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2007 Definition of the Half Pitch - unchanged

[No single-product “node” designation; DRAM half-pitch still litho driver; however,
other product technology trends may be drivers on individual TWG tables]

DRAM %2 Pitch
= DRAM Metal Pitch/2

MPU/ASIC M1 Y2 Pitch

FLASH Poly Silicon ¥z Pitch
= Flash Poly Pitch/2

Poly = MPU/ASIC M1 Pitch/2
Pitch Metal
e—] Pitch

le——|

- _J

8-16 Lines
Typical flash Typical DRAM/MPU/ASIC
Un-contacted Poly Metal Bit Line

Source: 2005 ITRS - Exec. Summary Fig 2
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Flg 3 2007 - Unchanged

Production Ramp-up Model and Technology Cycle Timing
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2007 ('07-'22) ITRS Technology Trends DRAM M1 Half-Pitch : 3-year cycle

Updated
Year of 2001 2003 2005 (2006 2008 (2009 2012 2015 2018 2020 2022
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Potential Solutions (2007 Update)
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In order to maintain scaling trend of fi=1/[CV/I],
equivalent scaling with material and structural
Innovations are required
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SICAS 300mm MOS Capacity By Wafe
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Emerging Research Materials (ERM., $1#EZR#M$)

o ITRSTIIWG (Working Group) & L TERDA S IT
e ITRS 2007 EditionTHHIIDEA
e STRITHWG13 (Working Group 13) £L TERDANSIHRIT
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Low-Dimensional Materials
 Macromolecules
» Directed Self Assembly
» Spin Materials
« Complex Metal Oxides
* Interfaces and Heterointerfaces
* Environment, Safety, and Health
* Metrology
* Modeling and Simulation

Work in Progress - Do not publish STRJ WS: March 6, 2008, IRC 12



2007 ITRS Executive Summary Fig 5 <D
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2007 ITRS Definitions: STRL

“More Moore” and “More than Moore”

1. Scaling (*More Moore™)

a. Geometrical (constant field) Scaling refers to the continued shrinking of
horizontal and vertical physical feature sizes of the on-chip logic and memory
storage functions in order to improve density (cost per function reduction)
and performance (speed, power) and reliability values to the applications and
end customers.

b. Equivalent Scaling which occurs in conjunction with, and also enables,
continued Geometrical Scaling, refers to 3-dimensional device structure
(“Design Factor”) Improvements plus other non-geometrical process
techniques and new materials that affect the electrical performance of the
chip.

2. Functional Diversification (“More than Moore”)

Functional Diversification refers to the incorporation into devices of
functionalities that do not necessarily scale according to "Moore's Law," but
provide additional value to the end customer in different ways. The "More-
than-Moore" approach typically allows for the non-digital functionalities (e.qg.
RF communication, power control, passive components, sensors, actuators)
to migrate from the system board-level into a particular package-level
(SiP) or chip-level (SoC) potential solution.
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2007 ITRS “Moore’s Law and More”
Alternative Definition Graphic

Baseline RE HV Passives Sensors, Bio-chips,
CMOS Memory Power Actuators  Fluidics

“More Moore”

“More than Moore”

Computing & Sense, interact,

Data Storage Empower

Source: ITRS, European Nanoelectronics Initiative Advisory Council (ENIAC)
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Evolution of Extended CMQOS
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