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Report Summary

Al compute is driving generational upgrades in optical modules, and
packaging & testing (P&T) equipment is set for simultaneous volume and
ASP growth. As Al training and inference clusters continue to scale, optical
module speeds are moving %ully from 400G to 800G and accelerating toward
1.6T. Global 800G optical module shipments are expected to have reached 18 —
19.9 million units in 2025, roughly doubling YoY. 1.6T products have already
achieved a mass-production breakthrough and are expected to enter a rapid
volume ramp in 2026. Downstream shipment growth is directly lifting demand
for P&T equipment. At the same time, higher-speed products impose stricter
requirements on precision, throughput, and consistency, pushing equipment
toward higher accuracy and higher automation—and lifting both unit equipment
value and investment per production line. Demand expansion plus technology
upgrades are creating a dual driver of volume growth and price/ASP uplift on
the equipment side.

Testing, coupling, and die attach are the high-value core steps, and the
industry addressable market is expanding rapidly. Optical module P&T
covers die attach, bonding, coupling, and testing. Testing equipment accounts
for the largest share of value: the global chip burn-in / aging-test equipment
market reached RMB 1.63 billion in 2024, or 31.4% of t%e igh-end optical
module P&T equipment market. Coupling is the longest cycle-time step and the
process bottleneck most prone to yield loss; the global optical coupling machine
market reached RMB 1.21 billion in 2024 and is expected to grow to RMB 2.27
billion by 2029. Die-attach precision continues to rise with module speed;
die-attach / bonding machines accounted for about 18.9% of the global market
in 2024. As the mix of high-end specifications increases, equipment spend per
line keeps rising. The global optical module P&T equipment market is expected
to expand from RMB 5.18 billion in 2024 to RMB 10.16 billion by 2029 —
nearly doubling.

Dual constraints on precision and efficiency are driving P& T equipment
toward automation, platformization, and standardization. The ramp of
high-speed, highly integrated optical modules is simultaneously raising
requirements for process precision and line takt time in die attach, coupling, and
testing. Traditional manual coupling can take more than 30 minutes per channel
with yields of only 70% - 80%, while high-speed modules already require
yields above 90% — making legacy single-machine and discrete-instrument
models unsustainable. Advanced packaging such as CPO is pushing the testing
boundary upstream from the module level to the wafer and chiplet levels, and
test gear is evolving from discrete instruments toward integrated optoelectronic
automated platforms. We believe equipment vendors with full-line coordination,
standardized interfaces, and integrated optoelectronic test capabilities will be
best positioned.

Overseas leaders face rigid capacity; domestic equipment makers are
opening an import/design-in window. Leading overseas suppliers have full
order books and lengthening lead times, creating a design-in window for
domestic equipment. Localization is already high in mid- to low-end segments:
overall localization of coupling equipment has reached 80%, and domestic
die-attach vendors already rank first globally—yet high-precision die attach and
high-end test instruments remain largely overseas-dominated. Chinese firms
have built coverage across sampling oscilloscopes, bit-error-rate (BER)
analyzers, clock recovery units (CRU), and optoelectronic device test gear, with
some metrics approaching or matching international advanced levels, and are
poised to accelerate design-ins. As optical module lines move toward
end-to-end automation, automated and full-line solutions are becoming the core
path for capacity expansion, creating structural opportunities for domestic
equipment makers.

Investment view: We believe the optical module P&T equipment industry is in
an Al compute — driven technology-upgrade upcycle. New technologies such as
CPO and silicon photonics create clear incremental equipment demand,
domestic substitution is still in an acceleration phase, and earnings elasticity is




ample. On this basis, we initiate coverage with a “Market Weight” rating.
We recommend focusing on leaders with high technical barriers in eac
sub-segment: (1)RoboTechnik, after acquiring Germany ’ s ficonTEC, can
supply full-process CPO P&T equipment and is deeply tied to leading
customers such as NVIDIA and TSMC; (2)Semight Instruments, a domestic
leader in optical-communications test instruments and the world > s second
vendor to launch a full suite of core 1.6T test instruments; ﬁ3)Lieqi Intelligent, a
packaging-equipment segment champion, with 2025 global share of about 20%
n die attach and 23% in coupling equipment, covering leading global optical
module makers.

Risk factors

Slower-than-expected technology iteration; weaker-than-expected Al
computing build-out demand, among others.
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10: SREIFPOFERKBEREFETN (B HHA)

250 r

200

150

100
—
= B

50 E -

0 || L
2023E 2024E 2025E 2026E 2027E 2028E

® 100G = 200G = 400G = 800G m 1.6T m2.4T m3.2T

BHRIKE: Nomura Research, WHARFZR

(3) 3.2T A £ L SFRAEHRYMEL, AT —REBES®REE

3.2T HRIREH L DA R SRR SN B, EML. BEX 5
FRIEME=FIORIEEIT. MEBFHEE, REFEINZEE, H
3.2TNPO =R EBREFIIE, it 2026 FFRSTHMMBRN; il
B OFC 2026 #f X 2Bk 7k 3.2T B 5248 NPO 3k, H Bk
M B ERRRIL; FFrEL 3.2T FRERMATITES] 2028 £,
MAN, FEEE 3.2T NPO 2525 Beta hiAlliX, it 2026 F£=
ZEIAEH; BRZTWHUZERSINAHRE; £ALEERED
NPO X EEZIRNL. MBBEERE, 3.2T LA BT 2006/5E
HE 400G/ I@ERIERTT, Tt 2027 - 2028 FRIFHH KRR E L
LightCounting i, 2028 & 3.2T iEHRTiZMIEB EIAF] 13.96 {2
E£IT, E 2031 FEFRTTE 240 2T, MANBAL R GPU £HE

B0 S S

(§) HGTECH

32TNPOEHERZRE
3.2T NPO Near-Package Optics Solution

i

FRSR: £TERARS, MEHR FRSR: SELRHEARS, AR
AR BRRITANERREERFFTHEHE

EXS Hm PR R TR K, ERROBEAR G EMNZ P EE RN R
Fro EHEEMET, MATHERK LPO T3 CPO A K Wk OIO,

N

F LA mIE iR E L Z G 69 ST SR ES B 107 #6071 WAz A E P, kgl
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AT K

i
R

ZOBBEREESEE. BRESER, EEEMASFHIETIZE
M, FEXFARH CMOS #A8 T ZE8RESM -V IENZZGTZE, ¥
NMEEOMHERIATHBRESHRITSHIESRT . toh, Tl AIRER
REBERRE. EFRRNBRENEMRASERRER TR, HEBRZ
TR

1.2.2.1 HRIGER: THREMHAER, CPOHARFSAH
Onfftk LPO: BHURES, JAERMATTE

RHEHIERTT R AT DSP, ZFHINESHITIMESEER,
BEUHHITRIRE . BEHMESIIEHRUSHEELREIE, B
BENFESEHIER. LPO MR AREFH DSP, MAZKMESY
EEREH AR AR A B T E SR, A EESERNT,
BRHEBZERFE, BEREEHNIE. hErEL. FTHRE 2
I LPO &%= miE+E. IMERHE-

B 13: fE4E755 7 LPO T35 XS LEE

f&5t55% (/DSP)

BN 3ZHEN
SerDes SEIRZEN FE3REN SerDes
SE?HS:‘I\L;‘:H' ‘—'.,I DsP | ey | Driverl lOpticall et | DIA I'—’. > §?ﬁs'_'; -
B3I ERIEIE
LPOJ53 (FDSP)
Ee3: ) BN
SerDes FEIRIR FEIRIR SerDes
St g
s [ et | M6 | orver | 2 (omen [ 78 JF i
ERiEE Fi@BiE

ZRSRIE: POCLRTFRABRAR, SHKA, AR
@irHR NPO: RS R, HABRABENEK

NPO MiEHRAFRA, SRTERFETREKS CPO ZERAER
. BRI BN BTERE 20 i, EEsEEESHE
7, BERRESMESIIFE. MEEERTSE, NPO REAHHEHRMES
HAPEFME, FERABNE, TEMESUELZ. BaT, NPO fEX
AlFRFLOEEEEBRNXBLENR, SHEANELTENKR, &
EUAERBANFEREENRHETEBRER K.

F S AT MR ELZ B0 &I BB S B

H UM %6071 WERMAE P, FLalEME
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B 14: NPO TRTEH

Near-PackagedOptics (NPO)

NPO Connector (socketed)

Optical Engine Connector
Switch ASIC 150 o Fiber
ASIC substrate T, IS

igh-p

ormal

FRUE: MBI EEL, AR
Q@£ 4L CPO: scale-out 2/~ /35), HEFEBERD

CPO (eEmHEI) AW HK5|ES GPU. 3z ASIC EH K
FERERZER—ER, BUBMZ RIS, XS EMZIEA A=
WBESHINE, URESERBESER, KBEEHESHERE, B
MESRA. EESRESENNTE, CPO AIRA IR EEEN
RERN. 2026 F 8 A, RFAEMH Spectrum-X CPO PLK M ZZHA &
%4 (Spectrum-X Ethernet Photonics) 2i# A HEE~MELY, SCEESE
BEERD 4 F. IFERKS F. FHEE R ERT 10 fF.

15: F{FAEHH CPO TN RAZEHALHE~HER

E NVIDIA Al Infrastructure & El @NVIDIAAIINfra - 12h =5 ==
NVIDIA Spectrum-X Ethernet Photonics is now in full production.

Ax fewer lasers. 5x lower power. 10x higher mean time between incidents.

O s t 77 < az9 ila 50K = R

FRRIE: Nvidia, AR

T G oL AT a8 3R I L Z G B &S & E S B 127 3% 607 W MATE P, FLAl A
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B 16: CPO TRMIFHVWAFESEKR B 17: XERSHERTTRBULHER

Technologies - Time to market (@)} YQLE
= XD

@ CPO for Scale-Up Networks
@ CPO for Scale-Out Metworks (Scenario 2)

2024
o=~ $46M ;
!' . :
I\‘ MM rl R
CAGR 24 230 121%
o R 2020 2022 20240 20260 20280 20300 20320 2340
BRRIE: Yole, WHAMR BRRIE: Yole, WHAMR

RYIBEEN 2, CPO T EH =MEARRZE: 2D Fi| CPO. 2.5D
CPO #13D CPO. H 2D FRIZHAEMRERI=EHR, 3D K
MR EHERERK, 25D FREMESTIZEREZBIE
BRFFE, 2RV UNEESTR. E#HHRIZ (TSV. OR
Bumping %) 2R#| CPO XMARE R KRBT, WEFEIERT K
T BIREEHENEK.

