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Focuslight Overview FOCUSLIGHT

Never stop exploring

e Founded in 2007 by Dr. Victor X. Liu, headquartered in Xi’'an, China.

e A fast-growing company that develops and manufactures:
e High-power diode laser components and materials (Photon Generation)
e Laser optics components (Photon Control)

e Photonics module and system solutions (Application Solutions) focusing on optical communication, automotive,
pan-semiconductor, and medical and health applications.

e Aglobal photonics foundry offering process development and manufacturing services to the global photonics
community.

e Publicly listed in the Shanghai Stock Exchange (Ticker Symbol: 688167).
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Products and Businesses FOCUSLIGHT

ever stop exploring

Photon Photon Photonics Global
+ + Application + Photonics

Generation Control

Solutions Foundry



From Optical Design to Product FOCUSLIGHT

Never stop exploring

Microlenses for Fibers, LD, PICs, and Silicon Photonics

Si-Microlens

Laser diode (InP-LD) Silicon photonics (PIC)

Isolator

= Ray tracing and physical optics

= Tolerance simulations

= Manufacturing constrains in design flow (DFW)
= Wafer-level manufacturing

= P&P and chip level delivery

Manufacturing
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Optical Interconnects — From Al to Long-Haul FOCUSLIGHT |

Datacom -> AIl/LLM Paradigm Shift

Al / LLM Clusters need high speed data rates
- Challenges for transceivers and component makers!
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Datacom & Optical Interconnects FOCUSLIGHT
Datacom -> AIl/LLM Paradigm Shift

2024 Al / LLM Clusters need high speed data rates
- Challenges for transceivers and component makers!

/ \ Use Cases with 800G coherent pluggable transceivers
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FOCUSLIGHT

Optical Interconnects — From Al to Long-Haul
Datacom - AIl/LLM Paradigm Shift

Al / LLM Clusters need high speed data rates
- Challenges for transceivers and component makers!
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Active Insight

Telecom

“400GbE and 800GbE shipments reached record levels this quarter
[2Q24]... Datacom component revenue surged to nearly $2.5B...”

OPTICAL COMPONENTS

REVENUE LEADERBOARD- 2Q24

Industrial

Datacom
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Collimation Microlenses — Silicon and Glass FOCUSLIGHT

Never stop exploring

= Collimation & refocusing
= Sizes from < 0.6 x 0.6 mm to 100 x 100 x 3 mm
= Singlets, 1D and 2D arrays (MLA)

‘ Fiber coupler, FAU, APF, ....

U Fused silica lens
= Wafer level, high uniformity
Sub-pm precision

No dispersion, low CTE

Large variety of thicknesses, 0.4 to 3.2 mm

Combination with fiber array

PIC or LD

Silicon lens

= Wafer level, high uniformity
= Sub-pum precision

= Very thin, 0.25 to 1 mm




Datacom & Optical Interconnects FOCUSLIGHT
Singlets and Arrays for CWDM and Pluggables

Microlens
array

Microlenses

m 1x4, 1x8 to 1xN lens arrays with perfectly aligned lenses
m Singlets < 0.6 x 0.6 x 1 mm3

m Collimation & refocusing
|

Large lens aperture for large beam size and long distance Singlets . . . . .

Free-space optics 800G > Micro-Optics for Si-Photonics

CWDM4/8
Multiplexer or
demultiplexer

Collimator

Collimator ‘ . o
Focuser
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Micro-Optics for Silicon Photonics FOCUSLIGHT |

= Collimation optics & re-focusing optics
= Edge coupling microlenses — singlets and arrays

= Fiber-coupling optics
_ Si microlens or
Si-lens

Fused silica microlens

Si-lens

SMF

Laser diode (InP-LD)




Off-the-shelf SMF Connector

Next Generation Microprisms for PICs ¥y swe_ | FOCUSLIGHT |

= Microprism with microlens array for edge coupling V

= Collimation optics & re-focusing optics

“Drop-In Prism” - Chip-to-wafer technology - In development A

Si.| Microprism with
b A integrated microlens
— — A
Laser diode (InP-LD)
Edge

isolator

Si-lens
L. ¢
Laser diode (InP-LD) @

isolator

“Drop-in” microprism

f_\ with integrated microlens
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TSMC’s Co-Packaged Optics “Standard” FOCUSLIGHT

