥, HAAEABFREABMT R —EMGQMEAFTTE, Bl
iR A R SR AR s, AT RIS B B R A,

| Underfill | C4 solder

bump

Solder resist

]’— Dielectric
Material

Core material
(FR-4 or 5)

PTH plugging
resin

B: ABFEMAFRLEMTER
ICH A pd
S
Solder ball

IC¥%
ABFfik e
PCB —®,
ABF 4%
(2nd level interconnect)

= H = . .
HAE* R : IDC. CredenceRese‘ BZRFUTIIRE #m@% www.ipoipo.net - 26
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) 524

SOOCHOW SECURITIES

3.1.2 ABFEAMAISAPHIVELZ

® ABF#MRF:ERA Fmaik (SAP) L. SAP L@ F BN REAT T &, BBTET a8m /B 4x
K, WG NIRETRIE LI R IREAR . A8 PLIR AR & PR £30um e X 55 2 1A A, SAP B ESHAAI AR L
B F B, THET/AKIEME <15um, £ FEILABF B @A KL L.

® mSAPRAARA Fhaik. s Ah “HFEE LR +VCPRE IR RIL” , b THTFERE, Hit
TR MR, KT AR /) £915-25um, E2 8 F T EBREF T B EAUX.

® SAPHIMLEL MM ERE S FmSAPE., mSAPH ARA20-25umM X T A E R % E 7 @ E&IE &, MSAPH AR E
#—, AFKEFZERDEIOum AT, FTASRIESEBM A 5% E RDL £ SAP At L¥,

B: BMARE-mSAP-SAPHr L T AA2xttb

B: ZAPCBRILILEbE

Subtractive mSAP ————— SAP K /&R RE¥HELH AR .
() % i %

Substrate with Cu (e.g. 9 ym) ZEEH Substrate with thin Cu {e.g. 1.5 pm) 2HEEH Substrate without Cu FEHE3EH EE éj‘% j] ']ZJ:\_ S L)ﬂ % ?
Via drilting 457, Via orilling $57, Via drilling 57, e gjﬁ»ﬁ%é"a #5/&2{?_ 4& ( 50%_ _g;_}é /#]' ﬁ,
. e s e Bk | “HRAIE | 230um) oy | gon) | eFpeB
— lﬁﬂi L s Phot ist L tion YEZI BN E sz\% {%éﬂ

Photoresist lamination X R EE Photoresist exposure & development ISEE D 7 E ‘—% N . 4@ ﬁ%ﬁ\ Al
E _—— S— !ﬁﬁi%rcicﬂ’v_ﬂfxvowm&ﬂevelopmem Ei R\j{'—i]ﬂ %%/Tﬁ/—i‘ R% ’T;"J_ ( 90%_ 1. 6T7‘Jf)#:%
Photoresist exposure & development I SSE  Cu-plating 519 - — ﬁk{‘/ik\‘ é_i 7 15_25 pm ( + 5% ) 95% ) fvj{ BT;}(‘

Cu-plating Sl ( mSAP ) é’izd N )
— = ¥

Etching fE%I Photoresist stripping R —

— 2 . 3 et o SEER  sE | B (9 R
Photoresist stripping BREX Etching 83 Flash etching 123 - o= 0, N 5

# % F: IDC, iPCB, JCPCBAE B, % ZiEHA I




321 B HEBHBF X ) Gzt

o BB HAM (GCS) A—FrildsAhaksd At ABE. RIEFEFBENL (TGV) ZREHEE, ELETEREH
HEALE (RDL) H#HERIR, A TEREAANREELR, ERAICH. SEFHERF ST
=, WIBCEBIATGVEIAMAREZ R E 25 EE, MM IESEE. REORY Y114,

® GCSAT—RAMERMNERZERFTE, HHRVANBHEAMERER TI K. KK T/EIEL L R AIIREE
M T A B EERRTEME R, MBEANTE, GCSERTAREM., FAREE ET TN
L EINKEERI, DI FERER L, A PITEA VAR W AR,

® GCSHA Hig AW F 6LiE: TCVARIL-H T E#| & i@ LA A E ERDLA & —ABFREH E-FIL—K
ZI AP ER G R ETE . IRFR L Z T E R T 2B MAEE. BREE). Ml K
%, MuiEH A FBRE TS S|,

B: GCSHLMTE B: GCSH# R HE A

@t & F R ABF 2@, HEfrE e

OB AL & @ILW &7 S bR R AR SR AL
@R L Rl 46 Ti/Cu Fh1 2 SR L B TR TR 3 P A ©Xi AR, R &
@EBETH. 20 Ti/Cu M7 )2, ABF 54 fl{L &)1 FHE MR R

