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The Proven Path to Success™

TSMC Advanced
Technology Overview




Overview

TSMC provides the foundry industry's leading advanced process technologies and design collaterals. These processes include 45nm,
55nm, and 65nm. TSMC's advanced process technology provides the optimal combination of gate density, speed, and power, making
it ideal for a broad range of applications such as computing, communications, and consumer electronics. Each node has logic, mixed-
signal/RF, and embedded DRAM processes. Design collaterals include TSMC internal macros and the world's largest third-party IP
library portfolios.

TSMC advanced technology is significantly ahead of the ITRS roadmap. The company delivers a new advanced technology generation
every two years. Each node surpasses the previous one by close to half the area and usually features 30 to 50 percent more
performance, while supporting similar leakage levels. TSMC provides substantial advanced technology capacity by ramping the same
node at multiple 300mm GigaFabs that, when they reach full capacity, will produce over 100,000 12-inch wafers per month.
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45nm Technology

TSMC's 45nm technology is the foundry industry's first 45nm to offer many advanced features. A combination of 193nm immersion
photo-lithography and extreme low-k (ELK) material brings products to the next level, allowing them to surpass their competition.
More than 500 million transistors will easily fit into a 70mm? die area thanks to an ultra-high gate density and ultra-high density
(UHD) 6T SRAM cell. The 45nm Low Power (LP) process will first be available in Q3 2007, followed by the 45nm General Purpose (GS)
process in 2008. Beside the GS and LP processes, the 45nm logic family includes low power triple gate oxide (LPG) option. Each
process supports low, standard and high Vt options. Operating voltages range from 0.8V to 1.2V. I/0 voltages include 1.8V, 2.5V and
3.3V (5V tolerant). 45LP raw gate density is around 1750 Kgate/mm? and 45GS is even higher, based on TSMC's standard cell library.



SRAM cell size is about half of that of
65nm. TSMC's 45nm process provides a
combination of general purpose (G) and
low power (LP) core transistors together
with a 2.5V I/0 transistor as a Triple Gate
Oxide (LPG) process, a cost down
alternative to 65LPG for wireless/consumer
applications.

55nm Technology

TSMC's 55nm process is a 90% linear-
shrink process from the 65nm process. It
provides cost savings while maintaining
the same speed with similar or lower
power. The 55nm logic family includes
general purpose (GP) and consumer
platform (GC) options. The GP process will
be the first to go on-line in Q1 2007,
followed by 55GC. And because 55nm is a
direct shrink, designs can be ported easily
from 65nm products with minimum risk
and effort.

65nm Technology

The 65nm process offers cost-effective benefits superior to the 90nm node. It features two times the 90nm gate density and boasts a speed
improvement of between 30 to 50 percent. The 65nm process also provides the smallest SRAM cell and reduces power with a multiple Vt
architecture and other process innovation.

TSMC's 65nm logic family includes general purpose (GP), low power (LP) and LPG options. Each process supports low, standard and high Vt
options. Operating voltages range from 0.9V to 1.26V. I/0 voltages include 1.8V, 2.5V and 3.3V (5V tolerant). Raw gate density is around 854
Kgate/mm?, based on TSMC's standard cell library. SRAM cells range from 0.499um? (67) to 1.158um? (8T/10T).

The 65nm process provides a combination of
general purpose (G) and low power (LP) core
transistors together with a 2.5V 1/O transistor
as a Triple Gate Oxide (LPG) process for
optimizing speed, power, and leakage for
wireless/consumer applications.




Advanced Technology

Mixed Signal/RF

TSMC's fully logic-compatible mixed signal/RF technology features:
e High-Q inductors on both copper and aluminum thick-top-metal
e High-density MiM capacitors

e Metal fringe capacitors (MoM)

e Precision poly resistors

e Deep N-well for noise immunity

e Multiple Vt devices for selective circuit performance

e Varactors with large tuning range

e Diodes

TSMC is the mixed signal/RF foundry leader, shipping millions of mixed-signal/RF wafers covering a wide range of communications,
computing and consumer electronics applications.

When speed and performance are a must, TSMC's advanced 65nm and 45nm mixed-signal/RF technologies empower designs.
Outstanding Ft and low noise parameters satisfy most commercial applications. While providing a general-purpose (GP/GS) version,
TSMC also provides a low power (LP) version for the appropriate balance on a tight power budget.

The process design kit (PDK) is the cornerstone of all mixed-signal/RF designs. TSMC's PDKs are optimized for manufacturing,
simulated with TSMC's SPICE model, checked with thorough technology files and re-simulated with accurate layout parasitic extraction
models. In addition, TSMC has partnered with industry-leading EDA suppliers to deliver a robust mixed-signal/RF portfolio.

Mask Service

TSMC's in-house mask shop is one of the largest in the world. TSMC's mask technology is process-aligned for superior yield. All
masks undergo routine checks for ESD damage, scratches, particle deposition, pellicle frames and aging, and are repaired in-house
to provide the highest mask quality and shortest mask cycle time.

Prototyping Services

CyberShuttle™

TSMC's CyberShuttle prototyping program allows multiple designs to share the costs of a single mask set from 0.35-micron down to
45nm. CyberShuttle covers a wide range of technologies and supports an active launch schedule. The latest launch schedule
posting, booking interface, and tape-out forms are available at TSMC-Onling™.

Multi-Layer-Mask (MLM) Service

TSMC provides a creative approach to reducing escalating mask NREs in advanced technology processes for small volume product
applications. The Multi-Layer-Mask service can provide mask cost reductions of up to 40% with some increased wafer cost and a
slightly longer wafer cycle time. The MLM service is only available in TSMC's 12-inch GigaFabs.






