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SAERPOERDPEER GPU B 30% £ 50% MWFEEESFHFENET
GEBTHERELEE - AIEBREAS GPURack Z BRI E@NE (R A
BEERE) - TAHA Transceiver 2 EEBEZREINZEA AR ZE 800G/1.6T - LMK
FE51%2 2 CPO Scale up Switch 1§58 2027 FERAKYVIZEAER PO -
BRI Yole Fafh - 2IKE R CPO EEFHE 2024 FEEHREXREE
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800G * 1.6T ~ 3.2T RIEFA AR - T8 2027 FEMEE 537 =TT -

TERBEAVE PIC RRETFRSE - TEBEXMSFRR 2R
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P& Scaling Law fE4& - £ Al KIEEFIMAREFEBA - EHPEHEFE GPU B 30% £ 50% MK
BREEEHRNETHEETNERELOE - KIERRAZR GPU Rack ZEIMEEHME(HER A
B#RE) - TRHA Transceiver Z BEHEEF MR AR E 800G/1.6T - IEIMNEFYE5IZ 2 CPO Scale
up Switch %5 2027 FRBYIZTEBEAER DL - RIE Yole Fafh - 2IKER PO CPO EERH
2024 FEEHPRFEHRZE 2030 F4 81 B8%7T ; B - SR EEEH (Transceiver) THIZTIE =
800G ~ 1.6T ~ 3.2T B4R - Fafh 2027 FEEE 537 8=7T -

1: FEfh 2030 EER DL CPO EEIGE [BE 2: 8fh 2027 & Transceiver EEGE US$

= 2
US$ 81 {8 537 1=
= Below 400G . 400G
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2,000.0

1,000.0

Barp U EAZ R REETEREEARA EE

HWEBEEMZ T EPEEDE P EEERI(Innolight) ~ ZEAER - BEE B (Hisense) ~ #5 2
(Eoptolink) ~ ZT1FJ& ; 5B Coherent (Finisar) * Cisco * Lumentum ; BRI Fujitsu - & 1) 18
BREER /LI ZE Switch 25 (W: AWS -~ Google * Microsoft + Meta % CSP ; Broadcom #H& B
ORI SRR TR BB W BB ST R ET 28 - 2) BRESSAEGEZAS - 1: YW
B0 (TOSA/ROSA) * LD/PD #1& - PAM4/NRZ A& E I - 25 M DSP UK HIEH
(SFP+/QSFP28/QSFP-DD/OSFP) - &z 3) HAMES B SR MEH - ERRET - ERER
( DSP/CDR ) EABIZAGEET -

3: BAWNEEANRREAGES - HEEMHEEZNT

« TOSA/ROSA: Coherent, Lumentum, Sumitomo
Electric, Accelink, Fujitsu, Broadcom.
J « LD: Coherent, Lumentum, Sumitomo Electric,

Accelink, Fujitsu
PD: Coherent, Lumentum, Sumitomo Electric,
Accelink, Fujitsu

h
1_I Laser Diode TOSA
\ -\

Maxinm, Nvidia, Broadcom,

Credo, MACOM, Semtech,
Inphi

Laser Driver Optical Interface Optical Connector

Storage IC (ROM) .
Electrical Connector. R (5N T US Conec, Amphenol , Senko,
: RZiBE, Molex, Sumitomo

PIN + TIA ROSA Electric

Outer Casing — Post AMP IC

Amphenol, Molex,
TE Connectivity
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RAHREIENB(CPO)UREEIRFEIRAINE

BRMIAXWBZEABEEZNECHENEF T oAREMEE - MHEEFEINE(CPO ; Co-
Packaged Optics) =Yt ( MEHoH - HAGISEA NG A ) BB EIESE R (:
Switch * GPU ~ ASIC 5 FPGA)E STt B —EI 242 A P ROTR T - oI FEAR Al ERIPL GPU B2
ERNPOREH  BEHE6 RABRES - HRNEARNCUEA  HERRZEIR 1) "m0 oH