 18: CPO I =FHIERAS

XER S VSRS LR

Chiplet +
S0/100Th's Optotngne

Switeh cormponent

USK - XSR

=> 100Th/s

Swm:hcnmﬁ-nl o g
Interposer :+ :5"“ : : | ; Q

BRISkiE: <«Progress in Research on Co—Packaged Opticsy , WHiXAFZR

7% 1: CPO By =TS RERZEXS LL

XL 2D 2@ CPO 2.5D CPO 3D CPO
PIC 5EIC} B

3¢ (PIC) _;;&jz Pi:?f%?\? PIC 5 EIC ¥3f3 F /Y
moEIC) o PR g pAR@ES TR PICSEIC EEOERE

\ 5| RN E \

TEST \ AR

pe

HEER K 54 B

R B/ 0 87

T G oL AT a8 3R I L Z G B &S & E S B 13T #6071 W MATE P, FLAl A
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ESIERE —% BaF xiE
h#E BE AR =K
SEA 3|44 CPO. 3mSR CPOIIEMEE mEZfl (TSV) « N
pass CPO. BHAERRFHE WCPOMAXZTRE (Bumping) FE7Z

CPO &4 CPO (RDL) FFestH A

FRSRIE: POCERTRABRAR, SHKHE, YRR
@£ EE OlO: W& TRHABNEX

Ol Bl NI, EASRREXERLT R, WEXRE
S KERENZ RS, BT CPO ZRMFHRRA. ZHREERE
KSIZERNERT CPUL GPU LIREFL AR NER, MAXEmiEiR
AR, XIERZE. SThEFE#ETNEXHIERERE. CPO
5 OI0 EEXEEMERER, AIE SRS R AEEA,
FEVEENESXENER, EEFEXSHPHETT. B, OO0
e A T DR R S 2 Mk & 1R IR IER BR

19: 010 TZ R

OlO: Optical Input & Output

FRRIR: BEAWE, WEHMR

(2) BERRORN: FUREZEEN

EECIAAR BT REMAEERAT AR, 7/ CMOS TZ2 &5 /mE L5k
WA T BFE WNFFHFTHNRRRR, HOESEUER
B, BIARERERBTFESERERE. BREEEEFRRESME, 23X
BERRAE, AABTEAMIICFS A EXER TERE—RA: &
Bum, SORFAESSE, BUKSEREAT RS, BESEENEHE
WEIET R, REESMETES L, TR, BESHX
KNSR ER L RBEEEL; Blun, XAEARRESERSE
RMERNSE, FRESHRABES, SRHEABALEERL.

W H AT M E LG 0 & SRS B F 147 2 60T wAE A E P, FAkAlEiE



1
s

b F
— (._-D I 3% i &
CAIDA SECURITIES

B 20: REENXAEIREEH

EEJEHUR XS H EEEaR T

FRRIR: Intel, WHARRHR

SEg -V ik (BB #sR) 287 =RMAE, XA
Mz OMHEET: OCMOS TZ5#A M, EHEEHAESKMANEE
SR BIEEMIRE, EENERUEIFSEFLNRE; OFEBESR
RLBES], B R ATERBE T FE T, RIBGERCARRIARIR S FlE MK
A, QMIENINE, fEBI&RBRFIEMFTRIC A, LR ARE

=62y INTTpEENE B

3 2: fRGCEIRAIEE AR
i RN R BENARBR
LR B, TS RE/REEA R
RAE £SLTHER C P E 397
FETE XD FIRS CMOS #%, BEtRERS
A MEERIRF, MAMAHE M RRA TRIBH X
L5 BORBR, MAERE BEE, B, ST R

RESKE: SHENERE, THAWER

MiHZIELE, 1 LightCounting #i#E, &R XIEH 280 KRR
HEGLEE M 2018 £ 10%I2F = 2024 49 33%, Tt 2026 FI&
BEOREBIT 50%. miZMiESE, BRI Yole F 2024 FLHAEIE, &
KRELER T IZMAETTHE R 2023 £ 14 {23t K ZE 2029 F£H49
103 {250, EESFHKE (CAGR5) ik 45%. MNEZEWE, ™
HRBERGRES: —2EER O IEREER, WARM 2023 £
#16.08 {ZEcieE 2029 FWA B3 2%, —ERBERSERGR,
W NI 7.24 {7 £ TTHEE L) 46 {23£70.NPO/CPOHiEH.O¢ 1/0
REMF T A BB ERE/N, BE BRI I E &It e
HEERIR.

WS L AT R IE LG 69 &5 & WE S B F 15T 2 607 W MATE P, FLAl A
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Bl 21: EEXRRAESRAEERTGIEDR S
2018: $8.6 billion 2024: 516 billion 2026: 529 billion

= Silicon Photonics

= All other
10%
/

HRIKRIR: LightCounting, IHIARFR

B 22: TRt 2029 SFEIREELEIRTIZHEHORIE 103 {Z5E5T

® Datacom p\ugga bles ’,—"'—‘__“-—-“"‘:x‘
R Y~ + ’,’ i i Y
@ Datacom N - 2029 7 S
@ Datacom optwca] I/O $-|O 3B i N
@ Telecom xXWDM ’ ,." AN
/ P \
@ Telecom wireless / ' $5,3B R Y
! 1
@ Others 2023 :' CAGR 48% "‘.
1 o e e
------------ $1.4B s N |
s - Bl 1 3
e % Y \ 2% : $4.6B ’,"
. 4 . \ o CAGR 42% /
/| ¢ \ Y . J
I & LY 5, -
/ seosm | \‘I’ 4
1 % 1 s, $8IM \ o
| $7TM o v | .. | cAGR ,
\ - : / Sa 40% L
‘\\ $10M $724M 7 CAGR 23.29 - 45% R A -
“‘\ 2 ’ “The Cch( ump nd annual gro te) is calculated between 2023 -
s, s 2029. Whe nd 70)5 calculat nn etween myg nd the
~ o first yeal YMU \ blenam,

FRIHR: Yole, MIARRE
HERHEN T Z 5% OIEE
KRR TN RO T ZREMERRT

HERNH F2R S BERFoAtrREMA SILES
KFRE HEK ZHNKFILZRAgEEERNYRE. Hi, X%
WMENAREERS, BREERIEENZOMS; WA SNIHIRTXE
EMAEMEERT, MRGEL29. OREAEALZHEEI. B

BEER (BR/EEVD « KRS R 2R
%%,

T G oL AT a8 3R I L Z G B &S & E S B 16T % 607 W MATE P, FLAl A
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23: XEERFIEZ O IFRXBIRE

TZ@EN ERIEE
RSUGR . SR BREERER T
[N (COB/COULH), SSHMBA SIIME | SEMAAL. £RRHH
HEREIE (£4) THEESRBIRS | wea
SRS e O T E e 1 P SEARAY
Irag%%@g%ﬁﬁgﬁ%?%%?ﬁ;ﬁ%%i::"%“;-&-&:::?::::::_::‘:f::::::‘:::::::;_::I;:::i:::-J:
W 5Ot D RS SRR, D S EANSIEETA. BEEA
i EBEIRG, RATRBRIROE | en men

Lot

__________________________________________________________________________________
--------------------------------------------------------------------------------------

ST TSR JOREORE, B prmen. soten. S

I ot T AT RIS, B | ZUURRS. KA. 123 |
Wit (R A e e { TR :

______________________________________________________________________________________

BRBRIR: RERFIEZ O THFRRERE, WEAHRR

HEREFNRENNEEETEZRPEZLNL EFBEMMER =
ARIFTT.  1RYE Frost&Sullivan £i#E, &R ZULNIXIR &2 HIERE
REPMESEREMNIRE, 2024 FHEKTHMAERN 16.3 AR,
H SRR E NS E B TIHM 31.4%. £REBEVI T ZNIELE
2024 FEF 121 Z AR, it 2029 F2HKMiHMEN 22.7 27T
AR™. B@RMATL. HEH KBSV RNENRS, HhESEEA
Hl 2024 F 2T IHME L LA 18.9%.

B 24: SWMHAEBEREABZEFHIZIE (Z7T)

120 1 101.6

100

97.0
87.6
a | 72.0
60.5
i L 51.8 I I
40 | -

114

20 59 m B | B H N ]

— i

0

2020 2021 2022 2023 2024  2025E 2026E 2027E 2028E 2029E

Ha@pl | EEY mOLRAYL B SR AN B ERZA BRI

BRIKE: Frost&Sul livan, AR
R aBREEXKNZOIE

MR SHR. BEASTataiREMKEENR (PCB Xk
EER) MEELRF, R ORENESERTSHEEMEAY. RIEL
ZERMAIZUanEARMERARE: HXEERFARBRES @
AuSn 1BH}) EERME TSGR SERNAEEE, ERTRES
FERE. BUREMLDSR; BRMAXRASBERRETHE JXS.
BERAEET, BERATEREOAH RURSAMEEN TR,

W H AT M E LG 0 & SRS B FATR 2 607 wAE A E P, FAkAlEiE
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CAIDA SECURITIES
E25: ZRRA¥EMATZ E26: ZRAER (SHEK) ITZ
LD TH1 u bt

SIWITE :
{
Tih2

BRSO B ERBRIEAS, MAMR BRROR: BT EEBRUES, MiARR

Zx 3: NEERER TEXLE

X4 b HRMH BB
A RS SR

IR 55 IR U S 45
TE R TR " BokHssE, IFAE
NPERE ®E (£9280-350C) 8% (£ 150-200°C)
TEERE S, BEOREENES Fax ez
\ MABTH . DERBESHHA.  ACH. EURSAUE. 805
ERHR R

BASEIT R ]

BOfS  EEEEE. SAMDF. TENE  XORS. RAK. ERBES

BRRR: BTERXESEIRSEE, MEAHR

MARENZORESFNEIEBE. LZHREMLFRERER=T7
H o fFEEREXRRRTE REAEM, RTEHER PCB R<f,800G
A0 1.6T ARSI A IEEFIEHE £3um, DUANRSMEE
TZMBRBINELEZ. TZHRAMBERERERELRER. H£HE. 28
AR BRESHIZ FRERREEZINEREENIRERE
=4, ERUSNERE—SERLT.

