The Fujitsu ASIC Platform:
Combining Engineering Expertise with Best-in-Class Tools and
Process Technology to Deliver Cost-Efficient Custom Silicon

T E C H N O L O G Y
B A C K G R O U N D E R

The Fujitsu ASIC Platform
Introduction
Advanced ASIC (Application Specific Integrated Circuit)
development today requires complex and expensive
design tools, leading-edge process technologies, and
experienced engineering teams. Some large companies
can commit the resources needed to acquire the
expertise, support a sizable design team, and invest in
the complete tool chain and development flow, all the
way from circuit design to Graphic Data Systems (GDS)
and beyond. This option, known as Customer Owned
Tooling (COT), is a good choice for companies that can
amortize costs over many products that are
manufactured in high volumes for broad markets.
However, many companies either cannot afford, or do
not want to make those investments. These companies
need to focus on what they know best: the product
design itself. For these organizations, Fujitsu provides a
full turnkey, cost-efficient path to leading-edge, custom
silicon through its ASIC platform. This platform, one of
the components of the Fujitsu Integrated Device
Manufacturing (IDM) model, provides all the resources
required to achieve custom silicon for customers that
need backend tool suites and design teams for physical
design, package design, test program development, and
logistics support. Drawing on more than 30 years of
experience in developing high-performance products,
the Fujitsu ASIC design flow uses best-in-class tools in
combination with advanced design techniques to
achieve short turnaround times for first-pass silicon
success.

Figure 1 – Fujitsu has a Long History of Providing LeadingEdge ASIC Solutions

Full Turnkey ASIC Engagement Model
Under the ASIC engagement model, Fujitsu provides a
cost effective, one-stop service to convert a netlist or
register transfer level (RTL) design into full custom,
completely tested and packaged devices.
By leveraging its vast resources, including investments
in manufacturing facilities, design techniques and bestin-class CAD tools, Fujitsu is a trusted partner for one of
the most critical parts of the semiconductor supply
chain. Partnering with Fujitsu frees customers to focus
on their core competence of designing innovative
products.

Table 1 – Examples of IP Supported for ASIC
Standard
Cell

Standard I/O
Cell

• High Density

• 2.5V LVCMOS

• High Performance • 3.3V LVCMOS
• 3.3V PCI

Interface
Macro

Special I/O
Cell

Memory
Compilers

High Speed
IO

ARM

• USB 2.0

• PLL

• SSTL2

• 1RW SRAM

• ADC IF

• ARM7TDMI

• SATA/SAS

• ADC
(6-, 8-, 10-bit)

• SSTL18

• 2RW SRAM

• FPD link Tx

• ARM946/926EJ

• PIC

• ROM

• FPD link Rx

• ARM1176JZF

• I 2C

• Register Files

• 2.5-10Gbps CDR • ARM Cortex M3

• PCI-E Gen1
• PCI-E Gen2
• DDR2
• DDR3
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Analog

• DAC
(8-, 10-bit)

• USB 1.1

• HDMI
• LVDS
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The Fujitsu ASIC Platform
Intellectual Property Portfolio

Migrating to Nanometer Technologies

Intellectual property (IP) is a key component in the
ASIC program, providing fast access to standardsbased and mixed signal solutions. Customers designing
ASIC devices can access complex IP cores quickly and
easily without having to design the required modules
from scratch. Drawing on the expertise within the
company’s worldwide design teams and their
relationships with third-party IP providers, Fujitsu
provides ASIC customers with a wide portfolio of
silicon-proven IP in both hard and soft varieties. Fujitsu
offers a complete IP solution without the need for
customers to arrange their own IP licenses, although
this can be supported if customers already own the
required licenses.

Fujitsu’s ASIC development experience dates back to
the first days of ASIC technology, with a portfolio that
includes 90nm and 65nm process nodes.

