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~1700 Employees The Pl Group
15 Subsidiaries Precision Automation, Nanopositioning, Piezo Technology
Design & Service Centers in , ,
_ Americas Europe Germany Israel Asia

USA, Asia, Europe North America Pl UK Pl Karlsruhe =3CS Pl Japan
>100 man Years of Alignment Central America PI France Pl Ceramic PI Shanghai
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0,0001 —

0,001 —

0,01

= Positioning stages with
piezo stepping drive.
Compact design.
High forces of

up to 800 N. ge with linear motors.

Air bearing sta
High velocity >
Low wear.

1 m/s.

MOTION CONTROL
PI’s Engineered Systems

Group
Builds World-Class

Automation Platforms
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Alignment: The Repetitive Cost

Cost breakdown

Packaging cost is a big piece of the pie for Photonics

Microelectronic packaging is geared towards low cost

Photonics Microelectronics

B Packaging / Test

[ Device
Packaging is key to lower cost of photonics
. 5100
Leverage the microelectronic industry : ang O Other Fixed
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Observation:
Silicon Photonics is not just about the data center anymore

@& biotech-today.com/rockley-photonic

Rockley Photonics uf

MENU

Rockley Photonics unveils
wrist’ sensors, offering a p¢
at the Apple Watch's future

Smartwatches are about to get a whole lot smarter. Rockl
curtain on a health monitoring platform equipped with hi
monitor a range of biomarkers from blood pressure to gl
arm.

A Rocklei is mu(ini the sistem as a “clinic on the wrist.” sini

ensors, offering a potential glimpse at the Apple Watch's future - Biotech Today

5] @ spectrum.ieee.org/lidar-on-a-chip-at ¢ @

58] Aeva Unveils Lidar on a Chip - IEEE Spectrum

IEEE Spectrum

Explore by topic v

NEWS | TRANSPORTATION

Aeva Unveils Lidar on a Chip > Aeva says its high-
performance lidar will sell for less than US $500; VW is
buying it

BY PHILIP E. ROSS | 11 DEC 2019 |3 MIN READ | []

VAN
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/ \x 4D LIDAR
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There are scores of lidar startups. Why read about another one?
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& www.healthcareitnews.com,

H Deloitte's quantum computing leader on the technology's healt... ™

Healthcare IT News

Global Edition Workflow

By Bill Siwicki | August 17,2021 | 11:44 AM

—

Scott Buchholz, emerging tech||
CTO, Deloitte Consulting

Health and Life Science|
Experience Survey 2021

Open “https://googleads.g.doubleclick.net

Deloitte's quantum computing leader on the
technology's healthcare future
Quantum computing offers significant speed and analytics power and

boosts the ability to track and diagnose disease, modernize supply chains
and help with drug discovery, says Scott Buchholz.

TOPICS  SUBSCRIBE MENU

APAC EMEA  Global Edition

B www.marketwatch.com/press-releasefac ¢

@

Activa Optical Cabla Markat Witnass Robust Growth | 3M Company, Amphanol Corporation, Avago Tachnologias Limitad - MarkatWatch

SUBSCRIBE NOW

= Market

Home

Press Release

Active Optical Cable
Market Witness Robust
Growth | 3M Company,
Amphenol Corporation,
Avago Technologies
Limited

Published: July 8, 2021 at 4,00 p.m.ET

00000 .

The MarketWatch News Department was not involved in the creation of this content.

Jul 08,2021 (AB Digital via COMTEX) -- Active Optical Cable Market By
Technology (InfiniBand, Ethernet, HDMI, DisplayPort, USB, and Others),
Connector Type (QSFP, CXP, CDFP, CFP, SFP, and Others), and Application
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5] @ techcrunch.com/2019/06/04/bi

{8 Bill Gates, Neo, Gigafund backing Luminous in photonics supercomputer moo

P
Bill Gates, Neo, Gigafund

backing Luminous in

photonics supercomputer
moonshot

Kirsten Korosec E]

[=] Image Credits: Lightwave Laboratory at Princeton University

Luminous Computing, a one-year-old startup, is aiming to
build a photonics chip that will handle workloads needed for
Al at the speed of light. It's a moonshot and yet, the young
company already has a number of high-profile investors

willing to bet on the prospect.

illion in a seed round led by Bill
Luke Nosek and Steve Oskoui of
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What this means:
Fasten your seatbelts

SILICON PHOTONICS TRANGCEIVERS inmion vOLUIME
OVER 3 UNITS SHBPED, MORE THAN 2M UNIT RUN RATE
1006 PSWA OSFP 1008 WD GSFP

