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The Problem: The Package Escape Bandwidth Bottleneck
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Large scale models (>0.5T parameters) become dominated by communications across compute nodes.

Breaking the Bandwidth Bottleneck with
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esults: 4 Tbps Optical I/O Chiplets Utilizing Advanced Packaging Come See the Demo!

Pv AyarlLabs

Bit Error Ratio | '
A ™ _ APF i ‘ e Ly
Y- b=y \ E ' .. ' T™ :
v | | SV LT ]

2.3e-15 iy \ _______ ]
Time (30min window) - :f.é .

N

&£ g

-

onex

4 Tb per Sec &

.

Data Transferred : E..___-_-”.-_,E
28,143 V' 4 >0.25 Ul Eye Opening

T | Across all wavelengths

Time (hrs)

! € 1

]

’ \TICC | /i) ! 2 (=11
M‘/\ RS 4

CW WDM MSA

Pv Ayar Labs
SHASTA 1AX86

= - | , ” ".'.'x
¢ o ) H 3 i
ssisiiiail ST T
L L L L B O ) LN - i
LA L B B N ) LN ] LJ ‘
L L B N N I ) L N ] s 3
Geccosssccss cecss [: ' [~
L L J - !
;_A.'I , ‘ P d?*
v { %
2 —N E

i
....................
A AL R R S SRR
................0..'
LA AR L R R R R

Seevvnsne
LA
LA L R TN
Sesevvnne
Sesesnnne
Ssevenee
LA L TR
Sesvvnne
Seeesnee
........

Package Integrating Multiple Chiplets Connected via
Intel Embedded Multi-die Interconnect Bridge (EMIB)

= Intel® 10 nm SuperFin FPGA Fabric Chiplet
- Two Ayar Labs TeraPHY™ Optical I/O Chiplets

Ayar Labs SuperNova™ Ayar Labs TeraPHY™
Multi-Wavelength Light Source Optical I/O Chiplet

- 8 wavelengths per fiber for a - Bandwidth:
total of 64 carriers 4 Tbps bi-directional
- Multiple wavelengths in a - Power Efficiency:
single array less than 5 pJ/b (10 Watts)
- CW-WDM MSA compliant - Latency: 5 ns per chiplet + TOF
- Reach: from mm to km
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Table 1: Generation roadmap for optical I/O chiplets. * indicates this work (Fig. 1, 2, 4)

Ayar Labs' optical |/O solution integrated
and working in the same package with Intel's
Agilex FPGA PCle card.




