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e “Multi-plane fabric” that connects accelerators
to multiple fabric planes (removing top-of-rack)

® 2-tier =>fewer switches/optics & lower latency

® NIC-level load balancing

e Combined switch & host control plane

® (lose partnership with NVIDIA
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6.4 Tbps —

per accelerator, per direction
16 accelerators, 8 x 800GbE each - 4 switches 2% 800G S
. Accelerator
Non-blocking each of 16
H T 2 % 800G TR
All of it on merchant Ethernet silicon ‘Tahan3*
2= 800G Tu[i%n#*

* Broadcom Tomahawk5, 51.2 Thps merchant Ethernet switch
32 x 800G per switch
16 accelerators = 2 links
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UALink Common UALink 1.1 UALink 2.0 UALink 3.0
Protocol/TL/Sec UALink 200G Add Collectives New features
RAS/Host Immf 1.0 3025 | April 2026 2027
April 2025 WithS 285 UALink 2.0 UALink 3.0
DL/PL 10 ECR/Enata Incuase bandwidth
3025 Apil 2026
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Interoperability ] 4026 | 2027
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THAEEEE B 72 : @% Al FI%k ; 2 RDMA Write B : FI%k ~ #:® (MoE / KV HE[a scale—out B scale—across
1 Write—with—-Immediate cache) -~ f#7ZHPC; & Read: [E—HE
(Broadcom &% ; Microsoft 52 Send ~ Atomics

BERER write A5

HEIRIE / AN AHE > IEKREZXK ; SRv6 LLR » CBFC * CSIG ZEZE:5% AE trimming E4AAER
source routing * trimming trimming XN

EEREE OpenAl IEHIRIR 75K GPU ; MR M - IERBEEIRERR AMD Pensando NIC BX#E ;
Microsoft GB200 #£ 50K / 75K = maturings (Broadcom) NVIDIA T3 ; Wams 64
GPU ; Broadcom %% OCI EfE4 GPU #1828 RoCEv2 HIEEfhEt

E (BE—%R)

3.1 MRC BEEAREIERIRIFESE » (BEEBEMRTHK

OpenAl BEMHNEEHEBERIRARRIMNELTE : 75K GPU BFIIAREE S » —8 T1 KR EILEE - 1
25% B9 QP Z#E - 4 58 BEHNEEKR ; MRC EAIZBEBBIRIEE - HILHA 12.5 Pb/s THREL 105
Pb/s > 89 1 DEEREZIA 12 Pb/s > FEELRKEE (MLABEE Mt EUHHENEHHRMAR) -
Microsoft 15X HIIERIBIE Cluster A BIZ& GB200+ ConnectX-8 » & NIC 800G #fF{ 4X200G FH * M/E
Clos » j&F Spectrum-4 B Tomahawk-5 33238 » #H1&E 50K Bl 75K GPU - iSRS EERE—FE » A7
ENNIE
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; i : ‘ : . ; i j i ”
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Time (minutes from reboot)

i Real data captured during a training run showing MRC reacting to the complete loss of a T1 switch. The
2026 training job experienced a temporary slowdown, but recovered quickly.

6 : MRC 7 T1 XBPETEWERFNEIEIBRE - LEHEN (Pb/s) -~ AiiERE (Both) ; BREEHABY EMEFRNDEE -
FILERIEEEMA 12.5 TR 10.5 Pb/s - ZEEBI 12 Pb/s ; BAFIERIERERABEES - WREPAIKEE RN EEE
1} o 2R : OCP 2026 » OpenAl / Broadcom (Enabling Al Networking @ Scale with Multi-path Reliable Connections (MRC)) ° #{E%
sEEhET -

Bi@M A » Microsoft 35 MRC FRIEBE=ZRRO ((REBfix ~ EB1TA ~RTT 28IKE) @ MWIEEBS A=
iR : Level 1 Z1ZEEMAI—2) ; Level 2 B0 SMaRTT ZEZEZH « ReSS B & F 1%  Z2FH go-back-N » Ei &
RELR RTO ; Level 3 BERE OILFRREMERERE N - BRABERTELERE Level 3 fltlﬁﬁﬁﬁﬁ
plugfest - EEEREK DNEREABFEZR) NRIAEES > BERTABEKRE NIC EIRMFPERES B REEE

AEER TMRC E#—.1 -



Each level builds on the one below it; full interoperability requires Level 3.

