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M=%, 8 Fujitsu CMOS Technology Roadmap FUﬁTSU

1000
E 500 CS100/CS100A (90nm)
S = L actual=40-80nm
= = SiOC(k:2.9) low-k
o 200
- = Dual Damascene Cu
2 100
g CS200/CS200A (65nm)
— 50 = L actual=30-50nm
% = NCS (Nano-Clustering
2 20 Silica)
o

10
1998 2000 2002 2004 2006 2008 2010
Year (Production Start)

2 All Rights Reserved, Copyright FUJITSU LIMITED 2005



90nm Technology Lineup
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g Proven track records of 90nm

O
ujitsu®0nm . FU ITSU
sl complex design and products (1) ]

7

- In House Application -

B Processors for PRIMEPOWER

Achieves world-leading performance
and reliability

B Chipset for PRIMEQUEST

Achieves mainframe-class reliability
and scalability
Helped reduce development time

BBaseband chip for FOMA 3G mobile phones

LS| power consumption reduced 50%
(compared to existing tech)
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% Proven track records of 90nm

-l - F
llesilll complex design and products (2)
- COT Customers -

QO
UJITSU

High performance products 350_450% o Hioh End
> IEC CPU (I'I'rlzirllas(r;n:ti) | % 250-350 (g
> Large scale (Lattice) £ 200250
etc N -
Low power products @ 100-200
» Multimedia Processor g 50-100 = i—
> Digital AV product 20-50
etc 0 5 10

Tape Out Number

30 Product Taped Out l
200 prototype wafers delivered
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Leading-€ echnology

S8 Fujitsu 90nm - Key Features FUffTSU

m High Performance Transistors

= Advanced Lithography and Etch technology to
achieve 40nm Gate Length

.-"'H = x\
= Low Temperature Process for Shallow Junction ‘1, A
m Process Optimization for High Carrier Mobility
m High density 6T SRAM
= sub-1lum? cell is available
m *Dual Damascene Cu + Full Low-k
m *Assy and packaging technology
= Full Low-K + Pb free bump
+ Large pin count + Large die size**

* High performance and high reliability.
** This combination can realize by only Fujitsugssss
in the world. SHeod
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% Ultra-Thin Gate Insulator

QO
FUJITSU

Fujitsu'®0nm / M0b|||ty |mprovement

1nm-thick Gate Oxide Surface Cleaning
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Leading-edges? c nology . O
Fuj'iﬁ sAdvantage of Fujitsu 90nm technologyUJITSU

Fujitsu is the World’s No.1 Leading
Edge Process Technology Supplier

m One customer’s benchmark results show
Fujitsu’s technology has higher performance
and low power consumption compared with
one of the standard foundry technologies

Speed and Power Comparison Foundry A Fujitsu
Speed 100 125
Active Power 100 75
Stand-by Power 100 21
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L eading-edgedPechnology - 2
=% 90nm LL Transistor Benchmark FUJITSU

*for nMOS transistor

100
big | 10 ; B uns
NE ' '
-]
< ' [ Foundry A *
Standby :‘7:, - oundry £-|—0W'v Fujitsu
Current | <= o1 = 90LP, 1.2V =
o = : CS100A LL, 1.2V
Std-Vt
0.01 1 |
smal Hi-vt 195 |
7 0001
0 200 400 600 800 1000
lon(nA/um)

slow «——— Switching Speed —> fast J

CS100A LL process covers a broad range of requirement
for both high performance and low leakage current.
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Leading- ology
Fujits

600

500

S
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o

300

POWER [mW]

200

100

Power/Delay estimation result
Assumption Logic : 1.7Mgate, SRAM : 8I\/Ib|1FU]lTS‘U

; 400
|
: Delay Ti
! —— Delay Time | | 350
I
N \ /’ 300
I
N R &N 250
:
N 200
— | M Stand-By power
: Operation power 150
: 100
| CS100A A-company
130nm node | 90nm node