BEf o zEBNEERENOERE  BRERIEENE  2) BARARZBNERHES - 3)iBEE
N BAIBE T OMUBEABTANESR  RMERAEARICERETEETREEBRR -

4 : CPO EBNHECINAR S - AEFFEBIEFER

Top View Side View Package Engine Data Speed
2014 Pluggable Transceiver Optics
QSFP
t — 100/400/800G
<
On-Board Optics
s s BGA/LGA OE $006/1.61
e — N '
-
Co-Packaging Optics
; Advanced
22025 n & Packages 3.2/6.4/12.8T
B -
Optical I/1
—— - Advanced
$2026 & e Packaces 6.4/12.8T & beyond
v

ERAE - Yole ~ ASEH ~ TSMC -~ L #7157

5 : CPO HEZREHEMEBRE R ULEHEH 6 : CPO ZMAEBREMAAUEEEHE
A4/ s

— ( Pluggable Optics )
@ BMEAR ASIC EEHE FEBIEAE ASIC 25

BIE (JEREREXEE) - 48
Th#E SO FE R AL AR T ) S (REMBRE®REH )
30~50%

4 S0 PR (LB BT B R ) AR BR S U B AR 48 OT PRAE 35%

Bt

St

BR ESAR  EBSEX SRR EEREHME

BT
B 5, . BREER  ERERE TJEER PCB ~ ERRTE
HIBERF gemm
FHROIBEREEIRE(E AS TS A
W ASIC
BRI - CISCO EMAE : Cisco (Demonstrates Co-packaged Optics (CPO) System

at OFC 2023) - TAREEIE
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HEEEEEA CPO ZEN NRE R Z B F:

1) BR(EFSRFER: LI B AT Serdes MUEIBEHRZIRTTE 224 Gbp/s SEABIR - BEEUEHE
BRRVREIERBIINA - SRR E (Die) B8R &H R - PCB £ Paddle card [ - #15i#8%18 20dB -
FEN7E Die % Paddle card FIBEFAFA/NREZRTHN 1% - FIABER I BERRASERERD
JNA DSP 1% Die 3 LAKFE5 | %l - @R EBEEE - BRI DSP W R EERR ZING -

7 : BEEEE 53 Gbps A E 212Gbps - BEMISHIERM ZFEETHERA

Bump Bump to BGA Ball PCB Connector Loss Paddle Card
Trace Loss Trace Loss Trace Loss

v
Paddle Card
fiat Loss
a2 Lo:

BGA Ball

Losses (d8)

BB - Broadcom

CPO FEEMNZTHHEEZHGIE - KBS - FAU EH - FH _1BEE

£ CPO i - A NBMAEEREEH - HPERKINEARARICSIZ(0OE) - FAU HE#HA
B MBS -

8:CPO BB ZTHHBZNSIE - FAU EAEEH KIS

Switch ASIC

I I I . Fibe
Interposer Hher

Main Board PCB
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HSIER BN EMRAVER

HEIZEWINBEERETLEMFWELR - HPhE S EIC (Electrical Integrated Circuit) M & PIC
(Photonic Integrated Circuit) - EIC &&= XFSRNER - S iFELVEIR(ERSREMHR) « BEER
FAAIRIEE) ~ BONCEASRERENR) - A ARRRETHZREB SN IH) - B -
e (EEIMNERN R EIRIE) SI08E  BEESRARSENERZEE - HRISEKA N5/N7
Z%E  PIC EEEFMRNEIE - MEEH R - WMASRAEHIER - BIERA 45nm s E 2852 -
M7 EIC ~ PIC ZBZ# & RHRAE SRS T (hybrid bonding) -

i 5 | 2 B INER L M 1 s B 45 8 X O] 79 A B A & (Gating Coupling) E2:2 438 5 (Edge Coupling) i
B MEGESEEEILSIE - JMiE S (Gating Coupling) I XxFAZEAER(X 8 EA)BE - Hﬂ‘c

