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.‘ ABOUT US

ADVANCED MICROSYSTEMS
TECHNOLOGIES

A Sanmina Division

Technology Division of Sanmina focused on Optical,
Micro-E and RF technologies and service offering

- Design, Development & Manufacturing services with

customer owning Product IP

Global footprint with over 70K sq.ft. of cleanroom
space in NA and Asia

- Proof-of-concept through to volume manufacturing
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ENABLING OUR CUSTOMER PRODUCTS

= Technology focus in support of next gen products :
- Advanced Micro-Electronics packaging (multichip, COB, etc)
- Optical component packaging and integration
- Transceivers (QSFP, OSFP, custom modules, 800G / 1.6T TRX)
- Very high frequency RF

= Strong and innovative development team

- Next-generation technology enablement targeted at broad range of
markets such as: Al, Datacom, Telecom, Sensing

- Capabilities across the range of domains necessary to enable
full product development

- Customer retains product IP ownership

AM

ADVANCED MICROSYSTEMS
TECHNOLOGIES
A Sanmina Division
Advanced Technologies
= JE design & packaging
= Heterogeneous integration

= Optical design & packaging
= InP & SiPhot packaging

= RF mmWave

= Sub-system design

= Versatile engagement models supporting a full range of customer
needs — Design, Development, NPI, Production

Building on 30+ years of domain experience
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“WAFERS-IN TO SYSTEMS-OUT”

Systems and

Subsystems
Optical & RF

Modules

Heterogeneous

Integration
Bare Die

Wafers
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‘ MANUFACTURING & SCALABILITY CHALLENGES

“Gold Box”
active alignment

SOA-in-AWG,
passive placement

Module Assembly
(no cover)

Fiber array coupling,
active alignment

MCM Optical Engine
MicroE-SMT assembly

Optical Engine

BE Wafer Technology Optical Packaging & BE Module Product
Processing (MCM, SiP, COB, Alignment Assembly Testing
Chiplets)
Y Y Y
CREATING THE OPTICAL ENGINE ASSEMBLING THE OPTICAL MODULE FINAL ASSEMBLY & TEST
= Products mapped onto assembly processes early inthe = Active alignment for performance devices = Backend assembly is product-specific
innovation CYC'G = May include lenses, isolators, splitters etc —  Automated handling for volume
= Precision/volume equipment (MicroE-SMT) = Application-specific process is usually needed = Test optimized for effective coverage,
= Application-specific processes may be needed, to deliver = More challenges to scale compared to MicroE- throughput efficiency and CAPEX cost
the best product performance SMT
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PRODUCT AND PROCESS INTEGRATION IS KEY

Map your product onto the right process...

AMT

Product / process optimization for cost-performance

*Design for Volume Assembly

*Process integration and implementation for volume
Chip-on-Substrate, Chip-on-Board, Chip-on-Wafer assembly

*High bandwidth implementation and assembly (>100GHz)

*Process innovation to enable your chips’ capabilities
Photonic packaging and integration

Thermal design and implementation

<N N X X X X
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Please contact AMT for more details
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THINGS TO CONSIDER

= Drive early engagement between product design and process conceptualization
—  Identify optimized chip integration scheme
— Identify optical coupling scheme of fibers or fiber arrays
—  Evaluate product designs, considering impact of materials, processes and equipment

= Ensure E-O transmission is optimized across all critical paths
— Pay detailed attention to transmission between critical optical and high speed elements
—  Understand the nuances of key components and how they affect the transmission paths

= Optical integration:
—  Simple active alignment (direct-attached devices) is scalable

—  Complex optical assemblies, involving discrete lenses, isolators, splitters etc, lead to increased process times and
reduced yields, resulting in higher OPEX and higher CAPEX ... and longer time to volume

= Hope for the future — emerging technology solutions, examples

—  Board-level optical interconnect using fiber patches or using wafer-fab techniques or additive processes for passive
components

— Integrated isolators embedded in fiber assemblies and PICs (upfront design consideration) ... or maybe no isolators!
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CONCLUSIONS

Integrated Design & Manufacturing Key : Challenges of meeting bandwidth, footprint and
thermal efficiency driving complexity into manufacturing and process integration, impacting
some key product design considerations.

Bring your partner in early : Product design is more tightly coupled to process and material
considerations in MicroE-SMT and integration of optical elements.

Select the RIGHT Partner: Work with manufacturing and assembly partners who understand
the details in matching advanced product designs to assembly and process implementation
is a critical enabler for you, to meet performance and time-to-market

Sanmina Advanced Microsystems Technologies | CONFIDENTIAL | n



ANV

ADVANCED MICROSYSTEMS
TECHNOLOGIES
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eric.sislian@sanmina.com
General Manager and VP, Business Development, AMT
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