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PC + Cell Phone Volumes

Personal Computers Phone/Smartphones

Å> 1 billion per year

Å200 million smart -
phones per year

ÅIndia adds 17 millions 
users per month!

Very high volume; portable PC/smartphones are fastest growing markets!!
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Package
System

Electronic package: Bridge between 
silicon and the world



interconnects

Silicon die

Interposer

Package Substrate

Mother Board

Integrated heat spreader

Power DeliveryPower/heat Removal

Interconnect/Geometric Scaling
Protect the Silicon

Traditional Role of Electronic Packages



Key Trends



Trends in Integrated Circuits

1/1,000,000 the size; 1/10,000,000 the 

weight; 1/1,000,000 the cost

10,000,000x the performance and reliability

40 years

90 nm Transistor

50nm 100nm

Influenza virus

Silicon Scaling Drives Geometric Scaling of the package; 
smaller length scales, tighter interconnect pitchesé..

Current transistor node out in market: 32 nm



Computing + Communications Today
Data Anytime, Anywhere

@ the Office 10/100/GbE

@ Home

Everywhere 
Else

Broadband

Cellular: Voice + Data

@ Hotspots

802.x







Increase in Parallelism
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Instruction level parallelism

Hyper-Threading

Dual Core

Quad-Core

10õs to 100õs
of cores



Impact on Electronic Packaging



Electronic Packaging

Smaller Form Factors (handheld segment)

Larger Form Factors (performance based)

Electronic packaging now ALSO a product 
DIFFERENTIATOR compared to product ENABLER

Severe constraints on ñzò height

total thickness: < 1mm



Packaging ðDoing Things Differently

Innovations in Packaging Enabling Performance & Growth

Laptop/Nettop       

Packaging 65% smaller 

Consumer Electronics 

Packaging 80% smaller 

Mainstream PC/All in 

one

Packaging 50% smaller 
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Mainstream PC

CE & MID

Other  PC

Innovation enabling more 

product performance

Time



Drivers Impacting Electronic Packaging 
Requirements

Å The 4Fõs: Form Factor, Features, Functionality, Flexibility
ðIncrease in the mobility segment w/ ubiquitous networks: thin nõ lite
ð Integration of memory, graphics, multi -bus protocols, etc

Å Environmental Concerns  

ðEnergy efficiency at the component and system levels

ðThe next Green initiative (Pb -Free, HF)=> Materials & Assembly options

Å Increased customer expectations for Reliability
ðMobility use requirements;  Blade servers; Etc

Å Cost / affordability
ð Also impacts how technologies are developed and deployed