HBERF: IDC, ©F 5% - E2aBTIRE BdAE@ www.ipoipo.net - 58
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SOOCHOW SECURITIES

3.2.2 G H K T2 ) it %

® AU AE T A A, RHMEy. A AEF bl st E, JTAERK P 3 Lk Mz BT, 3K
OISR 2 2L CTET# (3-10ppm/°C) , HAGH GE TR, ZiEM i A PR AKLIS0%, ATk ER
F435%. HFH TIHIB RIFRIFENM, IKIBAHIARESZ T BA £ 5095 oAq AL E A 60 h iz 4],
IR T VAR G & A AR 693 o £ F B

o S FHAERTAIMI, BRAHIETHERER. KB KONLFREFHRRE THCCSEZMGHR L
HEF G RIMAAAEF, FEA FAKGE TR BAE. AET (Corning ) 49F AR A 3 IE A5, HiBK
PIHEI0GHZIAF T AA 07 AT 5.0, FRFALE FIKT 00036948 F 450, 335 EAE M K e BiFen /K T AL
R, RA DM GG T T HEARLM,

B: AAAHEEARAR R AT TR

FR4
: ' 4.5 @10GH 0.025 @10GH 0.25-0.5 W/m-K 15-19 ppm/° C
(i A A ) @10GHz @10GHz m PP
Duroid 6010.2 LM™
(FAMSIMAM | 102 @10GHz 0.0023 @10GHz 0.860 W/m-K 24 ppm/° C
)
BT FFHRFEF 0.002-0.003 i
[ 4.5-5.5 @10GHz @10GHz 0.2 W/m-K 3-10 ppm/°C
FA48 2KHTCC 0.0005-0.0025 .
(R ) 8.5-10 @10GHz @10GHz 25 W/m-K 7.2 ppm/°C

# Kk R: IDC, ©F 533, ScienceDirect, FPOE M, iPCB, FAMEMN, TEE N, R EZIEKF A 29
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SOOCHOW SECURITIES

L VAL B BB RALR, RBEARTFEAMHES
W= BRAME: CoPoS EHBHELAIFLREKE

W E. EBBEM: BRAMMSE, B

B wW. CPOLIEAM: #HIBEFHRMAL-PIC #5554

A, TGVRIT¥: %iEEFERE&MHIES

LN XA FEFTER

k. REBERT

B RHTWIRE B2dPE@ www.ipoipo.net
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411 %5 % TR AT E MR DY

O HHTHEAILLEFMRARKG S L XKOHERIZF, 25880 AUZHEEH — ZRPCBRAFAAL —
ERAEAE — BB AR R, EAR B R BRI RANGE A MR B, BRIEZGTHEF LT, £
ERIE A NS SRR

® Arftt. BB, RAS B L ERPIBLATERFTERB LB T Y IR, HATHIOUERIRIEL 1T
WARE LS A F it R 24, RILEHEFORLE TAFTE, L IFABRIZT, KA LR T A4
, BHEWE 3 E G, RAQSFP/OSFP 25kl AT AL R, sk s, MAENE FF R R ERALSE, K
A TR AAD I RS, RI@EREIME IR, ERBIRA. BT RE P KIS bieth g5
, B REEE) .

0 HHATHREMBELERA., i, FELENLEL EEHK, LEEREAHAIZZEREATR., EAIENE
RKEEHEROBZHRE, BIKIHHEERT, LEAWIRIFRA ORI ERK., 5 PCB KALSE T RAD
Z; B bit 4L 10-15p], #9%H CPO # %K 2-34%; SNEALRMRAI# 0 EREE, KWL RAIMEH AT,
LT AR 7T EMA T LR, BRHFLE ZuH, [2ELERZERBEFTRLN D *.

