CRIEE 2461 ITEI' ]

AoIGRl
O B2 8 ZE F01E)| %
.'l

LB

M industry In-depth | 2026.03.23
HHEH| AF
h h

OFC 2026 &Zt)I: &t B

0

| B A EXHOIZA OVERWEIGHT HIAI
| A GIOIEHMES ZEL! 1= OloH
| S SRR 2 B S OUN0IE £

| VIAVI Solutions, IIOIHZ =, OF2El SE= HIAl

Analyst FPIZ TIT/HECH 02-3779-3191, mg.jung@sangsanginib.com






B Industry r-depth

CONTENTS

HHEHIAKY OFC 2026 AR Bt HITH|

1.0FC 2026 L
2. A HIOIEMIE 2SL! 712 0loh 5
3. oI EEXA Y QUNIE 25
4,71 BA B4 ST 34
1) HIOHIEZXA VAVUS)

2) SHHSEA (ITEUS)

3) FII0IE HIF=Z (KEYSUS)
4) OIHIZZ (368770KQ)

5) 0= (052710KQ)



HICHIAMY OFC 2026 £f2=0|: S0t H Al

01

OFC 2026



MM I sty In-depth | 2026.03.23

HI 1)

Analyst Z2IT | IT/HHH|
02-3779-3191, mg.jung(@sangsanginib.com

Overweight 21|

T [—

LBy

Y sd
O B2 2EE R0K=)|

OFC 2026: 24} HHH|

AIIT2IO| [1E E=2 010 ot ALk

GPUS HBM®] g0l AIHE #5stH e, 1 it 23E dof vae 3
AEAYES] H9F a7} A0 H334h. HBMo| ebdas 1 qolgs
A3 3 AHAYES Fasi, G JAEAYET}T goldes HBMO o=
245 £ & Yo T 7E2 AR IS o= FEoIv, UL CAPEX
SEOM sart ARG e REEAE 24ske A4S ddiE B4l

a0l A-83foF & Aol

22X £Q-EXHAIHIE O 22t

OFC 20260014 ERIgF A2 Al 7HA|H. AA, FEA0 29 Ak £ H2o]
Ak 24 4t Al E214H YEFE= Scale-up-Scale-outScale-across
Al AFo= RS 2 A59] 443 7o) 24 o® varth 4, CPO et
2= 2027~2028'd0] @A AlFlolH @A 2lS A&l 38 7|&2 OCSth
AR, sgEE Aduto] obd Fwo] FFHE FH1.6T Is|ofdE g, ELS, Sibh
TREE)ofA ull ZAdo] it

AHEE = EXt 12

202797H= 1.6T E2AET} LPONPO7E A &S o|ie ke, CPO
3HE Y= o] 7lEso] BN AN AT EA R Qi
2027~2028'd-2 CPO Z7] Hlj3Ze} 97 ELS:SiPh 3heEe] S+ 50| 7MA[etE=
T7rolet. 20284 o]¥= Optical I/O2F CIO7} Scale-up 7722 %5+ Hybrid
Bonding¥} CPO2] 40| dA3}E|= =Holt}.

OFC 2026 B4& M2 2=

B BT OFC 2026 F4olA gt Al 714 HRE €k, A AAYolzt
47 701t Short Course® £3) Al HolElAE BEA 71%0] 124 Hee
HelgT, 10990 A AR ARG Faf A BAAIH Z EeluA gk
Wio| LEg J2gn 2RE /19 BA Be Sae WAl ) 7
Sajolols} AR RRAL E3 Uk=A, ol F7IA 71& A} Holxn
QL=AIZ Bl olo] mE Tl TAEES VIAVI Solutions, TolHIE,
ohwelolc}




Y| Industry In-depth

OFC 2026 &It 9|9

AR U 29
AA A 29 F84 Ed YEQYI HE oA OFC 2026(0Optical Fiber
Communication Conference)o] A 39 15YEE 1997HA] ©wj= ZAQRAFHA
AA AEo|A =]l ol YAk FEE Al Qlzet T2t gjjet whEe Aol
TEeF 715 "tk #A OFC7F F2 A3A S4H(Telco) AMAES 9%t
BAS AH 959 AT, e ue|ARARE, Sg, QH|Hol, AMD,
HEcf T stolAA|gee} Al B4 2HEx A9 uAw AMENT S49
71& dued A AYs] AXREIH @F0lA HEkE v oE dA EARES
71& HHIAY SERE 89 oA Hloju, Al S 9 FE Az o]
875k= SR tig9E £a7F FEA A fEAllESE 91 ve S

@/detal A

il

r°1‘

offl AL o] ZEAQY FHAL WY @ A HEAY E¥4 AAE S5
A EF4Q F JAHAYE 9 AYE ZEYA 7€ 83 JA=E oA
Ay sk, 20209 siEE7] ol =W HEHIAEY Al g X 28
AAA o= wtefsh= o QI o5 98] stolHAAYd SeeE H Al HEHHS
3t DCI(Datacenter Interconnet) ©7] ZFEHSC461)= HIFES, ZEYA 7|&
H3leR5(SC431), <lH|tjore} mlo]HEATRE 5ol FLg CPO 9 I 7Y
Aafol AR WHlH 53], A3d vAEe] AE =welr] fs Al
‘Au]Zeto]t 202504 BRIFE ‘TFA Integrationd} ' olgk= EHE=7L o
OFCOoA+= mi7]A] Wiof I3t HES 4= CPO(Co-Packaged Optics)@ A S}=H

Y3} o] o] 140t 98-S & 4 Atk

r

&1

e

2eor F9 PA= Al Ald9] 71e wide] &2 GPUY HBM 45 +HE Hol,
ol5Z tHolHAlE W/RE AA glo] ddste JUEYI AAH opr|€A]
AT s FHeE 5 UFS FUskes A HolH AYF HFoE Rt
22l D(Memory Wal)Zt =39to] Ag ARE ou|sh= 19 Y(Power wall) FAS
7189 7] A5 7|5k QIEHo|ATt O 2= © ol diEdsty] offl EEF A~
B2k olo] wet EYAE ZEY 1.6T 1% A AgE ZEYA 76k
A g2 Aeo] opd W47t EQitt. B BHIAE B9 OFC 20269 4] A4zt
24l B4l 71E sF= dojEa, Al Qlze} el wE WRA )] W MEL F4 713
4 F8 7|H=E AASHIAL Rt



B Industry nr-depth

H 1.0FC 2026 &AM D=2 7728 2UH
Uz} =272y

8t CIOJEME QIE{HUIE (SC461)

SIO|HAH Y 22RE U Al HEZE @

3/15(%) Al CIO|E{HIEIE 23t 2 YEY (5028)

CPO = Al GlOJE{MIE0] 21 (5158)

ClolEdE L oj4l2{dE I8t HIE/Y (SC359)

3/16(%)
GO|E{4dlef 2 Al B4l Photonics Tech (SC431)

DC Summit 7|2 M (1.6Tbps 0|4 A2t 3i&}) (Theater II)

3/17(zh YAYAS|Z AU (408B)

A 7|19 BA ErgE (South Hall)

20| Z2EEIY U I7|Y (408A)

Photonic Al ZHE&l (408A)

3/18(%)

o
o
re
U
rlo
i)

ik
x
>
4>
to
]
o
N
>
uy
»
re

J
IN)
35
0
[}
Q
o

3/19(%) CPO 2 APC (403A)

HAIZ 7| 224 & (South Hall / West Hall)

2tZ: OFC 2026, AARIZH

T8 1.0FC 20267+ ZI#E LA 7114 HIE] J2 2. HEY3 85 vs. HIZ ¥ HHO| =¥ T=T|

|
Topology

\

Flow Control  Routing

Packet Latency (seconds)

Flow Control
Routing
Topology

Offered Load (bits/sec)

A2 AAIOIZY At&: OFC 2026, 440153



HEE XA OFC 2026 &2 Stk Bl

Al HIOIEIMIE 2841 JI= 0lol



Short Couse 22 &2l

H 2. 22 Short Course R

FA|

CIOJE{HIE & Di2EE HELZ

sto|HAHY Satecel AR
GlO[EfAIE] QlEfHuE

ClOJEME 2 Al BME ZEY 7|5

Z}2: OFC 2026, AARIZH

BHEH| hdustry hrdepth

ADt =5k SHOIIHAHIZ DCI O (B Q| THH

OFC A} 717t & 9=z Short Courset= k& = THLU F24 HA9F Eez, A A5

= FAE AR Welz AT dolske Zeadold A Edl=st Vs
Aot U2 SAl 552 4 o] T A A oiH] R Dot e o SAl] ol
Aol e R A 742 F22 08 E7RsoM, AR A RS &3 A4 7ol
oo,

HE7} 9 Hgfo] B4

GAE= Al 719 79 Google Al Infrastructure AAYo)7F A3t SC359(Networking for
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& 3. Reach vs. Data Rate & 4. Scale-up 7t QIHAHLUE &5, HIZ Hlw