Requirement LEVEL 1 LEVEL 2

Identical header field sizes and offsets

SMaRTT congestion control (CC)

ReSS load balancing (LB)

No Go-Back-N retransmission

Per-packet / per-connection retransmission timeout (RTO)

CC grows the congestion window at the same rate when uncongested
CC shrinks the congestion window equally at equal congestion

Same LB reaction time to link failures

Scaling Innovation for the Al Era.
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7 : MRC @M =HRER - Level 1: 1EREIZEMEIA/NERT 5 Level 2 : 1L SMaRTT ZEZEZH] « ReSS & & F# « 2 Go-Back-
N~ ZiE / F&E RTO ; Level 3 : BMEEREHIRHER—H « HEREHTERERFE R - HREPTELET Level 3 2K :
OCP 2026 > Microsoft (MRC: A Purpose-Built RDMA Transport for Al Training Networks) e

3.2 UEC El MRC H#YEUE

Design philosophy Evolutionary extension of RoCEv2 RC Clean-slate, purpose-built stack
Packet spraying via entropy value + SRv6 Native packet spraying, configurable in-
Load balancing E Y E L B EreiTe e
source routing order/out-of-order modes
Congestion control Sender-based only Sender-based and receiver-based
. None specified — relies on underlying Link Level Retry (LLR), Credit-Based Flow
Link-layer scope
Ethernet Control (CBFC)

) . . Congestion signalling (CSIG), trimming-aware
Network-layer guidance SRv6 source routing only, Trimming : :
switch behaviour

= » Non-interoperable wire format, but reuses  New transport under UET; broader
Interoperability with legacy

RoCEv2 Verbs API ecosystem coordination required
Narrow/Specialised: Tailored strictly for Broad/Universal: Covers Al training, inference

Functional Scope synchronous Al training; supports only RDMA (MoE/KV cache), storage, and HPC; supports
Write and Write-with-Immediate. Reads, Writes, Sends, and Atomics.

In production today at OpenAl, Microsoft and Spec (v1.0.3) published; hardware/software

Deployment status .
OcClI ecosystem maturing

@ 85F | 2026 - =iz

8 : MRC Ed UEC ZIFLL# (Broadcom KYEREL) o MRC % RoCEv2 RC HYJEE « $HEIIEEN SRv6 ~ {E35AHEEILE| « THAERE ;
UEC % clean-slate ~ R4 BIETRE « WWEEMIKZEZEZEF] - & LLR / CBFC ~ IThAERE - SBB AT MRC EBR OpenAl ~ Microsoft £
OCl » UEC ##& (v1.0.3) B2 - IERSERESE SR » Broadcom AMERMBNBRE - IR AR B MALEE - 27 : OCP 2026 »
Broadcom (UEC vs MRC: A Comparative Analysis of Next-Generation Networking Standards for Large-Scale DC Deployments) -



3.3 MetaRoCE : Meta B XRI&4R » HIE(HREIISIL

MetaRoCE H4F e 2B —1ERBZE scale—out Bl scale—across : scale—out B9 RTT £ 5~15 s » EIRFIHY
BRAMEROL 75 ; scale—across 1Y RTT BEZEM 4 > & AEOL 3,500~7,000 - HE R AHFBEBEKRR
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FEMEBL 780 [EE4 680 Gbps » # 65 #W[EE (FEELET) - 81 RoCEv2 HEBWESBMTHERE (64
GPU) RE 9 : All Reduce SEGFIEKRNLIFL 5% ~27% > All To All NRELED 15% ~28% » {BERD A
£ (% 1 MiB~ 32 MiB ~ 4~16 GiB) KRMEINL 5% ~20% - 52 Meta BRI ~ 64 GPU i1 - :BEIH
it REEIMEERIEE GPU -

MetaRoCE vs RoCEv2 Collective Completion Times

All Reduce

64 GPU - Completion Time (Op) (Deita % vs baseline)
o
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A \J g2 R R P & 277

"""""
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All To All
64 GPU - Completion Time (Op) (Delta % vs baseline)
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%
-20%
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9 : MetaRoCE ¥} RoCEv2 MESBASMIEMZER - £E All Reduce » FE All To All » 64 GPU » 4tihA1E% baseline 952 ISR
B#IEEDLE (BEARIR) ; BHAREAR/N - Al To All A KMEBLEE (BIE) - 3R : OCP 2026 » Meta / AMD (MetaRoCE:
Rethinking RDMA for the Al) - ;&Efh5t * Meta Bl

FIFE (1FH)
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| 4 102.4T #5338 Meta ) ODM 5T

Meta B95E—1X lcepack 3228 % IceCube & 20U ERERS / ®/L:85T © #R Broadcom Tomahawk 6C »
64 {E OSFP (128X800GE T 512X200GE > non-blocking) : PHY-less #&fg flyover &4 (UPXRX16) -
ERE R ORv3-HPRv1 #1E - WifEEL Celestica &1F » ASIC B OSFP LURWRIRL » N EEVEEH 85% » MEMR
2~ BIRARE BMC RR4 15% ° Blade SR AHEIITNERZA 3,820 W (& retimed 5nm DSP DR4 JetgEAE &1
30° C/40° C ik # 6 LPM) -



family
* 20U, Hybrid liquid/air cooled

+ Meta’s first-generation Icepack switch 73  Leverage the IceCube OCP design. 0
« Nvidia Spectrum6 102T switch ASIC

+ 100% PCB routing for 212GPAM4 “
signals

« 2x8 stacked OSFPs cage and cold plate
in belly-to-belly layout @

 Partnered with Accton

* PHY-less design with flyover cables

+ Deployed in ORv3-HPRV1 racks

+ Based on Broadcom Tomahawk6C ASIC

* Features 64x OSFP ports, 128x 800GE/512x
200GE non-blocking switch capacity

* Intel Icelake-D CPU or other CPU for
network platform micro server

* Equipped with Meta 2x800G-DR4/-FR4 OSFP
modules

* Partnered with Celestica.