B: THERAAEEBENEH TER B : QSFP/OSFPAr /A E I3 B

Pluggable Transceiver Module

Package | mm;mu — _ | / ///////// 3
Motherboard o

SerDes link NN

Co-Packaged Optics L4

Fiber R Zll | =
Optical I/O \//\
Package QSFPDD/NELa]HE RIS " OSFP/\iili/\Bsa] sk
Motherboard

$3 KR OIF L AFEE3%. Broadcom /& ¢ & 4. LightCounting 2025 X423 4T L3R4 . H3C 800G vA KM & K ¥, K ZIEAFRTH




SOOCHOW SECURITIES

4.1.2 CPOTHREALNFTR: EZHEMR & ERA## ) Rk

® CPORRKWEF R XM, ER00GHEHEE T, CPOJZ K 4%l - AU 47T IR AL 9 1/3,
BESI12TRBNEF S B EG 7T, TR TEIRA50%, BERALE P S PUESSIFHE T A, s
A £5-8 pJ/bit, AR IEIK F L EAK60%VA L ;

® LMRDSPEXANBELEHERLHARFBAREFEEERA. THEEALARIS-10125, THREMUE T
MAEZ R R A7, FIBA AT 6oz 5N, KM {kiEmEiR; OIF CEI-112GA 7 irE . # =, IEEE
802.3df/ckAT /£ A 800G/1.6TVA K P FRAEIE, = bdk b T iFthR nik,

® CPOFETHEI) B, ARIELight CountingskiE, 2030F2FKCPOT ALK R AL1001C £ T, HEAVRS B A=
ARG B E RS A, CPOBIT MBI I “TEARER , L RHERALS R H.

B: CPORAEZF £ eHHMA A: £3KCPOL TR AR T HHAE I ([L£ET)
pm:,ermwn;ooc BIEE'” 600 -
T ‘B
“"E_u 500 -
a)
00 PAMA 400 |

300 -

200 -

" 4._._'__.’/
— 0 . . | | |

| 5:5W18006 .
Power
1 ssw 1
2024 2025 2026 2027 2028 2029 2030

448 &R LightCounting, Yole - BZRBTIRE #m@ﬁ WWW.ipoipo.net - 32
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4.1.3 CPOABAIR P -3 £ 5 ki thstk D) Azt

® CPOBARKF ABSHIM. CPORARZR AT F LG R o HAKMAE. HFE. THERSTHY LI X
FATAAE, BARSE T IR R, AR FEIRNE RAIEH 6 R KPLK.
® RF CPO#ZAIRF H AT b
> MRS ISR R E G RS MR A SRR AT AR SRS, HATER A K. TS E N
K, HRILERF, LEARARKZEEF>3dB). BEAKBMR, LTk,
> RBRBE KIEFTAG R KRE AEBSNKT, AR EALKEH. LHRAEMIK0.35-2.0dB). 3L
%, EAZBREE, P EREM N (~1.75um), MNERILHFEZRBS, TSEEK.
> BlkfbEdxEL: JFEYT T, AHRETHE TR IS AGHE HRAENEL; B, KAAMA
IEIMEL A 25| KASE 2R Hs, mRAH LY F T RS REGR SR E.
B: 2%A5eFMB e RIEALE

SMF MFD (=~ 8-10pm) Waveguide MFD (~0.3~0.5um)

(a) Edge Coupling (b) Grating Coupling

BAERR: RAAELK, EABOGHARITLER, SICTOLRBRBERREA, KZIELFHLA 33



4.2.1 LB H E W R EBAMR S ) Gzt

® T GlassBridge: &k [EZHIBIOXE T + M3 E - BB CPOXRL -PICFZEAEA
> FARZL: Fiber-to-PICEZIKATTC R T E 9 F it 3351 6, AR & B RIIB B T ZIEIOX)FHAR
FEYIER L2140k b3R8, M7 %3] ZPICYE R 4%, @3 Emk £ I 5 IR 4e4E
Hr, ZCPOHFFE M) KA T IRI K.
> ASRT WIS EF R0 A RS, R RA0% . b iR f H04 RFiE i,
EELR00G/1.6TFik ks, ERE D, XIFAL LB AMIGIR, B TINGAXESHEEE
> FAbarf]s 1) & &sE: WOt I, TGVRBILRA X &R IR AHFEXESE RS, 2) Matss: wIFL
MOEAZ S, BAPUE. MIEF AR E SRS BAI RGN EIE, F 2N 4.
® NEAEN B T RIANB KR AXRY R HR M ROETE, BREART LERS. s et s5t
R Z AR AR Z 690 s A, SR A BB RS R B AR AL BT, RIE LR B B M I RET

SRR, RERAEERE.
¥ —-—->| '

B: BT (Corning) ZBHFEHSRETER

GlassBridge
N Y N LREHAN bMTFERE Ll
ARSI
o . T M #p 10X & F 33k WA AT
RIS i LN *Hf 1%

PAMAE: FiEIHE >24 XFEHE | 10X BT ZHEF | TMT 4% l __,' .-->| I
MR | TR/ T Yt L

E2 0 TIRE EadlAEE www.ipoipo.net
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a2 ) 5%