F4: WHBRENZORSNERE. TERBURTHE

B

RIE R = T3 H

R

" IR EiREX

b2l

BEME  REEXH CKERE) MY (EESE) bwE
L e U EEsmRmsE
XY (@30) ffFE, HRETEEBEIRITZEHH 30RNEITR I —
7 SoRUETEHEZ RIS (Three-Sigma) KA, gmﬁ%ﬁjgﬁ
BoOWTRE  SRESORE SO TIMMERKT TIRERERL:
ADIRIZER,
E XY (@30) BEBERENAISEESNGISEEE, MIEER ;aﬂz ~
S AT TR [0 5 7 5 B B ST B B -
SRS TR, MAVUESE (MRS, BEAE/INEE

BT
i MBS BEIMR (PCB RWEMR) LR, & 1B

WS L AT R IE LG 69 &5 & WE S B F 187 2 607 W MATE P, FLAl A
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AEELESERRITTEANRERE,; SHRIEER
ZBN—ERE, JrSBEERERHESEREAN
AXFMMATZ

KAMZ, i

T Wif TE BRI RSN, wem®y
\ - \ - - HAMMIE, HR.
£ OWATZ AMKBESLS. ALEEN. FUBHSER T
N1
SRR BT R e S s ek = -
; SHEEFBEYERESSHEKERDEEER R L e S RAE
- RES
TR
M OEATE  AREETEG, REMEEAETERENEEN E;w;ﬂﬁ;ﬁ
g EMTERERE TR e
44T

BRRIE: BEERBRIEES, MEAHR
#R#E Fortune Business Insights #{#g, 2025 &£, €L HHHiH
R 28.8 {2 £ TT. TIHiZmim M 2026 S5 30 {2 £ Tib K 2034
FH 4323, MNEHRNESFHEKER 4.60%. EMHTNATES
., BIETHEEEMIEKIR L —. Bk 5G Aih. SiRIEHEEY] PCB
RAEARAEN SMT ZEF KIS, SHEAEREA LN FNSHE
B R, 2RETEM AV TZEREREIRAESIRER. ER
HHON , £IKEEN AR R ATz 2026—2034 F[ENE & F1E
KRAN 2.74% . ZFimTHIER. XBHFSMHEENT =FEK, %
Mo TR FEMMHE KNS
B 27: 2026 sE£IRMF T HRETRTT 30 12 28: 2025 SEEIRM AV HHTIRN 2
e

‘ (D Om:—

2021-2024 2025 2026-2034 4.60% Global Pick and Place Machines Market Share, By Application, 2025

Pick and Place Machines Market GLOBAL MARKET SIZE B Consumer Electronics

288 3 | Automotive Equipment
: BILLION BILLION H [ndustrial Electronics
2025 2026 I Public Transit
N
——— 4.3 BILLION o 2 cedical

2034 Telecommunications

Asia Pacific Pick and Place Machines Market Size, 2025 SEGMENTATION E Others (Military, etc )

_~—— By Product Type

e - /
?d% 0]
{ USD 1.99 Bilion ) 2 By Speed
4
I l ! (G— By Application

@ www. forfunebusinessinsights. com
By Region

ZEHISRIE: Fortune Business Insights, THARFS ZEHISRIE: Fortune Business Insights, IWHARFZT
MEFIKBE, BRI Frost&Sullivan ##E, 2025 F2IRAIEHRM
RiREMiaH, BEEEE 20%MTH SR SR E—, ASMPT Sttt
19%IFIEE =, B4 4T X 17%. FRRHEEE LB RNER, 5§
SN T IHIN BB B R ERER.

WS L AT R IE LG 69 &5 & WE S B F 19T 2 607 W MATE P, FLAl A
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G294

E 29: £RRNMESRF IREFTHNER

T ETERE 20%

m A
H 4T
B ASMPT

B Hfh

HAth, 45%

HZA4T, 17%

ASMPT, 19%

BRIKE: Frost&Sul livan, AR
BE: TUCHEIINTHRBNBESERE

REETAE/ELASINERBEIEENTRIZ, HEHEE
BERETERERNSMMERE. IEMEESERNEBE. £RhEREDH
800G/1.6T X CPO Z/MXEMERT, BERANELHMELRS| LR
&, IEBERARSHRS, BEIEE 3D £RMRSRENFSUR.
SitkER, MUeEEFL (TSV) MKIEESL (TCV) IRERNEELE
Z&1, FAESERFTHYERE, 5EE I ZhEMASTEHIIER
MZEEEGRR, SIEXEREBNFTEAALIERFESH. BT
EMESA EMENBEIERE.

SlZk@e: ReHFESENENTtZzE

5l&%2& (Wire Bonding) 2SR MRTAE, AERB5ILRIE
FHERAEEEEF RERNER £, BRATENESRES, BIRT

Z. REEREEAER, TZoMAERE. BFEEERBFRRE=
X, RERERSIATRE, XASAKESREMMIEL.

x5 RERSUBAEATONRAERESZE. BERSZNABEEREE

BETE PEREE BEEAE PBEEEE
&R Au, Cu Au, Cu, Al Au, Cu
BERE 300~500°C =R 100~150°C
HBEES x B B
RARE i % =
BARES; TER— ifigé?iggig BEABEMENRE; 3
9= BRRES;, IZ2H8, a0 S L REEFEN TR,
e F3 A a) R Fc T35 a1 )RR
BN
W%ﬁ)ﬁ/%fﬁﬂ@; 73[1*11 Xﬁ%@#ﬂ*ﬁfﬁﬂl@; E?? T R A
T URERBEMEMSER  [MEES; B22EmIE -
fElE e Bl TR E N TR >

WS L AT R IE LG 69 &5 & WE S B %200 2 607 W MATE P, FLAlENE
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CAIDA SECURITIES
sRums (—RRNE
L RS BARAEE o A LS P, &
BREE o (e owey 5 FEEH 4E o
) SERhE S kB =

BRBRIR: H£EW R, MR

HKEAEMES IMEBETKBHZESEK (FAB) FEELZME IR
R, BEEESIITEREZER, BER BAMRE, BIERBEEE
TNEEEE, RREDE, BEEEMERR)N, ERTEMESEEE
EEFG 5.

[ 30: RFESNMRRSHERETE, SIEREAHHRFMEE

Ve e 2T B
BRRIE: SMT 2R, MHAMR

3N MEMEEBEERRER. BIXHIEREZR

ST

ISR T

¢

BET]

FRRIR: XEENEN, MARR

SILRERELZHANBMARRNNE, TEATRARERX
RRNESEE, BAESEARRPAEERRE . HIZESFIE%
DR AE R TRE. S LB F IR AR SR AR AT ZH5]
SEEIZHRE. SLAENFHNERE. SBEEMATENE, Rtss
ARSI EENERME, BRH%REN 25um, B ESMES LR
431%1:1534!15‘5’11;%%%'[‘%, R AIAZ RBIAIRT /. SN, SEi&iRp
HXRESRREERES, S4£52REZEERES-ERRESTHE,
AR FRREREELEINER.

WHLAF@mARELZEHERE &EWESLFH %217 3 60T wAE A E P, FakAle il
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HERAURET, MBEIZEAAE. ENHSBFMR=MEET
X, SLRMPERTITABARIK, BIIEBFNRSENERATRE
KREEZFERE. SIRREBURE, BEMENEEREERER
WIAHERFEELE, FareRRASHRDER, £REZH
TRMEBERTHEY &, FRFENEERE. ZIEREENRR
BfEARER, RTARHPEIXEE AR .

32: BERESZRERIE

—

e

Tensducer i WMﬁB
| b B fasonc
Bl = A’.’

> 3

M\ \
2 Bd- mmaw
Pk «I5tBon dkafe i Package
Tk | g D¢ e D b

BRRR: «BTFEEABNSZKERES TZRARMRY , MEHR

BREARES: BUHRERNEREETR

BIRSAREVAERRRELBEESIN THETEBRIAIZT
M IBM F 20 42 60 FRIHEME, MORKECHAREEHT, B
MFeFENLRERSEREREER. 5S|4 NEESG R B
SI&AE, BlREERAXEMESHML, AR A 2m TSR BN RE,
WAL (10) BERZFRTT

& 33: ﬁﬂﬁlb\ﬁ ZH% Jlb*EEZI_ EE

Force and
heat

b _
bonding
ssssss
underfi II/encapsuIant

:

| sumpedreceiver | BN
Pick and align I:I

| E—Coi i = —

[ ¢ =

e
_)

Flip-chip assembly
BRRIE: FSHAHBAREHE, MATHR
FIRSAEENBEES T EIEEHEMERDRIE (Mass Reflow) 5
#HEHES (Thermal Compression Bonding, TCB) ®#h. ftE BRI

ERMEFIE R SERBEEEARRPMAZEE R L, FhR

WS L AT R IE LG 69 &5 & WE S B % 227 #6071 W MATE P, FLAl A
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BREMPEEREEER A2EE, Z2HXERTAREE
40-50um gy Fr, EFRERE, FIA 10,000 /NG L E, BRI
RS EENGEM, BB E TRERZ 5| 2 fEEk. RERE
B MR E LIS BRENAESENTRBE S, KIRFRRAN S
SR, EHFOAEE 10-40um EBRE RS, BiEgE
FKEFRERK, BFIHEREZL 1,000 - 3,000 F//I.

