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ERLAKMBRSS 2EAIEFINSRANEEEEEMMREL (DAC) , IEE—ARTE 1-3 K A, &= 10-100Gbps,

(& GPU TRHERRREH (400G/800G HE 1.6T) , FRIEMIERALUIAE] 100Gbps AL, R%LEER. RAEMINELEZEHIZE.

ATEEAVNEBEZEESE. B/NFE, Fr—HRlFT kA Co-Packaged Optics (CPO, ML) : EHER "Si#t" JRSHBL, SATE 7IRLARLEIK
E. ExMNELRFANEHEERY, EERAROBERS. EEA%, PRIREHEINAEOES.

EZ1: FAaRHEH%=¢F (CPO) ?

CO-PACKAGED OPTICS (CPO)
What is Co-Packaged Optics (CPO)? - Evolution from FPP 1/2

2019 ~2028
. 204.8 Tbps

Evolution toward CPO Fhan fartis

assembly with pluggable ELS :H_:_-:
modules on the switch PCBA J gt e
- E -
- Sowrce; €
32x 400G QSFP-DD or OSFP 8x opliical modules for_CPO
) External Laser o ’ $
- s ngsrce Optical = -
» v s Evol 4 CPO ( l} T‘}_fﬂcdule 2o <
o - volution towar S : -‘*Q
a é—/} optical modules R/ @’ *@
QSFP-DD W: 18.35 mm, L: 89.4 mm and T: 8.5 mm CPO optical module W: ~20 mm, L: ~60 mm

OSFPW:22.58 mm, L: 107.8 mm and T: 13.0 mm The Consortium for On-Board Optics does not intend to define a fixed
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B 7E 2km DARBOEUECONERERE (front-end / back-end network) , ERFEEPAMA TlifEI ISR + BaiE / SIENF:
> Al back-end network (GPU ZEIRGREEEX) : 0-2 km, 5RF3 800G / 1.6T PAM4 &R, BISEEELERE GPU M) II5RE6EY,
> front-end network (&R Al SEMITIERZE) : B 0-2 km IEE, RAZUAHESIT, RERVESRERH.
®  Synergy Research iBR T 21k 967 NEFEIGITHIEAHIRIZHE, HHIABE 278 MEXATARERMNE, HPUILERE 142 4, SN MEIGFAFEIIER 260 HZE
RIRFRFEPRIRFLT. 19 5% Cat6A iKOLAK 4,500 1R MPO-24 F&ABH. SitFRITEFRRANSHIE 7.24 {ZZERIEEH 5,300 R IRATHER,

ElZR2: AhmtlEmEzEAIIRSS 2B ElZR3: Marvell £tLMATHY "$IEHOREE vs DCI"

Marvell optical connectivity solutions

Marvell DCI
interconnects

frontend

network/://;/
o

<4 Compute fabric

backend |~ = B
network o | |5 Driver =]
MARVELL

NVLink, Infinity,

PCle over copper Marvell inside data center

interconnects 8 | siPho
© 2024 Marvell. All rights reserved.

5th Annual SWTest Asia | Fukuoka, Japan, October 24 - 25, 2024

HESEIE: Marvell, SWTest Asia, JENOPTIK {From Lab to Line: Enabling Efficient

e
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m X—EERANENER (flg0Coherent) + KIEEEEDELT, HAIIEES 80-1000 km, =R 400G / 800G &= 1.6T.

ElZR4: 1thekDCIRTERRRSRER

o

Coherent transceivers

-

e, = ]
L -

WL5n 400ZR

WLEn 800ZR Waveserver w/ WLEBe
(1 x 400G)

(1 x 800G) (8% 1.8T)

Photonic line systems

i'. e e
-
RLS C-Band PT-PT

TRIRIR: Ciena, HHRIESHRAT

EZ=5: DCIRAIE

[BIZR6: PIEKIERG [SE R B LS

HYA =

Scale across Metro DCI 16T COherent
(back-end network) 100km : Moving to shorter
(front-end network)
. reach as
@ > o sooc I data rates increase
" {‘3 1l Submarine [ )
i 10,000km+ ©
E ' A oY o )
% . » [ > :\#’;&/"""""“"5 % 400G S&g 400ZR/OpenZR+ in QSFP-DD
\‘/< Backbone a
'\/ i% - 200G
2 4]
Campus DCI
10-20km
e 100G
Figure 1: DCl use cases at a glance
80km 300km 1000km
Reach >
Intra DC Campus Edge/ZR Metro LH/ULH