SOOCHOW SECURITIES

L VAL B BB RALR, RBEARTFEAMHES
W= BRAME: CoPoS EHBHELAIFLREKE

S EBYSEMR: RRANESE, BABRMAE

o W. CPOHUBH: MK FMMAL-PIC #BE3EM

W A2, TGVITE: XEEZXRE&EMHNS

LN XA FEFTER

k. REBERT




511 TSVLZ & RARBEEHRE, TGVTRLE &1 22847

IR TF

SOOCHOW SECURITIES

® TSVERAATANETHARELBIFYL, TASHRGELTE, BT OFEFEN BRI, PVD/CVD
AR L% PR AT B WAE4REILEJE L2 CMP/RDLSF 3k, TSVH B iR st 204k 2 A EF R S IR T b
@3L, MEBEPVD/ICVDEER AR LY AN RLELE. LIS Eftt T B, Filit w48 G343 A,
R/E%CMP. BE. RDLF T HRTREELEM, B TFTSVLRKAALL A FTHBME %%, HEZ4k. AR, wEs
EEARBARRT s, AEETGV I LR T T 5 e R Hmd,

® TSVIZRFERT, TBREXP HBIIFFREELL TR, TSVES I 254 0 RAZ XS
PVD/CVD# R ARIZ & v 4K &. 342 TSV AKX E £ & d Lam (Z48) . AMAT (A ##) . TEL
(AFET) FEIFFREERAKRET, BARE LBE LI AVUEREGAARELE— R A.

B: TSVESLIEARTER A:

TSVA IR F

TSVHE & &4 5

IZHE

EABEH

FEAEEBP R | FAER AL S . T
238 L% 4k BRI DRIE. Bosch A‘M AT '
£ HE 3L R k1% &
1. DRIE Etch 2. Insulate (PECVD Si0,) 3. Deposit Barrier/Seed FEB FL BT AR,
4% [ I%/F 5% . PVD. CVD. SR s
T A& 3% BEFodR At T | ALDF IR ITAR T‘E . :
AR B, hE4 S
SR RS
FEB LA A4,
o R ET w4518 4. ECP | Lam. AMAT; %
5 3 \ A
AEAAL | prms s YA £ 1
4. Fill (Copper Plating) 5. Planarize (CMP) iBiE

# 3% R : nanosystemsjp. ACM

E2aBTIRE BdAE@ www.ipoipo.net
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5.2.1 TGViAL7 X B BEAH ) Gzt

® TCGVARILZFEBARFEFHABENELL, L FZAICELRTHEHET L. FHFE. MA L LK
FithtgE BB 5L, TGVRILG X AFAERIL. FB T4k, BAEIE L = KER I MAE G T K.
1) AL FEOIELINA. FINEIVAB R ESF 2 4R, 2) 5B FARZ 4k T BAR B3 5 Fo RS M 5 F %)

kb 3) BRORIEIEE N AR IRE, AA I ARk a4k RILA TR 4) Rk 0t BAbE . wibEak
W, 5,

® RREMILFFAiIEE, JLZTE. MAMRE. MELEH.
O LR E A AN, RIMNIOLRABR B, HOLE

MHERERRAT BFEER. 1) 24t
A5 2] pki8 1T YR BOMHIREZ AR F RN FUR A

mﬁ;uﬁb 2)

5B TRV R BT e R 2 8 4 3)

