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New partitioning challenge for RF solutions

New partitioning challenge for RF solutions
What are the choices ?

� By somebody working on non (Bi)CMOS RF components
� Focus on the physical layer
� High level analysis

� Partitioning for RF

� Solutions to reduce price and cost

� Non CMOS RF components
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Basic principles of RF communication
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Typical partitioning
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Inside a real product

GPS Battery charger
Power

Management

Audio Codec

Display Interface

Digital
BaseBand

SRAM

PA module

PA module

PA module

Transceiver
Serial Flash

PA modulePower
management

Application
processor

Accelerometer

Touchscreen
controler

4



����������������

New partitioning challenge for RF solutions LETI Annual Review - 2010

© CEA 2009. All rights reserved
Any reproduction in whole or in part on any medium or use of the information contained herein

is prohibited without the prior written consent of CEA

Challenge for RF solutions

� Increase the data rate
� Spectrum available
� Increasing number of communications

� Decrease the power need
� Autonomy
� Power for the full system

� Keep system price and size
� Reduce price
� Reduce size

at constant complexity
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Frequency

Example of increasing complexity
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Solutions to reduce size and cost

I – Go to a Software Defined Radio (SDR)

Use software to reduce the hardware complexity
Follow the Moore Law

7a
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Solutions to reduce size and cost
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I – Go to a Software Defined Radio (SDR)

II – Reduce the number and the cost of technologies used
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Solutions to reduce size and cost

III – Reduce the size and cost of packaging

II – Reduce the number and the cost of technologies used

I – Go to a Software Defined Radio (SDR)

From wire bonding to flip-chip

SiP for PA module
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Laminate based BGA

Rebuild wafer
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Overview of Non CMOS RF micro-components (RFMEMS)

2.5 db insertion loss

-30 db in 10 MHz @ 2.1 GHz

60 MHz

9a

� Technical principles
� Use acoustic properties

� Acoustic resonance

� Use specific materials
� Tunable properties

� Use miniaturized mechanical system
� Actuation
� Contact

� Main components or modules
� Filter
� Switch
� Impedance matching network
� Time reference
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Overview of Non CMOS RF micro-components (RFMEMS)
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� Technical principles
� Use acoustic properties

� Acoustic resonance

� Use specific materials
� Tunable properties

� Use miniaturized mechanical system
� Actuation
� Contact

� Main components or modules
� Filter
� Switch
� Impedance matching network
� Time reference
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Overview of Non CMOS RF micro-components (RFMEMS)

� Technical principles
� Use acoustic properties

� Acoustic resonance

� Use specific materials
� Tunable properties

� Use miniaturized mechanical system
� Actuation
� Contact
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Overview of Non CMOS RF micro-components (RFMEMS)
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� Technical principles
� Use acoustic properties

� Acoustic resonance

� Use specific materials
� Tunable properties

� Use miniaturized mechanical system
� Actuation
� Contact

� Main components or modules
� Filter
� Switch
� Impedance matching network
� Time reference
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Overview of Non CMOS RF micro-components (RFMEMS)

� Typical quality factors

Q = 44000 @1.95 GHz
Q x f = 8.6 1013
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� Wafer Level Thin Film Packaging

Solutions to make RFMEMS look like CMOS dies

+ ECD 20µm Cu for direct overmolding – 200 bar
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Ni µinserts for universal FlipChip (no preparation needed on die)

Solution to make several dies look like a single one
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Solution to make several dies look like a single one
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Solution to make several dies look like a single one
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2 levels Flip Chip 3 levels

Solution to make several dies look like a single one
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Conclusion - Challenges for partitioning - summary

Technical choices

� System architecture
� Go to more digital 
� How to go digital ?

� Technologies
� More CMOS
� Which key complementary technologies ?

� Integration solution
� Die on board
� Heterogeneous die ?

Additional Challenge for these choices

� Full system approach
� Very heterogeneous system
� Technical Background spread over several companies
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Conclusions – LETI vision

� Need for new "digitally oriented" architecture

� RFMEMS can help to go digital
� Performances
� Solutions for integration

� Technical choices are company dependant

Thank you for your attention

BAW filters
Wafer level TFP
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