34: ERERESHBERE 35: RERE (TCB) TZHIE
Die . : Bond head
o5 - ca . .
‘ * Inert chamber :— : Thermal Insulator
e (S 0,€100ppm ;-: / s
Substrate 3
Flux I 1,
1 A Tip-titt
Flux Application Chip Attach : . ' l
(Flux dipping or Flux Dispensing) G ST
Pedestal b Nozzle
I. — Underfill
—
- .~ S n
h Heater &
Underfill Underfill Cure W
BRRIE: KRNEZ, MEHR BRRIE: FERERFSEARE, MEHR

FEROCABEMXANEELR, BEMESR C4 BROA (AJEH
FE B iERE, Controlled Collapse Chip Connection) [a C2 A=
(Cu-pillar bump) JE@t. MEEHESEENFE—TRT, EFEHR—
4 AT R (copper microbump) |, PU#E 10um 2R [8) EERVIE
WEEFK. EERENEEE. BEEANRE, #F—TRATHR
BENEEERE ZRAEXERFRPPNFERELET SR SERR
BRKAKZRSERBHENE, DUREE TERMTEN REN M.
MERMBEZLZHMANA, AN NWBUERER, FREBEERA
800G/1.6T H iR AR F 2O EiER AR

36: BNRMEEREEEE

T
7
UBM
/E
RBE o ey

B BHEOS g

FRRIE: SEMI JRERETURIN, MHARFR

WS L AT R IE LG 69 &5 & WE S B % 237 #* 601 A AT
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& 6: SEHBEREAEEERARKXBSEX LR

S8

(& firum) 2Rk HRfECER
F 3R 8 B >130 90 - 130 20 - 50 <10
MRS E >80 40 - 60 10 - 25 -0.015" - 0
I=EES >100 45 - 65 10 - 25 <5
TREEBUKRE >10 5 - 10 1 -5 015 - 05
EAXDERE >10 5 - 10 1 -2 0.05 - 0.25
ENEE 5 2 1 0.0012

BRSROR: ¥ShEHERARSHE, WIEAHR
FERSRRENSAHIHRTBNBEBRRZSE, TN AN ESEE
it®E (HPC) &% &EA%E (HBM) | RERTF. HEBRF. XiERE
£ % M 75. & GloballnfoResearch #i#E, 2024 £k EFHEEHES
MimHAR S 3.06 2&7T, it 2031 Fik 3.31 {2%7T, CAGR 4y
1.2%. H, #£4E Yole Group i3, 2025 &) 2030 £, TCB 404
iz HBM ik /NS R IER TS /0 # AR ARIKE) T, CAGR
HIEE 11.6%. ZEEEHE, SHKAXSAFBEINEE 58
Besi. ASM Pacific Technology. Shibaura. Kulicke & Soffa %, &y
MAFIEE &I EHEA 70%HHiH 5B E.

BERE: SBEEERBHBARIE

BERE (BMNEERES) B—MEAANTHERKZK, B
BREESNEESHNMDEERAZACHEINSBERSERE. 1E Besi
B, ZBORNEEBBE/NTF 10um, E%EZERX 10,000-1,000,000
Imm?, BRCREERE SRR ABIRF; MRBEX 0.5-0.1um, &
EEAFREFEMR T 0.5pd, MMISEEIE/NEBBRAIAHEEE. EANHE. ER
& 4 B A FE KA IhFE.

B 37. REBARALUARSEE. BafEE. REXER
Wire Bond Flip Chip TCB Bonding HD Fan Out Hybrid Bonding
(1975) (1995) (2012) (2015) (2018)

Architecture ¥ : == é
Solder ball or copper h

pillar Copper pillar RDL or copper pillar Copper to copper

Contact Density [EEE-SSSE szzeasd -
5-10/mm? 25-400/mm? 500+/mm? 10K-1MM/mm?

m Organic/leadframe Organic/leadframe Organic /Silicon None None
Accuracy 20-10pm 10-5pm 5-1um 5-1pm 0.5-0.1ym

......
H

DRAROHA RN NMATREENEN RSB KGR, RTF—F@SMD R EHAY 0001 KBTI
B VAT Sk
2

S

WS L AT R IE LG 69 &5 & WE S B % 247 2 60T W MATE P, FLAl A
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HHRIKJE: Besi «Chip to Wafer Hybrid Bonding Development for High Volume
Manufacturingy , TWHARFR

B 38: BIERENESEEIZLE B 39: MAMREEFESBANTZELER
RAE+ rid Bondin H n H
oy _§ :f < — g Microbumps Hybrid Bonding
v
5
HYEFETE g g !_ e e e T
e i |
- -
T
EROREAR iBaRaEAR
BRIskE: BRESMEAN, WHERFR BHLSkIE Metrology Chal lenges in Hybrid Bonding

(2026) , WHABIF
A CuSIO2 BEREIRVFE=-IXRBIZLSE: (1) #E
RITRANEE: REFEILENMMSE FBL (CMP) MERmEELLE
TARE, SKIFEREFEFKMRE; (2) BARETXDERS: B
FaRREIHTIE, FEZETEBMEFETR SI02 LHEHE
RAmEESLINE, 2L Si02 -Si02 FEmEs, WY, €&
Cu f 8] F IRt s MIPR4ERR (dishing) , RXFAZ =M EEE
a; 3) BEFARALE: BYRSHRRKAGERKT &ERET
F1Si02 k&R CuEY BMMERAARE. BERENIZE

ERIBEETIBE. BEREMNEREE.

E40: ARKEEREIZRE

Si Si

Dévice

i

Device

LR

080 |
$0,

Davice

S

| G 8
Davice

Si

HRIRIE:  «Low-Temperature Cu/Si02 Hybrid Bonding with Low Contact Resistance
Using (111) —Oriented Cu Surfacesy , WHXRZR

RERGENAERSANGAEEIGERE (W2W) F11R 5 215 R (D2W)
MR, W2W IR RREERERYIR, AEEHES. REM
Rp9Ls, 274 CMOS ErfLRas. SRAM/SHEZEHM 3D NAND rh&

WHLAF@mARELZEHERE &EWESLFH # 25T % 60T WAERATE P, F LAl mE
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CAIDA SECURITIES
FFRIE. D2W NI RA ZMEREEEFRER, TERFER
S IZTRIEHR, ERFRBEER. D2W #H—550 NIiF XFER
L MFXEFRINEE, RENS, BRERIE. TZ2XE%E; &R
XAeRKRA A T RNHE, BEARES, TERSHHTREIER
S5EZBERE, MRS REEXNEMMEEES, BFIMSIAT GRS E
EERBEELRE, ENMIZEREMEBEETRNIG . EICERGUN, X
FTORERGARY. IgEER, Bit D2WBERE T ZEXIERG
HEAEEENNANE.

H41: AMEIENEERBEIZHR

Wafer level processing - 2 main competitors

|
Sequential D2W Collective D2W waw

Requires front-end cleanliness of Allows wafer level cleaning Allows waler leve! cleaning
die bonder for pick & place/direct bonding

o T T
“z—w‘ :2"-‘5::;:.':'
K d dies
—7 Hoown god e Populated camierwaler  Patlemed target wafer Pattemed waler A Pattemed waler B
l (known good dies %

Lottty
o
i
Collective process WafersA+B

HRISRIE: SUSS MicroTec «Metrology for Hybrid Bondingy , WHARFR
BERAEIIM T —REFRAZHN B, FEXERGUHIZ
OCNARERXFERSHEERN D EEEE. SRBERREBM
200Gbps L ERY, EAERENMORERNEFEIN DR A SR
@m, REReBEUILORNE-EERS, KEEEEES ZE 10pm
AT, SR B EEBRBMETRHRBEEEENK, TEERRSFERS
5, 5R# COUPE 570 NVIDIA 3D #& 77 2R AR
ROFERES TSR L 1, S-S REEETH
FEALBFERF TSRS AR R &R, fI S HERRES B
EEaTORRE, BBETETIZAMARKSENEEEZER. B
BNZIRARE AR GUS A T L S AN, EAREADIEE =M K.

WS L AT R IE LG 69 &5 & WE S B F 267 2 60T W MATE P, FLAlENE
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790 R
B 42: ®E¥ CPO J¥HE 3D B EEEM
fiber fiber
MEM | [Comp
ASIC ASIC EXC i
(A) (B) (C)

MEM | |[Comp EIC

(E)

BRSO KNG E, THARR

RERAREEAHBTRITIIEKERAMSTHZ—- 1 Yole
Group {1, 2EESESRFEWTTEM 2025 £/ 1.52 {2%ET
t4e 7 2030 Ry 3.97 {ZE£ 5T, 2025-2030 F£E A FHKE (CAGR)
21X 21.1%, EEEESTREREZTILEMSE (5.8%) -

SRS B e EV Group. Besi. ASMPT. SUSS MicroTec.
Applied Materials FiE A&, BRITMAMEEIINELE S, BEE>
LR FRALo

43: ERESRERFENBRALL

HYBRID BONDER ANNUAL REVENUES, IN US$M
e: Status of ti rr juctor Back-E Equipment Industry 2025 report r
400

100

o
202cC

BRI Yole Group, AR

XHEBARBERETY: ERABESR~LES

R4E QYResearch £{#7, 2025 FL2IKKH G BEIRETIHMIE
A7 2.00 {737T, it 2032 FRIAF| 3.59 {23%£5T, 2026-2032 HA
BEE 41 KK (CAGR) K 8.5%. TiZmizH, Besi. ASMPT. EV
Group ZEN BFAKRIE ARG THFAIRE. BEERSEFT 88
FE] . & 800G/1.6T SEXERTFT RKMERK CPO HERAZED
Eih, WERERGRENHEREFERA, BEFEREETEMNR,
ARTIRE A REMMEE KNS,

WS L AT R IE LG 69 &5 & WE S B 27T % 607 W MATE P, FLAl A
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B 44: EREBETHREREHGIER

3.59

TN

2025 2026 2032

BHIRIR: QYResearch, AR
ARKMAH R THRK. BERFETRBNSR

WMETHERERD, RXER ROLR/ERNEE) SHAIRK
S ERIRERHTE BHERENEFEE, MR ES P
= KR aREFHNZLIF. XI—S3EENEFETLHNnEE
Wouh : ZEhRTEEREER & HY, RAR IR ERARE B & HHE
e MR B R AR RAE, RRMABEHAERHEIER
MR E L. BEBARRERPRNEKR ZREZTETREND
B, BEEREXRRNLZFIER. FSRESREREK.