WAL Al T AR R 2, [23liR. AR R B A — B o B AR PR
FETGVEAILITZATIE

I RAR

R ERAE

# B /A

S E AL LLHNER/CO2 AR S IBI LR BB, FoRaib ol e, | LR A EEST, (25 B SARE . MAEZ T4 A mIRE, o h R AmEsds
ok Wi Bk AR, A LR R I IE A AT e H R A
BOLE R BN A VR RSN SRR T AT BB 4, ST | Askanshigohhom h 4K, LA w E ), 193nmAE TR T A A I T, EAEIK
Fisok *H AB AR HLAS B VT fE AR K AR
. —TJ‘})LJJ BN E/bet\ '1[& QKX\ZL J[g R ST TN a >
- BRFEFAR | AR SRR REMR, BB | 5 RAOIRE R, AL, Bk, 12
ARSI /LIDE I HF/KOHZF I8 7% %) Ak b 2 TR PO IR 4%, Sﬂ\o’f HEFREFLN10:1, HAKITE LIDE MR #4145 5k K A% 35
PFE Y 5B TRz SRS/ 2 B, BR RS B TR MEERAE BAK. BRAG T RAAHR 2 A RIR BRI, BARILE. RAKRS. 24k
/ICP RIE Z) 4k 3 35 px B 3L FaAE E ¥ )» T 150nm B RRE
; 5 PN N R IRRATEINEL, BAGEARBURRS | 0% 5 P, B | LR ERSAT, (22 R TASIRIEMA, BE R
BAHARE ABAFRA | )" e R o ) e e B O K TRAZHFE. HRLL. KEHEIES AP A
i BALA /A | RAME LA, B S BATR T SIS A | JURER. VIBRK. MABmEE, R@mAiMY I AastfE $ At B An JUBE S X i R 5 o
; * &, il E e T RIE L A SHHET R
4 @4 Ak A T AR PiEE T AR A RAM, BE | THRERIL, EILRRK, FHREXTF REERBAK. RABAK, 125U Fosth PR
) M T 8B KA A A B S Ak IR ok B 3T AR AL B R

# ¥ %k R : A Review of Glass Substrate Technologies, 7 & iE & F % BT

R CIBORFAR I BRI 4) BA 4
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53.1 TGVA BAL: #FERAREAIES 8L D) A7t

® TGVARILE, HBILRB ARG EE, TE2AESLEMIEHARELTLE, FHRTAVENEALELE
#H. FRAMNTERABREEEIEZQE 1) PVD Bzl i £ = B4R Ti/Cu. Cr/Cu W& Efoft T &,
JRERERZ. TERA, BAESETILEILATRGEMAR 2 RE; 2) hFHEEiTF%. Fh. /LFHE
A IRETRAEET RF0E, st E LR 2 F A, (afaTa . SR MAMF N 426 2 KR E.

o LELREIEYATCV HFEMEFTER, TR20RINEEZESH. 2BEWREN. MEHHHUAR
REHEETRIBE S, ABEERE, BAHY TGV 25K EILT . JUBFIUEAY mEL: BLZZ A8t
B2k e, BRAMNTERA. WERYRILAZFEFRE LA S, LEEZF I RKBEE TR,

B: AfMHTELEBIEE A: TI/CuWRARE BERE

Two main methods of seed layer metallization are:

TGV TGV with Seed Layer

PVD Sputter process flow (Dry process) Electroless Copper process flow (Wet process)

Plasma Clean

The process flow may
need to be repeated
to coat both sides.

h= H [ —1 . .
H3E* R : Glass Materials for Ad BERBTIIRS #Mzﬁ www.Ipoipo.net 38
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SOOCHOW SECURITIES

54.1 RDLARZETGCVE 1 5%, FRAHEEROH K /) A=t

® RDLARMTGVEHRG ELE, REBEABEAZEEA RN KBEIRT. TGVARIEBEAR LT RAmegEE
Fil 5, EEIRDLARMADIATHEHA LK, WS FE. HBM. TGVILE 3+ 3 AR 18] 49 1% 35 & 37
2B, RDLAR EREBEHRLE, MAEL—TE 5k, EHSERAETRAVOEERE. %Bils 54 Mm
AR, FEIAEFT. WRFRERNSHEESE. FIBERELESFEE. oA f R T My, A
T 2 4% & g R /AR IEARDL A%

® RDLIZHRLKMERFERIEZRLKRITALK, BAEGTA4\RHERE EZERK, TERDLA T RA RS
PN BB AL AR T i A3, E A TL/IS2umég & 3w, VAT LIRS —F 4 E2pmvd T A,
% 5| APECVDILARSIOAN R B BAAK B+ FRCMPSH E454meg Kk aTiE T 7. SAP. mSAP. PTE. CTT%
¥) )8 TRDLAY BARFE 3525, B BARMA LSRR D ZNE GEE. LT E0NE/E Lk,

. &R FEmkiEx (SAP) £ ERDLYI#Z AR A: #EERESFERDLAAZEBRETR
» ot = |
JEE - 6 mababme b
)

= e B RET T -
AR T -yl

=) e e [
(AL
LA 12 -
EiE -
ni
por Ve ) S1.JT
@ = - T
I —

KIEFRR: hhHEF (B AILBERFRER) , AReview of Glass Substrate Technologies, 7 F iE 5 5F 50 BT
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5.5.1 3535 KT WAVAS & 1 AR IL. HLILE T & B AL D) Azt

® 33 R E WA B IERIL. HILETHERF SR L ELMA:

>

YV V V V

BRAARIL: LA RBRLRA, LA, ILBREARO R E A4
Kk wdE: SRR T EREZ S WASH RY), HAEZE. B, MEREARE,
IR P, RIL. Hk. B #E HARBE LT ERBIR T TR,

T A: FBREDAE, SMENREENIE, HERXNBL S ERNE;

w5 E 7 —HM: CTE Xf&mRKRTHEAEL, X, FEELERREEE,

A: TGVEEBLHER =& E

Ideal TGV Challenges in . Step Coverage of Seed Layer
metallization TGV metallization
overburden *Recess . . Adhesion >4 Newton/cm
uniformity

* *adhesion . Recess
*void . Void Free
. Overburden-CMP

. Cu Thickness Uniformity

*cracks
% *ﬁ . Cracks

AR R: AGC ((GlassMateria‘ BERFUTIIRE #m@i www.ipoipo.net -
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) 5%

SOOCHOW SECURITIES

—
. A )

—-—
—

-
=y
— N

W,
DT AN

A
o k.

. ’B\

Al EABHEF B, RBLEABF BHHES
BRI E: CoPoS 33 &K LA 4F 4k &
HBSEM: BRANMESE, BIACBMME
CPOBFEAT: R EF MM AL -PIC B4
TGV L L Z: XiEE FR&EHHNS
CEINEE & =271
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6.1 Kk#dz: PCBIR& LKA A TGV $thn T [ 52l %

SOOCHOW SECURITIES

® N3]20255FFIK 57.731C L, FIHIEK 72.68%; YAHEEF)IE 8.24 12, RIHIEK 173.68%. 20265FQ1/. 3] £
g N 19.554450, FH3EK 103.69%, S£IVEEA)IE 3.23427T, R 176.53%.

® 5] AT VT 4T3t Al B /) PCB B 445 % RRBEREIR G092k M AT EHARRZLEANT, &
BETAR B AR I T R RN 8] K AL HOR AR E T BAIRIF B Im RN, THRRLR R, 87
PCB 4Tk 5% 395 69 & &

® T : TGV A it & RBFH, 4TkF 5k,

A: 2020-2026Q12 3] E ik (127T) A: 2020-2026Q123) Ja&4%#)i8 (1)
BALEHN (L) YOY (%) Jar %A1 (A7) YOY (%)
Zg _ 7 L 150% 10 - 4 200%
50 - 4 100% 8 I 1 150%
1 100%
:g 0% °T 1 50%
4
20 4 0% 1 0%
10 - 2 r 1 -50%
0 I I | I I I -50% 0 ‘ ‘ ‘ ‘ ‘ ‘ -100%
2020 2021 2022 2023 2024 2025 2026Ql 2020 2021 2022 2023 2024 2025 2026Q1
B: 2020-20255 kKA G (%) B: 2020-2026Q1. 8 £4| R 54542 5 H] R (%)
H A6 mEASERE GESIE S R EXES — R R
100% - 379
= — 40% - 35%  36% 35% 35% 330,
80% - = . . - 35% 28% '
60% 30% 1
o 25%
o | 0 o R oy V7%
71% 75% 60% . 63% 72% 15% 8% 9%
20% | 50% 10% F
5%
O% 1 1 1 1 1 | 0%
2020 2021 1 oYaYe X~ — 27020 7021 2702 025 2026Q1

E2 0 TIRE EadlAEE www.ipoipo.net
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6.2 F REK: HARMAR KL RE TGV 33 A ARAIL ) FRil %

SOOCHOW SECURITIES

® \3]20254 720K 20.33425T, FIH +0.93%; V3EEAIE 5191250, Bl -1.59%. 20264FQ1A &) L HLE LA
4.234¢7L, FIb -24.68%, FIL)AEFEFNE 1.64127T, FlH +0.33%.

® 3] i TSI HEAR FEREMBL TGV 5%, RS ESFHAITEIFBIEE YRR, &
I B BAHR TGV 3 E A ARG 2 mE R, A8 KT MWT 3T AR TGV MILE ARG R R, F4:

W K AEILIE AR PCB ATk g 2 Bl T 4.