Accton .

Scaling Innovation for the Al Era. T | Scaling Innovation for the Al Era.

B

10 : IceCube ZFIMEERIRE - 20U BERSR / RL 1 :lceCube-N FAE (®'EE) - NVIDIA Spectrum-6 102T »
Tomahawk 6C ~ 64XOSFP + 128X800GE / 512X200GE non- 100% PCB E4R&E 212G PAM4A « 2X8 i@ OSFP ZEEL)5HR
blocking » f&%R1Z:1EL Celestica B1F ° &JE : OCP 2026 > Meta belly-to-belly /3 > BIRIZFEERAF Accton (FB) - &H
(Meta 102.4T Ethernet Switch) e B o R @L -
* Common SMB PCB for multiple Meta ASIC SMB  UPXR(x16) MCB Airduct Liquid cooling pipe
coldplate ;
platforms 00 =
* UPXR-OSFP flyover cables osee N B Fan (x4)
« Hybrid cooling ey B
3 | -
o ASIC and OSFP liquid cooled, ~85% - =
= OCP BMQC for blade coolant delivery ; E I
5
» Parallel flow network for optics cooling :
* Multiple leak detection zones : 141 _
o userver, power stages, BMC air cooled U - = — 2§ =)

~15%

W L JRE

12 : IceCube fRBEE RS E - 1Z7R ASIC /4R ~ OSFP 21R ~ UPXRX16 flyover 42 « Misk OSFP carrier card ~ FU28REE ; ASIC
Bl OSFP &249 85% » {HfAAR2S « TR « BMC &549 15% ° &JE : OCP 2026 » Meta (Meta 102.4T Ethernet Switch) o

4.1 mEIRA SRR

o 2R % ODM - B IceCube % Broadcom & F#5 Celestica ; IceCube-N £ NVIDIA Spectrum-6 &
B - FRBNER : Meta IR IRIEZREMAT TR24MAKE Celestica B Acctons » FEIX 102.4T HiF A%

— &%l Celestica » E#B7E IceCube-N > REIEAEBFHHEN - FIRITS Partnered withy > KRERET
BE - EEBHAEME -

o FHEMEAMNIEIRIBR - B4 IceCube Ay 212G PAM4 SHEB=HHEEXN 340 AR (EiR¥IEBRIKISE
) - GTSW #iB# A Y449 8,192 1§ - Meta Bt MO0T FAMIBEREECEHRR) » T—REENEE
B (L1) ~ BEEMR (cable backplane) BLEEMRAVEIRT > WifE IceTea EMTEFRIE—FEBBIES - H
cable backplane BEAEIEE - EEIWEE (5 6 &E) B CPO/NPO (7 &) ZENDIRE -



4.2 B1 CPO REMT

Meta ARREHA CPO it 51.2T Z| 102.4T BIHR » BER 102.4T K Meta BRARZ WM 1T : IR1T scale—out
AR #@E#K OSFP &2 (lceCube) > NPO / CPO &5 —{RE&K4R - LRI KA ERF Meta B Tomahawk 6 NPO
RHEZE Celestica CPO X228 (2H27) Wi REd IceCube &R » MEAEERA - HEFMS > IceCube-N
AAERERNEE > LAEFER CPO HRANMUE -

|5 AEC Bl DSP 8

5.1 Meta KYERY BT LA IGZLG

Meta A= HRLEERIEAEAR ~ 428N DAC B2 AEC : JeiE4HEERE 10 km DA L{BBIRINFE 12~15 W AL » IARS ;
#E) DAC 89 2~3 m~ 8Bif 1~2 W~ ARIE » B 112G PAM4 FEERE ; AEC UEFRIENERBEE 8§
EEINFE/VR 12 W (800G) ~ BAEZEr - H 800G OSFP AEC #i#& %A 32 AWG twinax » 1.0~3.2 m ~ CMIS
5.1 Meta FEEEE T#15E1%) @ HEBERA A/B/C =% » ki85 DSP &iF -