~a~Passive Copper -« Fiber

- = = Bandwidth (TB
£ 1,000 . - i L
— :
ﬁ 100 B/W Ratio 1 9 45
3 10 \ Reach 150m 1.5m 0.005m
o 1 Power Eff. (pJ/b) 20 5 0.5
0.1 Cost Eff. ($/Gbps) 0.5 0.05 (almost) Free
0 100 200 300 400
Data Rate Per Lane (Gb/s)
Zt&: OFC 2026, Coherent, 440153 At2: OFC 2026, AMQIZH
& 5 3 AH2I2 A0l [HE Copper LHHWES] Optics=0] &2t
=] 1/0 Density
=t Tbps/mm
1
= A, 100
8 Tonges .-‘ = 55 ot 12.8T 12.8T¢ %
x T §.: 6.47 6.4T.:":. °
= @ = itaor 2T ©
= 5"\ . oM 1er SMF f.g.:":. e
el % (SiPho) S
()s006 8006 800G,
§ ()400G 4006 4006 4006 2020
‘ e O2006 2006 2006 2006
0.1 “0)1006 1006 1006 1006 2016
506 8 506 (\"l/‘c';/'[f) s —
AI/ML/HPC Cu 256 Q) 256 =&y
In-Package/Waf 9 2002
e ockage Yiater 256C) Datacenter Telecom
Interconnect .~ [10 km+]
[1 mm-30 cm] Al/ML/HPC AI/MUHPC "~ 4 Network Datacenteric, 1998
Board Cluster [100 m-2 km] SGCRAN,...
Interconnect Interconnect Ty G PO = Pluggable Optics
[10 cm-0.5m] [0.5-100 m] CPO = Co-Packaged Optics
g, WLCPO = Wafer-Level CPO
i ,:;4@ WLOI = Wafer-Level Optical Interconnect
,,%o, SMF = Single-Mode Fiber
2 . MMF = Multi-Mode Fiber
| L} L] ] L] I | | | ]
1 mm 1cm 10cm Tm 10m 100 m 1km Link distance
2t2: B. Buscaino, OFC 2026, AHARIZSH
& 6. CISCOQ Direct-to-Chip 2H| &2 AIAH 8 7. 83 140kwW 0|40 SHM M AQ

THE AI/ML GOLDRUSH

Tomorrow’s Al | d BW a

Rack-scale Al super node (GB300 NVL72):

= Nvidia GB300 compute trays feature 2x Grace CPUs and
4x Blackwell Ultra GPUs, consuming ~ 1400 W per GPU.
Nvidia's NVL72 reference design features 18x GB300
servers and 9x NVlink switch trays (interconnecting all 72
GPUs via copper scale-up) in a single rack
Super node (1 rack) is 142 kW, requiring liquid cooling!

Al scale-up / scale-out BW:
= Scale-up GPU-to-GPU interconnect grows to over 1 Pbps.

Scale-out connectivity remains 2 x 400 Gbps per GPU over
InfiniBand or Ethernet using ConnectX-8 SuperNIC. GB300 NVL72 super noda

https //www.nvidia. com/en: 300

N - Today S AI cluster power and band
2+&: OFC 2026, CISCOt, 4H4H1ZH ZtZ: NVIDIA, OFC 2026, AHAQIZH
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Al SHAHY 3HIE FX

Scale-up / Scale-out / Scale-across

ATHIOJEAIE 2] YEHI= 9 7271 ofth. Al S214HE AR thE 449 Al Alse=
TEEH, 7 Aol 83ke A HAFAA o] FTEACE tEn o] Al ASE
oJsi5HA] S5k HlolEAllEe] sgeto] go] AQIrks TRl ARITE & i ol HR|o)A

o]l 7]40] WA, ofi= 7]¢fo] ol Tk ol WA sele 4 gk

Scale-up 5HS] AH L= Ei= Pod Wil GPUTPU J 7h& 213 Adoks 9ol
Scale-out TH] oF 108 =& HHZo] =], F 7|9k F&A SF Aojel AR Ao]
FoAolet. A= NVLInk®} 2] AlolEe] Auf&olul, A& £L7} o4 J3to s o)
Zgto] EZHojA| = e E, Google?] TPU IHAYUET} 2] DACOIA OCSHWDMOZ
Zspsie =27} ol& 7P AgstA ol

Scale-outZ Tlo[EAlE] WolA FH~TE 79 GPU AHE Pod TR A4sh=
Fgoltt. Al Y2t B 23t 15 Qe 111 EFE HA7F 9759, ojAlo] Al
tlo|BAlEo] FRE AQFe ¥t ZTQE ofH] FR2F0E Fol= HiFo|th AA
800G E21AE°] FR7olH, 1.6T=Y At Ago] 71 wl=A 23 &= 7ol

Scale-acrosst: BIHOR Helg dlolelily AB B AHAUA 1S AFse
oltt. Al mdlo] B AR A WAS Eyskt FEE ANGA ofg] A
GPUZ Shtel ke ZHxEE  Foll St Sask FEST 9lon

solHAALHES = A 2ms O|W(SF 80km ¥HE) EAF HiAE EE AR
HeASta QJet. o] 7ke] WA 7142 400ZR-800ZR:1600ZRE o|ojA= HE: ZHAE

o]E EA|HTH

=]
ofr
fm

T2 8. HIOIEHMH 3HE X

Scale-out
Network Type Latency
Scale-Up 1024 100-250ns
Scale-Out 100K 2 to 10us

Scale-Across 1M >> 10us

Scale-Up

Limits to Data Center scale

* Power

* Space / density / faceplate real estate
* # of Fibers

Scale-Across

Limits to GPU performance

* Bandwidth

¢ Latency

¢ Failures in communication links

Higher Speeds And More Integration
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Scale-up: JH 21 T B2 A2t

Scale-upZ 512} TPU %= GPU Pod WHolA J 7F A A4S ©ok= FFolt.
Scale-out ™H] °F 108} &2 HIFZ AFsfok shH, IR 7|WF F<EAH(Credit-
based Lossless) &5 Aoj7} "oty X Exel HA AH R0 JE=2
Hizet, @ttt A=IARIE op|HAE Q7RIth dAl= NVIDIA NVLinku -]
AolEo] AujFoly, HQIF 7t 400GE ZIohke TACAE FEo B84 A=
Qe Fstozo] Hzko] E7HM5iE Google?] TPU RIHAYE sk} olg 7
ArgstA HofEt,

TPU v2(2017)= 2 DAC #A°lE& 256%& ddsk= o I3ou, v3(2018)%H
AOC(Active Optical Cable)s =Yl 1,02470o& 9t AAA HIES TPU
v4(2021)=, OCSet 400G CWDM4 33 Agst A4 7Fsd 78 EE(Superpod)
NS =Yaf 4,096% A2 2443t 24l TPU v7 Ironwood(2025)= OCSeF 800G
WDM8 33t 7|8k g 92167, 42.5 FP8 Exaflops 2ol =23}t 78] DACO|A
AOC=, AOCIA OCS+WDMO =] Zsh= 33}o] Scale-up FHollA A=A]7} ofd

g lmept HolSE ASIit

Scale-out: 28t GPUZE olLIE R= 2t

Scale-outZ HloJEIAIE oA =3~aTt 7]2] GPU AHE AEsh= Folth o] A9
EAL o]71% AT ARt £ 37ARE A)olH, ToR(Top of Rack) A9IX|oA]
HA(Aggregation) A9, Fo] AQIAE olojA= Far-Tree F27F Y¥HAolch Al
dagrol EXA} 323} F=(Over-subscription) = 1:1 AA7F Q7El=d|, AE2Ql
ZkeE HoleAlE7F 43 dIES 211412 Eol= A} gizdt). o] 127 Aoz}
Al Ho|B e 9] FiE A8 7|E STF-E thH] 2~HlE Eol&d= 2A

294 Radix(ZE )9 584 o] ABolA T 384 Clos TH/dolA A9
RadixE 24014 48% 20 E2H A9 7Fsdt AEZRJAETE 34560014 2764828 8l
2715, Bisection Bandwidth® 691TbpselAl 5,529TbpsE 88 &gty Arg3ict.
JRadix A91A] ASICO] Higt =8+ o] 84 |5 BAIA BIZ=H, NVIDIA GB300
NVL727} & 142kWE AH|oPAA 4 S5 029 Heks Aok Axte Bgot itk
o] AZoNA EZHAE EAAHS Al HZHB00G—1.6T)°| 7Fg B2 i o]Fojz| =
Hj7go].

