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Enabling new communications technologies

Closer and closer to the chip

Genll Genll Gen Il Gen IV
Pluggable Optics On-board Optics 2.5D Co-packaged 3D Stacked
Optics PASSAGE™

Optical Links

Electrical Links

Why bring optics closer to the SoC?

/\/
Pluggable Optical Transceiver - Reduction in interconnect power
- Increased bandwidth
<
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On-board Optics Module - Higher bandwidth density at die edge
- Bypass intermediate stages (PCle)
Disaggregated Laser Supply

Co-packaged PIC *Used with permission from Dr. John Bowers and adapted from an article in Applied Physics Letters (2021)
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300 GBPS / FIBER

BER < 1TE-9, NO FEC

1.:2.6 PJ/BIT PHOTONICS

2 PJ/BIT XSR SERDES

- TKILOMETER FIBER

- 3 DB CHANNEL LOSS

- 6 CONNECTORS

' - POLARIZATION INSENSITIVE
- EXTREME TEMP STABILITY
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Co-Packaged Substrate ™.
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The heart of the engine: silicon microrings

Ultra-compact, high-speed, WDM-friendly
TX: Modulate + Multiplex

I \ /0 tput
nput . utpus T

CW Lasers WDM Data
Output

RX: Demultiplex

Diameter ~ 15um

WDM Data
Resistive heater Input
for tuning
Depletion PN junction

for modulation
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Ultracompact transmitter and receiver

Microrings with inductorless driver and analog front end enable 0.006 mm? Tx + Rx

a rea - 100 56Gbps NRZ PRBS9 BER
Input Thru ~
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R. Baghdadi et al., OFC 2025. Paper Tu3J.6
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J'\n LIGHTMATTER MRM CONTROL TECHNOLOGY

MRM in fluctuating thermal environments

MRM MRM
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BER (log scale)
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MRMs in extreme thermal excursions

Using Lightmatter MRM control technology
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THREE RECORD-SETTING GENERATIONS OF PHOTONIC HARDWARE IN VALIDATION RACKS TODAY.
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POWERED BY GUIDE™

A single integrated laser

Power (dBm)

20

o

-60 LA

M

A2

A3

A As

Ae A7

As Ag Ao

A11

A12

)\13 A14 }\15

}\16

1300

1304

1308

1312
Wavelength (nm)

1316

1320



PASSAGE 100 =N _&8,
The first 16A PAM4LmK/—\ /—> Dl

iy, @

B 1.6 TBPS / FIBER
3 BEF CIE-6

= = 1KILOMETER SINGLE-MODE FIBER

s 3 DB CHANNEL LOSS

R e s e e e R R e Rt et ~ <3 pJ/bit (PIC + Laser)
el i ik i i i i i i i i i i i - POLARIZATION INSENSITIVE
- EXTREME TEMP STABILITY




Eye diagrams 16A 106G PAM4
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1600 Gbps per fiber

le-7 BER

3pJ/bit PIC + Laser (1.8 pJ/bit PIC, 1.1 pJ/bit
laser)

Lowest BER vs Excess Loss

Laser Power
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Probability

Pre-FEC Codeword Error Histogram

Pre-FEC Codeword Error Histogram
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Support entire range of SerDes rates COMPLIANT
& link formats o

56 Gbps 112 Gbps 224 Gbps 448 Gbps

NRZ PAM4 PAM4 PAM4

DWDM - DWDM CWDM CWDM

116 A per fiber 1216 A per fiber 124 A per fiber 124 \ per fiber
Bi-Directional Bi-Directional Bi-Directional Uni-Directional
Uni-Directional Uni-Directional Uni-Directional Latency +++
Ultra-low Latency Latency + Latency ++ Energy +++
Energy Energy + Energy ++

v v v

800G and 1.6T per fiber is available today.
BiDi and UniDi at 32T and above per optical engine, up to 1km.

&/ InSilicon
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