OPTICS PASSIVE DAC AEC
Optical Transceiver + Fiber Passive Copper Cable Active Electrical Cable
Reacti Upto 10 km+ Upto~2-3m Upto<2m
{Longest reach) (Short reach only) {Short reach)
Power (perend) ~12-15W+ ~1-2'W <12W
(Lowest power]) (Low power)
Cost Highest Lowest Low | Medium
112G PAM4 Budget Meets easily Cannot meet Meets with margin
(atrequired length) (Fails budget) (Re-conditions signal)
Cable Management More complex . - Simple _ . Simple
(Fiber, patch panels) (Lightweight, flexible) {Similar to DAC)
Field Replaceable Yes Yes Yes
Fiber Handling Required Not required Not required
Discipline (Strict fiber handling) (Copper cable) (Copper cable)

Scaling Innovation for the Al Era.
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13 : EEERLEE (G484 - #E) DAC ~ AEC) - JEBE : 3% 10 km DAL ~ DAC #9 2~3 m ~ AEC /MR 2 m ; BIBINEE : ¢ 12~15 W
AL ~ DAC 1~2 W~ AEC /MR 12 W 5 B - B S ~ DAC &8 « AEC {&EF ; 112G PAM4 F8H : DAC EEWME  AEC g - 3% -
E—HERHAE TS AEC 5 1.0~3.2 m > BIEER VIR 2 my A8 ERENTEHERRIENER - k)5 : OCP 2026 > Meta
(Large—Scale Deployment of 800Gb/s Active Electrical Cables in Meta Data Centers for Al Applications) -
Meta FI#ZOVRERAEC HIFIREEREERE - FERET - AEFZIIS (1) THEBRAEREESKE; (2) BB
KMEREFEMIEARTEM - Fa0 CMIS FEARBEXAR—BEEM link training KB » AR NIC—AEC EETF
IRBEA MCU FTEENEBARBISIRERRRRM K ; (3) HEBRGAEARETHEIR ; (4) ABEREZERAIAEAZIN
KW ; (6) HEHNERIBEMAZREMN - RMAKES (EMI) RF54EBEE 10 dB > BHEEFERIN 5.7~
9.0 dB » EEFMAE R IURT - REFSFEERIFIAHER A 64 5 -B 64 $5 - C 32 #8 (3 & Minipack3) ~H#
R4 0.7° C/min > BIZFRA 40/50/70° C - HFEBRMS > ERXREE Meta EREBRANERRE
th2EAFE -



5.2 224G t#{{ : Broadcom i A DSP i3

Molex B2 Broadcom B & RERART » 224G / lane NEBEERMS : DAC A9 1m > ACC 1 m W~ AEC 1~6 m
BARYIF BER (Samtec B#HRMB—OEAE DACH 2 m~ACC A 5m~AEC Y 7 m> > BAEMENEE) -
Broadcom #Y AGERA Z X AEC retimer & : 400G / 800G & AGERA2LP (5nm : B Tomahawk 5 [E3X
SerDes* 8 m Ak Z&H) ;1.6T & AGERA3/3U (3nm > B Tomahawk 6 [EF SerDes> 6 m AL > =
EHJ) ; 3.2T & AGERA4 (2nm ~ 400G SerDes * KR 40 dB > Tcoming soon) ° KRLEMH) ° 1.6T AEC
9 6.5 m 1k pre-FEC BER %) 3E-10 & 7E-10 ({E#HE) -

400G 800G 1.6T 3.2T Global annual units (millions) 3026-2031 forecast

q " g - g g ’ 1.74M
| AcErazLP AGERAZLE | -AcERASS AGERA4 800G AEC units in 2025
¥ 8:8 8:8 88 9
i © BROADCOM © BROADCOM
6 6.5%

1.6T growth, 2027-2030
1.37M to 8.85M units

2030

2023 2024 2025 2026 2027 2028 2029 2030 2031 First forecast year with
~—800G AEC ~=1.6T AEC 1.6T ahead of 800G

i Scaling Innovation for the Al Era.

14 : Broadcom AGERA Z X AEC retimer ZEj& - 400G / 15 : LightCounting AEC &7l (2026-07-30 hR) - 800G

800G : AGERA2LP 5nm ; 1.6T : AGERA3 / 3U 3nm ; 3.2T : AEC 2025 £ 1.74M » 2027 584 1M BEZEX 8M ; 1.6T

AGERA4 2nm (coming soon) ° BI=&HEREE (In AEC 2027 % 1.37M B EZ 2030 % 8.85M (6.5 %) 2030 &

production) e Z&E : OCP 2026 * Molex / Broadcom (224G BHEE 800G - R : LightCounting » & OCP 2026 Molex /

AECs for Al Data Centers) © Broadcom f§#REE5| - 55 =75788] > IJF Molex 8§ Broadcom FIHE
R ©

5.3 FIFREOEER
o ¥} DSP {#&7F : Broadcom 1.6T retimer E£E > =& Credo * Marvell Z4MIYE ZKJE (Broadcom B7E
MERE— L 1.6T FE/REME 6 m ULE) - BEEHRF  FEEBRMNTHRK ; Meta BFRAELS

