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1. UMC
uMC RF Radio
Frequency
umMcC 8C 8D 8E 8F 12A UMCJ
UMCi 2 8A 8B 0.25um 0.35um
12A UMCi  300mm
12A 30 2001 2005 11
32,000 2005 12 40,000
90nm 2003 3 65nm
2006
300mm 36 UMCi 2004
13,000 0.13pum 90nm
2003 90nm 90nm 10 8
12 2.25 8
2005 90nm SP  Standard Process LL Low Leakage Process
L90G 3 90nm 65nm 2005
L80G 80nm
65nm
L90G Shrink L80G
2.SoC
RF 4
UMC 90nm
Low-K FSG
2 A B C
3 L90G
4 RF 2004 0.13pm
RF
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90nm UMC
90nm TI  90nm DSP

100nm SoC
IR Drop Noise Margin

Cross-Talk DFT Design for Testability = DFM Design for
Manufacturing EDA Electronic Design Automation 90
3. 1P
IP Time-to-Market
IP
IDM Integrated Device Manufacturer IP
IP 3G

Reciever GPS RF Baseband Processor Audio CODEC DSP Processor SRAM
DRAM  Flash Memory

3G IP 3D Graphics
FM MP3 DAB GPS EOTD MPEG4 JPEG Speechto Text Woice Recognition GSM
GPRS EDGE WCDMA/CDMA2000/TDS-CDMA RISC DSP Protocol Stack System BIST

WiFi Bluetooth umMC IP
SoC
4. SoC

uMC

1 UMC SoC
High Speed
Low Leakage Standard Performance Low Power /IRF CMOS
ZeroVt LowVt 1/0 e-Memories embedded Memories

Libraries Standard Cell Libraries Standard 1/0
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1 SoC Platform Technology

Logic Transistors Mixed Signal/RF CMOS

HihSeed 2610\t Low Vt, 33VR5V10 L

Spiral Cu Inductors Bl
LowLealage WetabHVetal Capaciors efiash
Standard Performance Poly Resistors 1T-SRAM, 17-Q SRAM
Low Power Varactor

Libraries SOC Platform EDA Tools
STD Cells, STD 10 Sub-100 nm Cu Technology Technology Files:

Memory Compilers "
AIRF DesigKis DRC, LVS, RC Extraction

Gold IP Program
P Master

. =Technology Features . = Design Support Features

2 UMC IP Offering by Application

 Memory I l CPUIDSP I Penpherall A‘éplé%?ft.'é’"l

SSTL?, LVDS*

Mk =t
ITSRAN 8 apcipac iy E‘igf Bluetooth’

eFuset? 13
€SRAN G Mpge[;ip Serdes* QPSK
1G PHY/MAC?

Bluetooth*

MPEG2/4*

1394, DMA
IrDA

f PCI-X/Exp*
eSRAM! ADC/DAC? MIPS Usat3
MPUDSP:® | 1G PHY/MAC?

)
E
=
2
=9
E
o

o

Smartcard
MPEG2/4*
AC3/4, QPSK
QAM, TMDS
IrDA

ARM: HSTL*, USB!

MIPS! DVI, LVDS*
: MPUIDSP3 RSDS*
eflsh Teaie? [ UART, SPl

1T-SRAM
eSRAM! ADCIDAC?

Consumer

1:0.13um  2:0.15um  3:0.18um  4: planned All trademarks owned by each individual vendor

Memory Compilers MM/RF Design Kit  Gold IP Program  Silicon Shuttle EDA tools
DRC RC Extraction technology files
umMcC IP UMC Silicon Shuttle Program IP
UuMcC IP pool

UMC IP Gold IP Program Bronze IP  Silver IP
Gold IP Bronze IP IP Soft Core
UMC DRC Design Rule Check IP GDS Silver
IP IP Gold IP IP
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3 Off-the-Shelf Process Optimized Library Portfolio

150nm
SP ASIC

Technology 90nm 130nm 180nm

Node HSILL/  HS
Library Fusion/SP

ell LL

Faraday | Faraday Artisan | Faraday Artisan/ | Artisan/
Faraday Faraday | Faraday

Attisan/ | Faraday | Faraday | VST | Artisan | Faraday | VST | Artisan/ | Artisan/

Faraday Faraday | Faraday
Artisan/ | Faraday | Faraday | VST Faraday | VST | Artisan/ | Artisan/
Faraday Faraday | Faraday
Artisan/ Faraday | VST Faraday | VST | Artisan/ | Faraday
Faraday Faraday
Artisan/ | Faraday | Faraday VST Faraday Faraday
Faraday

Artisan/ | Faraday | Faraday | VST Faraday Faraday | Faraday
Faraday

Artisan/ | Faraday | Faraday | VST Faraday | VST Faraday
Faraday

Artisan/ Faraday | VST Faraday | VST | Faraday | Faraday

Faraday

Note: Available or in development. Please check with an UMC representative for detailed status information

4 UMC Design Reference Flow

Product Definition/Spec & I Y] Y08 provides design
Tech-dependent Setting

methodology and flows.
110 & Memory [N RTL & Simulation
Simulation View Functional Verification
BN jnihesis n Collaboration with major
i Physical Synthesis .
EDA vendors for design
Standard Cell N Static Timing Analysis flow deVQ'Opmem.
Simulation View Gate-level & Simulation

GDS View i Floorplan & Parttion
Power view

m Released Mixed Signal,
Naise View BN Blocké Top Timing Closure and Low
——— Ll Power flows in 180/130nm

process nodes.

