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CSLL Vision
Carry SmalDevice Implications
Multi-radio Integration Needs

Digital CMOS Transceiver Innovations
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Carry only Essential
Computational Resources

Platform-wide Power Efficiency

Anytime, Anywhere Collaboration
with the Internet

Sensorbased to understand the
world around you



Carry Small:
Make Mobile Devices More Mobile!




Required to deliver the Carry Small Vision




Live Large: Better Experience

That knows No Boundse
A Delivers amplified, more robust mobile experience

ASeamIess access to new Devices, Networks and Services

A Understands & Anticipates what you want to do




Big Opportunity
with
Serious Challenges

Alncreasing Mobility-neee
ADecreasing Form F

Need Technology Breakthroughs in:
AArchitecture
ACMOS Process
ARadio Design

[ 32 nm and Beyond! ]




Tunable Front End wrm"%'wl ﬁ
Modules / Antenna

Energy Efficient
Communications

Digitally
Enhanced Radio
RFIC

Seamless
connectivity

Scalable
Communication

Standards

Core - PHY/MAC

802.11r,
- 802.11v,
Radio Platform iall

SoC
RFI Mitigation



Multiple Multiple . Host
=% Baseband
Processor
Synthesizer Express

Multiple

Reconfigurable LMAC USB
Digital TX

Integrate Multi-radio CMOS
Transceiver with flexible

baseband processor & muiMAC



Digitally Enhanced Radio 4 Multiple Multiole
} 0 a n al AD?:
4

ASimpIified analog receiver
Digital
ASigma delta ADC Synthesizer

ADigitaI transmitter, Switching PA Digital TX

A Digital synthesizer
Reconfigurable

- r B

Increased digital content A Cost reduction
+ Better platform integration




Scaled CMOS

N

Lower Supply

¥

Simplify Analog
Baseband

¥

Digital Programmability

N

Multi-standard
Receiver

Low Noise, High Linearity o EZADC Required!



Motivation for High Performance ADC

1-pole Coarse Decimation Digital
Tunable VGA Filter VGA
LPF
CORRERE AL =x ABEUES
Fixed
LO Anti-
Aliasing
Filter |
Simple
Spectrum
Analyzer

ALow resolution FLASH ADC for spectrum sensing
ASimple Spectrum Analyzer for spectrum estimation and ADC mode selectic



Spectrum Sensing WHFI/WIMAX ADC
Power Efficient 802.11n Operation

S LTI N TS

12 bit ADC allows Analog to be
replaced by Digital circuits

Senses interference from other
radios in the same band . djusts
for optimal Power & Rerformance

In a power efficient manner o

LAV, T A NSCIRN -

W‘: Lowest power 802.11n ADC - First reconfigurable ADC for
802.11n and multi -radio applications

o ay A P— - - - . -




Motivation for Reconfigurable ADC




Digitally Enhanced Radio Robustness

Adjacent \
/"{ Channels \
Channél n & Channel n+1

Recelver Linearity Impacts performance




Digitally Enhanced Receiver Coexistence

Digital CMOS Receiver

Mismatch

Calibration
Algorithm

Baseband
Processing

Goal: Digital calibration method to suppress
interference due to 2 " order non-linearity



Interference

Interference 2nd grder
b_efore_ product
calibration
Thermal

Noise Floor _
~.Baseband Filte

DC
Interference

after calibration

China Beijing Labdods Research |I mg
at reduced calibration cost




65nm CMOS Power Amplifier for Multi-radio

Power amplifier is used to
communicate from user
device to base station




