
contains analog functions, including mul-
tiplexers, op amps, and analog I/Os.

WHAT’S NEXT? • So now that you have an
understanding of what’s available in the
ASIC market, how do you decide which
solution is best for you? You should be
able to narrow down your choices using
the information in Table 1 and the flow
comparison (Fig. 2).

One of the most powerful arguments
for using an FPGA involves in-system
programmability and reconfigurability,
which has some ASIC vendors pondering
whether to provide some form of repro-
grammability. However, adding reconfig-
urability to an ASIC takes away some of
its size, performance, and power benefits
due to the overhead required for the
reconfigurable fabric. 

For instance, FPGAs like Xilinx’s Vir-
tex-5 utilize 65-nm process technology.
This gives 90-nm-plus structured and
platform ASICs less of a speed and pow-

er advantage over such FPGAs. 
By comparing design flows for

FPGAs and ASICs, we can better under-
stand the advantages and disadvantages
to each type of approach (Fig. 2, again).
The basic flows for each design imple-
mentation are quite similar, with some
exceptions:
• The I/O design portion is greatly sim-

plified for most ASIC implementations,
since there’s usually no need to design
for I/O signal compatibility at the
bank/region level. Designs that require
several I/O standards must be compati-
ble within a bank/region with respect
to voltage, direction, and termination
type. The requirement to have compati-
ble I/O standards within a bank makes
it more difficult to spread high-speed
signals across banks to avoid issues
with simultaneously switching output
noise (SSO or SSN).

• Most FPGAs and some structured and
platform ASICs don’t require design-

for-test (DFT) implementations, such as
scan path, built-in self test (BIST), and
boundary-scan via JTAG. These DFT
structures are usually built in.

• FPGAs and some structured/platform
ASICs don’t require design of the glob-
al and local clocking fabric. This pro-
vides a major time savings advantage in
design, testing, and verification of the
clock and logic fabric. The main disad-
vantage to a pre-defined clocking struc-
ture is the inherent inflexibility.
Local/regional clocks only work with
specific logic structures and their asso-
ciated I/O pins. Figuring out which
local/regional clocks work with which
logic structures and I/O pins can be
challenging and time consuming.

• FPGA design rule checks (DRCs):
FPGAs don’t need a physical DRC
since all of the structures are pre-
defined and pre-verified. 

• Before any type of ASIC can be used, it
must be sent to a fab. Typically, this

TABLE 2: PLATFORM AND STRUCTURED ASICs
Altera

HardCopy II;  
structured with 2
custom layers 

90 nm

350 MHz/2.2M/
951

8.8 Mbits

12 PLLs to 1 GHz

16 global and 24
local

SPI, SFI, XSBI,
RapidIO,
HyperTransport,
NPSI, UTOPIA, PCI

LVTTL, LVCMOS,
SSTL, HSTL, LVDS,
LVPECL, PCI, PCI-X

DDR1/DDR2, QDR2,
RLDRAM2, SDR

Embedded scan test,
memory BIST, and
Nios II Processor

Yes

Only company to
offer both FPGAs and
structured ASICs,
providing a simple
migration path

Vendor

Family/type 
of ASIC

Process technology

Maximum logic
speed/maximum
usable gates/maxi-
mum programmable
I/Os

Maximum embedded
SRAM

Maximum embedded
PLLs/DLLs

Embedded
global/local clocks

Protocols supported 
in family*

Programmable I/O
standards 
supported*

External memory 
support

Other features

“Drop-in IP” available

Niche or unique
feature

AMI 
Semiconductor

XPressArray-II; 
structured with 
5 custom layers

150/250 nm (hybrid)

210 MHz/4.8M/
1360

4.8 Mbits

8 PLLs to 800 MHz, 
8 DLLs

N/A

PCI

LVTTL, LVCMOS, GTL,
HSTL, SSTL, LVPECL,
LVDS, PCI, PCI-X

DDR1, QDR,
RLDRAM, ZBT

Embedded scan test,
memory BIST, and
JTAG

Yes

Supports drop-in
replacement IP for
Xilinx Virtex-II/II Pro
and Altera APEX-
II/Stratix FPGAs

ChipX

CX6000; structured with
up to 4 custom layers

130 nm

250 MHz/1.82/350

1.75 Mbits

7 PLLs to 1 GHz, 
multiple DLLs

N/A

USB, PCI

LVTTL, LVCMOS, HSTL,
SSTL, LVDS, RSDS,
XOSC, PCI, PCI-X 

DDR1/DDR2

Embedded scan test,
memory BIST, JTAG, and
PLL test bus

Yes

Full same-PHY 
migration support from 
development to 
structured to 
standard-cell ASICs

eASIC Corp.

90-nm family; 
structured ASIC with 
1 custom via layer

90 nm 

350 MHz/5.2M/852

5.6 Mbits

10 PLLs to 1 GHz, 
20 DLLs

32 global

SPI, PCI

LVTTL, LVCMOS, PCI,
PCI-X, HSTL, SSTL, CTT,
GTL, LVDS

DDR1/DDR2

Embedded scan test,
memory BIST, and JTAG

Yes

Customized with only a
single via layer using
ebeam technology that
provides a zero-NRE
solution

Faraday
Technologies

NetComposer; 
structured with 
4 custom layers

130 nm

300 MHz/1.15M/68

1.0 Mbit

5 PLLs to 1 GHz, 
1 DLL

1 global and 10 local

DMA, AMBA-AHB,
I2C, USB PHY, SMC,
INTC, GPIO, Ethernet,
PCI

PCI, PCI-X, LVTTL, 
LVCMOS 

DDR1

450-MHz, 32-bit
ARMv4-compliant
processor

Yes

Addresses in-line Gbit
Ethernet to Gbit
Ethernet/PCI-X
designs

Fujitsu

AccelArray; platform
with 4 custom layers

110 nm

333 MHz/3.84M/
1024

4.6 Mbits

8 PLLs  to 800 MHz

8 global and 24
local

RapidIO, SFI, Fibre
Channel, SAS, SATA,
SPI, HyperTransport,
XAUI, CDR, NPSI,
PCI, PCI Express

HSTL, LVCMOS,
PCML, LVDS, SSTL,
PCI, PCI-X

DDR 1/2, QDR1/2,
SDR, CAM

Embedded scan
test, memory BIST,
JTAG, and PLL test
bus

Yes

Low power
dissipation

NEC

ISSP90 (STD/HIS);
platform with 2 
custom layers

90 nm

500 MHz/6.5M/
900

5.7 Mbits

8 PLLs to 600 MHz,
42 DLLs

2 global and 128
local

SPI, Ethernet (XAUI),
POS-PHY Level 3,
UTOPIA, 10GBASE,
Fibre Channel, PCI,
PCI Express

LVTTL, LVCMOS,
LVDS, HSTL, PECL,
SSTL2, PCI

DDR1/DDR2

Embedded scan
test, memory BIST,
JTAG, and PLL test
bus

Yes

Quick time-to-market
at 90 nm

*For programmable I/O standards and protocols, the version and speed can be found on the vendor’s Web site.