Delay Time [psec]

Assumption
Logic : 1.7Mgate, SRAM : 8Mbit

Power: Tj=85 ,VDD=1.3V,
Process Typical

Delay time: Tj=25 , VDD=1.2V,
Process Typical

mActive power is dominant for total
power consumption. Roughly half of
130nm node with 90nm node.

m Total power benefit by evolution.

mExcess Low Leak targeting
costs delay time penalty.
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Leading-edgedPechnology CU/L OW-k )
=l Integration Technology FUITSU
1.0 € Fourth-generation Cu wiring LSI

€ Leading-edge Low-k technology

-
=
= 05
< 0.4
=
% 03 Cs80 E TRt
= *Cu-6 Layer
= *FSG(k=3.6)
= 02 *Cu-7 Layer
‘Partial Low-k CS100/100A
*Cu-10 Layer 1
*Full Low-k *Cu-11 Layer
*Full Advanced Low-k
0.1 l | | [

0.18um 0.13um 90nm 65nm
Technology Node
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Leading-edgagPechnology P
Fujitsugonm 6T SRAM Cell FUJITSU

<CS80A /7180nm=>

<CS90A/130nm=>=> <CS100A/90Nnm>

Conventional Type:Symmetrical Type:
Verified For Bigger size

By

2.22

Hl

0 i iH
i |
T , ..'1'

1.65

1.20
g
i

1.40

- - ‘ - PE— N i
1.88 1.20 0.95 0.655 (um)
4.18um?2 1.98um? 1.14um? 0.917um?
16 - 512Kbit 32K - 8Mbit
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Leading-edgeaPechnology O
Fujitsu™®0nm 90/65” m 300m m New Fab . FU]ITSU

Outlook of new fab Mie New Fab. Milestone

B Apr. 21, 2004
Ceremony for sanctifying
ground

B Nov. 20, 2004
Completion of construction

m  Apr.1, 2005
Formal operation starts

World first semiconductor fab. with a micro B Sept 9, 2005
vibration control & seismically isolated structure Volume shipment

o PHRL

oL

e L

S B —
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L eading-edgedPechnology . c®
Fujit‘;ﬁgdnm 300mm foundry capacity for 90nm/65nkuJITSU

Mie 300 mm Fab
Advanced technology
production 2005/2H~

e

i
' development and

v S production
1300mm Fab —— — 15000
@ Akiruno TC ’gO
>\ S O
£ — 10000 3 g
O ~
S E 20000 3 3
O E 3 o
S — 5000 8 <
& 10000 i =
0

2004/2H 2005/1H 2005/2H 2006/1H 2006/2H 2007/1H 2007/2H

Year
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Leading-edgesFechnology

S Extensive IP line up FUﬁTSU

m Customers are satisfied with the Si verified IP.
m Fujitsu provide extensive IP line up.

-\.—--—l-r--_—---u-—h-—- —

ngh Speed I/O

i |

f

.- STD |/O ] SRAI\/l
I/F (USB 2 O etc)

r i

AD/DA PLL

*‘*-l-_h_-_-_—l-_-.—_—_._-_ e emem e e el e — e e

* Chip photo is not related on each IP.
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Fujitsu Foundry Services
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Fujitsu launched pure foundry businessuﬁrsu

Fujitsu announced “ Fujitsu

BHEFS/09 - YUa—v3y .
SR ———————— IaL_mched pure foundry business as
OmBOTATIEA LB A primary to keep pace with market

Sy shift from ASIC to foundry .

VLR 7o Al EHE LA i
EMET DL
T, PRkt i

Fujitsu made ,
foundry business
division to focus
the foundrv

This advertisement is published In
“Nikkel electronics 2004 12-6,
page 100-101” , which is one of
the major magazine of electronics
In Japan.

- In 2005 April, Fujitsu has released
oo g the similar advertisement in U.S.A.

