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2009 ITRS Executive Summary

Moore’s Law & More

Traditional Functional Diversification (More than Moore
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Lithography Metrology for Advanced
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More Than Moore

m 3 Dimension Integration (3DI)
m SIP (System in Package)




Tera-Scale Computing by 2015 (ITRS)
2009 Edition

In some cases memory may be on the bottom. As memory runs faster it may become a
closer match to CPU for power density For current mermory CPU may be on top,

Tera-scale Computing by 2015

TSV die to die connection Silicon Interposer with:
-Integrated thermal management

-Integrated Passive networks
e cup 100Gbyts; 100GE/s memory

1Tbyte; 100GB/s s (4 sectors at 25GB/s)
(4 sectors at 25GB/s AN 1

Cptical
channel

: 5 I-Mgsl.&sez

S.'g;?stem it Package Substrate
With CNT based heat spreader

1TB/s opbcal transcelver for: Processor with 100 cores
- Off package communication Core transistor speed 10GHz
- On package routing 25um thick wafer (~. 6V power)




State of art to 3D SIP (ITRS) 2009 Edition

Vision for 2020
Optically connected 3D Supercomputer Chip

— — e -

34— Photonics layer integrated
“ with logic and memory
layers

« Each layer optimized for
performance and yield

et

=4 = Photonjcs layer connects
BIRERGESEAd cores and routes
traffic

« Layers connected with TSV

Logic Plane

= Logic plane ~300 cores
= Memory plane ~30Gytes DRAM
= Photonic plane

e >20Tbps optical on-chip (bidirectional)

e >20Tbps off-chip System level study:

IBM, Columbia, Cornell, UCSB
e & 11
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Schematics of Semiconductor Equipment

Factory System (MES) EES Applications *MES: Command (Job)

E% e-Diagnostics [z
=

L *EES: Process (Data)
EDA Communication APC,FDC by EDA

*e-Diag: Remote Maintenance

Cell Controller:
Groups Management
Control

Group Controller
J *Group Controller:

Equipments Management
Control

I
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Cell Cc GC/CG
Communication

*Tool Controller:
Tool/Controller

Equipment Control
ToolA ; ‘ Tool B
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m Cassette Block
m Process Block
m Interface Block for Other Tool (Ex: Stepper)
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Controller@Platform
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TKL Internship 20xx Overview
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