BRI Ciena, PHRIESHZRET BRRIER: Acacia, FHBUEESAFRFT
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. ADNIE s +4% < o s WA [N 44 o PaScyy 1l
EZR7: SR REEREIEK EZR8: SBECENMETHAG L EF EZR9: 202652 SR RSB
700
All values in USS per FKM IR 0.17 REBX, 0.13
- { 5 9 Iaw;. 5
E . M, 0.2
E o | R [ W- zz!T : ez
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200 4
100 { WK (FEER
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BEIZR10: JE5EE20245 = HEET LI EATEK ElZR11: AITEERSEIKOE 7 H#IE Oy EaiaRERIINE

World optical cable demand for cloud datacentres by applications, M F-Km

Global data centre optical fibre cable North America data centre optical fibre
demand, M F-Km cable demand, M F-Km Server Room Applications (Al) m Server Room Applications (non-Al)
140 m SMF+MMF 80 ® Interconnect (DCI)

SMF+MMF

MMF
SMF » SMF 140 122.2 127.6
MMF 117.0
120 108.3
100 I I
70 40 I 80 I

60

40
148 19.0 213 196
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eI LN TLEeNS e LTVATLLNZS 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
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BFRIEIR: ightcounting, CRU Optical Fibre and Cable Market O 5T

oo, HREBIFEEFHZRER ThlskiE: U’ s Optical Fibre and Cable Market Outlook, LightCounting, EPHiIZiIIEﬁﬁﬁ?%ﬁE
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¥ (P/2) Rk FERIIEN. TEAILBRBE—HE (1:1) . XEMTEIMNEFTENIEiROMNTHESIEHRRE,

FEEAZUEF ORENNT 5K, FESRMTEREAIRGPUSERFIER(PY/2) , AL, METH T =2EMMIMEEEN , DA=E: Spine (ODE) -> Leaf (CRE)

->ToR (BAER) . BgENINE P Ns, \igP=64, BE—F¥mLt. —FATHT1RUZE, BMNEATLUSHIRAGPUHE = (ToRIEHNEE) * (B&ToRE

<%0 = (P¥/2) * (P/2) = P3/4 = 65,536 3K GPU ;

I [BFF B EAEE= ToRE El LeafZ+ LeafE E| Spine/E = P3/4 + P3/4 = P3/2 = 131072 1R; WNSRGPUZR|ToRAIEN B AT ABRLEIEMNP3/4 (131072) 1R,
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BZ%E13: DCINLE~=E B%E14: H{HEikscale-acrossHRFGZE

City A
o
,mﬂ‘ \
(@] | + (o]
City B City C

Large clusters between sites require very high fiber
count cable connections over long distances
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> CPO (Co-Packaged Optics, HEFEXFE) : BRARKAILESHINESIZE (OF) , FIEN ASIC —RERER—E%/fERE L, 5 ASIC RIS |2 AR ERFERIREIER,

Hﬁ&tﬂﬁ%ﬁﬂuﬂ‘c SOlERIERIEEE, TTLUSHF B RAREEL 40%, INFEMRRZE<0.56F (~5 pJ/bit) , FERFEZE<0.11Z (~10ns) , ; NMEET
B&THE—LFI ASICY R [EZEE 10-30cm 89 PCB &iEsk; PTECPO 1B5¢5 [EEMEE] ASIC 554, iJ"FJ'L%ﬂ%EIE%EEI’JEEEL KIEPEE Y SEREBESHE

R PAYRAEAO ST ;
B— "FERN" FEIRNR, SURESCER LR, BERERGIERSE, CPO MJLFE ASIC HOREERE, FER/LHREBECEAT. BIGED>. i

Bz, RABFIIDFERELT.
RAESSRENENF — T RATLUE—RER LEAIRS. MENETIRE. RURSERM, B CMOS TZ28r, SEEMAY PIC + EIC J5IZb D 884
B\ BEEH. EZWEL.

> In-Package Optical I/0 (H%&EMFF 1/0) : 1 “¥ 1/0” E#&ifZ] GPU/CPU HEE ORI, MEWETECH (CPU/GPU/XPU) BCH%RE,
BEEHAR—PNE, 5 HBM —#F 3D 88—, ARTHRKNARISTF. SHEREREL, FEREE<0.1E (<1 pl/bit) , WREEZE<0.05(F (~5ns) .

B%E17: ECPOAXE B3E18: CPORATE L

2000 2018 2023 2027(E)
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Pluggable Optics On-Board Optics (0BO)  Co-Packaged Optics (CPO) Optical 1/0 (0I0)

Application-Specific
Integrated Circuit —e.g.”

TrendForce, THFIEEARFT 14
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