HYH B RTASETEOSR

} T U= PRORFI IR S
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Changing Business Environment FUﬁTSU

€ Customers’ needs are changing with evolution in LSI development

J/ — \\
{ Strong Appeal as New IDM Vendor %
\\ ——— — /

System Design System Design-"]':' .Ii .... .,
Logic Design I '
| I

, Phweioalbesign N

R '1‘. | .
3 IETEETET
‘. Technology
'77--:_"_ ’~_________T'—____
New business opportunlty Fujitsu’s Conventlonal LSI business

(Technology & Engineering Service)

17 All Rights Reserved, Copyright FUJITSU LIMITED 2005



Full Turnkey Foundry Service option FUfI)TSU

Customer can select service and biz model.

Ice

Traditional Foundry Service Turnkey Foundry Service

All Rights Reserved, Copyright FUJITSU LIMITED 2005



EDG Iin Japan FUﬁTSU

FIM (Miyagi) Assembling

lwate Plant

FIM : Fujitsu
Integrated
Microtechnology

FIM (Kagoshima)
Assembling & Test Mie Plant

19 All Rights Reserved, Copyright FUJITSU LIMITED 2005



SiExpress™

le®)
FUJITSU

SiExpress™ s a pre-production
service where customers save
cost by sharing mask sets and
wafer, called multi-project-
wafer.

SiExpress™ service provides
completely consistent samples
which enable your real
product’s performance
evaluation.

Sample forms
eBare Chips
ePackage chips

20
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Fab information system

O
FUJITSU

s ~FF-eSERVE
e— 0012 s Secured accessibility
FJ-WAN ~ forworld wide customers

Wak

AKiruno %%%

FJ foundry

Customers can access FJ f@undry

iInformation through the Internet Wlth

high security

21

1‘ &
|1:' re wall

_ Internet

World wide
customers
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O
Fab information linked customer’'s PO FUJITSU

Received PO | | FF-eSERVE
\ The fab information system of your own

. o Englneerlng docs

B ° Lot history
& * Daily WIP
e Inprocess data
s - WAT data
B - SORT data
e Wafer Map
e Wafer Shipping info

- Assembly WIP Customers can get FJ foundry
e LSI Shipping info lnformatlonlmkedPO X

All Rights Reserved, Copyright FUJITSU LIMITED 2005



Why Fujitsu foundry? FUﬁTSU

+ Fujitsu launched foundry biz.

+ Provide 300mm capacity for “Foundry
Customer”

+ Customer can enjoy the Fujitsu’s high
performance and low leakage 90nm
technology.

+ Matured 90nm device production
From high end to low power devices
Higher yield than other fab.

+ Extensive IP line up

All Rights Reserved, Copyright FUJITSU LIMITED 2005
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S8 EDA tool vendor's support FUﬁTSU

lcadence

Cadence Foundry Program

http://www.cadence.com/partner
_program/index.aspx?lid=fq

SYNOPSYS' Isynopsys ;

http://www.synopsys.com/cgd |

All Rights Reserved, Copyright FUJITSU LIMITED 2005



1. Standard cell
1-1. CS100A LL

Standard Cell

Tr.
. r LL STD HS
Cell Height
9grid Now Now Now
12grid Now Now Now
1-2. CS100HP
Tr. :
) HIVT STD HS
Cell Height
9grid 3Q /2005 3Q /2005 NA

Fujitsu Proprietary and Confidential

LL : Low-Leak Tr. , STD: Standard Tr. |,

HS : High-Speed Tr.

©
THE POSSIBILITIES ARE INFINITE FU]]TSU

HiVT : High-Vth Tr.