DSP & °

o ¥HBMBLANLRR : DSP RRIEMBEEFNEE » B Meta WERRIER » BAS °» RMAJREEREVEESR
BERHIMER - #n EHEREREEIIA Meta ZRIEER » BHAKIBE > Fo#E -

o IHEDOR : &% TAEC /R 5 W1  (EAIREEOE) B Meta 800G Mgim/\id 12 W1 EAREHABEOLRE
AEJUHEEEER 5 224G / 1.6T NWEIRINFERREGIHRAL ©

| 6 448G ER/NE : PAM4 ¥ PAMG6 -~ CPC Hl#

6.1 B1tE 448G M HHRM NS

448G / lane BITFIREREL Nyquist SERFUANRFL: : PAM4 % 224 GBd * Nyquist 112 GHz ; PAM6 (%9 2.585
bits / 75 %%) %A 173 GBd ~ 87 GHz ; PAM8 % 150 GBd * 75 GHz ; 8% PAM4 #J SNR TR D B &
0--4.4~-7.4dB- BE (BizLink) #5U5FEA copper wall : ##F PAM4 &I Nyquist SBZH#3E 100 GHz -
MIBEABREREEERMERE s MEZRNFZATREZMN SNR - ESNEEEEEZE - OF BINS—Ef
FOE (165 GBd * A S FEC FfHARME) 59:% PAMG6 » W15 HIEEEZRE 165 IEE 180 GBd » IEf8@EE %k
49 0.4 dB -~ RIEEEX 1.8 dB » AIAEIE HARISIS S ©



Pushing towards 448G

How does the “copper wall” look like
Considerations for a copper solution

PAM 4 PAM 6 PAM 8 + Keeping PAM 4 coding will push Nyquist
frequency past 100 GHz

- - - « IL will already be difficult for copper at lower

Bits / symbol 2| 2585 3 TEquenoRs: _
Denser coding with challenges on its own

Symbol rate 224GBd 173GBd 150GBd - Tighter SNR requirements
+ Increased return loss and cross-talk influence

Nyquist 112GHz 87GHz 75GHz ) ) ) .
frequency Other constraints making things difficult
SNRvs. 0dB -4.4dB -7.4dB + Dense packing and tighter bends

PAM 4 - Operational environments

- Assembly/system margins

16 : 448G FREIEIREL Nyquist $8Z - PAM4 / PAM6 / PAMS8 : BRIt 2 / 2.585 / 3 5 fFshZE 224 /173 /150 GBd ; Nyquist
$B% 112 /87 /75 GHz ; 18%t PAM4 # SNR E3K 0/ 4.4/ 7.4 dB - & : OCP 2026 » B BizLink (How can high-speed
interconnect solutions drive next generation Al data centres at 448G and beyond?) - &AM EIRAT -

6.2 BllEER - OS8R > FAEREIER

ERABNEERT - OF (BHNER - 255 PCB - REEMA - BE - $8%) HFER - BIRALT -
RAHE -

iR H S BURMG B ORI
B CPC %#t > 500 mm PCB #& & ° 56 GHz #9 —21dB ; 86.7 GHz Bl ; &5 500 mm PCB fiRA
Rosenberger E #2353 %9 -30 dB ; 112 GHz £ -40 A ; EE
dB
2 ParalLink #4% > 85 cm » Eir A 110 GHz #J —14 dB (SDD21) Bl EBAR > RASERSBNTEE
I7F 300 mm 31AWG CPC-CPC #4348/ 110 GHz : REBRAL -33 BA ; mEOEIs

dB > EX#AX —14 dB

VA BUIERERIE 330 mm+VH-VR #2890 GHz 49 -35 dB #38 » :8E ; 100 GHz & HIRAER
+940 mm+ 330 mm

hvii| BIEMR LR E& (49 1.0 m) 90 GHz E£irx A% —30 dB KR - GBS
TE F&HR3BE - PAM6 : CPC / NPC 90 GHz #§ -6/ -12 dB 1B A HiaR
TE F 1/O B3 » PAM4 : CPC / NPC M2 GHz #9 -7/ 14 dB ; 120  1&#F ; R T{8Li85E

GHz M &%

TE 250 mm 30AWG twinax ¥t 254 mm 12 GHz 49 -4 dB ¥ -23 dB  #&E
F43 (stripline)

Samtec 448G CPC / CPC #2885 > 1.0 m BREY  BEEFARKRLAR EBm (PoC)
EyeSpeed #&43



CPC system performance up to 110GHz

Performance for 448G at PAM4 and PAM6
SDD21

g,
&
&) 500”7
829

No-drain AWG 39 cable
with inner jacket.