10
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Scale-across: TAI2H EAIE Q= Al E4{AH

Scale-across= w2130 2 EZ|H Ho]EAlg ﬁ% T AgA-EA 7F dZolt} Al Bdlo]
T A5 A8 IA(@HH R 8 MW £ ZIoks HEE AXHA, o8 HES]
GPUS siute] 2121 Fesels Folok sz 7} B9 Sl A4S ot oF
1,000km o} Eojzl & dlo[EAlEe] GPUE EAF HiX|SIHAE @YU AllE ofH] 96%
NMQNHH%W%WWME@WG%%@MMM
713 or A oufsiH, HIER 9 F72] DCI 8% +25 FEHow A
a7} = ol

Slo|HAALYHEL o] 520 th3af L= AA 2ms o|H(QF 80km BFA) Qo] EL0] At
tlolElAlEE XISk, £01E-T—3+_OE DWDM @23} oyl Ypolge mzEes
(IPOWDND’Q‘ 3l AT HE aes SHiskhs A9 4t oP[EAE EE0E AR

5k 9tk Google® TPU Superpodﬂl]- ZHo] OCSE &84 9] HolHAIHE A4
7hset B SHAER LYshe B o] A 7P A FHIT HlolEAlE Y] YA
2% At FERF A9 9 8 J7o] 7hsst 7% 23 SH0E AHEI glom,

oli= AA] BHS Qlmet £Ajo] A4 Stz ojojd Aol

B 4. 712 TPU MK NAE 72 (Pod) I QIHHHE Tl Bt

AMIch
TPU v2

TPU v3
TPU v4
TPU v5p

TPU v7 Ironwood

2tz OFC 2026, &a013H

A
2017
2018
2021
2023

2025

ICI 4y e 3= Eh
72| DAC, 2D Torus 2563 11.5 Petaflops
AOC 2iQ, 2D Torus 1,024% 100 Petaflops
OCS + 400G CWDM4, 3D Torus 4,0962! 1 Exaflop
OCS + 800G WDMS, 3D Torus 8,192% 3.8 Exaflops
OCS + 800G WDM8 9,216% 42.5 FP8 Exaflops

N



Y| Industry In-depth

OCS(Optical Circuit Switch)

010l &X0M HEE 2et Jis

= B4 AFUEA B4l 9] diE 7]9=R SAE= CPOEH, AAIE Google
dlo[elAlE A o & 7IXE A&t e 712 OCSOptical Circuit Switch)th. OCSE
A7) A2 wgkelA] ¢kl F 41T JH IdE F2E Aeehs J= AR, oW BET)
AP lofel7t &t FE0E FIRITE OCS Alo] AZEoj= 109 o) 4%
A Moat)Z, Google©| 015 7[Hto2 MEMS 7|¥t OCSE Hi= Hjislo] HEYT A
40% “43F, CAPEX 30% 2= A5t F 2942 on| Ag4S Hloju 483t dAof
ZIQA_t 7)ol

Google°] OCSE d At ol Al 7T A, A7) AmkQl A/R[E OCSZ tiAlgHe =4
H]& 30~40%, A 40%E 24T 5 At A, OCSe mE] 7|5 &2 294o|2= 4199
&t Z9o] FHse], 5 3& OCS ZHE 40GHEl 800G7HA| Aldioll 24 gD 4
At AR, HEYZY =214 A2 AHAIE LZEYOIZ AT 4= o], EY o]
S A S5 T A2 B X—q.oi F|4stsh= Topology Engineering®] 7Fs-51tt

0OCSY] A7H= ML 1 HEE=0)A B2 HaaAtt. Google 4x4x4 27|19 3D Torus
TFEG4 TPUYE 712 992, OCSE &9 o] FEES A 2= AZsto H+ti Sk
Sopo|AE ST OCS flole d&H FEVE BT AAolojof Yshe &dfolas
T4 o AN OCS7F Qo™ A EolM A FETE =2 4T 4 A LW
Fabric(OCS 718 %A1 A4 21 A2 oiv] H& 6%, A8 1% S71Hes 7M7)
TS tE FIA7I= BH, A7) o3l AQRIEPS) AR HE 24%, A 10%E
7 Augth Yoprt &dtolA PFAiHShape) FHASHE Bol St=lo] ®F g§lo]
LLMI1(70B) 24 o5 &5 3.32817H4] 34171 Bte SRI=Sict

H 5.0CS 73 s EH I 85 HIW
0oCs 7= ol vl ZE £ s A2t oY &4 23
MEMS U 320x320 ms <{3dB =7t
Robotic Ei= 1,008%1,008 = <1dB s
Piezo == 384x384 ms <2.5dB =7t
Liquid Crystal S TBD ms <3dB 27t
Guided Wave Eic) 16x16 ns <6 dB =7t
Wavelength Switching TBD 100x100 ns <6 dB s

Z}2: OFC 2026, AARIZH

Lo W¥AF2 1
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i i hd
TOR Switches TOR Switches

L. Poutievski, et al., “Jupiter Evolving. Transforming
Google's Datacenter Network via Optical Circuit

e Left: Traditional Clos-based switch fabric Swichisk 80 Soivant-Dated Nanwondng:
o SP-Spine switches
o AB - Aggregation blocks

e Right: Apollo/OCS layer replaces Spine switches
o Consists of OCS, single mode fiber, circulators, WDM transceivers
o Elimination of spine layer for cost/power/latency reduction
o Reconfiguration of AB to AB connectivity enables Fabric Expansion, Topology Engineering

2I2: Google, OFC 2026, AAQIZH 2| M| HIE

O3 10 Ml AIARE gt AY (DEH FE 238, 221012 HY 21X3)

C T X Vadim zadim 1 OCSéscieate [/ Example slices

U
|
ocs : figurati using 64 cubes
0-15 16-31 12.47 | ' configurations :>
blocks | ] ’ | l I l | (slices) from "
SRR - - TPU cubes
2x16 Optical IC! 4x4x256 ﬁ
(Interconnect 64
elemental cubes)
axaxa [ | 16x16x16
elemental | .||, - Ny e
cube $3F | ~+—  Electicalics — 332
; 1| within the elemental cube A T i, .
[TPUv4,ISCA23] 7 e i
3 . ; \_ TPU cube /
4x4x4 multi-TPU cubes tied together by LW Fabric

LW Fabric enables reconfigurable interconnection between elemental cubes

o Improved scale, availability, power, performance (covered in this talk)
o Additional benefits: Utilization, modularity, deployment, security

2t2: Google, OFC 2026, AMARIZ A 2| M2|MIE
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H 6. Al HIOIEME S2A

2tZ: OFC 2026, AHAQIZH

M|ch

e

ac
400G
800G
1.6T
3.2T

B Industry Indepth

ciHE ERHAIHO| ZIolot MITH ZiE

SiTH AIZ: 800G =2, 1.6T &t

@A glolgAllE] 3eke] ¢ Al 100G PAM4 715t 800G OSFPE ¥l A| WA= 9lo,
200G PAM4 719t 1.6T7F 27] vt GAlo]] KJ3ict. oleul #<23} SHol|lA] [EEE 800GbES}
L6TbEZ} 20259 S8 SHE Y Folot. oyl &= 2= IHoAE uidle=
Hsk7E glEct Ad 12187 ti9g=o] 80ul S7lok= B9t A8 AuE g A 9lom,
olix] &go] AA19 a4 7|20 g HAIL) 1.6T o5 Aol 3.2T(1.6TAUI-8)= 20284
% = o] A =|o] Sick.

o FEONE ouigls wst wEEnh 33 A (Photonic Integration)e] WES
EOARE ¥ WRAlE gon, AWl vlg A2 Ad &= oM 2 OC-
192(10G) A1 ERAIH 3h7} $15,0000190F Aol Bls) @A) 1.6T gete] defd Ghps
I8 SH 0= obgrh. 400ZR E271E St ol 71 ERAEE Ao npgd it
Tl ©717F oF $16,0000714 <+ ol 29 A= e A0 2 2RlEn. of= V& FEAl
AHAE +4 B wRle FRHCR |PHsh: A, DSP ASIC R @St R

AE2dA A A2 = 44 7188 ol 3o

& EdUH M Zot =25

4 S| e Z A7)
50G PAM4 x8 OSFP <15W HIZ =
100G PAM4 x8 OSFP 20w FR S
200G PAM4 x8 OSFP flat-top <{25W 2025~2026

400G PAMA4/6 x8 OSFP-XD TBD 2028 O|&

1211, KHMICH COHERENT PLUGGABLES
Beyond the 800G generation

Next-gen DCI

800ZR/ZR+ 1600ZR/ZR+

g 2024 ~2027 :

DCI performance oriented, DWDM amplified pt-to-pt systems

400ZR/ZR+
2020

800LR 1600CL
2025 o ~2028 (727)

Coherent for DC/campus optimized:; low-power, latency-critical applications
inside the CL = “coherent lite”
campus and DC

2ZtZ: Smart Photonics, OFC 2026, AMAQIZR 2| 2| AIE]
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15 12.1.6T AIHZ2 YES H2l= OFQ 1600ZR 4 HILH

Contribution 0if2023.309.01
Working Group  PLL Optical
Title  1600ZR Project Start Proposal
Source Various
Date Aug 08, 2023
Abstract The next coherent rate beyond 800ZR will be technically challenging with many factors to be

DP-16QAM modulatior
236 Gbaud symbol rate

considered. OIF is in a unique position to take the lead to develop and stay in the forefront by
defining interoperable 1.6T coherent line interface for ZR/DCI applications. We propose a
project start to devel for 16002k
tandardized FEC with 15.3%
g,,gg*'w'::‘;,fd S 16 x 1600G DWDM over 80 to 120 km

Single span

1600ZR specs provide application parity with 400/800ZR

4

A2 OFC 2026, &I5H 2[M2|HIE

p

15



B Industry Indepth

LPO2L XPO — SE{HEC &3 3

CPOZ9] #3lo] AZHT} Lojd -)F = Bridge 71&91 LPO(Linear-drive Pluggable
Optics)2t XPOE S St = EfAY UiFe] DSPE AASHAY deslslo]
A9 vl8-S Wie Ao, 4T H Ad9] AL 2917 ASICE] SerDes7t Al H=tt
g 200G A7 LPORE &S digol 7hsdt, MSAZF H3#3t XPO EHE=
71 OSFP tH] Ex=7}F E41 =0} 400G 171K E2AEY] A= 0] fAE Agoltt. o=
CPO Aol E2AZACE =9 AlFo]l #RIF 400GE dolke #F & 3.2T
AT RE A= AARITH