2. 1/0O cell
2-1. CS100A_LL
Interface Status Note
3.3V LVCMOS Now (63cells) for 3.3V Process
3.3V PCI Now ( 5cells , 66/33MHz) | for 3.3V Process
SSTL-2 Now ( 5cells , 400Mbps) | for 3.3V Process
LVDS 4Q /2005 ( 5cells , 333MHZz) for 3.3V Process
2-2. CS100HP
Interface Status Note
2.5V LVCMOS | 3Q/2005 (TBD) for 2.5V Process
THE POSSIBILITIES ARE INFINITE FU(fl)TSU
Fujitsu Proprietary and Confidential 3




CS100A_LL CS100HP
Type Tr. Type Tr. Type

( Cell / Peripheral ) SR ( Cell / Peripheral ) Status
B LL/LL Now HiVT /[ HIiVT On demand
SRAM LL/STD Now HiVT / STD On demand
LL /HS Now HiVT /[ HS On demand
ORW LL/LL Now HiVT /[ HIiVT On demand

SRAM LL/STD Now H?VT [ STD Now *1
LL /HS Now HiVT [/ HS On demand
ROM LL/LL Now HiVT [/ HIiVT On demand
LL /HS Now HiVT / STD On demand
S LL/LL Now HiVvT / HiVT On demand
Reg. File LL/STD Now HiVT / STD On demand
' LL /HS Now HiVT / HS On demand
. LL/LL Now HiVvT / HiVT On demand
Reg. File LL/STD Now HiVT / STD On demand
' LL /HS Now HiVT / HS On demand
*1 . Virage's IP

LL : Low-Leak Tr. , STD: Standard Tr. , HS: High-Speed Tr. , HiVT : High-Vth Tr.
THE POSSIBILITIES ARE INFINITE FU(fl)TSU
Fujitsu Proprietary and Confidential 4




|/F Macro, ARM

1I/F Macro
Macro Functions Specifications | Design completion Evalu?‘lcion el N
( SiliconProven ) (Procurement or Development)
1 | USB2.0 Device USB2.0(HS) Device PHY Now 2005/5/E 2005/8/E Development
2 USB2.0 Host USB2.0(HS) Host PHY TBD TBD TBD Development
3 | USB20OTG USB2.0(HS) OTG PHY Now 2005/7/E 2005/8/E Procurement
4 IEEE1394.a | IEEE1394.a AV—protocol only (LINK + PHY) Now 2005/6/E 2005/11/E Development
5 S-ATA 1.5G Host PHY 2005.6.30(PHY) | 2005.10.31(PHY) 2006.3.31(PHY) Procurement
6 STATA S—-ATA 3.0G Host PHY TBD TBD TBD TBD
7 | PCI-Express PCI-Express 2.5G Endpoint PHY 2005.5.31(PHY) | 2005.10.31(PHY) 2006.3.31(PHY) Development
8 DDR2 400~ 533Mbps x 32 2005/5/E 2005/6/B 2005/9/E Development
9 CoDnF‘{cﬁ)'\I/IIer DDR2 400~533Mbps x 16 2005/5/E 2005/8/B 2005/11/E Development
10 DDR2 ~800Mbps x 16 2005/9/B 2006/4/B 2006/8/E Development
11 uwB uwB TBD TBD TBD Joint Development
ARM
Macro Functions Specifications | Design completion Evalu?ﬂl:ion Sl b
( SiliconProven ) (Procurement or Development)
1 ARM7TDMI-S Now
2 ARM926EJ-S Now
ARM We will deliver the library two months after the business fixation.
3 ARM946E-S Now
4 ARM1176JZF-S Now

Fujitsu Proprietary and Confidential
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PLL, DLL

Macro Functions Specifications | Design completion EV?';?T;Z?]PC'?:/ZI:?on (Procuremen:lc?:eDevelopment)

