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The impact of Al

Top Line Servers Revenue (Billion USD)

100 60 * Exponentially growing demand for

_mB- computing power
; . * Faster and more energy efficient
l 20 transition of data signals needed
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* Photonics is key to enabling this new
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revolution of communication
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2023 | 2028 | _ Photonics Electronics

Total data center power consumption 57 GW 93 GW
Al power consumption 4.5 GW 14 to 18.7 GW Latency
Al power consumption (% of total) 8% 15 to 20% Bandwidth + -
Al workload (training versus inference) 20% training 15% training,

85% inference Power + -
Al workload (central versus edge) 955‘};06 c;ec?gtreal, 523{;::2';3, Packa ging _ +

Cou rtesy of SOITEC https://www.photonics.com/Articles/Has_Silicon_Photonics_Finally_Found_lts Killer/p5/vo252/i1782/a69704
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Transition of data center architecture

2019
12.8 Thps
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32x 400G QSFP-DD or OSFP
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QSFP-DD W: 18.35 mm,L:89.4 mm and T: 8.5 mm
OSFP W:22.58 mm,L: 107.8 mm and T: 13.0 mm

Courtesy of Yole

Evolution toward CPO
assembly with pluggable ELS
modules on the switch PCBA

Evolution toward CPO
optical modules

Fiber for ELS
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8x optical modules for CPO
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CPO optical module W:~20 mm, L: ~60 mm

External Laser
Source - Optical -
(ELS) S
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PICs assembly & testing: a cost driver

* Assembly, Testing, Packaging 180
represent by far the highest costs
* |t can soar > 80% of total cost 135
* |t compares badly with conventional
semicon (10 - 12 %) 90
* It hampers the adoption of Photonics
in a multitude of markets 45

The “fix’ is AUTOMATED
ASSEMBLY AND TESTING

'Process-Based Cost Modeling of Photonics Manufacture: The Cost Competitiveness of
Monolithic Integration of a 1550-nm DFB Laser and an Electroabsorptive Modulator on
an InP Platform’, Journal of Lightwave Tech, Vol. 24, No. 8, 2006.
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Flexibility vs speed: a matter of volumes

Placement & Machine Vision Testing Speed
Alignment

Few tens Manual Only visual aids Off-line / Tens of minutes to
absent hours

Few hundreds to few Automated / Automated feature In line Few minutes

thousands semi-automated  detections and guidance

Tens to hundreds of Fully automated  Automated feature In line Tens of seconds

thousands (millions?) detections and guidance

* Moving from single/complex/very flexible machines
to lines of simpler/dedicated/very fast machines

* Development of process and approach on a complex
system in order to derive the high-volume approach
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Solutions a|0ng the value chain . known good photonic integrated circuits (PICs)

—> Need for electro-optical (wafer-level) testing

Shared Lasers

PM Fiber * Integration of laser source

Switch Tiles

—> Need for high-precision die bonding

Optical Tiles

Single Mode Fiber

Optical Connectors * Fiber array assembly and alignment

- Need for fiber interconnect

Courtesy of Luxtera
* Machine concepts for NPl and volume production

> Need for holistic product line
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Electro-optical wafer-level testing
Wafer table

]-, o1 I
‘ Sfrome ' 2 —
\ |J — _ :
©
~
a
A
=

Electro-optical wafer-level tester for
verification of PIC functionality

Optical alignment
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Solutions along the value chain

Shared Lasers

PM Fiber * Integration of laser source

Switch Tiles

—> Need for high-precision die bonding

Optical Tiles

Single Mode Fiber

Optical Connectors

Courtesy of Luxtera
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Through-silicon
Align-&-attach with IR
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Solutions along the value chain

Shared Lasers

PM Fiber

Switch Tiles

Optical Tiles

Single Mode Fiber

Optical Connectors * Fiber array assembly and alignment

- Need for fiber interconnect

Courtesy of Luxtera
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Solutions along the value chain

Shared Lasers

PM Fiber

Switch Tiles

Optical Tiles

Single Mode Fiber

Optical Connectors

Courtesy of Luxtera
* Machine concepts for NPl and volume production

> Need for holistic product line
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From development to volume production

ASSEMBLY AND TESTING =
Fully automatic production line consisting of i — W t .t . t I
FA B feeding system, active and passive assembly | ,n n. J 4 H‘ -
LABTO _ cells, end of line test and laser marking — [ ‘ . ‘ i ‘d.: == ¥
" ﬂ‘nTgﬂgT . I

Fully automatic production system:
1 Input feeder; 1 Assembly system;
1 Output feeder

Production system for development with
production capacity

Lab systems (with production capability) ‘
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Key takeaways
* Assembly & Test are (and will remain) the cost driver for photonic products
* Product and machine development are interconnected and influence each other
e Automated assembly steps for most process steps for data center devices available
* Last decade mainly focused on improving individual assembly machine performance

e This decade will focus on increasingly higher levels of automation

v : -
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Global Sales & Service

Germany HQ
Automation, R&D Lab

Estonia
Ireland @ @ Design Center

MedTec &
Appication Lab i
- ppication Labs Southern EU ghlanggasl :
Sales & Support @ Sales Q - S
& Application Labs Q
ShenZhen
. Sales & Support
Thailand & Application Labs

Sales & Support

N\
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Find out more ...

Online:

» Homepage
‘ficonTEC Insider’ Blog
LinkedIN / Twitter

Vimeo / YouTube

e V. "NV

Locations & Contacts
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Photonics Assembly & Test

BONDLINE - Precision Die Bonding

Fully automated, precision die bonder cells focused on high-resolution passive
positioning for photonic-enabled chips & dies, coupled with thermal attachment
(position-&-attach. Accuracies down to the micron and even sub-micron range.
Feature-rich functional modules provide thermal management, multiple bond force

modes and eutectic

> Learn more

ZZ Fraunhofer

Coy rampere Unversty  AIFOTEC 5

CUSTOMLINE - Flexible Micro-assembly Platform

Our most adaptable and versatile multi-purpose micro-assembly platform,
providing fully lign-& h for opto-electronic and
photonic devices. These systems are designed to provide highly flexible and

individual solutions for a broad range of tasks in a wide range of industrial
production environments.

BONDLINE

B800 / B1200 / B1600

Automated precision
modular systen
cassette-to=

devices, utilizing a new, configurable and

-optimized housing layout. Made for

cturing, as well as for R&D & NP1

ficontec

& festing

YEARS

photonics assembly & testing
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https://www.ficontec.com/
https://www.ficontec.com/insider/
https://www.linkedin.com/company/ficontec/
https://vimeo.com/ficontec
https://ficontec-srv.deskpro.com/en/new-ticket
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Contact:

ficonTEC service GmbH

Malte Ennen - Sales Engineer Europe
malte.ennen@ficontec.com

Im Finigen 3, 28832 Achim
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