Fujitsu has worldwide agreements with many of the
core providers of de facto industry-standard embedded
processors. These agreements provide ASIC
customers with attractive leading-edge solutions.
For high-performance systems requiring highbandwidth memory interfaces, Fujitsu provides Double
Data Rate (DDR) physical layer IP and I/O buffers to
deliver a flexible solution in terms of both data rates and
bus widths. High-speed serializer-deserializer (SerDes)
cores also play an important role in the Fujitsu IP
portfolio, building on the company’s years of experience
in High-Speed Input Output (HSIO) technology. For the
90nm and 65nm families, 10 Gbps cores allow
customers looking for leading-edge I/O performance to
achieve their goals in an ASIC solution. The SerDes
family of IP also covers many other standards including
PCIe-G1/G2, XAUI and SAS/SATA for the storage
market.
In terms of mixed-signal IP, Fujitsu has a long history of
developing analog circuitries in leading-edge CMOS
technology. At the 90nm and 65nm nodes, a large
number of Analog to Digital Converters (ADCs), Digital
to Analog Converters (DACs), Phase Locked Loop
(PLL) and other analog circuit elements are available
for use within ASIC designs.
The Fujitsu IP portfolio also includes a complete set of
I/O libraries, memory compilers, and high-performance,
low-power cell libraries to provide the flexibility needed
to meet ASIC design requirements.
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The Fujitsu 90nm ASIC technology has been used
worldwide extensively since 2004. The technology
offers a power-efficient solution for devices requiring up
to tens of millions of gates and several megabits of
SRAM. Despite the platform’s low-power emphasis,
Fujitsu has many 90nm ASIC designs that contain more
than 30 million logic gates and over 10 megabits of
RAM in production. Some of these designs operate in
excess of 800MHz and are mounted in packages with
more than 1,800 pins. At the same time, customers
have used the Fujitsu 90nm CS101 process for lowpower consumer and wireless applications,
demonstrating the technology’s flexibility.
Fujitsu’s 65nm ASIC technology has been in mass
production since 2006. This technology, which supports
the low-power and high-performance mix seen in earlier
ASIC families, also provides higher packing density
than earlier generations with even higher core clock
speeds. The Fujitsu 65nm CS202 is targeted for
applications requiring leading-edge performance and
very low-power dissipation.
The Fujitsu ASIC family also takes advantage of many
other industry-leading technologies that Fujitsu had
pioneered, including process techniques such as the
use of full low-K and hybrid ultra-low-K Inter Layer
Dielectric (ILD) materials. These materials achieve low
capacitance between metal tracks, therefore improving
the performance of the final device in terms of both
speed and power. Fujitsu has been using low-K
materials for several generations of coppermetallization-based process technologies.

Advanced Process Technologies
Fujitsu’s process technologies are developed for
applications requiring excellent performance and low
power consumption. Table 2, on the following page,
compares the characteristics between the 90nm and
65nm ASIC technologies.
For a designer, integrating mixed-signal or analog
circuitry into a digital device can be daunting due to
noise issues, but that does not have to be prohibitive.
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Figure 2 – Triple Well Provides Cost-Effective Noise Reduction
Fujitsu has been developing mixed signal ASSP and
ASIC devices for many years. The technology used to
improve noise performance is an essential part of the
Fujitsu ASIC families. The triple-well isolation technique
uses a deep buried N-well to isolate noise-sensitive
analog circuitry from the substrate. This is illustrated in
Figure 2.

From the outset, the ASIC flow is results-focused.
Timing, signal and power closure are key aspects of the
Fujitsu Reference Design Flow (RDF). Only by paying
close attention to noise, static and dynamic voltage
drops, and by using the optimum libraries for each
piece of the custom circuitry, can Fujitsu achieve low
power while delivering desirable results.

Table 2 – Comparative Performance of 90nm and
65nm Processes

Working from the netlist in close cooperation with the
designers, Fujitsu completes the test insertion using
best-in-class CAD tooling. The test insertion process
includes Joint Test Action Group (JTAG)-compliant test
circuitry, Memory Built-In Self-Test (BIST), scan test
circuitry and other aspects of Design-for-Test (DFT)
surrounding the IP selected by the designers.

Technology Node

90nm (CS101)

65nm (CS202)

Gate Length

80nm

50nm

Core VDD

1.2V/1.0V

1.2V/1.0V

Metal Layers

10 Cu + 1 Al

11 Cu + 1 Al

ILD K Value

K = 2.9

K = 2.5

Power Dissipation

5.4nW/MHz/gate

3.5nW/MHz/gate

Propagation Delay*

80ps

68ps

*Note: NAND2 with FO=2 plus 0.008pF wire load.

Thanks to the effective noise isolation provided by the
triple-well technique, including ADCs, DACs, PLLs and
other mixed signal components in custom ASIC devices
is straightforward. The Fujitsu mixed signal IP portfolio
is available to ASIC customers wanting to take
advantage of this technique for their mixed signal ASIC
needs.

ASIC Flow
Customer Fujitsu

RTL Design
Logical Synthesis
DFT Insertion
Formal Verification
Floorplanning
Physical Synthesis
Clock Tree Synthesis
Routing

Results-Oriented Design Flow
Figure 3 shows a graphical representation of the ASIC
flow Fujitsu uses to provide leading-edge processes
and IP for development of highly complex ASICs.
The flexible ASIC model can support either a netlist or
RTL-based design handover, depending on the
customer’s preference.
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Timing & SI Verification
STA / ECO
Physical Verification
Test Validation

Figure 3 – Design Flow Overview for ASIC
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The Fujitsu ASIC Platform
Automatic Test Pattern Generation (ATPG) tools
support the test-insertion process to generate high-fault
coverage test vectors for use at the probing and final
test stages of development and mass production. The
resulting design database and test vectors are passed
back to the customer for formal verification against the
original design and their own simulation. Fujitsu
performs this checking in parallel so both parties are
satisfied the design integrity has been maintained.
Once verified, the design moves through the rest of the
physical design flow, which includes low-power physical
design techniques and efficient clock tree insertion. At
every stage of the process, power and signal integrity
are carefully considered and controlled to ensure that
the resulting design has the lowest power for the
required performance.