B 45: 4 B IENARIRE ARk E 7R ) B 46: BIIRSHMHEERAHNBRETEE
43iM i VCSEL
WO -
VCSEl:ﬁj’f;%E o
WS -l % SHRA
e
%
sase | B K
[ o pefa 8
PIN 530 25 .———— O
4 #5 ' <::| ﬂﬁ
e e
BRRR: (BEARRSBEE LRSI ESAR FRRIR: BT AWG SRR B EBE
®Y , MEMR TIZHM7R> , MIAHR

BRBAFERDE, MELZU D NERBENEERS . BN
BRECHEXAZEBANMER, XRBECHITER BEREHIA
e, WERBEANRERHAEER, BEAIE 60%-90%, FHETNHA
RITZMTTR. BREAZOYR, BRSO AWIE. B PEI2EH,
REE S AKE. KA ,; BERBENEIIERE, ShH5XTERENT
f, EMER. AR, EEREXXRSFCERALE, ZHEeT
EYRZR, R LZATZEEELR.

WS L AT R IE LG 69 &5 & WE S B % 287 2 60T W MATE P, FLAl A
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17 F

48: BEFEROTEE

»‘\
= 4
i
‘ "
Yy ] s
FERRABOR
AROR: WOk, MAHFR AROR: WOk, MAHFR
R7: BEEAEEMAMRES A
EE BEHE fhx EERH
IR
KRN
B 0 % 67
g = Rt e
ETE
A
B we o b1
EE pmms T
I BA
PEI 228y me ] SHBEEE SR
BN
RRRR: AT, ROATRS

SOERIAR—M A “EIRIE T TFEXNE o R IFEXNERAR
H R RS SE RN BB SN R £ 3 R R b F TR RS T BT
KEHFHXNE, RBEREEERR, BRENARE, EERRPSIH
BRRNERFTR. ITLRNE, BELRHTITELR, mMEBTS
BENSAIRMFCRRIAZFE, TEVER RN E, HHE
TREE R BER EB6ENLER, EREXN TR THEEFM
REZBERRG. BEARFERET S CPO Fh#HEXE, fHE
BRPERAREBEIMNE S EERMME R R, MAFEXNEEERS
BE. BRAERNEFHFEK, MBFRHONE, ERNSERERNERAKR
J3mE,

WS L AT R IE LG 69 &5 & WE S B

F 29T 2 607 WEMAE P, FkalEii
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B 49: HERANIERERE 50: JEERZHX AR R E
(D\ . , | BREERETHEL |
T T T
| smtmeETHEL | = =
" , FHRERETR S
| s kA P T et 7
[rfx-v-zz+ﬁmmﬁmﬁ | l
B RFR-EOE K
—FesTET B YA
n |
BRRIE: SHYXH, MAFR BRIRIE: SHYXH, WEHR

WMELZHZUERER TN TH: —BIMARZBEHEZE
S, MERRKBEX. Y. ZEBLMM. 8. KEEEA1TBH
ELSHEREMMUE, RENEREIEFHETHKESR, —25H
SMEMEENTE, XFTHmE Fiess, EMaERIERR ]
R, AT AR R B A B I AR R S M E N T E
SEMNEER; S BE—BMEN, ZBERRERKFERBEN
REESEAREBFREN, EERBELIEMERSR LT MERIKE
HSENLIBFES, ZIMERECTEFEREGEERNBE S, 2fF
EXPEFINNE A MK R RS-

B 51 BARENTEE

FRRIR: BT ANG AR B ERA TZMRY . MAMR

B LR ER, MEREFLORFNEFTHRE. AREIZRE
M=REE. OBERTE, EXFEH K% 800G/1.6T FHiEmERIER
2K 0.05um REEEMFE; PEERER (100G/2006) HFEE
K7 0.19um &, AEE W ROESSIR A S R . QWELT @,
REEFRREREREFLRAS=/E. ORBTMNE, X THKE
XEFEEXRSESATHN=ZHRE , REAERSHBEMLIRA 5K
TR FIER . TO. BOX FEGHRNER S RAREYIE %5
VST A

WS L AT R IE LG 69 &5 & WE S B %307 #6071 W MATE P, FLAl A
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52 MERBARSRLSSNNLGEER  E53: ERIEEARS AL

o | sminan HEATAX RS sfiine BEA wiiik | Seomes
TREERRIRNG | HBEmER XYIZ $EE
e |k, AETREEK | Z8E0), e £0.05um so3um | H00AM
F (xv) NEH () 7 |REMEEES (218)
A _EREARE i XYZ 9% 10nm KigE 5nm
W EHRIRERAT, BE =
RRgSRPHAR B wieE, REE% 2B, iE
xyzgy |IEUEE, SEHIIE e u T B
sy | HUREEREE T | BEMHER | MRREREEK, B | e | fastalignment
iR | mgeEssiTERE |° WERA | REMEEAEAES = |k, el
{11 5 B RRRTE H AT AT 52 N, FHREIEEE K
i ToRErR RS e
BRSROR: BEEREABREPH, MEHR BEERIE: BEERBREAS, WEHR

FBITE, I8 Frost&Sullivan ¥, 2025 FR A EATEN
BB RETHHT 8% NHEHEE . B, BARERE
EF RN 80%, AAXERE, BEBEAEETHNREN BES.

B 54: £RABRAEFBERE] BRFER

ficonTtec SZLO
Tier I
OL L ASERCmmwnpm
Fier 2 y DemEmame BOZHOMN ISR

(DESAENEEELN 699

Cerawan Y Ty
| soomosbiw ]

i

BRIKE: Frost&Sul livan, AR
WiKigg&: MEESEESEHNSHRT

MK R B EHIERMFA LB EF-TASRNXELIR, B XLERE
ML B E RN 2RE. RIENAGRZURTBERNARE, WK
N EFBFEBESABEMNR(NE XBRFRENHREAREL. OB
ENR SR EEZENHTAERMNES IR, 2 OREEHERE RS-
RBATARN R E LT, QB FRFNINIRE T EN AT HIER
Pl st B ER. B H . CoC ¥t B STt s /B tae
ATEMENR, ZOREEFE CoC X EREZUNIXARS. X/ KGD
SIENKRFEFEXBEN KRS HIMONIRZEFILETE AOI #1%
% (Automated Optical Inspection, BzEZF#£M) , AOI BT
RERE, BEEUIENRSNEBAEELKNER L, 5iREERE
EEX, IRBIERBE.

F LA mIE iR E L Z G 69 ST SR ES B %317 #6071 WAz A E P, kgl
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8: WK EX KBS~ #E KB IZ e

F 43 Va4

Pl g D7

BEXERT

[

WA HERT B

LirF

CoC & A

SR

HARR 7

TiF HARER

FAREEN
RINEERE
e S E
ARG
Fi A KGD
SIEMIR R
4
CoC 3ithH
ZHMNRFR
513
SeathE L
WIXFR S
SREERIE 28
iR 2 5
Jo RO
U FThE
AN
HFR KR
R E

PE S
i

R TR
pl|

ﬁtl}l B

%
RESHUNIK
(&)

B
2=

(ERRIES

BRI

AOI &R & .
|

RRERIR: BORUSERREE,
fE& CPO. BEX%E

KRR

FHADENBEDSFA, MK HRRR 6 5
.J}(\ SRIRETR, MIXREN~ROFHENYT B E CPO Fii&

&MNIRHY

MEAR ZIRMIXIEA =, CPO WX AT X492 A EL : Insertion
1 ﬁ%%aaﬁ (PIC) B M3z , Insertion 2 J3 & & 2R XN 3K, Insertion

3 AL (die-level) i,
& 55: CPO JUiXAT 43 /9 P9 B EX

Insertion 4 J9 X2 A #22H 2% Bz 2 M1 o

Insertion #2

EIC-PIC

wafer-lavel

Test
Insertion

PIC

Insertion #1
wafer-level

Insertion #3

Optical Engine (OE)

singulated die-lchip-level

Insertion (#3.5) / #4 (FT)/ #5 (SLT)

ASIC/CPO

advanced package module

Test
Content

Target “Known Good Optical Engine” before intearation with SCC ~ shift test left

FRRIR: ZEENK, MEHR

WS L AT R IE LG 69 &5 & WE S B

WEMAE P, FkalEii
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BEMIRMEE: SERMEER IS

BEMKUBEEERALSHEIRP TS BRI S T EE
W OIRE, XBRENXMNZ OREE TSR BESHITHEE
FEREEDT. X T AIERRABEALR, SEXBES
FRFEIE K, BERABENKEETHMEY K. 2BERCBENIK
YEEHIZMIET 2024 FIXF) 9.5 {257t Tt 2029 FH53AF) 20.2 {2
X7, FEAEKE16.3%; hEM 2024 FHRHA 33.0127T, M
112029 Fig % 65.9 27T, FEASEKEK 14.8%.

56: EREBEENIKMUEBTHHE ((ZXET) 57: PEXBENXNBHZME (Z7T)

25 70 )
60 _
20 3
- 50 3
15 | 3 40 -
10 &
20
5 L
10
0 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 ] 0 1 1 1 1 1 1 1 1 ]
2021 2023 2025E 2027E 2029E 2021 2023 2025E 2027E 2029E
BHRIKIE: Frost&Sul livan, MHARR BHRIKIE: Frost&Sul livan, MHARR

SRS 12 % St i S Wom R 7T, & S um ) it E 4 9 SRERIRES
BN E A AIREOT L ZSumitH, IREI TR ELE
FEMSHFS, 2 DUT RIEREASER S F5, B TOSA EaHE
KRR ES WP ERTMES PRIE D HIE N RETR
NBAML R, XFRRERIERABERFNRKES, REBX
PR ST ARE . Bih. SEEE. TDECQ 580N E. #ummix
B, IR ITUR EARAEF 5 FEFREREE A S Y, ROSA
STRCE AR R IR EIRAD AT (Y, B L R X WP 5 RITIRAD K,
[ i AT SR EAR SRR B PR MR

2= 9. IR SEEERE S SEARTUR B I

WRAR WY Wk FRTE
KRR EH A ESHANTRNRE, HTRENHFNERS .
KERIE BIED. SHXLE. TDECQ (XS BEIREAERMN) S5

G s
715*%3&_% 25 B KMIRESRTTER RN SSER, EERBOLERE §im/ & 5
}l
\ﬁﬁ PhikEE 2/ (TOSA) AHESHMRINESE, MRFERKEHTHAL
Y& G as _ .
JT. B 55;
(TOSA)