SEPIC - HERERER 1) EREE - IRMEETEH  2BRNEERESIERS
#2385 (Edge Coupling) BIZEZEAERIEBSE PIC - EEMAER 1) BENERRS  EERS « &
T FEIB (Polarization Dependent Loss) * B Al Nvidia + AMD A Z %5 (Gating Coupling) -
Broadcom RIERFHi24%#8 5 (Edge Coupling) °

) 'ﬁm

9: TSMC(Nvidia * AMD) B X MBS 10: Broadcom - Intel IREAMNEREZBES
(Grating Coupler) (Edge Coupler)

Optical . .
i Optical Fiber

FAU
. EIC
Si
ERF)R TSMC ~ p A#R BEEIE BB - Cisco (Demonstrates Co-packaged Optics (CPO) System

at OFC 2023) - T A/ ZHE

11 : X%#M#BE(Gating Coupling) BRATERERERRE - HRUKETRA - BEWS(Edge
Coupling) BRERERERS - FERE

Optical/FAU Attach Comparison - OSAT perspective

Guideline of CPO HVM (Known Good OE)
1) Wafer level ASSY of vertical coupler
2) Coupler expend the beam size to have higher tolerance
3) Wafer level optical testability
4) Support detachable FAU
5) Not wavelength sensitive and support (D)WDM.

F
2
A
ad 14
c &
© c
£
59
T2
U
a 3

3
o
=

Unit level assembly & Testing Wafer level assembly & Testing

Wafer scale process & test compatibility

Lo

BB - ASEH ~ T AREEEIE
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SePES| B TiE 4R (FAU; Fiber Array Unit)

H i PES BT (FAU) B AR KR BRI LE T - 2RISR ACEBREESNEZER - AEEH
FAERE - EERAWERERET - FAU ZMTE QSFP-DD - OSFP &)U Esssd - HINREER
SMERSEHEA BRI YE 2T (40 VCSEL ~ JeIRAIZR - S S Es ) ¥ - DUBIRICHEN SR A0 1 2 (58
B)EER - HPp)iBEaN 4-12 [@EH75E - BEMEK - M CPO F - FAU B 25 PIC WEBRYYE
KBS e EEERE BRI SERNBBEREE 20~40 E - 21 8%E /) - HEBERKES -

12 : CPO FAU Ef2 13 : FAU E1 PIC Z #1153 (Grating
Coupler)

Photonic integrated

circuit \

90° FAU

ERAR : FOCI BRI - FiberMall
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TLERBEIAVE PIC RETHRSE « I8 PIC B ULSEEMHRRETIRTS

B 2020 ERIITTE - RHEEARWATER(PIC)RATRBANUEEARME  FENENZ
Ayerlab -+ Lightmatter « Enosemi BRI SEELBERE - REBEEABEZWLRBER)D
F1E - TECHE AMD MM RR A BRI SR - HEVEETT PIC WAIRRETE EIC WSEES -
RARERSPLZ XPU &R - T8 2027 F - BB AR PIEBIRA PIC & EIC 2NETTEERERFE
B N EERESERY  FEXWREAEBRE  BESEBIRBERER -

TOEBRERERFEREET . BT AMD BN ZETE

TOER 2024 F1E2 AMD ZZIMNTE - S1ERERAR Switch ZZ KK PIC #5|%(0E):&ET - #4&
7R 2025 FRABEIIMERNZAMERST PIC &R - TEZEBRER )ERIEEEEALRE - 5
KRBT BERZEN  DUCHRNZRERELEERS - —EEEHEE(Channel)? A 8 8K E
FRE - TOERREHNZEFIEERZEBHNEER R TERE - UEBEAENER - 38EL )\ E
FEMERBERENT - BHISEBRZEREXSIZRELKEIRABEHIESE | 2) HirHTEE
R AERIENIPIEEEREIES - A CPO RlFIEHEEEEERS - M EEA PIC REHEERN -
ERAREBEFHUMT - /NE IC RETEEFERNS PIC REEM/) B—BHEEFRFERGERZH
EBRAEIBAREN  HEBREERH ZEBAAEZRHES  TMENREREETERFEER
BP9t ; 3) ERZ B REMIIRAEE ( B2ES1EE TSMC ~ Global Foundries £ Tower Jazz
%) WEESH PDKEERBEF R AL MYBER RIEHZ THERE -