Paralink’
20 1730 AN CS¥S

\\

SDD21 (d8)

Custom test fixture

17 : BEji CPC %#t SDD21 £l - 500 mm PCB UAEE S ; =

REEEES 224G PAM4 (56 GHz) - 448G PAM6 (86.7

GHz) -~ 448G PAM4 (112 GHz) - Hi#R7E 112 GHz Bi§if4y -40

dB - & BIRHIREIZE - ZRJF : OCP 2026 » B (448G) H5R
(2BIZ 1K E Rosenberger) - 3&E[E °

Simulated - 448G CPC/NPC to

T L@%NGH~6dB
S

g e
10 [
5 L@90GHz~ 1248 ]

e | Scaling Innovation for the Al Era.

19 : TE 448G CPC / NPC EIF#R&EE (PAM6) i - 90 GHz
AR CPC 49 6 dB ~ NPC 49 12 dB ; FZRARSHEIRHE - K

J8 : OCP 2026 > TE Connectivity {(Co—Packaged Copper at
448G) - 1&EH#E -

6.3 OIF M ILIGE ¥ S RIIERIZIE
OIF M THEE&

4) Bl LR (B4 / B5WR) MEEER  THBEXRR EttERTEERER - REII5A
PAM6 &FE2L > 1 m YA EEENSRATTAE R HRAEIF PAMG » PAM4 IR IE SR Uk

#1 LR RAEREEYIEER

#8 AEC 3 ACC ; VSR ¥AHE PAM4 (£ 400G }tE2—%)
—XIEWEE - I retimed ¢ (HABEANMEE=E gearbox)

Initial Measurement of Cabling Segment
« Clean response out to 100GHz

« No resonance until just at
110GHz

330mm in
3awg
Twinax ixtur

Scaling Innovation for the Al Era.

Mated
VH-VR
Conn

940mm
27awg
Twinax

Mated
VR-VH
Conn

Twinax 330mm
Test 3tawg
Fixture Twinax

18 : 15 448G HEARER#DAI - 330 mm 31AWG +VH-VR E#%23
+940 mm 27AWG + 330 mm 31AWG &#% » SDD21 #£ 0~110
GHz &4 Tk - 90 GHz B4 —35 dB ; f§#R#E 100 GHz A[EIfELZ
33 o ZR 1 OCP 2026 > Luxshare-Tech (Copper Interconnect

o ¥ > EE -

Innovations for Realizing 400G Electrical)

- [ IL@112GHz~7dB

15 \
IL@ 112GHe~ 14 d8 |
\

Magnitude, d&

=
=

| Scaling Innovation for the Al Era.

20 : TE 448G CPC /NPC % 1/0 @& (PAM4) i&EHE - 112
GHz EAIBEE CPC %) 7 dB ~ NPC %9 14 dB » 120 GHz I\ k&
% ; REEEE - 208 - AL - &5 -

ZERAIER) WRE - 448G AREBMNMN 2025-11 E6% * BAIEME VSR (&R EIH#E

I—EE
rl \\

— A RBAMRER

 {BZER SRR ERER - HF PAM6 AIF]#
o [@— SerDes 7 PAM4 B2 PAMG6 Rt

SRR #3888 CPO) ARG ATEE

IRBH1 > AJEEELMERERM—hR - 224G HRIKH) MFEABR) -
fE€1E : T448G $WAAT - #:88 CPO,
SERIER D THiRERE (BIAN5ER 2026-05 MBS : 448G PAMA HiB
F o IARGEE > BIEEHRDLE :

(1) PAM4 (112 GHz) 7ESAERKRES :
1834 7 dB > MEBOREEKX » W ARBEHIERIT

BEtS PCB MR TE 112 GHz 49 -40 dB ; TE #&#iHy CPC R&%

(2) PAM6 (87~90 GHz) #fig CPC 8 twinax > £ 1 m AEAEMEVAl : 750 90 GHz 49 -30~-35 dB

(#81)
(3) HLt TRAJ9Ty %
FREEFRBE DR

» Samtec 448G CPC 1.0 m #{25#5E - OIF 7§ CPC &35 2025 FERIEME 90~100 GHz °
Q¥ TPAMA+REE) ARIL - FR28H%EEEE ; CPO MESIATEAMERH 448G WMERE) A Tk
MEAK 1T m ALAR - HIERN ETFERY -