Fiber-coupling

Matching micro-optics Microlens
For external & pluggable fiber arrays (FAU) Collimated beam $$$

TSMC is (effectively)
standardizing the
PIC-to-fiber interface
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TSMC at PIC Summit Europe 2023
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Datacom & Optical Interconnects FOCUSLIGHT

Microlenses for Silicon Photonics with Grating Couplers

Collimation Optics plus 90° turn
= Front- or Backside Fiber coupling

= Off-axis microlens for tilted beam (0 to 10°) Microprism
Microlens

vv

= Beam expansion inside either air or microlens

111 Collimated
beam \ A%

Microlens /_\ Microlens /

= Typically, active alignment

Collimated beam

index matching

Beam expansion : :
| ( / Wtren Ak | adhesive & interfaces -
. S €<—> Yy [ /
wavegul e[ TIR mirror or grating coupler (GC) : J/
PIC / SiP PIC / SiPh < ___ 1Y
e.g. US9348099B2 patent waveguide grating coupler
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Packaging of Micro-Optics FOCUSLIGHT

Never stop exploring

Recessed Microlenses for Stacking Optics — Packaging

Stacking

= Microprisms
= FACs & SACs
= |solators

SMF
= Silicon photonics (PIC)

Advantages

Flat and dust-free area for vacuum gripper

Flat base for microprisms & isolators
microprism

Defined gap between lens and prism

Large lens arrays with Recessed
microlens

Sub-200nm position accuracy

Scalable volume production

PIC, LD, APD, ...
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Micro-Optics for 2D Grating Coupler Arrays FOCUSLIGHT

DOE lens arrays

waveguide |

High density micro-/nano-optics
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PIC / SiPh

grating coupler array
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Never stop exploring

Extremely high uniformity in lens parameters across large arrays
High fill-factor microlens arrays
Off-axis lenses for tilted beams

Optical Phase Array (OPA) for Beam Steering

Antenna elements
power by transmitter

Computer Controlled
Phase Shifter

[E3L331d:
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https://www.eetimes.com/quanergy-optimizes-optical-phased-array-lidar/#genecy-interstitial-ad
https://go.abiresearch.com/Ip-demystifying-lidar-iot-and-automotive-applications



Micro-Optics With Easy-Assembly Features FOCUSLIGHT

Never stop exploring

Micro-OPTICS for PICs, datacom, LIDAR and fiber optics = Special Features

» Integrated prisms
= For high level integration

/Pr . Fused silica \

otruding lenses for collimation

\ I

microlens

Recessed microlenses for stacking

= AuSn solder pads
» Less than 3 um thin
= For reflow process
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Microoptics costs lower
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/IVIicroIenses with “adhesive management”,
air gap, fiducials and trenches
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Major Advantages

= Custom solutions

= Wafer-level production
= Microtechnology

= Functional testing

= Large lens arrays

Lo I
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FOCUSLIGHT

Never stop exploring

- We offer quick & precise solutions
= High volume, high reproducibility
- Sub-pm precision

- Wafer-level handling

- Unique optical performance and parallelization
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THANK YOU

Dr. Wilfried Noell

sales@focuslight.com

www.focuslight.com
www.hptg.com
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https://twitter.com/focuslight_inc
https://www.linkedin.com/company/focuslight-technologies/
https://www.focuslight.com/wp-content/themes/cn/images/weixincodeimage.png
https://www.focuslight.com/wp-content/themes/cn/images/weixincodeimage.png
https://www.focuslight.com/wp-content/themes/cn/images/weixincodeimage.png
https://www.youtube.com/channel/UCoiHO2EhjvYFTgFh256M5MA
https://www.youtube.com/channel/UCoiHO2EhjvYFTgFh256M5MA
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