14 : PIC &R REE

HandheldOCT webinar - 11 January 2021

o ymec
PHOTONIC INTEGRATION: MANY FUNCTIONS ON A CHIP ORNERSITY

Complexity of the circuits depends on i
aser

« number of functional blocks

>

Modulator >

« density of integration

Wavelength, Fiber-Coupler

_filter

waveguide

Photodetettor
Fiber C'c‘)/u;JIer

e

b

Circuits connect elements together with waveguides

27
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2025 FEBAR - BET PIC SRETIRBFENEHES | ZFE T IREATKRS
M 2025 FEWLEERE - MAEFEZ PIC NRE EUWLEEE 99.6% - EESEHETZRE:

® PICEAIIRFEZEY - HEAISREBE M PIC Eftialt - BFIEEHEZE 2028 F - MAEE
RINRMESAIIE FEE  EER—EANERBZEAER  THPEERHEN—E
bR BN RAERER - WINVBELREBEARMAN  BEFZEREEBAEE
BEBEBEZLIEN Royalty 2 Turnkey WA -

® 800G/1.6T JEUZEtREAH : 1¥B§§ﬁ‘ﬁ?§i§ﬂﬁii§ﬁ1‘5zﬂ£& - T08 B1TAET Z 800G/1.6T YU 315 4H
B 2026-2027 FFREME - SERHLEE T CSP £E - KRABANRE X -

o ERITBAMA ICETBEPMEAERY PIC RaT#E - BERSIEZZIRS KW N FBORGE
B IC RETAMEIEER - WA " RERTER-BINER-858, WEENRMRE - £HE
WERIRE NN 7T

15 : 2025 FEWEmMAI S 16 : 2025 FEWEmAI S
m NRE m Module and OE = Turnkey m US Client mTW Client m China CSP

EHAE : AEER EHAE : NEER

17 : JTTERAREGR

NT $mn 2021 2022 2023 2024 2025
=EJON 0.0 0.0 0.0 6.6 136.7
EEEA 0.0 0.0 0.0 4.7 104.5
=R b -19.4 -315 -42.4 -38.8 -53.2
MEFA -47.4 -158.1 -218.5 -90.6 121.2
EPS (7T) -1.6 5.3 7.3 -3.02 4.04
[N 30.0 30.0 30.0 30.0 30.0
R 2021 2022 2023 2024 2025
=EJON - - - - 1981.88%
=& il
keS| - - - - BER
R
ERIES = - - 71.0% 76.2%
e -38.8%
MEMNZE 88.4%

FHAH  NETEN - TALRME
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FLREREZREES °

AIAAKRERITEERERE - MER EMEAIRENBEER - A+ AREFREFL 51% - 7TF
ETHXN A HFRD 15 A - ATEFEREFILAESE - ESE - BLEREMNER - BEE
B EFE(TSMC ~ AMD) BB T B (Lumentum) - BEA#BE 10 EXBRERFTRIELR -
2026/2027 FHAEFHENEIERE 59/80 A - LLRD AERE -

18 : IRER4EE

E& FAERH FERREEBI (%)
BEBERRNABRAT 2,430,000 9.2%
BERNHBRAT 1,962,075 7.4%
HRERNARAT 1,616,374 6.1%
BRERERNBRAE 1,569,659 5.9%
TRESRDBIRAS 1,000,000 3.8%
BEBRA 900,000 3.4%
BEROBRAT 820,602 3.1%
EMSRERERNOBRAT 818,439 3.1%
tEEEAERBEAROHABRA
- 708,334 2.7%
F MmeE 689,900 2.6%
Hith 13,982,765 52.8%
#Et 26,498,148 100.0%