FO =

LA AN HEDSF 740 HHEoiRlE AR IA Mo & UHth Standards(EEE, OIF,
COBO B)y= & AlaH, AR 5 kst olsdAR7 FolE Bl ot=glo] ¢
Z2EZ ARKS Aok dHlolt). ZAibEo] AMLe] F4] HEo] o] HeHIT] AYefAet
7V AAS X%k ARdo] QAN #ejol] Bast oF 7IE(EEE 75% °1, OIF 50%
ol FFoke l Alztol A8l AlE EA7HA 7Izte] Atk Open Forum(OCP, TIP 51
4 719 E= g 28E AAE Ajbehy AES ok WAoE, ALEF0]
A Al Aot ollA AlFE SA7EA] Z2ERo] Fitt. ohgt e A9 HE/dol
ojEsi, AQFE Aol Bl A AHEZA %2 AFE Utk MSAMulti-Source
Agreementi= 52 Zolohs 49| 7190 Hol F5 AR Al&sHA Algcks HHAoR,
AP g0 gk §ks £t 7P e Bha %*}OP £29] 43 MSAZ} Ao d=shd
AAS] SIS S 4= Qlch

OFC 2026014 XPO MSA, OCI MSA 5 CPO & Al #E3} 2490] ,
GAZE oF2] AujA FFo] HaAA] e 27] AR A IS Eoift} oj" 4140]
FEES Aol met g 7149 Ao FERe whE, BESF I Hie B2 Al
o] A AYR| Lt

_1 13.CPO%t LPO9| 2% K10l

AsIC

DSP1 Pluggable
- DSP2

/ LPO

ASIC Optics ASIC
Pluggable
s " -

PCB PCB

A2 AAOIZA 2| A2 | MIE]
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H 7. XHAICH & QIEAHUE 51 tials
e i s
Pluggable ES
LPO I E~aE]
CPO ==

A2 OFC 2026, &a01SH

B H| ncustry in-depth

CPO: JICHRt S A0

CPO(Co-Packaged Opticsf= 33 MR- AR ASI J} o Hj7]%] Uo] Eslel= 7|&E.
A9 A7 1/0 B dolehs F 7 HERt ARE 7RItk E9AE #HAlolAl= PCB
HiAS B3 AW d7iA] Ae7) olEshHA Ad —/‘C—* o] dok= BHH, CPO W42 A914]
ASICY} 3 9] E2|4] A7t o= AlEv[E olfl= &ojeth CPOw 7|& =HE 3t
A9 wi7|2-EE QlE#Ee]A | Wk HAE SESIL vl 3 AX7F H 47t ofd
AHEY &% fgFo| ARtEes AARS Heo] € Aow AYHT. Broadcom?
Bailly 51T CPO AR} 22 27| A& A% o]u| Ao 5S4t

24 CPO] A A7k Il HII 7|50 wlet 2A thEr) 100T A9 A4 7@
Pluggable B CPOY| A A7 A= oF 20%= SRIEh HESNT Heo] HojeAlE
AR o 5% 5$EUL 7RISk, PO} dlo|elAle] AA] Aol 7jofaks A gt Pt
Agkolct. v Al glAde G- FAFo|ct Google] ML S@2AE A= 1005t 7
BYA 5 512 B 4079 PA Hoh WSt e wE B9 wAlR teskAtt
PO BE AAE WASIF Tk MENTA hemw Qo) GPUZ} o] Fees
eAEoleh: @ wAAY, A=A g A2 ourk giche o] o] ok A
AAYoiS0] FEE Fetolr,

CPO9| & "W 3A Al 7HZ vk %ﬂﬂb AelE 28YA 7]F CPOR A%il
ASICH}S] FZo] golstal DWDM o]l f<psict o dlojA AAELSE
Aot & e 2AE E23itt A= GaAs VCSEL 7[5t CPOR #o]#|7} 141%}5401
FE7F Deshal ARl fElsht @ wE7F IAL A= MicroLEDsﬂr InP 719 ZpA
TFEE @A AF DAolth. CPOw =XFoly A&Et LA Ay 4 Artks F7PL
oA Aidolet, Al d 3FT AV A AR, AR FA w70 2EY
A W71H o2 Aehs gt WA LEYA-I7]X] 9] 35 HA(Co-design)’t BAo]t.

0
i
0z
#e
>
0
tor
m
0o
o
ro
jis)
c
<
Q
o
o
o
)
5
@]
s,
=}

oo
HE(A9)3| 3w) 2% 0|4 Azl ajA3 12 Al
E 0 BE oo ye 2y 22
4AE Y o 25 oo Yo7t Ay st =
~20% Az A BE/EZO] Zt=s 800G+ HE Z
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T2 14. Coherent®l 6.4T &2I2 ZEYA CPO X (MHIH20H ZetE ZSINTI/QILH0IHAA)

22 Coherent, OFC 2026, AAQIZH 2|M2|ME

T2 15, CPO2t Pluggable H410] M3 28, 0IAAIOIZ LT HIW

SCIP offers power efficiency and bandwidth density benefits

Escape Density vs. Power Efficiency Pluggable vs. CPO Optics Power

045 25
25

04

03s 20
03
025 2 S15
£ : g
=08 B g
015 & 10
01
2 5
005
0 0
FPR 080 NPO CPO  WDMCPO WDM CPO 0
(Gan1) (Gen2) 400G (100 G/A) 800G (100 G/A) 1600G (100 G/A)
—e-Escape Density (32T) ~e~Power Efficiency mPluggable mCPO

2t&: Broadcom, OFC 2026, AAIRIZR 2| A 2| HE]
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T0|0{HE DCI: Scale-acrossQ| il J|=s

400ZR7} DHSO0fH AIZ 1T BB}

glolEAlE 7+ AADC)Y] HHTGUS 20208 400ZR EFE W3PS 71FHow ZEFo7
HHASITE. Ao E Mg ERAEE AH|7F Fo|o-E F ERAHE WAL SRI7EE0
Y sk FEHIRCOW, 400ZRe= ©] 715= QSFP-DD FWE|9] &712t 7] HER
FAste] 2 LEO| A £ [PoWDM 125 3 E} o] HF3} LA EE TA|
FUn A7 dxyolEe] FEgoH, OFC dolA EEst #g9] wiga} 7|2 it
ohgk A3AYgE Aol ojof .

A T2 vl8 FxRo|A FHokA Sy 400ZR Bt o] 7]E EAAEL w49
g Bt ©@7F 9F $16,0000] 49 wholl 429 4= FEoigltt. OFF =9 HeHir
458 4 gEo| ol it BEolE o- HIt|9] 2ReEHd Fote A F6k:
AL elAZE A9 o] ZFZoldek 2023 OFF Z3IHAEC A= 1271 HiE9]
HEo| Hgh %Rnﬁio% %6}@‘01# nlo]A2ATES] A4 i HolEe 7] oF
7007} EEOlA Q-HE] W HA} +0.06dB 52 3] AR Ao IRIAFTT
ol 71& FEAl FHAY #1—1 S 1lE 1207 Elsk= FAlof, DSP ASIC % 33}
BE ARGAPIA A9 gl 4% 7155 Fh

216, EMAED 241 S AHS S0 TG T B HIW
400ZR STANDARDIZATION & Cignal Al
\ \PF:V ~omparison with externs D . 2 Active Insight
Router / Switch Transponder Line System Router / Switch Line System

» $18
°
g :i Transponder vs. IPoWDM - average selling price per wavelength (per end)
o

£ $12
$10
$8
$6

$4
$
SZ —I. —.. —.- —-- _—--

2021 2022 2023 2024 2025
Optical system: & Client optic Sled + commons Line optic (CFP2) Router/Switch: ®400ZR+ (less client optic) ~ m400ZR (less client optic)

From: Cignal Al, 400ZR/ZR+ IPoODWDM Market Impact and Forecast, November 2021

2t2: OFC 2026, A4ARIZSH 2| M2 MIE]
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800ZRHIX 1.6T= — AIDCIC| H= M

800ZRZ Al S9AF 7t AZolgi: 49 ofEgAloldE wht a4 73 w=A Alo]

FA== Atk OIF 800ZR +29] A2 A& Fo|E 1182 Gbaud, DP-16QAM HZ,

150GHz Ad 7402 4007ZRY} Y3t 80~120km =& Aol HEs] T+ vijo] {2

AlBgtet. AH] g2 Mo 30W=E 400ZR thH] oF F v F7i6lgiou HIEY Ag a2

93] A=A 800ZR+= T HERE DCIE {o] MR 259t HEFP|E 2407

800G WIEE 500km, 600G 24 900km, 400G ZA] 2,000kmE T REZ AHSN=
RS AlBot, C+L s AP 71531 Qi

16T Aldield= OIF ol Al 71e] W3 mgAEr} g Foloh. 1600ZRE HIER
DCH2& 20269 59 A 144 Wdgo] of=jo] 3lom, 1600ZR+= 3A=(1,000km)
HACE 2026W 327] HHL: 1600CLE Hlo|EAlE UF @Az 1Ed J35 943k O-
band 714t F2 22 90ns 0|3} 2AA| AL ZHE 310 20279 E3o] dAFHL o] AlfolA
7P ouigle WEle Ve M &AY 9HCR, 30 Gbaud AlHelA EEAEC|
EAAECED 68 A Uk Zo] L6TANE AZo2 E8AE] HA EE FA
A U A0 R dj1gjo] k.