KIFEF KA AT UERR L Him/ e & 5gstt (TOSA) ZHk(E
S R hRESH
FAELREEN RO RN O IhRE B LH IR R 5 R S R R HAIRBE B/ =
i/ (O 7, EEmHETCERE R SRR (ROSA) MfE SR
KRG RRBS B 1) BRESTUATEANESESRENK, 2) RELRE

WS L AT R IE LG 69 &5 & WE S B % 33 % 607 W MATE P, FLAl A
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(ROSA)

IS
=Sy

5

2HTUAT PON MR RLEFESIREMI; 3) WL

F AR R EREE T YRR 3

FRRIR: BRSBTS, AR

MWIKIEARE, KR/ENIRIEIRE S FIERE R SIERME, R

8 IEEE DUAMFRERZ (P802.3dj/D3.1) , #AiRrEIE TDECQ.
HIEE SMUSLIATIRE . ZSVINREE . HIRERE . EOEK

MIREE. s HEEE

AR, EmEE,
Z= 10: S/ HMRIEFRE X

Fs

8

9
10
11

12

13
14

IR

SHYtEE (ER) FIMUISE1E
HiZE (OMAouter)

ZHNEEREAGRMN
(TDECQ)

RHNIRER (TPE)

MAX R E RS
(RINxxOMA)

ENEEHIREE (SRS)

W HE) (Output jitter)

AP EIRIRE FRA AL
(SNDR)
PR ERS (EH)
S5&EREMAEE (VEC)
BEIIFEE (COM)
ZEWMARR (EH)
ZEWMARR (RHR)

BT ILER

RFRHE (BER)
EmiE (FLR)

REERAELL. BEIERE. AR

IERAE
ERZ PAMA 55 “3” A5 “07 AFMFHAINRZ
tE: i OMA BEFHHINK L £. WERERFENMIL
AT, XEL7A 37 M6 ‘0" Brihds 2t
Ul #TFRITEEE, £SEERMNE
ABRZ—NIERRM, ATIPE PAMA XL HHHES R

=

—
HEESHENIHETHRE. HiREEXA: TPE=
MAX(P_max - P_avg, P_avg - P_min)
HrsRaERESESRETTIR (OMA) MitE (BS%
Bt 2 FINE)
B AERAESEESHRG (A=), RERAS) i,
55 B iR BER R RIS/ NEAETIR. BFELL OMA
(dBm) =R
BN E PAM4 {557 PRBS13Q FBE AR 12 MFEILA
EMERRBERRLE, SEELKFNELESENEEN
KRR
ESRSREMARANRFMNLELLE, BEL B AR
iz, JIKTF 32.2dB
EH 73 CDR R R REEE KR, VEC AL dB H &
UHREEEROHAEEENER
SERPNIEEERESRIESEFRIBZLL
EVEBAAEENES THFF B4 BER B8
RIRZWAEE N5 S T4 B4 BER B8
f£ COM=3dB Mg T A\HERS |, B4R BiR BER
AYRE
Hix LR SR IE A B EE R
MAC ¥ 72 TR B9l 5 B & X ER9 EE 2R (& FEC &20m)

E%*#;Eﬂﬁ: |EEE P802.3dj/D3.1, mji&ﬁﬁ?%
FEE LR E M 800G, 1.6T &, 5B M. RaEish. gE

MHFRBMBIEIERIR, (NSEFEESTE.

KRR FFEE R ANIR

RESRYEZEXRURFEFE, = R OIREHRARIEFRE L HERE
FF R

WS L AT R IE LG 69 &5 & WE S B
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&1 EERERET, IR ERARIERE SR

KRS A iR S 2a 5T RBEAHTN
. KERE . BEEREE .
I IBNAHR o IBNAHR - IBNAHR
WE Ly
10G B BT i 2R S A bl 3t 10 R DA TR R SEAB R 100G/200G R&JA T
10GH» B LA TR R FAR SN i 10GBaud T LA TR R FABE SN i 25GBaud : SR
(10GBaud Fi@iH) (10GBaud H$i@EHE) FEAEHON IR
400G YAEHUNR 400G Y&
30GHz 28GBaud 30GBaud 400G SAEHNI
(28GBaud /\i&i#) (28GBaud /\j&@iE)
400G YRR 400G Y&
(53GBaud PUiEiH) (53GBaud PUiEiH) i
50GHz o 56GBaud o 59.37GBaud 800G A=K
800G JAEHRM I 800G eAgHR NI
(53GBaud /\i&i#) (53GBaud /\j&iE)
800G JAEHRM I 800G JeAgHR NI
(112GBaud PUi&EH) (112GBaud PUiEiH) i
65GHz 120GBaud 113.44GBaud  1.6T ¢iEHis

1.6T HAEHN
(112GBaud /\i&i&)

1.6T YeAEHNI
(112GBaud /\i&@#)

FRRIE: BORASSIARIR RS, THARIS
1) REERERBEHEENENR. B SRR, ARREE
2REEENIRNEE. HETSERRERERE, NEARESHTE
ERFLDRBRERR, RAERREXRTALUNESHER . SEESHE
SRS ZOEMRABETE, SR s N TN E S EEEE M .
FeAELRM 400G [@ 1.6T A, WRBE EHRKM 30GHz 1274 F

65GHz, T 3.2T M EE it 22t 38 =53 A% 100GHzZ,

B 58: BXiAL{X38 DCA1065 REERH 28 [ 59: PAMA {5 S 298I AYAREXSEE

FRSOR: BRSBTS, TAES FRSOR: BRSBTS, TAES
2) R ERTESRERERBDEER, hetEMEIEES TR
BEZHMES I RKSRREMEL, RIRERERE. 2 OERIR
BREER, RETVELFREESERN LR. 1.6T LERHBHEE
RIX 112GBaud, ZRM#RkERTHRFREERILZ] 120GBaud.

WS L AT R IE LG 69 &5 & WE S B % 357 2 60T W MATE P, FLAl A
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60: BXIF{X38 CR3302 P4k 25T 61: BYSHE S SIRENAT R HIRRERT

BRBRIE: BRIREEBRIE RS, WEHR BRBRIE: BRIREEBRIE RS, WEHR
3) BBATNATEHEHESRENT, TREDGTEE
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BRIRIE: Frost&Sul livan, THARER

MEARZEE, BN 85EREMNEELRERE, Bo5m
ZRUEE. RETESRTRBEESTEREMES. 2 OSR &, BAR
B2 E, BRLHKERIE 65GHz, 5 Keysight ) 120GHz 3%
RZ, BERTHE 1.6T KEHNIK; NHRE LT 5RO,
LER L = S AE B2 120GBaud 24, B AIE FEH RStk FE.
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Faft, LTAESHRLE. HRERDLFHHELDR, #ERS
3 N AR AR A S IR f BRI T BTN E 3%
OFHRE BRRYUESFIIBSY, IRRHEHSEMBER
REKREE
68: EENmENIARL

FRRIR: BORERBRE A, MR

2) PIC/EIC &RFZIEMIN K& MIXXSHRA PIC. EIC S5rEH
E=hRERSETEHRN=HG%5H, GFH COUPEARKEICS
PIC ZE#E&, R LBTXRRE, XRESSIMERR/NSIL, H
It TR AW E @ ENIRIR S, BN EREREEEENIR: BERETM
TER R EIC, SeSMIRTHE MER R — A « SEIXZ B RIS IERX
BESHEMTR, E CPO BFHXBMIMie —. ZIRTIREES
FTEAFRIERE R EBH TR EBEXAE S EAREE AL RN
ALE. R&ETE, ficonTEC W & RN iHir & T 2025 6 3 AL,
ER X UltraFLEXplus Bk &5 IG-XL wiZEres, TRfUst
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B 69: A7FAH COUPE LHEF “LR T 44

Electrica Die (N7 Design Challenges
High-speed optical dulat TR R T R Optical /0
driver design < - ¥ ulens design on support Si
¥  High-speed photodiode trans- i ¥ Optical /O path simulation
impedance amplifier (TIA) ElE - o A  (mirrortuLens+GC+reflector)
design e i | ¥ Optical /O interface with PIC
¥ Heater controller TMI model
¥ Wavelength stabilization
¥ Process variations 30 Stacking
3D floorplan
PhM::ICtDIT (SIO' Ni:iﬂ _______ f SolC-X/TDV/C4 bump layout
jotonic circul 0 Fllmll'lﬂalﬁﬂ
v Photonic CKT simulation ok "

v Interface physical checking

: g’;‘:ﬂf" ¥ High frequency channel
¥  Electro-optical co-sim e : lrllodallatl;m::llm and
¥ Modeling > simulation
¥ TMIiiVerilog-A Thermal
v DCIRFINoise/Multi- ¥ Mechanical
wavelength
¥ Photonic layout design and
verification SolC-X Bonding

C4 BUMP

BEBROR: ATRE, MR

& 70: ficonTEC &&[EZ% 3D CPO MK
WLT-D2 with Wafel Autoloader

ATE Electrical
Tester

—_—

FOUP Wafer
Autoloader

HRIRIR: ficonTEC, THIARFR

3) MEMEFS OF #R A Mike %P ERFE B Y1 EI FF G 1= Wi
FHITERINEENIR, =0 OE KGD, WIXE = I8/ 5nigiii A IRFE
fRiRAEX<IAFE. TDECQ. SLIAHIRE . B EEEIR. UNHXRBR
AOEER AR IR BOE B R AR SR, RIRT ML NS
FHIE, MzWSHRERNN ERBEEHSIBES, EUERREEER
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T RHI L AIRR -
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AaIRAREL, CPO &R &R H ASIC 55155, RGN
FEL—FE LERBESSXRESHHERIE, WIS REMARAE
BESTEAEAHERRR,

MP VSRR F NIRRT SR#EIE B, 1R & E IRV RN B K
BfEmE,PIC RASRRTEANRRRE LN SBEXARESZSH
FATU; REZNENXFEN YRS RERH. SELHRE5
B R FONIX B ED S HRE TR SRR RIRBFR
FNHNFBER—TEMERIERESSXES. BERE, RERX
HNIXE =R CPO BRI XS —.