HEBNSE ((FEHE) - BEENEESEPRERRRAEE (CPC - cable backplane ~ twinax) ; iE24HM
EERUSFAERNKE > BEIBTERREERNTRUEBRAREFER (TE ~ Samtec ~ Amphenol ~ 1L
) BE > ABREEHNEREN - #iw = PAM6 BTN > TENEAREN PAM4A 1 SerDes WA - ¥j4548
NEFIERFEETAR > HESTEEMEKRRE -

| 7 @128818% : @55 T - Open CPX £ XPO

7.1 SN TIEFEREETER

Amphenol Btzb\iREEE TEEEEGMEER PCB1 : A& NPO 3 CPC /NPC > BIZH iR/ EiHE - HiEE
FAEME (Nyquist » Tx+Rx) B : NPO & 9 dB (I/O #8532 2 - #4 PCB Tx 5+ Rx 2) T
NPC/CPC—XPO #J 19 dB (CPC ##%2% 2 » 30 cm twinax 8 * I/O #&#% 2 - PCB 5+2) ° Amphenol Bfgst
2 HE launch A& cartridge $#iE 2 m ~ 21849 0.8 m; AilA 256 GPU MUiEEEHI:RAED T : R 4,096 &4
lane ~ BE1E 12,288 {&Y¢t4 lane (8@ 25% ~ ¥ 75%) ; NPO-to-NPO Y ##iRi%Z|i%FEE 2.5 dB (OCI MSA
PEPRAEEY « 500 m ERENM) ° V-groove / MPO / EBO #8185 5 B4 0.1/0.35/0.7 dB - BIEHE *
XPO-LPO B35t 64 lane 251 BER £ le-7 > E lane £ 1e-10~1e-12 (host &4 15 dB) - A L1595
Amphenol E—REHE RN FEE BRG] -

C

Electrical Channel Budget Allocation
9dBvs.19 dB
Reliability Pluggable
Serviceability Pluggable
. - Electrical Channel NPO
; 2 5 2
. Bandwidth Density NPO
—_— Availability -
o 2 4 4] 8 10 12 14 16 18 20
Insertion loss at Nyquist, dB (Tx + Rx path)
® CPC connector (Tx+Rx) Twinax cable 30 cm | Tx+Rx) = /0 oradapter connector (Tx+Rx)
® Module PCB Tx = Module PCBRx

Scaling Innovation for the Al Era.
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21: BREFEHESE > NPO # NPC/CPC—XPO » NPO #J 9 dB (2+5+2) ; NPC/CPC—XPO £ 19 dB (CPC #E#%2§ 2 ~ 30 cm
twinax 8 ~ I/O EREBH#E RS 2 ~ 1840 PCB Tx 5~ Rx 2) ; AXRIEH I SEEHAI S RIF iGN - EBERREZRERIF NPO » WifE

TRAS {RiFrIEIN - (BZ=FEIEFEHE/ )\ ° ZR : OCP 2026 » Amphenol (Co-Designing High-Speed Copper and Optical
Interconnects) ° Amphenol BRFEEHHL -

7.2 Open CPX : NPO E{E 815 » AHEEMME

Open CPX MSA A@FRAENIGEINGE » X CPO/CPC B NPO /NPC : {§AHEEAE « Y EIZHIEIE
B REBREFE 2RSSR BEMHENE - BI1A E % Ciena ~ Coherent ~ Marvell ~ Molex + Samtec »
Terahop ; EEBAALE logo #&= Accton (E#8) - Amphenol » BizLink (EH) - Credo ~ FIT (JBEE) -
Intel ~ LINTES (=#) LOTES (&2) - Lumentum : TE £H+X - 2R84 Samtec B3R logo IE&E—H



o FERXRERE
change] )
/ ELM) ~Rev 1.1 (2027-03 - §@#EN ~ Type 3)

» B THIR logos AEREMN

ARZE 2028 4] » NX400G)

BC Open CPX MSA: Scale-Up & Scale-Out
N

&y ciena C@HERENT |Ei[wanvess

OPEN CPX MSA

« Universal mixed-media pluggable
interconnect

molex SamlEt TernHOP

Contributor Members
7aen NI v Do

* 6.4T and 7.2T pluggable interfaces
. Supports CPO/CPC and NPO/NPC

options @b Accton @SPT ama—. Amphenl
« Uses existing electrical, optical and Bizkink 1 Byeoone < oo {[ICREDO (& 77" Genvine it wrevson
control plane standards
Limw  UNTES  cotes uwonn yntera ey MICAS
« No compression hardware
: - . : RN muRals  povepa s NOKIA mrvisION By RV
« Supply chain resilience with multiple
sources RV scvax @uee 5P BT sproms TRC oo viavi

22 : Open CPX MSA EINAEIERIALE - AIfAALE © Ciena »
Coherent ~ Marvell ~ Molex » Samtec * Terahop ; HEBSEIME
logo #& (RI##z#= Accton ~ Amphenol ~ BizLink ~ FIT ~ LINTES ~
LOTES ~ TE %) - 3R : OCP 2026 » Samtec (A Pathway to
224/448 Gbps Copper and Optical Connectivity in Al

A=

1ﬁn
: 2026-03 FLII ~ 2026-09 F & 50 ; Rev 1.0 (2026-09 » 32 / 36X200G » Type 1/ 2 » ILM
s Rev 2.0 (2027-06 > 64 / 72X200G)
> Type-1 % 6.4 Tbps /64 DP > Type-2 % 7.2 Tops /72 DP -