& 17.800ZR+ EHHE =2 HIOIH 2H0IE THE St dS A2l 2 (HEE, X, ZH2)
800G ZR+ | 400G ZR++ COHERENT DWDM OPTICS

% long-haul -

800G ZR+ for metro, regional and long-haul:
= Trade-off data rate vs. maximum reach
= Mapping of Ethernet client rate into DWDM line rate is non-trivial
Metro | 11820 Gbaud . 150GHz Metro: 800G DWDM over 500 km
B -
g / ? A,
= LF !
a
< i
= 118.20 Gbaud 150 GHz Regional: 600G DWDM over 900 km
Regional = 0.le 120G "
24 7D
600G g i A A A A
(3 x 200GE) Lo { . 18 s = \

18 ZOFbaud ‘*771‘59 GHz Long-haul: 400G DWDM over 2000 km

| i 4 11
€5 =1 % — aE

+ - < o — d <

At&: OFC 2026, 40133 2| M2[4IE

Long-haul

400G
(2 x 200GE or 400GE)

DP-QPSK

H 8. Al HIOIEMIE °|E15"I'ﬂ!E(DCI)§ oI5t FHIHHE EAHE HE st 25 (400G~1.6T)

3 S 72| B o2 =9 E3

400ZR 80km (EE) 2020 (HIZ 2) CFEC, 16~18W, DP-16QAM
OpenZR+ 2|cH 2,000km 2021 (e &HAh OFEC(11.6dB), &3 (-10—0dBm)
800ZR 800G 80~120km 2024 (23} 2) DP-16QAM, 150GHz g, <30W
800ZR+ 400~800G 2| 2,000km 2024 (3HEH SHAH) CHLMHE, 122 MAE 33}
1600ZR 1.6T ~80km 2026 Q2 oA 236 Gbaud, 300GHz, DP-16QAM
1600ZR+ 1.2~1.6T 1,000km+ 2026 Q3 o d CIZ" ME742|of, C+LEE
1600CL 1.6T CHAE|(nEAl) 2027 oY 0O-band, <90ns ZAZ|¢, DC Lik

2421 OFC 2026, AMArQl

23
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JIE SHS Hlw: VCSEL, SiPh, InP2| &=

400ZRVt BHS0HH AIZ X el

T slso] BE 382 A o

2 g glolehs Wk o] Hololx] W

o
= 1__ oo&2 =

ZAUE FAst Yot BEA AL VCSEL+MME, A8l ZEYA(SiPh)+SMF, InP
FolojFES] A EE0| Al FEER | 2FZ o|FH FEH= R4 o] A

7149 2 AAZ olsISHs Aol WHAY W o 7o) o FrlolN HAL
A EAE Tetshs 7% A4 He,

SiPh Z3Fe] g4 WHOo R GlobalFoundries®] GF Fotonix™7} $5Et} 300mm
CMOS-SiPh & 3 mete] SHECE, CMOS AR deEjd EEYAS 54
flolmo F&ste] CPO T2 flgt Az 7|¥hE AlSeith. vle]a& | Mz7], DWDM
g ¥, Ge PD, CWDM MUX/DEMUX, H3F £2]7]-2J%A7} 23=]H, Telcordia GR-
468 AFY FAS 21} GAckL AREoE JAFHUH. AHE ZEYA BT
3780l CPO 3539 AA B= F71o] 2 AUS AAFsh= AR

ol YAl A MEA F5H 71E=E Lucidean®] CohZero™7} QlH. 7]& F3|oJdES]
A< IMDD &9 Hl&-Ag-Adoz FHdts M2 P4 oP|gA=E, CPOt
S fget FolojHE Wojgty LR Egt wola= P FF7] 7t O-
band WDM F2AHL AX|(Kong et al., OFC 2026)= Al <] F& o835t AHEY
B Ao 1590 39 & 7% 62.5%2 A9 Hxto] 7hsstH 8A7HA & 7hs et
g 74 725 AT o152 FHY 483 AFol ot =7 Aol s
&0IARE CPO ©lF Alte] F A% HEQAS I 7I& AXS HojErhs
HollA 3~5d & £ 3] A3 A5 e i

I

p

l

N

rl

H 9. KHdIlH 221 siM J|& EHZ(VCSEL, SiPh, InP) 2HHE 91 29 22 20 H|W
U F2 38 24 SHA| CHE 7|
VCSEL+ MMF  Ct7{2 100m)SHAEH UYE Mg, BE 24 =12 A, 1I-VI, L A Lab
Ct742] (<100m)22{AE WE MMF 22 23t = WDM {24 , Lumentum, Ayar Labs

CMOs g4 &0|,

. - _ 0|4 Ee TR GlobalFoundries(Fotonix)
SiPh+ SMF  Z7{2| DC LI2CPO 844l Z2HE  DWDM B4, N ' , N,
S i = ) Tee S ES =R IMEC, Cisco(Acacia)
T MUX
S #olA-uz], o2 MUX/DEMUX g8 Coh t, L 1
= _ s =, onerent, mentum,
i 87iel pamelorE= EEH 28 MM orgaiol g IV, Gpenlioht
C+LHIE £ PIC = S » UPentiig

2tZ: OFC 2026, AHAQIZH
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J& 18.TFLN, SiPh, InP SEHZ0IMO| Ze 2E EE

min
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Photonic Building Block Library

Lasers
Il
Amplification =~ ’
Photo Diodes ~ Photo Diodes |
i Z
| |
Modulators 10 4uiators

Limited to 70GHz

InP Integrated Coherent Tx/Rx Example

Tunable Laser |

< ' 1Q Modulator

 Light Generation
¢ Light Amplification
¢ Light Modulation
e Light Detection

Modulators
 Light Manipulation
TFLN SiPh InP  Light Guiding
2t2: GlobalFoundries, OFC 2026, AARQIZA 2| A2 M

O 19 S22 II2E9 8212 ZEYA SHE(GF FotonX) F4T

Micro-ring
(IE‘Rllgoegd modulators
z MZ| modulators
Optical
Bold = New features

BEOL passives,
inductors, VNcap

RF CMOS, standard
cell, GPIO, ESD,
eFuse, TIA, driver,
precision resistor

Passive & active
fiber attach with
Sior SiN SSC

2.5D & 3D integration
solutions (Cu Pillar &
Cu Rx Pads &TSV)

Top grating couplers

laser attach

Passive library: SOI &

SiN Ridge, rib WGs, bends,
tapers, directional couplers,
MMlIs, cross, absorbers, ...

Thermal phase
shifters w/ sealed
airgap undercut

CWDM MUX/DEMUX
Mzi filters

Direct Polarization splitter & polarization rotator

2t&: GlobalFoundries, OFC 2026, AH4HIZH 2| M2|4lE
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EX10] 2t

Ik
U

e
0

H10. A 2SS4 BEHQ J2HE 82

w2l 22+

ELS

SiPh It2EZ|

DCl 25[0{H1E EaHA|t]

Scale-out 22 E
(800G~1.6T)

A2|2] ASIC

2t&: OFC 2026, A4Q1EH

F

N
dlo

O

BHEH| hdustry hrdepth

SIS X7 1=t

OFC 20262 59 =53t &4 degke th33t At}

AR, Aoz M2 7l EACT) opd =7 WH2o] FAlske &4 8t
A% 27t oS E 9 AlolEY] =Y A w40 Eol8H, o] e I
tjato] ofych Al dHlolgAIE] YEYIAL  Scale-up-Scale-out-Scale-across Al
ASoE FEET 7} ASo] 875k= 7Ied 409 7|9do] LEA R tEY. "FEAl =
CPO" E& Fa4l = EdAHEe 244 mdoss o] AEZ ¢& = 8l

=4, Aol FESk= CPO9| Hi-fk HiZ= WA 8ol 5 vsid IA= <A
2027~202810] FAA AlHold, FA APFor $AS AEs e B 7E
oCstt. F 71&2 ggo] =2z = gio] ofyy, £ AAE THelA OCS
WRARIC]l %A Qthe AL EW5it. DCI F3|ofFE AFoAE 1.6T Al
ATH2026 FZEDF — 2027~2028 FAbo] 7K 7N =& uiE: A% Jtow,
SAEC] ERAZCHEG WA AR Y= 7l& AT A9 1S AE ARA
R R EHAE SFA] IS sS40 YulRith

AR, FuE o] opd WFEAQ W Fgo] IS 1olA upxl 4ol Ut CPO
ghite] 4] REQI ELS, 300mm CMOS-SiPh 33 Evﬁi SiPh m2-E=8], CPO 5%
Al A 927 FotEs A9A ASIC, BE Al Mslof] "4l A Au|rt
Sttt A A 7|&9 FEo] o] A9 Edoly, Bx FIx o] WA
A =]ojo} Fit.

