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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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Fig 3

Production Ramp-up Model and Technology Cycle Timing
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Product Half-Pitch, Gate-Length

(nm)

2007 ITRS Product Technology Trends -
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nanometers (1e9)

2008 ITRS Update - Technology Trends vs Actuals and Survey
[including Final Litho Printed Gate Length Proposal]
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Figure 9['07] ITRS Product Function Size

Cell, Logic Gate Size

(um2)

2007 ITRS Product Function Size Trends -
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2008 Update:
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Product Functions/Chip
[ Giga (1079) - bits, transistors ]

Figure 10 ITRS Product Functions per Chip STR) ]

2007 ITRS Product Technology Trends - [Unchanged for 2008]
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Performance and Power Management
Enabled by “Equivalent Scaling”
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CPU "GHZz"

STRI
MPU “GHz” by “Cores”
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1 Source: ITRS Public Conference in Seoul, Dec. 2008
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2007 ITRS Executive Summary Fig 5 <D

[updated for 2007] [2007 —
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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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Evolution of Extended CMQOS

Existing technologies

Elements

SOWD P3apuaixj——»

New technologies

Beyond CMOS

Source: ERD-WG/JEITA in Japan
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ENEED#HE TlECarbon-based Nanoelectronicsh¥ 14
Nano-electro Mechanical Switches

Collective Spin Devices

Spin Torgque Transfer Devices

Atomic Switch / Electrochemical Metallization
Carbon-based Nanoelectronics

Single Electron Transistors

CMOL / Field Programmable Nanowire
Interconnect (FPNI)
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STRJ
SP2 Carbon: 0-Dim. to 3-Dim.

(RFEETFepZBRBEIEIHE: ORTHSIRTET)

Atomic orbital sp?

0D 1D 2D 3D

Fullerenes (Cgg)| Carbon Nanotubes Graphene Graphite
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