2.5.2.2 ATE % #&: BEZNHZL, SHERNHE

BapUiiRE (ATE) 2R EFMEBEATERENRES. X
SHEHHAEREBIMEEETARNENLEFRSE. ATE BTN
SERBEREREONIREE, 55K /O S|k, mNERBE. B
MEERHFES, XRERDHWEE, HFS5TREASEIEELERN, 7
EHEINEEENERER . —EXEMN ATE REEZHNIKAAN K
KR, NV ESHEBENEST. SEHTSIM. FHERFESFRF,
KRB SEN RNV S RSO, BENUIOREBNIEFE
#. ATERENIFRESBE. FITHFERFL, JRNNKETE
EEANIM, Wik EUZM T, 2RERMRAEESNIKNEES
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B 72: Z1EJ5 V93000 &5 ATE i+ B 73: ZHIxik UltraFLEX BEIENIRE

L-Class m—
S-Class Massive parallel SOC Test

L}

>

Number and Mix of Digital, Mixed Signal, DPS, RF

BRI ZEAEM, WEHR BRI RIABEN, WEHR
EREFNINAE R P, ATE gt 0 TIERR SR IREE
FHN. BAEME, ATE BYRIFEMERIE, AETRHERR
MBF RN, FIRBOCHERNZRNME R BRAFEESH; S5it
R, MZAFWIXATMREE S — MK ENTREESHEL . 1
AEXE. REFTHTZENRESRR SR, HEHAZESD
EOHEAER. N EFSHEEEIT.

B 74: FInik ATE BRINIHERH

"0

Prabers

Probe Cards

BRERIR: RIGAEMW, WEHR

I ATE 2T LZMER, BEEXM CPO NXGIR, =
FIERSRARBLNER. £% ATE T KMBERRESZETN
HES, & SEMI Sit, BE ST G1EE 90%a 2K ATE Hig. X
BRENIHMFIER KT, B2 HEEMAFREF S EREFIEEIFT
MIXBE S . 5120 2025 5 3 A, ZFEImAL ficonTEC BX & HEH HFKE
EECFRIAHL BN E & E RSN ST, KA TRARE PIC/EIC &
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R8I ENIK. CPO BRI TZHIEFTME, &
B M BRI MBS AN ATE FEMNXZET RENREZRET

2.5.2.3 BN BEEEINMHES B WA SLHE =R

miZRETE, KR FUIRRETHKPEEIN HES. £ CPO
RN EREW SR, BRI ERAEFINE. KA
BITHRXE LA ERNBER. SHTHALAT K, WIXERT MR
RPABIHERER (FWEmENRX) « KSIBREMRERE, HE
FREBRM T EBENE.

EArEBLEMNEE B EML TRE , AN
SRR - R BEFONINGUE, T4 2025 F 52 TS E ficonTEC
MERWE. ficonTEC B2EERBER. @RHK. &R RERAZNIK
ERnENREHEE, ENERENXREESERNFTRKE
UltraFLEXplus ATE S5, FHERFA. ARBELEEAER K.
£ CPO 5| N guts, BXMESRER AL CW U Eas. BEtmBE. X
SIZ=FRNiXhE, BE CPOX5|E NS RERERLE CPO &
FiT&. 1 CoC ZNiXGuE (BTFRENIXZE. HRMIXZ AR
REIATY) , EEERE. BUEIRENEA 5ERERE. B
EREMLIMFERFR LS EREREFFEITKTE.

& 13: ERHELN CoC E MR IRFZIERERT EL

EiRXRl HERRER EiRaX W%

XHRT

REEE (Chroma-58

BT X3

(BI74P) 604) (B16202)

RERAHRNHELE,

e e TEIME
B Bz, BN R EREzr - = 1B
1zc
EnE BB R
ST gAmwE  SETHMERSANE %ﬁﬁx 44 44 44
=
SREE S1M#HA (B 8RE) £ HEHZHX .
) - 32/48 (Wik) 32 48
B RERFFMIRIEE A=
L pEErANBRESE  sELSER o o
BESEE X ‘ 40°C-125°C  45°C-125C  40°C-120°C
mE b5k A
B REREER 2 /MK
\ RERERER 20N ai c c o
N—— BEREN  WER (Max-Min) KB I 0.5C 1°C 0.5C
Jm X/L)\;ll e BE
Be
o +1°C +1°C
& —HiE N = N RN @40-100°C + (1°C+1.2% @40-100°C
o —HEN = RN m - s - 27 - )
RESSM (Max-Min) BBk 268 ERREST 15 AT) L1sC
> 4 S O
@100-125°C @100-120°C
ACC 3z RERRHEESIRE  IRERNEE
B e TR - IR <0.2%F.S.  <0.2%FS. 0.5%F..S.
BE HIEMIRE A=
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EiRERl  IERER EiRaX WNTTE

eI\ BESCHI M B/ NERERNE  BUER/NERE 0.1mA — 0.15mA
R DR e i Im RIE .15m

SRS ER TR
e LIV 5% ¥ ¥ ¥
RS ST (K-BR-BE) Wik =S =5 =5 =5

HRRIR: B EEBREAS, BRMESRBREASE, WEHR
BEERNRBENRFNERFRSENLTTH

HEBXK: BFRARERRENTNREEMNTTH

HAEREFIEER 57L_l_\ E RIhFEER, fEX. CPO %
HHEFHER S STt E&’“ﬂﬂl_v , HERENFNIRFEMF - 8
BIIHEA TR ILE F K

(1) MR IR R Z K MK R ) IR R IR T

BE& YeAEsRE A 800G BX, Yot i MG A il THEE 2 M 400G AKX
B 5uMIRFZE + 3um. EEERFERF CPOFESEENSH HES
NERIE. BEESETZREE LR F M3 FﬁkmEFﬁhﬁ
MR IR S EREMIEETRE N EEIEFARER.

3= 14: T B E R EERE R R T TR T

KR RER K& R/ BB kR HftiTtt
400G +5um £10um +£15um - +35um
800G +3um £10um +£15um - +35um
1.6T +3um £10um +£15um - +35um

WRSRIR: A SREBRNES, MAHR
(2) BERTHIMETRKE CPO HESHXERERHAKR

CPO X525t h HEAHE, NB=EREIEYSE, FRE
LLM%MﬁﬁﬁAﬁu$%‘@L%ﬁﬁAﬁﬁimﬂ%ﬁﬁé%*
RENEMERRE XM TR SHEEXNES MR, MU IRAFEEE
FIREESER. BAXRKITESP, XTFEFSHESRTNX0.3-0.5
um, 58Ty oum MR EREKRE, EEDSHEE IR
BRMERBEHE
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B 75 ShiEmARETEE B 76: FHLHHES RETEE

J:EE [m Ed UILILILTT tvﬂi
:tﬁgzi: ——— — Eizgﬂﬂi
B HHE
(a) RAHREERS (b) A/ KMKTES
(a) Hthnssc (b) #nMicrolens
BRRIE: {ZEBRRE, AR BRRIE: {ZEBRRE, AR
(3) MIXFATT AV L B FHF R A IR R IR SN FEin A R 5 frit i s

HRIAFHRADTTE

—7HE, RERKESEIET T 7 K2 M 400G/800G KA 50GHz
7%= 800G/1.6T prFy 65GHz XA £, SFEIR{UFEFr 224 Gbps
PAM4 {55 . CPO RIg#— SR SIEE I HER, HREE
RFHEMR . e SNIHREN TIEXNRMD ILSFHFRIERALR. T
RMERAAfE, RHMEBSF4REF KEDEM.

2 15: CPO JUIRAHE: TR AR B IR T B

7N+ ] CPO ik lEHBk R
HBFERSAENSE SLIMTHKSERNANE, T EITAZHBESIR & RS+
e BE NPV
BORERAINIR/E  EESShEAof k., BT Bk E R, BERMX RS IFEFh
SEEFE RN TR kA

Mo EERNBEBNINRE, FEMKZHRE YR ORI mER; Hith
BRI R EINR S IE K BR MIRAD X (G T I

BEI IR R AL AERMBE WEEI SR, RERIEILR, BH
AT ESEXMN @R, HFEEBEHTRARAE

FRR: WERI B, AR
WD R FE FIRASA, HURFEREE

CPO RGBT SR £ BX LU RS, NRERT F iR
BEREAR. SHEFB. CPO i ASIC. &k PIC. EIC B K
BT S5 1 SRR, (E— o S B R S I AT B S35 7 3ty
BB SRS B , EU N AEA SR RS EE. B4 SR
Sk

ik ih AT IR — NI IS 85 ATE X NAA. &
I 5 SO U 3 SR 3 48 7 B — U 2 8 5 P 32 L TR PR 3t 5 75 7 o
%484, ZIEk Photon 100 FA R K FERSREERE

= 3R/ ST

BRI
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UltraFLEXplus 25, X#EFmES/NE. XF5/%E5 CPO MXEA,
[RBR ATE " B IEEESC R — R BENIHEFR. RARNIKF R L
BN ZEE52E R B ERIE, NI BEE S RERE
FIERIONIA B ZIRTT, HEIIEDTN REMEZ DT R
R RENIX LT T RKIE K.

MIRID R B RARTR T PRNIEEEESTE, BEHFirEx/CPO
KHENIR I E RSB . Z2EAMIREL, LA ATIEAN A=
MNMERO

B 77: #5/CPO K =AKBrO5TIEATR

Collaboration

Seamless
integration of
equipment

Automation

(Key for scaling HVM/
lowering CoT)

Innovation

Standardization
New
Simplification, approaches,
interoperability,
wide availability

methodologies,
equipment/
technology

FRRIE: B8 SEMICON FRscAs, BHARTS
—EAFEHRNFREL R K AR BH WL PR SFE 2 B A9EH
EREFREL, TIXFRNS R AT E MRS I NLEBE I,
HENEF=4NUE. AE. ER. RiRMNEE, TELEREEZSTH
SER. RERTREIEZRBENASHNE, B RIRE KR SIFEA
BUMURBERE, S XNKEAYTHREXNERNE, BERRH AR
FIENETHE. WEPTERERRT, BERXFENL. KELEMNE
ARFEHEFEEFTEIEERN, TZNERS.