(Bottleneck) &4 & EX} IS 24

e HE o A F2 71
. CPO St Al T

Entes Sy H= . ! Lumentum, II-VI

= - ol ofze

~3¢t A B 300mm CMOS-SiPh 2% B a4 GlobalFoundries, TSMC, IMEC
1.6T at7| Ol &5, .

It A5

Zt 23| EZst 0|5 A AlsH Coherent, Ciena, Lumentum
WAL Ch 7HA S o -

o HHE 3d K =" R0|EFHM

= = 23 27| 227} 27| Coherent, AOI, |&

o) 4%t Y= CPO & Al d=t4 2| &3t Broadcom, Marvell
2E Mt HMetof] T4, . .

2t 2 49 I | 2% Keysight, Viavi, Spirent

thHl olAE
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8 20.HPC AIARIQ| XX S (AL HI0IH 0152 1i2l)

10,000,000
Sustained (streaming)
Memory Bandwidth is falling
1,000,000 3
behind Peak FLOPS rates,
but every other kind of
Pl memory access is falling
behind even faster....
10,000
1,000
100
10

1

1990 1995 2000 2005 2010 2015 2020

2t2: Google, OFC 2026, AHARIZH 2| M| MIE

I 21. 712 TPU Inter-chip 2IHHHEQ| X3t

8192 |
2"%)

4096 |

(2") - :

£ TPU v5p Pod - 2023

=3 3.8 Exaflops

38 - 778 TB HBM

=) J =955 3D Torus (8192 chips)

o Copper 172‘;3‘;]"0';2 #2021 0CS+ 800G WDMS optics
1024 (DAC) Only 132 TB HBM Reconfigurable Superpod
() | tPUv2 Pod 3D Torus (4096 chips)

11.5 petaflops OCS (optical circuit switch)
4TBHBM TPUv3 Pod and 400G CWDM4 optics
|_ 2D Torus (256 chips) 100 petaflops Reconfigurable Superpod
32 TB HBM
2D Torus (1024 chips)
SR Optics (AOC) https://cloud.google.com/tpu/
256 Year
(28) - for wrap-around links
2017 2018 2019 2020 2021 2022 2023
Google Contidomusi+

Zt2: Google, OFC 2026, AHAISA 2| M 2| ME



HE
HHEHI HY OFC 2026 A=) Sl Hie

03

E

AHO]

ol

fLl =

Rl

Al

K4
OH
X
KO
10l



HICH| Industry In-depth

OFC 2026 Industry Pulse: 109219] 4% ZA2|

ret

0| Zok= A1t AIZ0] 7ICHS k= 212 CI=20

GAR= OFC 2026 AL 717 AA(2026¢ 39 15~19Y, 5¢7Ho] 24 & 1099
FFALAL Qe #H HAEVME e R HEXAE AAIFH Short Course7}
AREE Add 39 15Y9(Q)FE QRIE 7I8F Google Forms AEAE &85t

FHE AFIeH, AAF 7IZH3E 17~199) 4 2 Fole Bdsklth 4
FSAAIRIZE) Zof SAML B WARY S 1%t & o SHe= AP 4&
I T 10712 HEHAH, QAFED 71t Q10EHAB7HE ARIE)S F24]
gEd, UHA 8 22 Agder A B £% SHEHES 89~100%
FEOR Fon, FH4 Q10°1= 787(72%)°] At A AR

SuRt= ThoFst A (shAAF AR 0](22%), AT-8HA(14%), A|AE] ol |HIE(12%),
AFuHAR11%), W71 EAE 011111401(10/) AI7NE(10%), A AAB%), FA-

faEiE@y) OB THHNL Al dxet BN AFe HF AARTTH
AR @ AR ga A4S tl} FUTH: FlH, &4 714 SR o
At vl o] WA 3ol AP FEE APk

dExRA 482 tad g2k 34, CPO7F @Y 7I9E=E M g e
etont 1.6T SSAET Al F AHAYE} vi% FHE o]of #io] ZA4tE 3o,
CPO9 7] B2 UgoteAE 39 W 42 vig 7|o Vleze E94% A4
gk Jokth EA, stolHAALHY HA APDesign Win)©o] FA4 =419 Y
Sz AZHAYL, Ve BEES A 1A e REE Eldor v AlFet
717 ekl AR, CPO Agstel o g¥os He-d e, H[8-TCO, 7|4
&0 49 34 AHo= AFHIICH, ol e AAY WFgHETG T APHol
&3] BAYES AARIT

m Optical / device engineer

Research / academia

8.3% System architect

= Product / marketing
Packaging / test engineer

10.1% m Business development / sales

0,
138% Strategy / executive
Investor / analyst

10.1% Others

11.0%

Atz AARISH 2|MR|ME

Lo W¥AF2 %



BHZH| Industry hrdepth
Q2. 0|1 OFCHIM T B2 #alS B2 FHI=?

% ARIIEC] FE 7Y 2 3= CPO(18WALM, 1.6T/3.2T ZHAE(16%), Al %
QIEIAYE(11%), Optical 1/O(10%)7} B1& HE 0|9t CPO7 @ 7Y=L 19jo]A|gt,
ZHAEY] Al Agkt Al JIEAYE HAS Fakeld T4 FAGA0] BAE0] s
ok & 9tk dF9] AL "CPO: Hfgkolr, A T HIE AL 6T EXoz
[0kt MG T8(9%), ol=HIAE 117]17(8%), LPO/LROW)E A3 dell S3ict.

CPO

1.6T/ 3.2T pluggables

Al optical interconnect

Optical I/0

Power / Thermal efficiency

Advanced Packaging / Hybrid bonding
LPO/ LRO

PIC scaling

18.3

Laser source integration
Test / measurement
Other
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A2 AAIZA 2| M2 HIE

03. &= 2-34 Ul 488 I==0| 71 2 VS22

QT A4 71HHQ3)Q] Z27t o] ARollA 7Y Ao Sajdtt. 2~34 W 44
THES 25 Q394 1.6T/3.2T —317%% | 22%2 1915 ZHAslH, CPOE 12%= 332
WeiAStth ol &% MEVHEY] 7|& B IAme AA| st 7|tz il 22417}
e eI A T e = R o = CPOA S84E AL 39 W A HiEo
Zlofeks Ve EUAE Al Aolzty B RSt Al 4 QIEAYE(13%)}
LPO/LRO(11%)7} 2-491E 7155k, @A 14319t Af 5 "Hlo] 484 dijtes

Bk 92 IR 4 qink

4.(03) EE 233710 MM NS
(%)

1.6T/ 3.2T pluggables

Al optical interconnect

CPO

LPO/ LRO

Power / thermal efficiency

Advanced packaging / hybrid bonding
Optical I/0

PIC scaling

22.3

Test / measurement
Laser source integration
Others
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Q4. 71 F=ok= J1g=2?

AN 7 o] AFEH 79L& Coherent(14%), Marvell(13%), Lumentum(12%),
NVIDIA(9%), Broadcom(7%), Lightmatter(7%) <01t} A9 3APF &% CPO ¥ 4
ALCF AR-A9A] ASIC-HoA)E FFdt= 71dolek= ol =%tk NVIDIAE =9 &
ole %E 7=, EVE 35 7I=ESt OCI MSA &5 AHdo] AARY HA9

B EE olEdite &% B7PF it

Coherent= OFC 2026 Z#|4g] 7|:=EES £3) 6.4T SiPh CPO ZHE. Z}A] InP CW 0|4,
VCSEL CPO, 400G InP ¥x7] 5 7P ZZARI AlF 3718 Aot @olA "4 2119
AE et B7HE Wkt Marvell> Hd 112 EA#1600)1A4 Aquila 1.6T s]|ojHE
2}o|E, Lumentum¥}2] OCS 20| g5, 47 % PCle 6.0 2002E A91X|(Structera) 5=
Auol "7 Hof & fi'gl= ¥hg-ES ol&o| T} Lumentum 1W SHP(Super High
Power) #OJAE A& 37HolH ELS@E #HolAl &A) F49 CPO A4 3ke A=
oWtk B71E "l

20} 7190 Bstel, QIO FAOI "o OFCe] A4 e AES B UL 43
71950] ol HitE digol glon 49 7% J1Ye WAt 38 AU
29} BE ZYHAE Bof 4 7195 BA AT 3 72 YolAlo] gl

t] 851 P7REE SX4o| HHyE At Holtt.