Production
Once the physical design is complete, the customer
and Fujitsu work together to validate the design before
fabrication. At this point, the customer’s involvement is
finished until the tested and packaged devices are
delivered according to the schedule. Fujitsu continues
to work to manufacture the ASIC devices.

Figure 4 shows the latest Fujitsu fabrication facility in
Mie, Japan. This site produces 90nm/65nm on 300mm
and 0.25/0.18/0.11μm on 200mm wafers.

Figure 4 – One of Fujitsu’s ASIC Production Facilities
Fujitsu’s experience as an IDM lets customers benefit
from the company’s extensive production experience.
Design For Manufacturing (DFM) elements become
more important at the deep sub-micron level, and
Fujitsu plays an active part in worldwide DFM studies
and committees. The result is that ASICs manufactured
by Fujitsu use the latest mask design techniques to
ensure the devices work as designed and will continue
to work in the final application.

Table 3 – Advanced Package Lineup Available for ASIC
Pin Counts

I/O
Frequency

Heat Resistance
θja(οC/w) (Om/s)

FC-CBGA

450~2116

~5GHz

~7

FC-PBGA

450~2116

~2.5GHz

~7

FC-PBGA

450~1156

~2.5GHz

~9

TEBGA

256~1156

~1.6GHz

~13

PBGA

256~1156

~1.6GHz

~15

Package

FBGA

WL-CSP

QFP
LQFP
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Structure

Application
Routers
Servers
Workstations
Backbone trans. devices

Routers
Personal computers
Graphics
Digital TVs
Set top boxes
Ink-jet printers

66~906

~1GHz

25~40

Personal computers
Mobile phones
Digital video and still cameras
PDAs

42~195

~2.5GHz

25~60

Mobile phones
Digital video and still cameras
PDAs

15~100

Personal computers
Digital TV
Set top boxes
Ink-jet printers

48~304

~2.5GHz
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Figure 6 – Noise Analysis Across the Die - Package - PCB

Packaging

Benefits

Fujitsu’s IDM experience also benefits ASIC customers
by giving them access to Fujitsu's advanced packaging
technology.

Fujitsu’s extensive ASIC design experience, robust
design flow, advanced process technologies and
packaging capabilities provide customers not only a
convenient full-turnkey engagement model, but also a
fast and cost-effective way to get custom integrated
circuits to market. The company's engineering
expertise and operational competence is a solid
foundation for the most critical component in the
customers’ supply chain.

Fujitsu supports a complete range of package types
ranging from Quad Flat Pack (QFP) to Flip Chip Ball
Grid Array (FCBGA) and Chip Scale Package (CSP) in
both organic and ceramic materials to support low-cost
or high-power applications. Table 3, on the previous
page shows some of the advanced packaging solution
available from Fujitsu.
In addition, Fujitsu offers cutting edge system-inpackage (SIP) and multi-chip-module solutions for the
most demanding applications. These advanced
packaging technologies allow multiple chips stacked or
mounted on the same substrate to reduce form factor
and external loading to lower overall system cost,
improve performance and reduce power dissipation.
The Fujitsu design teams work closely with customers
to select the correct package for the design's
performance, pin count and thermal requirements. After
the package type is selected, the substrate is carefully
designed to optimize the performance to meet the
demands of the design.

Figure 5 – Fujitsu Provides a Family of Packaging Solutions

For high-performance designs it is no longer possible to
focus on the silicon and the PCB noise issues
separately. The Fujitsu noise-analysis approach gives
customers an optimum solution for analysis across the
full package-board-die interface.
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Summary
Fujitsu’s proven ASIC design methodology, tightly
coupled with the company’s core capabilities, provide
customers a rapid and reliable path to highperformance CMOS ASICs. With detailed knowledge
and understanding of every aspect of silicon production
within one company, Fujitsu can offer customers worldleading ASICs with confidence.
For companies that do not want, or are unable to invest
in expensive tool costs and team creation, the Fujitsu
ASIC engagement model is an ideal solution. For a full
look at Fujitsu Foundry Services, please refer to the
following papers:
• High-Performance / Low-Power 65nm CMOS Technology CS200 / CS200A
http://www.fujitsu.com/us/services/edevices/
microelectronics/sms/whitepaper/65nm.html
• Your Best Choice for a 300mm, 90nm Foundry is
Fujitsu
http://www.fujitsu.com/us/services/edevices/
microelectronics/sms/whitepaper/90nm.html

For More Information
For more information on Fujitsu ASIC solutions, please
go to http://us.fujitsu.com/micro/asic or address e-mail
to inquiry@fma.fujitsu.com.
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