= Upto 2 km reach on parallel single ’ = 500m, 2 km and 10km reach on duplex
mode fiber “ﬁ"/ single mode fiber =

= Fully MSA compliant & = Fully MSA compliant

= Extended temp -40 to 85°C
In volume production /

In volume production

4 fibers for Single fiber
1006 B for 100G
ata i
i 2km

Single die CWDM4 transmitter

On-die hybrid lasers
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% Apple Watch surpasses 100m sales - and it's growing faster than ever

WAREABLE

(o} ¥y B O N

NEWS REVIEWS SMARTWATCHES FITNESS TRACKERS FITBIT APPLE WATCH MORE
TRENDING Galaxy Watch 4 Apple Watch 7 Fitbit Charge 5 Amazfit GTR 3 Pro

APPLE WATCH WEARABLE TECH NEWS

Apple Watch surpasses 100m sales
—and it’s growing f;

Why the Apple Watch cod soon hit 35

-

Global Consumer Act
Cable Market, By Regio

Global Consumer A ptical Cable Market is Expect Account

r USD 405.06 million by 2027

O of business . DATA BRIDGI

e R EST NEWS SECTORS v  INSIDER INSIGHTS |8 . RESEA

Home > News > Connected cars report: 125 million vehicles by 2022, 5G coming
N

2020 2021 2022 2023 2024 2025 2026 2027

4 M North America M Europe M Asia Pacific » South America B Middle East and Africa

% DMCA Protected © Data Bridge Market Research- All Rights Reserved. Source: Data Bridge Market Research Market Analysis Study 2020

Samsung’s Digital Cockpit for connected cars (Credit: Samsung)

loB Events.

Connected{cars report: 125 million submit Data Bridge Market Research
vehicles by G coming

The global market for connected cars is expected to grow by 270 percent by



https://www.databridgemarketresearch.com/reports/global-consumer-active-optical-cable-market
https://www.servethehome.com/hands-on-with-the-intel-co-packaged-optics-and-silicon-photonics-switch/
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These are Early Days

Parallels to 1980s chip industry:
= Ecosystem just being born
= Custom equipment

= |n-house and captive integrators

ASML
TEL  Alam

TOKYO ELECTRON RESEARCH

KL/\E=

Fast forward to today:
. . Excerpted from https://www.chiphistory.org/128-an-intel-wafer-fab-cleanroom-circa-1980
® You can build a fab by writing POs

SJordan | Photonics | © Pl 2020
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PlI’s Novel Parallel
Multi-DOF Optimization

Time (s, typ)
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Legacy XY-Oz Loop Pl Parallel XY-6Oz
Sequence Optimization

B Time (s, typ)



Partnering with Pioneers
Example: Improving Silicon Photonics process-economics with automated, multi-DOF optimization

Excerpted from https://www.TinyURL.com/new-FF-video Automated Assembly Equipment solutions by Etteplan | Etteplan

El_!iﬁﬂ.":i i
EH*.:*?""

Bl g i



https://www.etteplan.com/services/automation-and-robotics/automated-assembly-equipment
https://www.tinyurl.com/new-FF-video

Pl

Partnering with Pioneers
Example: Chip Tester Change Kit with embedded alignment

10
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Large-format applications: PCBs, Trays, Carriers...




Unacknawledge di

...Meeting an-u-n-f-i-lfléd need

Test and assembly are back-end processes.

Who cares about super cleanliness in back end processes?

...Photonic chips do!

Pl



New: Air Bearing Fast Alignment Engines

Super cleanliness P
Zero maintenance, Zero wear : : .:
Highest MTBF F : ”
-
Fast Area Scan o
rF

* First light acquisition
* Profiling & characterization
Parallel Gradient Search

* Fast Optimization -
* Real-time tracking across multiple DOFs

* Drift compensation |=r

* Lock-on

13




Physik Instrumente

Keep in touch! Scott)@pi-usa.us

Pl USA HQ
16 Albert St
Auburn, MA, 01501

Email info@pi-usa.us
Visit us: www.pi-usa.us

Pl Germany HQ LinkedIn
Auf der Roemerstrasse 1
76228 Karlsruhe, Germany

Practical Examples of Parallel Alignment Automation

Email info@pi.ws
Visit us: www.pi.ws

Ask for a free Tech Note
on Parallelism in
Optimization

© 2023 Physik Instrumente (Pl) GmbH & Co. KG
Using these texts, images and drawings is only allowed with
consent of Pl and by indicating the source.
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