BT - TAIREE ~ 2 EEH

19 . EEEHESBERE

EEEEB)E

B3 R A R TR L
BEURBAREFIRELT

ZBEIRE R Y ERNS) S E e REE
EEBMFERAMD)E BEALE

BER H

o

BRANTABLREBEL

BuAEASEESS L

BESE S au BrRREEASEEREAEE
SHERAFSEE  EREELES
HEDERAS(BIW) S S BRI

EpiStar, Adv App Director
Oxford Instruments UK APP & BD manager 52 X &
T.S.M.C. , Diffusion Dep. Eng.
g EniE al 2 Varian Semicom IMP APP Eng.
7 Luminent APP Section Mgr.
U PRABEFTRREL

B5 & (= PAN MIT M tS | P .
St = = - atSci Ph.D.
MEEREELHE BrisShE =3 " ’ :
T Es R 48 = B ARBNEEL
b En AL IR AR o

EBIHPL BREE

B3 R AR E R BIR L

HEIBIRTEREE S EREE
fAEER AL ERte— =k | BILEEE MBER

RITABEGRE EREE

e YR e
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20 : EFRFFELEB®R

EREERRS A1) g*ﬁgﬂ(%fﬁm%*
A
2025 2026F 2027F | 2025 2026F 2027F 2025 2026F 2027F
CREtIR#EE
AVGO AVGO US HKifsZ 4111 1,946,280 6.7 11.3 180 616 365 228 37.0 69.0
Marvell MRVLUS RiF&% 176.3 154,334 1.6 2.8 38 1131 623 461 3.2 81.4
HE-KY 3661TT Hif 4,430.0 11,451  69.22 132.95 15356 64.0 33.3 288 (13.3) 921
Bt EERl 2454TT B 3,155.0 160,425 657 59.9 127.0 480 527 248 (1.0) (8.8)
A= 34437TT RF¥%  4,465.0 18,970 278 458 87.3 1605 975 512 89 64.5
ICF& & AR 75 % 57
¥ 342 505 779 894 565 348 7.0 59.6
BERNEHN
Lumentum LITEUS KiF% 890.1 69,249 2.0 8.0 18.8 4515 111.4 47.4 952 3055
Coherent CSSR P 353.6 69,184 35 5.5 82 100.6 648 432 1106 55.1
Corning GLWUS KiT% 175.8 151,326 2.5 3.2 4.2 69.8 551 41.6 286 266
POET POETUS RiI% 13.1 2,256 0.2) (0.2 (0.0 - - - - -
AAOI AAOIUS RiT% 171.7 13,748  (0.4) 0.9 4.8 - 193.1  36.0 - -
Bk 3081TT HBHE 2,545.0 7,303 4.6 18.1  40.1 5494 1404 634 - 291.4
IET-KY 4971TT  HA 652.0 818 1.6 7.9 15.0 3992 821 434 - 386.1
BF-KY 4991 TT RiF% 679.0 2,557 (0.0 6.1 12.1 - 1108 56.2 - -
2 2455 7T B 402.5 2,245 3.0 5.7 86 1358 70.9 467 (18.3) 917
v 3105TT  KiF& 456.5 6,135 25 6.3 99 1858 724 461 357 156.7
BERNBAE
- 270.3 100.1 47.1 50.3 187.6
Pl Y3E AR
B 300308 Sz RFTE  1,044.3 168,678 40.7 616 532 261 532 965 399 19.6
RE@E 300394 Sz KRiT% 355.0 41,593 404 473 467 75 112 167 475 316
Eiezl2 300502 SZ  KRiFE 581.5 83,687 638 642 531 176 379 730 331 154
FRRE 002281SZ KT 231.2 27,390 109 143 167 125 141 163 186 16.4
ETRER 000988 SZ  Ri¥&E 163.7 23,422 156  16.9 17.3 116 131 155 141 125
SR 300620 SZ  KiFE 260.8 9,891 6.3 175 204 NA NA
of B Yt 3B AR AR AR
- 296 370 346 151 259 436 306 19.1