Bk - BARE (Samtec > [tz Msubject to

~ Rev 3.0 (2027

: Open CPX MSA Roadmap

c o/ ©

Re 2.0 Spec: 64/72 x 200G
é @ ' Socket type(s), ILM & ELM, Copper

September March

Rev 1.0 Spec: 32/36 x 200G~ Rev 1.1 Spec: 32/36 x 200G

Type1& 2, ILM & ELM Copper media, Type 3, other TBD

Late 2027 / Early 2028
Rev 3.0 Spec: N x 400G

-

OFC

March
Open CPX MSA
Founded

September
Open CPX
Tops 50
Members

23 : Open CPX MSA JR4&ME - 2026-03 FII ~ 2026-09 f 8

# 50 ; Rev 1.0 2026-09 ~ Rev 1.1 2027-03 ~ Rev 2.0 2027-06 -
Rev 3.0 2027 5RZE 2028 #J (NX400G) ; EA% Type 1/ Type 2
HEREEL ILM / ELM $E4RIME - RSEREEFRASTZ NI AE 2 E) - 2R : @

J: °

Infrastructure) o ZE—#¥:# logo » JEIEXREE -

7.3 XPO Bl {§ER4%

XPO (Arista 8 MSA) 2ME—R Lo iEHREHIN 8 18 OSFP : FIT WEHREET 18 XPO ER 8 @
OSFP WSIRVEE » 224G XA 12.8 Tbps ~ 448G tH{{ 25.6 Tops ; E#%2: 128 ¥iZE5D (64Tx / 64Rx)
= RASE pitch 0.56 mm (OSFP £ 0.60 mm) ~ AERHR > 1X2 il 200 W &4 T &S 64.49° C (FRE/)
2 70° C) ;224G BRI B OFC 2026 BT ° 448G BRIEAEE (PAM6 % 89.6 GHz ~ 179.2 GBd H
12 > ESIRITAEEI IS X 1E PAM4 B PAMG) - Amphenol #J XPO % 64 A5 i%i@iE - E— 48V T  BER
R RRMEENR 90 W - Z— B Z LAY OSFP SEF/MEN&RIR + 224G OSFP 2X8 gEF (16 18 512 W »
1.15 Ipm ~ #7K 40° C DA ~ 4hsg 70° C AT ; BHIRK 62.6° C> AZ2 16X32 W &) - MIFEREERITE
ARE TREEAN) BE TIMIREEF - Amphenol ~ FIT ~ TE [EIBF7E XPO i CPX [E& IR » R KEE
AR R IR E — 1R -

7.4 BIEAMENER (AT > FHE)

NPO @EiEE5E BYtRi%EE (ECOC #&#Re) : NPO TH[E%  Amphenol F8&E : NPO 9 9 dB ; REREE
20 dBJ NPC/CPC—XPO #J 19 dB Rk FE
[F&E
CPX #i%23iR1E SERIRFZEE R : Trainium4 {§F Samtec Samtec Z15 : Type-164 DP ~ Type-2 72 X BIE15Y
CPX > 128 DP / & DP RGE

I 8 EERYIC : BAG Bl scale-across

BAG (Backend Aggregation) 2 Meta & L3 BEH super-spine * BMEEZ1E L2 fabric #ERE—IB
X RDMA HFR& > 2RRFEREEZX - RBEEFLE > Mo EREAEMEAILE - Prometheus BE (ZHM
New Albany > £ 1 GW) % 4 {& sub-region » BEZHE L2 fabric » & B#ZAM BAG » FiB BAG BEK
—fE#EE - NSF 8 |2 fabric BEHRZ4 21K GPU ~ pod AFMNEIEFEZE » 5 L2 49 5:1 88 (BE1E 4.98:1) ;



FTIBUA2HIR hub—and-spoke DAEELAREMERF ON) - BRIBITRNEITARMIEMESR > BAG #7E<1E FRA (£
3km) ~LR4 (Z 10 km) HENEBM ALK ZR+ (£ 1,000 km) - AifkIEE#EE 2K / 10K / 100K =FE@4EE
headroom (FADT % profile) ; REIEHIE RoCEv2 EIR4EE & R M credit-based forwarding » B3R MJ3
Class] -°

FR4 Range (up to 3km)

Pluggable Transceiver Mix S S LR4 Range (p 0 10km)
® Challenge: BAG terminates a variety of fiber distances
e Solution: Platform support for a mix of optics — o Q
0 FR4Upto3km bk » /
o LR4 Up to 10 km plical System Optical System

0 ZR+Upto 1000 km

Ethl
I 2K_Profile

FADT Multi-Profiles [ (st oo
® Challenge: Efficient Buffer carving to fit the length =

variability Eth3 |
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