1 Fout:100-150MHz, Fin:12.5-150MHz, N=1-8, Power:1mW NOW NOW NOW Development
_2 Fout:150-200MHz, Fin:10-200MHz, N=1-15, Power:1mW NOW NOW NOW Development
_3 Fout:200-230MHz, Fin:10-200MHz, N=1-16, Power:1mW NOW NOW NOW Development
_4 Fout:100-300MHz, Fin:8—-150MHz, N=2-38, Power:3mW NOW NOW NOW Development
_5 Fout:250-600MHz, Fin:8—200MHz, N=2-66, Power:4mW NOW NOW NOW Development
_6 Fout:400-800MHz, Fin:10-50MHz, N=12-40, Power:6mW NOW NOW NOW Development
_7 Fout:500-900MHz, Fin:6.25-150MHz, N=6-96, Power:6mW NOW NOW NOW Development
_8 Fout:600-1200MHz, Fin:6—80MHz, N=6-80, Power:7TmW NOW NOW NOW Development
_9 PLL Fout:20-32MHz, Fin:0.3—-50MHz, N=30-66, Power:4mW 2005/6/E 2005/6/E 2005/11/E Development
W Fout:50-62MHz, Fin:0.3-50MHz, N=12-66, Power:4mW 2005/6/E 2005/6/E 2005/11/E Development
? Fout:90-150MHz, Fin:1.5-50MHz, N=32-66, Power:4mW 2005/6/E 2005/6/E 2005/11/E Development
? Fout:1200-1500MHz, Fin:24-100MHz, Power:10mW 2005/12/E 2005/12/E 2006/3/E Development
? Fout:1500-1800MHz, Fin:24-200MHz, Power:12mW 2005/12/E 2005/12/E 2006/3/E Development
14 f:;ﬁjj;i’l\g'z Fin:24KHz, N=1024, Power:10mW 2005/6/E 2005/7/E 2005/12/E Development

[ Fout:150—-300MHz, Fin:18.75-37.5MHz, N=8, Power:15mW
15 (SSCG) (The available Fout[MHz]/Fin[MHz] pair is only five 2005/8/E 2005/8/E 2005/9/E Development

cases or 150/18.75,192/24,200/25,266,/33.25,300/37.5)
*Analog Capacitor is 3.3V Poly—Diffusion capacitor.
Macro Functions Specifications | Design completion EV?';;TLZ?;:::,Z:&?W (Procurement'\l:::eDevelopment)

1| DLL(Analog) | Number of TAP:16, DQS=133MHz, Power:10mW NOW Now Now Development

*Analog Capacitor is 3.3V Poly-Diffusion capacitor.

©
THE POSSIBILITIES ARE INFINITE FU]]TSU

Fujitsu Proprietary and Confidential 6




ADC, DAC

Macro Functions Specifications | Design completion Evalu?Fion completion Note Note
( SiliconProven ) |(Procurement or Development) VDD=3.3V(typ)
1 10bit 1MS/s now now now Development Planning .Of .ImprO\I/ement
Now Designing (with Input sw)
2 10bit 1MS/s now now 2005.9.E Development With 17ch Input Switch
3 12bit 1MS/s 2005.7.E 2005.8.E 2005.12.E Development Single Input
4 [ ADC |6bit 108MS/s now now 2005.7.E Development Single Input
5 8bit 54MS/s now now 2005.7.E Development Single Input
6 10bit 30MS/s now now 2005.11.E Development Single Input
7 10bit 80OMS/s now now 2005.10.E Development FMSL Differential Input
8 10bit 150MS/s 2005.7.E 2005.9.E 2006.1.E Development FMSL Differential Input
9 8bit 300kHz now now now Development Voltage Output Low Power
10 8bit 1MHz now now 2005.7.E Development Voltage Output
11 10bit 300kHz now now 2005.7.E Development Voltage Output Low Power
12 10bit TMHz now now 2005.7.E Development Voltage Output
13 [ DAC | 10bit 30MHz now now now Development Current Output VDD=2.5V
14 10bit 30MHz now now 2005.7.E Development \CI;VLthI:ebnutil’?—l::pruetsistance
15 10bit 54MHz now now 2005.11.E Development Current Output
16 10bit 110MHz 2005.10.E 2005.10.E 2006.1.E Development Current Output

Fujitsu Proprietary and Confidential
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THE POSSIBILITIES ARE INFINITE