Physical Verification

DRCILVS Rule Deck

Tape-out

[cidencel  MAGMA SISy 17

IP 2 uMC IP Memory MM CPU/DSP
Peripheral Application Specific Consumer Computing Communication
IP °
3 UMC Library Portfolio technology node
Library
>Ip IP
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umMcC IP  Cell Libraries 4 UMC Design Reference
Flow EDA Cadence MAGMA Mentor
Graphics  Synopsys IP
Bumping ° uMC
ChipPAC Amkor
STATS
umMcC Web
Based Solution UMC myUMC
UuMC
“Virtual Fab” umMcC
“Real Fab”
5.
5 Silicon Shuttle IP
UMCJ 0.18pam 1P6M 6 Silicon Shuttle
SRAM 90% TEG H90%
6 UMC UuMcClJ 0.13pam
HDTV uMcC
IP DSPIP IP
UMC IP UMC
IP IP IP DAC ADC DDR-IF
Analog SW UMC Gold IP Program
o PCB
PCB 1024Pin Flip Chip
ASE  SIP System in Packaging
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5 UMC Silicon Shuttle IP Verification

| | | |
PEL-|[-PE2 || -PE3 | PE4 A Real Life Example:
| SRAM||-SRAM Shuttle Passengers:
PES ey | BYYs
100%-{[-90%- ol MTPTEG1-5
SRAM oN: MTP TEG
TEG TEG||~SWL: o H: 66XXXN 90%
100% 90%--{|-100% *UMC: 1T-SRAM X 3
: : *F:  GII (100%/90%)
1T SRAM a Gl Gl * UMCJ: SRAM etc. x5
100% || 90%
0.18 um 1P6M
1T SRAM ¢ 1T SRAM b
| H 90% |

6 Working Model for SoC Solution

An Example: 0.13 um HDTV

DAC
UMC ADC
Manufacturing EELR"F
Analog SW

etc.

Customer's
IP

Ultra926 project 7 UuMC

UMC Multiple Transistors Vth Devices Models ARM IP Power

IP  Artisan Multi-Vth Multiple Supply

Ultra926 project

Management Algorithms  National Semiconductor

Multiple Voltage (MSMV) Special Cells Power Optimization Tool

Libraries  Synopsys
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7 ULTRA926 Project Collaboration—System solution for power management

IP, Power Management
E RM Algorithms | Lo |

National
Semiconductor

Collaboration amongst industry leaders

Note: Trademarks & logos are owned by each individual company

Adaptive Voltage Scaling (AVS) Methodology

Libraries - Multi-Vth,
Multiple Supply
Multiple Voltage

(MSMV), special cells

low-power initiatives
/—\I't__i_“.«,;} n
Multiple Transistors A

with Vth Devices, Power Optimization tool, Adaptive
models Voltage Scaling (AVS) Methodology

6. UMC R&D
8 ITRS 2001 248nm
2003 193nm 193nm 90nm 65nm

R&D

8 Continuous Efforts in R&D—ITRS Lithography Roadmap

—————

P ~ —e— DRAM half pitch
,7250 =< —=—— ASICIMPU half pitch
/" 200 \ et
. IC elen
‘,é ’& 248 phys g [¢]
S
a
O
0 : ‘ : — — -
1999 2001 2003 2005 2007 2009

Year
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9 65nm 1P10M Cross-section

G

10 45 nm FinFET Device Structure

(a) Single,Ein FET (b) Multiple,Fin FET

Source Poly silicon Gate
e

g

ve Current, Id (Afum)
2

Swing =79 mVidec

DIBL = 101 mVIV. DIBL = 122mVV.

416 12 -08 04 0 04 08 12 16
Gate Voltage, Vg-Vt (V)

UMC 90nm->65nm->45nm Gate Dielectric: Ultra

Thin Gate/High-K Material S/D Engineering: Raised S/D Device Structure: SOI/Strain Silicon/Fin
FET Interconnect: Low-K Dielectric Material

UMC 9 65nm 1P10M

10 8

interconnect 2 interconnect
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Poly

umMcC
EDA

Knowledge IP
UMC Pure Play Foundry

DFM

45nm
UMC 300mm

10 UMC 45nm

IDM
IP EDA

200mm  0.18pam  0.13pm

100nm

System Architecture

300mm

Reference Design

300mm 90nm 65nm

SoC

11

11  Summary: Foundry’s Solution for SoC Design

UIviC

*0.13um, 90nm
*Mixed Signal /RF (

E-Memories

System
Architecture
Knowledge

IP and Design
Methodology

SoC Process
Platform
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