® iR : TGV k&= WALst E RATE, TFaHE] TAF LGFEKS), PCB AT ALE S LIERIe A LT
M
2020-2026Q15F 23] A (f27T)

R

R

100%
95% r
90% r
85% r
80% r

75%

Tl EEAN (ML)

20.14 2033

YOY (%)

2020 2021 2022 2023 2024 2025 2026Ql

2020-20255- . F A B (%)

B RIS BIARIR S

0,
4% 7%
0,
12% 15%

1 60%
1 50%
1 40%
1 30%
1 20%
1 10%
1 0%

1 -10%
1 -20%

-30%

60% -

2020 2021 2022 2023

$IEROR: ifind, F FIEARAFRPT

2024

2025

2020-2026Q12:3) Ja&:4 A8 (1L7T)

Va4 AR (f2)

YOY (%)
5.28 5.19 1 25%

1 20%
1 15%
1 10%
1 5%
1 0%
-5%

S = N W A~ U
I S B R R

2020 | 2021 | 2022 | 2023 | 2024 | 2025 ‘2026Q1
2020-2026Q1238) £H) R 545 & 4 F) R (%)

R EXIES — A ) B

47% 45% 47% 48% 47% 47% 47%

0% ¢ 39%

35%

40% 9 31%
o \30 % 0 29% 26% 26V

30%
20% r
10%

0%

2020 2021 2022 2023 2024 2025 2026Q1
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6.3 R ABE: HEHEZEIERTGVBILM T ) 4%

SOOCHOW SECURITIES

® N3)20254 BN 7.874C7, R +10.10%; J3E44)iE 0261074, Bl +174.92%, 20265FQ12 3] 2 HLE bl

0.874¢7L, R -11.93%, FEI)IEAF)IE -0.26127T, Rl -55.01%.

® /3]

- ¥

7];},

B Z—, 8] A _EardtmE

INTh TG B @ ARG R AR R
F FIRIKE T HTATF RN, @) G5 R ARG Bt B R A TR,
A: 2020-2026Q123) )24 4198 (124)

VR A)E (f2T)

o X

A: 2020-2026Q14F2

O =N Wh U IO
LI B — T 1

R’

S TR &E AR R

a) AN (f2)

T BN (f27) YOY (%)
7.87 1 40%
1
» 715 1 30%
568 5.
5 5.4 1 20%
L 4.19
1 10%
1 0%
87 1 -10%
-20%

2020 2021 2022

2023 2024 2025 2026Q1

A: 2020-20255 Lk FBANE (%)

100%

80% r

60% r

40%

20% -

0%

A5 R

FAR, HPaiEdil (TGV) XEA LA E ORI EIRT £ 536
| ety en B0, XA, @ TR TGV S8 kb, FifzshF-FREE

1 -
08 U
0.6
04 r
02 r

0
-0.2

-0.6

YOY (%)

-0.26

-0.35

1 300%
4 200%
4 100%
1 0%

L 2020 2021 2022 2023w 2025 2026Q17

04 |

-100%
-200%

- -300%

B: 2020-2026Q12 3] £A) R 5458 5 R F (%)

A E A ik g RAMAE RS W RS
[ TR ERT S EAER-T CRES RIS SION

. - - - - 60%
| s0% |
40% +
30% |
20% F

71% 74% 75% 72% 75% 73% 10%

0%

-10%

‘ ‘ ‘ -20%

0,

2020 2021 2022 2023 2024 2025 -30%

ifind, & ZiEAFFA

KRS — | R

52% 51% 50%
° 47% 43% 41%

16% 16% 12%

43%

7% 3%
I -5%
- 2020 2021 2022 2023 2024 2025\ 2026Q!
I 29%

E2 0 TIRE EadlAEE www.ipoipo.net


https://ipoipo.cn/

ABACE: B RARAA B IBIM AL [) 5l %

SOOCHOW SECURITIES

® \5]20254 K 14.08 1070, BRI K 47.61%; JAESH]7E 2.9 1070, FlH +80.42%. 20264-Q1/3) LILE
BN 5151270, Rl +112.48%, LIVAFAF)E 1.08127T, F b 108.98%.

® 3 A5 XL A Tah A A femm At £, PLP & 7| 464 0% 2 3038 AR 2um & = AT e & K,
A BARE KR SF 3 Arm Tid A2 P 6 T LA 20, PLP 2000 49372 %y, ZSEME A B 23K b 4 B A&k
BT ) 3EAR 6 F R RARAY, U — IR T 8] £ 5% BB LR KA AR BARAR B Fe kAR B

® ek HUIBAM T AL B RATAL, PLPEE T HI6RAT U,

. - = '-'g:‘\ T
B: 2020-2026Q123) BN (fL7T) B: 2020-2026Q143) 3844 (127)

