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A key enabler in Microsystems
Applications




Agenda /CMC

MICROSYSTEMS

A About CMC

AMooreds | aw, conver gc¢
A Integration and Research

A Applications i Automotive

A Applications i Health Care

A Summary

September 2009 - CMOSET Embedded Intelligence



Microsystems: definition /CMC

MICROSYSTEMS

A Microsystems are integrated, intelligent
miniaturized devices and systems
fabricated using processes compatible
with semiconductor ICs, and combining
sensing with computation and actuation 1

EU FP4 1996

A Extend to substrates beyond CMOS?
A Integrate other devices i GaAs, GaN ?
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Introduction /CMC

MICROSYSTEMS

A National Design Network established in
1984

A Microelectronics was the focus until 2005
although:

I MEMS introduced in 1995
I Photonics in 2001

I Microfluidics ~2000

I SOCRN 2001

A Microsystems made explicit in 2005
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System Orientation /CMC

MICROSYSTEMS

High level specifications
Real time software

Proof-of-Concept environments for
development and characterization
A Integration for value added
I Sensors
I Local intelligence - yuP and memory
I Miniaturized form factor
|
I

o T I

I Low power
I Wireless communications
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National Design Network 20101 2015 CMC

MICROSYSTEMS
/Cash $90M \

Value of NDN
Research

Infrastructure
Delivered *

$170M

\ In-Kind $40M /

A Value delivered is defined as the cost if researchers were to acquire this infrastructure themselves

Cash and in-Kind
from Industry
(Collaborations
enabled by CMC)
$18.8M (2008)

45 Universities

Outcome
Measures
(e.g., Papers,
Startups,
HQP)

A Dependent on a positive assessment by NSERC to the current proposal
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Design 1 CFl; Make & Test - NSERC

CMC

MICROSYSTEMS

Research Infrastructure CFI Proposal NSERC Proposal
Design Make & Test

Integration projects No Yes

System-level design tools, Yes, multiple tool suites for wide Very limited

microelectronics design tools, distribution across Canada

microsystems design tools

Real-time embedded software Yes, equipment for one lab and No

analysis nation-wide access

Rapid prototyping equipment Yes, equipment for 4 universities | No

Chip manufacturing No Yes

Proof-of-Concept Environments Yes: PCE2, PCE3, PCE4 Yes: PCE1, PCES5
Many copies Few copies

Characterization equipment Yes, attached to rapid prototyping | Yes

Test equipment No Yes
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Mooreds Law and Mor M&al

MICROSYSTEMS

A The end of scaling

I ITRS Roadmap continues to 11nm

I Elements must be individually scaled

I Multiple technologies are necessary for higher value add

I Packaging and integration are part of the design process
A Design

I Co-Design silicon and package

I Co-design silicon and software

I Design system PCB for the package

I Address thermal and reliability issues

I Address environmental and disposal issues
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Converging technologies CMC

MICROSYSTEMS

Packaging:

3D (TSV) / WLP SIP/
MCP

Si photonics

Mixed technologies: Si, IlI-V, magnetic, graphene,
Photonics, MEMS, microfluidics, embedded software

Multiple substrates Flex, organic, ceramic, Si;
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Form-Factor Relevant Integrated
Microsystem Prototypes cCMC

MICROSYSTEMS
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Example: Proof-of-Concept Development

Sensor head /C,M(,

MICROSYSTEMS
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