SYSTEM BOUNDARY ZZiHR

OCP HHI7id
xR BESREF

Astera Labs * OIF 448G + Meta LPO
Credo microLED 5B AR

Zach Yuan
ZachV2 EABNERES
2026 ©£ 10 A 13 HMAHIE R




Astera Labs FFi#IEH1 52

Astera BYFHIINZE

QR E

: . PCle 5 CXL EfE S /. 3K#E fabric
i Scale-up Rack Architecture
Common Scale-up Rac MR

ipFE K

T8, fabric. REMEEEAI L5
p=ptis

Open Protocol ’ N
XPU Optionality

B
High BW & Low Latency ‘L T -
Hypercast & INC l—g
i

RAS & Resilience ___,|

AN
RE, E XA RTRET BHETU

Scaling Innovatlon for the Al Era.

il i S P

E

OCP1-09. OCP1-13; S08 2



Astera Labs FFiIRH152

PCle fabric B &M

MHEa
Scorpio X 320 lane PCle 6
S5H AR

ST
P2P. E5HF. iEH collective

MEFTR
BMHERE. HESEER

1% P33-42; S08 3



Astera Labs FFi#IEH1 52

MoE :BEFHZE5Y3LY

Size and Intelligence Matter
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Hypercast
Data Replication Engine In-Network Compute
Accelerates many-to-one

& GPU P2P Full Bandwidih
Accelerates one-to-many

Qwen3.5-122B, Balanced Inference

2,000

Output Takens per Second

OCP1-05. OCP1-07; SO8
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+50% Tokens Per Second | Accelerate collective operations by up to 2x
+90% in Prefill heavy workloads | Faster routing and collectives boost response and Tokens per Second

§ Millions rack-scale value

= ¢ GPU utilization | =+ GPU utilization
| = § Millions rack-scale value
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448G Interconnect Applications

* CEI-448G-FD identified potential CEI-448G electrical interconnection applications

Interconnect Application Distance Up To

Die to Die in a Package

Die to Optical Engine in a Package

Chip to nearby optical Engine
Chip to pluggable module
Chip to chip within PCBA

PCBA to PCBA across a
backplane/midplane/cable

Chassis to Chassis within a rack

D I F Copyright © 2026 OIF www.oiforum.com
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~25mm

~50 mm

~150 mm

~250 mm

~50 cm

Types of interfaces
Electrical

Electrical

Electrical

Electrical
Electrical or Optical

Electrical or Optical

Electrical or Optical

Potential CEl projects
XSR

XSR/XSR+, Linear, RTLR
XSR/XSR+, Linear{?), RTLR(?)

VSR, Linear(?), RTLR(?)
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PAM4 5 PAM6 By = HNE

224G PAM4 56 GHz ER LR
448G PAM4 112 GHz B8 SR E
448G PAM6 £ 86.7 GHz BB FTER SNR
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448G Moves the Bandwidth Target

448G-PAMB :
fNM,,.I, =~87GHz I ‘

il | 448G-PAMA
MR 00 = 112GHz
) I

Beprtsendativej 224G V)
Madels up to 100G Hz |
i R O O

OIF2024.048.00 "224G-VSR System Application and Updated Channel Models*

Copyright @ 2026 OIF
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* Representative 224G channel behavior
* These representative channels cover the

56 GHz Nyquist region but show increasing
loss, resonances and rapid roll-off
approaching 80 - 100 GHz.

The 448G PAMG target lies near this roll-
off region.

The 448G PAM4 target extends beyond the
measured bandwidth shown.

* Implication for 448G
* Existing channel technology cannot simply

be assumed to scale. Higher-bandwidth
connectors, optimized transitions and
improved package, PCB and cable
implementations will be required.
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Mass Deployment Evaluation: C2M feaslbillty studies must determine If PAM4 = u ﬁiE I % T -L EE-" u l k
* Passive Copper Reality: PAMG may remain the primary chaice for passive can satisfy strict reach and yleld requirements across high-volume x ~ i = ~ jt * -
DAC and backplanes, as "improved" passive channel components may hit deployments,

physical fcost limits.

Ecosystern Consistency: Adopting PAME on the host for passive DAC enables a #

unified host SerDes mode for retimed optics {using a low-cost 6-=4 gearbox) E
and active cables, avaiding dual-mode hast co mplexity.