BERANR - N B - AR - Reuters | GREGEFLUEMEERZEN  RIENKEEKEEHY B%E
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CIRBAPOHZEERREHEEHNAHBMERITRN - HMHZRFERSRR - B—RBGERRIPOHZRZBEAR - MBRR - FZE
M C HEEARERBEOR 22 - BEREARREBUPEZZR -
FA-BEEE  APORSREBEENRE  ZEEREFAARSINEREE - L—HRMGERADPOLHZRBEEAR - MBERR - NZENM - FHEER
PUR BRI 2 4
BA-BREE  APORBREBEENRE - ZEERERAARSINEREE - L—RHGERAPOHZRBEER - MBERR - NZENM - FHEER
UK R B 2 7347 -
= 'dj RIBARPOHZIEERREREEHAH R ZIFA - RMEZRFEERR - B—BRGERAPLHZRZERNR - MBRER - NZE
# - FEEEMMURREBEDR 22 - BBREARRESUPESZR
E—'HEEP CARPLZ M TS BRERENGD - ENERERZER -
IREIFES : RBREERESRERETRZER - BEAGTHERBRE -

o TRAETERBEREGK 12 BAREHEHE - APERRZINBSURERNZ 12 BHEERE  ERERZZDRBANMER S ZIEEMB DN
mE -

R
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H - WER RS - TEMEIERE W’Eﬁ&ﬂlﬁ /T‘JM%""‘ RREWIE (BEFAEBRES ) EEUSEEEER - AOFRERSEFLLCARSI ZAL
HNRT - RRZEBBEAUSIESFELAR

mﬁﬁﬁmiﬁiﬁC¥I1%§§L%rlix¢ﬁ EN (I 1934 F (BHFRHE) 15a-6 HRAUREBERXAZHE SR EELREE - EEIREA
EMETRRRSMERSAEZRS - BEVABBKRE 1934 F (BHRHE) F 15 RAEBERNETHEMZSAR/Z - mﬁﬁﬁniﬁi{{@féﬂﬂmﬁ
BEREBBRNBERAT XM - E%%EUEETDk"‘%(@%)EBE“T§’*1¥E TREH(EB)GETER SR ESHERZEEREEMZSE - L%
HSERRETED 8% 4 BREEY (MESRUER ) - FETAESEE)BRATEEATER - AMRBREZ XD - ARUEQUEAR
ANEE  EHIBE -

MNSEURRSHAERSHFAEN ZaEAL  BEENIAABMETARBSREBERNBRAT

B BSAER
TAREHFREBERHABIRAT
aEEIT 106 CEE =R 15755 412

Copyright © 2026 Sustainalytics, a Morningstar company. All rights reserved. The information, data, analyses and opinions contained herein: (1) includes
the proprietary information of Sustainalytics and/or its content providers; (2) may not be copied or redistributed except as specifically authorized; (3) do
not constitute investment advice nor an endorsement of any product, project, investment strategy or consideration of any particular environmental, social
or governance related issues as part of any investment strategy; (4) are provided solely for informational purposes; and (5) are not warranted to be
complete, accurate or timely. The ESG-related information, methodologies, tools, ratings, data and opinions contained or reflected herein are not directed
to or intended for use or distribution to India-based clients or users and their distribution to Indian resident individuals or entities is not permitted. Neither
Morningstar Inc., Sustainalytics, Morningstar Asia Ltd. Taiwan Branch nor their content providers accept any liability for the use of the information, for
actions of third parties in respect to the information, nor are responsible for any trading decisions, damages or other losses related to the information or
its use. The use of the data is subject to conditions available at https://www.sustainalytics.com/legal-disclaimers.

BEEZEREZREEES - B  IC &5t 2026 E6 51 H F11H - #118


https://www.sustainalytics.com/legal-disclaimers

