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Silicon Photonics :
Technology Evolution and Opportunities
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3 Silicon PIC revenue growth forecast by application

® Datacom pluggables

® Datacom CPO scale-out

@ Datacom CPO scale-up

® Telecom coherent pluggables
® Telecom wireless

@ Others 2024
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*“The CAGR is calcutated between 2023 - 2029, If there 15 no data in 2023,
it is calcuiated between 2029 and the first yaar with available data




O "Memory Wall" & Power Crisis

Projected Data Center Power Capacity by Workload (2025-2030)
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’ 3 Losses of Traditional EO Module
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| [ CPO Penetration Accelerates Towards 2030

2025-2030FCPORAIEH LB NIRAAH & L LEFE(

® CPO penetration rate (%)  Transceiver (800G+1.6T+3.2T) = CPO (800G+1.6T+3.2T)
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| 3 Silicon Photonics & CPO ( Co-Packaged Optics )
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| ) Silicon Photonics
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’ O Modulator Battleground: MZM vs. MRM
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O Modulator Battleground: MZM vs. MRM
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Why rings are revolutionizing photonics
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Metric MzZM [1] SiGe/Ge EAM [2, 3] MRM [4] 18
3D-CPO compatible? No, too large. >1000um No, too large. 50-100um Yes, ~15um in diameter. Y N BEE B B o
| - ! Junction Temperature (*C)
Need another Yes Yes No, already a multiplexer Feedback control loop
multiplexer? gives the MRM a wide
operating range: O°C-
Thermal stability Stable, only thermal Stable with feedback Stable with feedback loop. 105°C ,
= i gradient between the two | loop. Modulation is Transmission depends on ring 2k
,m = AE r arms affect. temperature dependent. resonance. et
-12
30 |
Power consumption [5] ~50 mW ~10 mW ~ImW s '“E
[ -24©
. <
Transmitter penalty <5 dB <10 dB <5dB E ~30%
820 -36 8
1 [ R B — — @
Optical bands O-band & C-band C-band only O-band & C-band ! g
-48
[1) M. Streshinsky, et al. Opt. Express 21, 30350-30357 (2013). ~34

[2] J. Fujikata, et al, Opt. Express 31,10732-10743 (2023)

(3] Y. Liu, et al, PRJ 8, 1474 (2023)

[4] E. Timurdogan, et al. Nature Communications 5, 4008 (2014)
(5] DAB Miller, et al. Opt. Express 20, A293-A308 (2012).
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Note: "Relative OMA™ (relOMA) is relative to 1 mW laser into thg MM,
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O TSMC B2 ZBIEAXF5|2
TSMC COUPE ( COmpact Universal Photonic Engine )

Optical Path
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O The Silicon Photonics Ecosystem
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O The Silicon Photonics Ecosystem
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O The Silicon Photonics Ecosystem
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[ Dual Engines for Al Computing: Scale Out & Scale Up
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[ Dual Engines for Al Computing: Scale Out & Scale Up
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' O Transition Technology: O Multi-Physics Testing
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| 3 SiPh Roadmap: Bandwidth Growth
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" 0 siPh Platform

Source: Silicon Photonics 2025 - Focus on SOI, SiN, LNOI, InP platforms, report Yole Group

LNOI p'latform: Pluggables

100G/200G per channel SOl platform: CPO ;mwehannd!orCPO?
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3 SiPh Light Source (Micro LED)
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’ 3 SiPh Liaht Source (WDM Laser)
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’ 3 SiPh Transmission (THz waveguide)
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(RF) Transmission (RF)

Figure 5: E-Tube Architecture
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| 3 SiPh Transmission (THz waveguide)
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