TR KRS TR o A K 3 AR S o H21R
B, RFMFIRT (FAU) MEmBARREER. HONtia K
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WIBEE. B BERAFOER S, BEXLTIET. BEALFE
BRFNBEEOAN, NEAMLEERR, BORENEATFR, B
A MNRIERE. St BEMEESENESRAGTFH R

= BAFUERBUE Bl HES - LRI AV RS TR
AE, REBEEHIL, XBEREER, SAMEL R FIEME KT
A EEHERAGFEEZR. AN, NEBRREASE M AIRENRR:
M E LRI RBINZFAHIERESN, ERBIXDERE . EEIRS. LT
BRI REEBRMECEIREFRREN . FRBNIXF U ERR
IRZECSEIRFES, BEXFNKFNERFEkE, SEHEURX DK
MBS NERKE I RS

BEIEFR: BESRENELNRER & REAFEET

15
EEFARIRT BT E RN ERE B S EK, B EN
LA BE ¥ A EASREANRHNZOREARTFIRERBE
FERNZIREAT 30 28, £F=REBEN 70%-80%, e EEERXY
REMEREAE 90%LAL; BERATERFEHA 0.05um 5, %
BEMRSERMAREMHRBNESNZEREBIRE D, FTRIENENS
ES52RIMENEURELIER. ARG RABIN XTI/ S
THKFIEENES], AERERNEERERS M. RERIE 90%LA

t, AEBE. SREMAIEEFRETZEM].

BAVSHTEE 79: RBEBANEREAIT

1&iR BElmEhiREr S MRERENEN

£0.20dB
0.1um/0.05um

-H2A

HEALF

FRSRE IR TR+ AR LEMES

FRRIR: FUTANSI, THARES BRRR: MR, WEHMR
MITU KB B mE, SCREHKANREFEMNBIER “HBi

— WKW — . AREGER, REZNIK. RN,

SR BN BAFRMIKE TR E . BOLRE. A RNFTFEK

MERUAE , B RASF 5-34 MSHKEENERES AN ENBEE,

KBTI RIRER LI EE 60 N FAUUNSHA R, GEZRLE

A E A BRI 8 SR IR, SE IR B B — i SR T N &
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Bl ATE B S EEXFNIK, J CPO B RftFrEileaT.
ERHER, f— I Z2RFREEIZER S IREF SE - HIERE,
XFIZ2HEMEREEFREFEERTY, FEIEEECRS Al
TAMUERE. HHRMREFHE.

BB T LB RRBAR, NN SR A 21k
2 WESKMEMERFERT. FRNHBETHFEZTFBITEN S HY
BiRE, BRESHPERERS; Hr—REEBENHE RN
KHFENE R SRELEKH TR RS, ABRTR KR
ZINFHFITNHERERFFL, BRREBFSARAE. BELRRS L
[t B R, WX AT IEMBYIR G E S5 H1FEIR & E &
ENEEBRTT R, REHNEIRMAEN . BIEEORNDSELRN

RENL NS KR
RaeRF: BINRKFRERY, BFRE BURSAH
A

EIRNARRY B SRIMEL P RENIME Z BRI RO, A E
HWRE BRUSAE O BINETTRIEHET = FENE, T8
HRE TR, IR EHE Al B OB
KIgE.

LUBSMREIRE LKL ASMPT 76, #EH 2026 4 8 Al GiiiER

KR, ZIMPMRIEREN, ARREXINEHESH 36 PMREKE
6-9 1A, HRERIFZHMA6 MR HEHRIFZHHY9 A

E A SRR RO RS R T LR a8
MR EFHDERM=mmE, A EREIISRFEEFREHKE,
EARRFE U SEE U SHEREIRRKTEEMES A
& 16: BRI BEXBEENXMUER T E R ~=HmHE

| KRR A phiR B e TT RESHTY
1.6T RN EE ™

BRI ES 65GHz 2E&/=H T 120GBaud 2 &/ H “w
A
50GBaud (5t 30GHz/

LAy B 50GHz) BRE;

(E#&Hr)  100GBaud (3t 60GHz)

e REEESERX
&5 A4 56GBaud %) 106.25Gbd, ATHF
1.6T/800G &1k

IS IE
HEEE AR EET=RS AFEEEFERS
g (1 16T CERT fhﬂ&’%ﬂﬁﬁf# *A%?&%ﬂi?ﬁf"
) b1 #
LTREE BWhSH ., BEARESE Em A iREX Y
SEME  BWPSH ., BEAESE Em A BB/ &

BRBRIR: BETEORMEE. £XE0. HFREREARATREE, MAHR
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ERRT ST
SRR KE ficonTEC, FTER-RIREFHIER

SRR 2025 £ 5 AR ERE ficonTEC 2R WE, FE
Wil 4 g 2025 & 5 Ak, ficonTEC BEIKNEFRFFEBE)
RN XS RTREFEF 2 — MR T BEELR MG
MABIEFEBE . ERNIAN SR BnEmRRT R TE~mEER

ARG =8I

®’E

RIMEEMERKKRERT. REEERDHY

AT 800G KL EaESesk CPO SRR BB HEEARSN
MIREFNHNEZ—

= 17: ficonTEC £ HEIARKIZRZ AT EMAF=MH

F@mA%

ASSEMBLYLINE
(AL)

CUSTOMLINE
(CL)

FIBERLINE
(FL)

STACKLINE
(SL)
LASER
WELDLINE
(WL)

Thee e

AR F
LR RIS

REZRAE
X R U

Sk Z
= Fa

AR

S EE
BIFR

ST
1T i3k

R

XFF CPO i 800G/1.6T #&24H; ¥ HzN2BEE; EDDIX

MEBEERE,; T ENELR. HRENEE. )

KBRS, AR B TAERR. OCR. BRELEENR
¥ RENIRTh AR

EONHSHEEIEN AR, WREBNARIGRSE RN ER
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Information Disclosure

Securities Analyst Certification

The analysts signing this report hold securities investment advisory qualifications granted by the Securities
Association of China and are registered as securities analysts. They have prepared this report independently
and objectively, with due professional diligence and using lawful and compliant information, and are
responsible for its content and views. They have not received, do not receive, and will not receive any form of
compensation, directly or indirectly, for the specific recommendations or views in this report.

Equity Investment Rating Definitions
Bullish — the SSE Composite is expected to rise by 20% or more over the next

6 months. Neutral — the SSE Composite is expected to fluctuate between —
[Market Index 20% and +20% over the next 6 months. Bearish — the SSE Composite is
Ratings] expected to fall by 20% or more over the next 6 months.

Overweight — the industry index is expected to outperform the SSE Composite
by 10% or more over the next 6 months. Market Weight — the industry index is
expected to perform within —10% to +10% relative to the SSE Composite over
[Industry Index ) ) ] )
Ratings] the next 6 months. Underweight — the industry index is expected to

underperform the SSE Composite by 10% or more over the next 6 months.

Buy — the stock is expected to outperform the SSE Composite by 15% or more
over the next 6 months. Accumulate — the stock is expected to outperform the
SSE Composite by 5% — 15% over the next 6 months. Neutral — the stock is
expected to perform within —5% to +5% relative to the SSE Composite over the
next 6 months. Reduce — the stock is expected to underperform the SSE
[Company Stock ) )
Ratings] Composite by 5% - 15% over the next 6 months. Sell — the stock is expected

to underperform the SSE Composite by 15% or more over the next 6 months.

Legal Notice and Disclaimer

1. Caida Securities Co., Ltd. (hereinafter the “Company”) is a lawful securities institution approved by
the China Securities Regulatory Commission (CSRC) and is qualified to conduct securities
investment consulting business. This report is prepared and issued by the Research Institute of Caida
Securities Co., Ltd.

2. This report is intended solely for the reference of the Company’ s clients and specific professional
investors. It does not constitute any investment advice, investment solicitation or trading
recommendation, nor does it constitute the basis for any contract or commitment.

3. This report is prepared on the basis of analysis, compilation and evaluation of information obtained
through public and lawful channels, publicly available industry data, listed company announcements
and compliant due diligence research. The Company endeavours to make the contents of this report
objective, accurate and complete, but makes no representation or warranty, express or implied, as to
the truthfulness, accuracy, completeness, timeliness or applicability of the information contained

Please carefully read the information disclosures and statements after the main text.Integrity Wins Clients; Expertise Creates Value
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herein. The views, conclusions, forecasts and judgments set out in this report represent research
analysis as at the date of issuance only and are subject to the impact of macroeconomic conditions,
industry policies, the market environment, corporate operations and other external uncertainties;
such content carries the risk of being changed or becoming invalid. Users should not rely on it as the
sole basis for decision-making.

4. All contents of this report represent the independent views of the research personnel only and do
not represent the position of any government department, industry body or other relevant party. The
forward-looking statements, valuation judgments and trend projections in this report are subject to
uncertainty. Any investment decision, business judgment or related action taken on the basis of the
contents of this report shall be made independently by the user, who shall bear all risks and
consequences thereof. Neither the Company nor the authors of this report shall be liable for any
direct loss, indirect loss or consequential loss. The copyright in this report belongs to Caida
Securities Co., Ltd.

5. Without the prior written authorisation of the Company, no institution or individual may, in any form,
reprint, reproduce, excerpt, disseminate, tamper with or quote this report, or use it for commercial
purposes. The Company will pursue full legal liability for any unauthorised dissemination or
infringement.

6. This report is directed to the Company’ s compliant clients and to professional investors who meet
regulatory requirements. Persons who are neither compliant clients of the Company nor professional
investors are advised to review it with caution. Any acquisition or forwarding of this report through
unofficial channels is unrelated to the Company, and the Company assumes no liability arising
therefrom.

7. This research report has been prepared in strict accordance with the Securities Law of the People’
s Republic of China, the Standards for the Practice of Issuing Securities Research Reports, the
Measures for the Compliance Management of Securities and Futures Operating Institutions and other
applicable regulatory provisions. The research personnel conduct research work in adherence to the
professional principles of independence, objectivity and impartiality. Neither the Company nor the
research personnel has any conflict of interest that could affect the independence or objectivity of the
report, and there is no instance of using research reports to engage in benefit transfer, non-compliant
promotion, misleading of investors or other violations. Any person who consults, receives or uses
this report shall be deemed to have fully known and understood, and to have voluntarily accepted to
be bound by, all the legal statements and disclaimers set out herein.
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