B BN (L) YOY (%)
16 - 14.08 S 120% Va4 ALE (f2) YOY (%)
14 ' 35 7 1 120%
- 0, .
ol 100% 3L 1 100%
10 b 1 80% 25t 1 80%
8 1 60% zr | 60%
6 1 a0% 1.5 1 40%
4L ’ 1 1 20%
5 L 1 20% 05 | 1 0%
0 L L L L L L 0% 0 L L L L L L 20%
2020 2021 2022 2023 2024 2025 2026Ql1 2020 2021 2022 2023 2024 2025 2026Q1
. N (1) = $ Jo ~ 3
B: 2020-20255 L 5BA &k (%) B: 2020-2026Q12 3] £F| R 545 4 F) % (%)
BALE A ZFFRET PCB# 7|
100% r — — . . . HELAE — e AR
80% ‘5‘(5)2;2 [ 3% 43% 43% 43% . 40% 41%
60% |- 40% e
’ 35%
0, .
a% [ % 84% 81% 1% 82% o, e [ B% . m% 1% 2% ey 2% 2%
0
o 20% + \O/—
20% 15% +
10%
0% L L L L L ] 5% L
2020 2021 2022 2023 2024 2025 0%

2020 2021 2022 2023 2024 2025 2026Q1
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6.5 7R BAFHL

TGV 48X &7 By 3 3B BRI R

IR TF

SOOCHOW SECURITIES

9

® 3]2025FF 1K 10.98127T, FH3EK 46.45%; VaEaF)iE 1211270, FlEK 74.58%. 20265FQ1A 38 LIE
WAN3.05127T, Rl K 44.47%, FIAEFEF]E 0444270, R +160.59%.

B WK TGV B4 Zaf it w43 &, T -F 2.5D 4= 3D &£ ¥ FIR3E.

A LAE G, THERFEX

Hrid s A TGV BIL = 5, B ag3isla R, 8 3 69 3038 AR Rk &-T M A T F R 2 4U%, 4
53% SIP fe 5 A 5% R H R A 1L,
® SR T: TGV 335 AM T Wivdt B RB I, w45k & T 5% hmb),

B: 2020-2026Q128) E Ll (4270)

A: 2020-20255 k5N G (%)

100%

90%
80% r
70% -
60%
50%
40% r
30% -
20%
10%

0%

FIE R ifind, FRIEAFR

R

FTLEHA (L) YOY (%)
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10 9.09 4 40%
) 1 30%

4 20%
6 + 554 1 10%
4 L 3.05 1 0%

1 -10%
27 1 20%
0 . -30%

2020 2021 2022 2023 2024 2025 2026Q1

b

RARGEARIX & WA TR A B A

2020-2026Q12 8] ya&:4F)18 (127T)

VaE4ANE (f2T) —YOY (%)

25 513 4 200%
) 1 150%
161 151 100%
L5 ’
1 50%

1

044 | 0%

0.5 1 -50%
0 -100%
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: 2020-2026Q12 3] A R HA5E S AR (%)

FEWES LN & S PEEE T VS0 E S Pty TN s
. HE LA F EE SRS
— - [ 43% 42% 42%
— . 41% ° °
45% 0 o 37%
40% r 34% 34%
35%
p— 30% -
85% 81% 25% 20% 2% 17%
66% 63% R 20% | 10% ' 0 5%
38% 15% 1 > o
0 10% -
5% F
0% ‘
2()25
2020 2021 e 2025 2026Q1

E2 0 TIRE EadlAEE www.ipoipo.net
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SOOCHOW SECURITIES

6.6 #H B HE AL KEWATGVHIEEIMR DYEES

® N3] 202540 10.79125T, Fb -21.46%; VAHAA)1E 0.151270, Rl -87.58%. 20264FQ1A &) 2 ILE i
1.18427C, R -12.78%, FIJAHFAF)HE -0.161C7T, FH +36.55%.

® N3] W E RF XA HL-P6-El A T ¥ F RSB ABIF T 2B R LS A2 ks £, BSFE
bk TGV & E B 5l E B BB MG A EE. Na) HRICER B AT E AT 2R &H MR RS, #F4
FAL PCB. TGV 3B AR . ARINEBEMFABRG LT L EEFBE, HEFHEAFERELSITEAN

3] e kK,
® SR T: TGV 335 A m B Hdt RA T, St ¥ 025 & T HIa B G E T E
A: 2020-2026Q15 28] B LN (1C7T) B: 2020-2026Q123) uaﬁéﬂiﬁﬂ (f27T)
b5 rjkg&z}l\ 9(“’2)2_37 YOY (%)  oo% , AR (o) Yovw
\ 1 80% Sl 2.05 E 400%{:
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