PAMA4. Active Reliance: PAM4 over longer reach will likely depend on Active
Copper Cables (ACC/AEC) rather than passive channels alone.

LPO{Linear and LRO/RTLR
' Mandatory PAMA Alignment: Both Linear Pluggable Optics (LPO) and Linear Recelve

P-4 optical link |—-

-
Optics {LRO} require PAM4 to maintaln direct compatibllity with aptical engines, % — ﬂ % ﬁi
Electrical | I
POTA | Drtver | R 3% -

. L | *  Channel Budget Compromise: Operating LPO/LRO at 448G PANM4 requires
g compromising an allowable host electrical channel loss compared to fully retimed
VSR interfaces,
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re Rate vs. Interruption Rate (Live Productio 1)

In pradiction, per

Interruptions

2 8 4x

iewer mrruptlnns
at B0 days

2,6%

Same link mode, live production: linear runs ~2x fewer interruptions and ~2.6x fewer service-affecting failures than
retimed.

- Atthe module level the two optics are on par, so the gain is architectural: no DSP means one fewer class of failure.
- The advantage keeps widening as the fleet matures: ~2x over the full record, more than 8 in the last 60 days.

- ‘ Scallng Innovation for the Al Era.
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Setup

- continuous loopback soak at our lab, monitored end to end.
- Fanspeedis held fixed for the entire run

- Stability: 8 lanes, 104 days: optical power holds flat {<0.25 dg peak-to-peak,
=0.04 dB per-lane drift)
Clean module

- Same typical FEC load as retimed, tighter tail, wide margin to codewarg
loss

- Median pre-FEC BER ~1x10-9
- Omodule-attributable failures over 2.96M link-hours

More efficient to run (fixed fan speed)

- —45% power per module
- ~17.5°Ccooler at that same fan speed

‘ Scaling Innovation for the Al Ers
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Pre-FEC BER Hfii% £9 109

FEC bin B28(F FRZH19 7 2

fxZ FEC bin Linear 5, Retimed 7

8 lane 104 XHIHE I£1& <0.25 dB, Z# <0.04 dB

SR FFLY ZF lane BER 5 FEC bin 9%
BHRMATRE BE. XIXSEZREPIERE
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N  PILOTIntegrated =

10x longer, 10x lighter, and up to 30% less power than our AECs
Volume in 2027
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AR FE
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1.6T. 50 m. 12 W/end, 2027
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8 £ 128 lane HYH S 4H4D

8 groups of 200G per side — click a group to see its 128 lanes
) UNREAD @ HEALTHY @ MARGINAL @ NO SIGNAL
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HiBEHAES BRI

@18 R e 1 pJ/bit X 1.6 Gb/s 1.6 mW
BEL1/2/3ViteE 1.6 mW =V 1.6/0.8/0.53 mA
PRI XX [R5 E 24W = 3.2 Tb/s 7.5 pJ/bit

MR (X1t B[ B, 24W = 1.6 Th/s 15 pJ/bit

IHOR £9 1 pJ/bit, FihihR B FEZE 4T
ZmBis 12 W/end, H£24 W
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R MRT
/// 15% overprovisioning 5 blindmate
Introducing the

30Pb/s / 1M fiber puEmitter Backplane
. 100M hrs MTBF / MTBI - zero clean / zero =i E

maintenance
. 15% over-provisioning - hitless fiber failover Credo. a‘rlw s OSRAM. SENKO

Uses Senko blind-mate connectors and Credo 5 4F RN

ferrule

Compared to today’s copper backplane:

» 30x as dense - 1.8Pb/tray SRMO

* 30x copper reach - 50m 'E%\ Ijj*%\ *EHQ*DEE%E%#& n ’ E

* 90% less weight 1‘3_? 2027 fﬁﬂjﬁ
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512 GB. 4i&i& DDR5 5377 Arm
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FAISS @ TRBIGENER

N

64 ZHkZ5 28 2453 DRAM 42,500 900 W 47.22
4 X Structera A 66,400 440 W 150.91
tb{E 1.56 X 0.489 X 3.20X

HERBRE FLA recall 3973 95%
SRR QPS4 1.56 1%, QPS/W £93.20 &
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