T2 25.(Q4) == 71 =9 X OFC 2026 »1& &It

(%)

Coherent
Marvell
Lumentum
NVIDIA
Broadcom
Lightmatter
Nokia

Cisco (Acacia)
Ayar Labs
Coming
Keysight
Semtech

Ciena
GlobalFoundries
AOI

Intel

Nubis Communications
Ranovus
OpenLight
POET Technologies
NLM Photonics
NewPhotonics
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Q5. 0iS 7IES JH FZok= 01K Q4 SHH)

719 A o]HQ5)olA 7HY wo] AFH FEL 7]& AFEA(Technology differentiation,
31%e1oH, FERE AFE ZTWQRT%), ALY HzH24%), Al Ql=Tep Z=E
AT23%), =Tt 2ol B g Al HE23%)7F FIE Itk 491 57 ol BF 20%

OJArS 71Z35t ¥, H]-&-AHY 9(Cost/power advantager= 11%%= st 13T} o]
<=9 AHA7F @ AE7FeC] 719e Bk 71el SAAeRE IR Holet Ve
A 7Fs8S WA Bl 82 1 tF EAR vjE= X

Hl-go] Hol9IE 715 AR Q8(FE3 Ao AE)olA HIE-TCOZ} A9H &
A A% BeAY Rtk 18u F S8 W Y @ AEHES] AL 2 Bl
HI-E-2 dR] A 02 QIASIA|TE 7|HS e ti= v &HT 7|& AP Al dFs
71202 AR A I BAIE hET 7IeEo] Sl 7IAINE HHsks Aol @]
AAZ 7} JhAlott, 117 AQle- A Ae(Customer traction/design wins, 20%)°] 6ol
QF Ak &2 WEolt}. 7]&o] HAelll, I HHLE 7|&Eo] FHH o] mEte
AE o] dFH o= HASHL Qi

iy
mlm

26. (Q5) Q40 M ME8SH J|AS JHE £
(

Technology differentiation

Clear product roadmap
Manufacturability / packaging capability
Strategic relevance to Al infrastructure
Strong live demo / product readiness
Customer traction / design wins
Ecosystem partnerships

Cost / power advantage

Others

242 AFARIZ A 2| M2 MIE
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Q6.34 L &8} 540l TR =2 JI=0IL 0P |’ =?

Q30] A4 g 25 EdE 34 FRolEh, Q62 AAR FAkEe] APgl U
7S B AY 7 T4 ARolth F T AEA] o] tha gt T Hlu o=
FF g asht, S 9] W3}k A4 on Sl Afol7 ehdth Q3004 291%d Al
F AEAYE13Y)= Qoo HE FEoE FJAEA %= §HH, Q6olA= FHs|olHE
AI/DCI16%, 15%)17t 2912 573tk ol= A=l Al % QIEAYEZ:= |2 /g2t
F5|ofHE DCIEe FAIA AET-C= 4143} 7t FoA Bil Q2= ARRITH EflE=
WA, AA S 71t 1L FAIH R 9ok Ao] B AiErt Aee] AL HPAlo]t.

IIPN

191= Q3 5Y3HA 1.6T/3.2T S ALQ6, 24%)°] AR YTAS slolgitt & A7
BRollA EAE Al H3to] 7P s AT wiE 71Slehe E49] o] BiskA|
Y=th= ot} CPOE QGOIME 118(10%)°C2 39doll MEFHoH, LPO/LRO(11,
10%)2+ 5E= °o|F3ith. CPOL} LPO/LRO7} B&C |2k A2 53 Tholtt. 39 Wf At
Rl F 7&S 6% 7R Hie AlZo] dRel Aol 3= AUtk
Lo, CPO7} LPO/LROXTH Y o= 9FA Qlrks B th=ch

PIC 7]5F & IO, 8%)°] FH 28 A% Q3 HiH] E=l Holth. Q3°lA= PIC
2A14F0] 55G%eT 1H oM, Qoo FAIA st 7hs e B WEtew deErt 3
A Hlolofell diet ZIdi7h B A UERTE Q10 FHAHOIME FARRES ERAME
TE3H Hal PICF I SEARE ATB7RITE 7Hle [ERCR ofFstl tke SHO
HEERlom, Q69 2¥ke o] AT ARde HRlth FeAl Fa9f FAISAC] AF 2E
28 @AM PICF AR A GAR ol F3lal ltks A1SE Qool 7 ¥l B BRIAA &

27.(Q6) 2= 38 L 483t Jisd0] JHY =2 JI&0IL 0P
(%)
1.6T/ 3.2T pluggables
Coherent for Al / data center interconnect
CPO
LPO/LRO
Thermal / power op timization
PIC-based optical engines
Advanced packaging / hybrid bonding
Optical I/O
Laser integration
Others
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A2 AQIZ 2|M 3 HE]



BHEH| Industry In-depth

Q7. XEdICH Al Z&t J1=01 20 U= D= SHZ 0101XI= AIE2?

g AYE A-Q7)FIAE 24~367HEB1%)T 12~247kE3B1%)°] 58 1918 7153t F+
TE Akl SRR 62%7F FF 1~3WS & 7HAISE AIHOoR Hil 9loH ol
2027~20289 AAZ £ AH oz HE AJZto] @oA AfEge SJulgitt. 12704
o[U(129%)2t olm] ZHAA(6%)S Tl HAQ] 18%7F oln] 4=2jo] BH¥stal QIAY 1d W
7SR Aoz Bk ZHAE AlY #g =871 ojn] FYPET Stk I Agto] o]
$2)0f] kg Ao E FerEch

uiel 36719 2914909} BEEHEHS TAISHR 20%0] SEAPE 39 o = A1 A
Btk gk o] 20%e) WS olalsi: Zo] Fasht QI0 FRAN 'CPO BF
M olFl WMol BAN ofBE wekdt g FA gt 1 A
el 89 WA A% Aol2L 18-24jHolt). OFCe] Fxo| vhzol HHw

/0 $49 $47] W&Bd ool U A oM FEsaL e, FAak AAEE

oftjo] gLl me} 4] 719)} 71dso] Sl

& 28.(Q7) KHAICH A1 28 J1£01 Q0] U= E SHE 0101XI= AE

5.5% 6.4%

m Already visible
Within 12 months
©12-24 months

¥ 24-36 months
More than 36 months

® Unclear

>
il

HYASH 2 M2 HIE
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G8. 718 2 &88t Mol 201=2?

A BT, HISTCO04%, WY +1400] BF AU AN 45%S
AR A PR A4 FE) Do] Fo)A ghor o] heA] ¢, Sgo] How
Hgo] oA etk SS9l dold FAGUe] o] Hd, BLS 37 ¥3]
B0 58 B5U Bo] ek ek ABeh CPO 4831S] a4 B 1
o] obd QP Algelo]e, WRke B Suvh BehAlslehy otk

2 29.(Q8) 483+ M Mol 221 & 674

(%)

Power / thermal
Cost/ TCO
Packaging yield

16.5

Supply chain maturity
Standards / interoperability
Laser integration
Customer qualification cycle
Reliability
Fiber attach / alignment
Test / measurement

Others

A2 AAIZA 2| M2 HIE

Q9. U= HOKOF EXIE 2Hloht

stolmAA|de HA AHe(Design Win, 20%)°] 19, EF &5t AZ(14%)t A28 H4
A4 A5(14%°] 55 2915 7153t o] Al FE9 Fito] 48%=, FA 4l
FH0% 7| Wt 2Tjo] ofd AA| 17 ey} FAF SAE 8751l 9lFo] =AKC

AE Hie] 2E SRRI(12%)°] 491 2,‘::' Ax 72 wigolct, NVIDIAY Broadcom -2
e HG7E 3AFeE B 7ed Euf ZEle Xl AY Aol

JE 30.(Q9) KMzt A5t O AIZ0I CHt 2l TRE A S0HEEX
(%)

Hyperscaler design win 19.6

Volume shipment ramp

Clear system-level power / performance--

Major road map confirmation from-

Clearer customer capex plans

Yield improvement

Better cost curve

Standards progress

Others
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Q10. & EXHIEE0] dATIloh=

T8E(2990] ST FBAW ¥ Hol SFE A CPO Bl TP, 5
Fst Ao] o] BBYSIT 17 A% Aol2E s CPOS A TRES 2084
OBk Alzto] Ttk QR SYR} CPO Al HolHE ol WiEol) B
BEATe B e 94 A 48 THUCH, o A Zaz g Aol
Btk CPO7} A7) Hagoleh dlis Solshut, 1 erletele] thek APl 7Idit @l
oA QIER: A|%o] vtk

o]y
2T

0|9} SHE® LPO-NPOS] Hgo] A AR F 5
9H45] AlASHs LPOLE CPORT WA &3k 4= Sl NPO7} 2026~20274 428.9]
SEA7H 2 7hs8E @gol A Bl ATk Semtech 224G TIA-E=to[H7} LPO ZGelA
W7ol 9tk TAA AZE Ut CPOSH LPONPOX AR A7} ofdet A7t
2:29] BAJo|n], T Alo|E 9L 7)o gt AJAe] Talo] RES|= 2|Z 02 93t}
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QIeke
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a0 AT FaT0] gt Bk FEAH0E Ut InP FolA] FH0] & Holl HFE o
o] & olf7t At AA= AukE 4= Qrks 9, SiPh 3=z &7HGE, TSMC)e] ©lv]
EPOIESIA|IL l0] Al HlofH AHEE dofelA] dod =te @ A, Fe4l WA
g9 okt FFo| WE AFeH At FARE Al A wFEHA Rt
AFo] REE ol JEAQA olst ofd, FEA W IEE e 724
FPgolghes 25 Bia= F2En P o ELSSiPh we=d] 35 BE 24
e Hole ot

7] o] W A 2 Woke Mo R gt JiE £Y SAEG PICH
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HICH| Industry In-depth

HIOH| SR8 AMAV.US)

Blopl= 20159 JDSUZF BAMEEA Sl Z2hd shitz, fHHo] F a4-RE £
7PAZE Wb BloHle HIAEAS AFe FHoE 2 EUAH B ARy @F 2We
A9 1004d°] He 22 A5 A 25A FEHo] At F200M 7 Q101N
AL wes| AHE ANSE ° XA L3l Amphenol/Celestica 5 OFAIAH]
TEUSIO| AR o284 RS s Hﬂ?l FAo10t. Al =2t ASold 4
IS gH] ShE EIAESKE o] obz} o)71F &9 &0l 9 A Aol AU
F& T AAR HoFe oz Qfth

ol FYAfofA] Hlopr|7} 7H ZIsHA YAH Al OFC 21491 39 129 EA1H TestCenter
D2 1.6T Appliance%itt. Al Hlo]EJAIEl-E- 1.6T oJtyll Qlate] A45-2-84/44/418 a8
E RIFo|ER HIok= @A x9] OSFP HAE EHEC=E AA CCL Al YI2ES
olgdol st 7Ise] APEFCE FZE It 800GolA 1.6T=2] Al #gle] ZsfiF e
HANE= A, AT BRIZE xR L] RO g AFIh= A Kdo] &4
Hj7do|tt. 109 1< Lightwave Innovation Awards ~g0]2k= EH Itk 37 X511

ek
HAEA g AR BuE A 2 seld T mx]% WA, BE AL
Aglch RED A% 497 ARHOR WS 7= GEo] A 4 ARE PgHo=

ke BABE S, DA 2 ek 3 SO A @A A 24 A
2 512 A Ak ool viobs] By Aelzin 4gon), e Al
Uk olSeh R&D A SAoIA] Az A5 Aol B Hlg Aedolets AS A
7SS BRA oI wlopils ERAHLE TR AlolZo] 44 kFwA shori
AT 23k wielet WeH 02 407 MAISHE FES BARthe oA, EAl 540 He
Sl F7ko R BRSHE Zlo] egsict

™ 32, HI0H| £F8A =Tt " 33, (] 2AHM SAKR| ZH|JH &0 AAS
(USD) (pt)
40 A 30,000
VIAV(Zh) [ .
v
——— NASDAQ(®) —
30 1 [ 25,000 PROVIDED BY
ViAawl
20 1 L 20,000 i
800 mW Super-High-Power
(SHP) Laser
10 -+ I 15,000 o
°
| B
0 T T T T 10,000 @
241 247 25.1 25.7 26.1
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7S 24 OFEM B BHl2 Boldlch B4 g 2dige] IDSU AE%
AA Hel P F34 EARS SRR k. oleiat 27 Al 9ol o Aol
7V 7423 AES OCST=Y, 30040 it 30099 23S Qo] 2o A9t 3
sz 292, 72 TPU Qxteloli] 44 28 591 7140] 4% ABo2 el Ak

£,

3], o] YAlolAl mhllhe] F5 B4 AGHS P, vhe] % AueHe S
2Hg] OCS BREo] AEHL & A8 AAFS v HrolA Foluz Aadsigon)
OCS/} AEIRQIE 7F 44 3 A2E YAole] 2AAA A2 ATSHAE e Avlo}

S APgolA FHiE] ikt Bio] 23] Eokd A2 2= Al Hlo[gAly <3 74
2|, A F& mFollA ERlet A 2= I 7IHE SREARE & o AU
ojsfd "art oRnt. FHE &d ERAY EE FFARIIE SRR | Faet

= 2AKEIA ZE)% OCSEhe = Solth. A% a4AR]
EfiA AAlE0] FHE 2AE ARSShe FolBE, Al HolEillE FiE 87 555
FHE2 o]F FHE Wett 53] 0Cse @A A stolraA LRl s S 7L F
294 71E=, 32T ol AtiolA Scale-up JIEAYES] H Axet= gk ¢ 7H
w27 vjEo] 7HAskEE 1ol ol FHEE T RE A obd Al 3§ 1=z
22291 F3h EFolol= ofsfsfior g 2m3itt.
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8 34, 22U S5HA FJt 12 35, ZHEH
(USD) (pt)
1,000 r 30,000
LITE (2D
e = NASDAQ($
800 Q) 25,000
600
I 20,000
400
I 15,000
200 '
0 . . : . 10,000
241 24.7 25.1 257 26.1 " i
22 Bloomberg, AHARIZH At&: OFC 2026, Joelsd
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7|IAH0IE HIZ=ZXI(KEYS.US)

7MRIEE TE 719§ vEoME He] g@PAEe] TR dthal AH wE,
OFCollAl EIAEAS #oFd] 714 22 EAkEe 7 Akt BA e a7t
AR, B A AAETE A S H7E ol FolE bR SHo R JMIE
AT VAR A2 EE Fojoj7h 24t HPWEEY IC FlolH- o] 170GHz+ 54
FAlA Alkel A 2(224G LPO/LRO/DAC A%5), B #M(1.6T olefyl Al fA=2E
gl A +2oz Bl T2tk Holth Al Hlo[gAly Qlxete] FFol ol o
AlSol ofzt £2AREE AILEZRA] 7 AEo]] A o] fojAof etk g A FA A=

HojFEe W20l

e

i

o[ PAolA] F|APO|EZL 7P FReE AL BRI F502 AA%E YA 29 Ultra

Fthernet Consortium(UEC) A2-284 "=l thite Al S8AE oA st 54

Edig £33 €Y golgi #AE shdsks WAUSS A AR 2RI 5+ I

et 7|Afo]EX Scale-Up Networking(ESUN) 1.0 28]9] 7% HIHES A ojsh=

a1 Qlo], #Eo| S 7P WA 58 HE AHIE et AXE Adsk 71k sith
i

7Xjo]E9] EA YL Hlofulot E 402 AR Holut ARz o] Wasi,

Wbzl W4 BE Elameh mUE Aol 240 4aE FH de, FNjolEE AA TR
WA R&D A%, HE 24 A, o Al 9 ofgdelde] 4 ol B
YA AROME Fo TAZoR YEYR AAnE Az, sleluaAge, Al
dolelilE oxEolgE FHEHMON, ofS0] Hix AT o FMjo|E HulE AAgTHe
725 x0T HAEAZ Fu) BRA Yol E S8 X2 A A g 24
R&D S 24501 A8} o] Al A AfojZrlet 4 WA 507k sk K]
9k 2] Solc.

T8 37. FIA0IES 2 HE ZH]

(UsD) (pt)
400 A - 30,000
KEYS(Z})
——NASDAQ(S)

300 - - 25,000
200 - L 20,000
100 - 15,000

0 . . . . 10,000

24.1 24.7 25.1 25.7 26.1

2t2: Bloomberg, AtAtIZH

2tZ: OFC 2026, AHAQIZH
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BHEH Industry -depth

IH0IHZ=(368770.KQ)

OFCol 7Rt =l 7195 AU+ & e 2= dASe] w8 At gid
F/gol BARE & 19959 KAIST AW 7]9je] OFColl 20d @A 7ishgtitt= A
AA7E o] BAr ZIHto] ojdef] Sl=AlE waleEt:. Fidle B AS AW, F WA
AFE3H ], vhee] AEl2 b, J12]al Rgolls Aol= AT W WESIA] 5] 3lo]
At o] oA or Holet], o] B Zlo] AR 2he sl 7Ie S flolA mhgE o
ATt vl= AEEYol ZAE 204 oMY *F FolH, dli9] miE vIFol A I8
FAo]T.

o[l OFCOllA] dolHmgrl 4l Y AFLE HARE A F 7P VA 22 BF
LIFEAS. FolES A =t BiHle BF AR ARl ok
HEPD)LR HUehte ZAIE si2ste FAIIE, solHie AEo] of EopoflAf AR
=24 2HnER AR AHd H1F a9 5% vte® AARRithe $A7F 73AAR v
Yzolx, MEUAY] F2E F5Y Hiol A HAE BEA HolA diAdE 27|
o). Al Hlo[HAIE 9] F w7 $740] sofdsS CPO-HeE 2&EY H w74 ©A A
o] 25EY 8 A BiE 5 3laol SAHH I

molHIRE o] F54l AS AR EFsPIE AR @A WiEe] 43 FEo]
OFC o] A8 gld FOGEHHR Ael=AFImet IIFHAAING Aol e
mEolck Ff f= mlAtd 7o) Al RO YE Fo|1, 35 A olF A%H EF of
gk B 8% F7HIQ 202 motEnh FeAl & oNe F w71 A FE H7t
CPO it 7t A= =0l 2 = e AlSUE, oF R&D & ZAA ] M=
o] Fat ERIFe R o] Auit Bi=A daos g} wolth Al Aie] A
0] 747} WAkgEAl HIAEAL 171 80 SAlel 28 i, A A A4 FAge
Aot wekE.

12 39. THIHZZ9] Photonic S2M 28

25,000 (-
20,000 A
15,000 +
10,000 A

5,000

0

] (pt)
o=z (2) [ 1200
o
KOSDAQ (%) 1,200 s
r “ '
L 900 - 5 o g
Polarization Scrambler  Phase modulator
600
300 .
. . . 0 Multi-channel : =
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