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Two low power devices join the Nextreme fam-
ily by fabless semiconductor company, eASIC. 
The NX750LP and NX750 Nextreme devices are 
now available with operating voltage down to 1V 
thereby enabling designers to achieve up to 40% 
lower power consumption, claims the company. 
The devices are optimised for applications that 
require low cost and low power such as smart 
meters, portable projectors, toys, and handheld 
medical devices. The family is an alternative to 

standard cell ASIC designs, with lower develop-
ment costs and risk. They are also lower cost and 
lower in power consumption that FPGAs, says 
the company. The low core voltage devices are 
suitable for designs that require up to 55K logic 
cells (approximately 750k gates). The devices are 
part of the company’s low cost ASIC-in-a-Box 
design kits.
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Toshiba Electronics Europe’s ASIC and Foundry 
business unit has announced technologies and 
services for speeding the development and re-
ducing the cost of SoC RF ICs. The technologies 
enable ICs with higher reliabilities than traditional 
system-in-package alternatives, claims the com-
pany, while a hybrid ASIC or customer own tool-
ing flow model are claimed to significantly reduce 
development risk. The RF-CMOS technologies and 
services support the integration of RF, analogue 
and complex digital baseband and processor 
functions into a single chip. Therefore, they are 
suited to fabless chip makers looking to deliver 
advanced solutions for near field communications, 
wide area networks, digital broadcast, telemetry 
and other wireless communications applications. 
Available at the 130, 90, 65 and 40nm process 
nodes, the RF technology combines CMOS proc-
esses with an RF PDK (process design kit). The 
processes used are characterised by ratings of 90, 
140 and 180GHz respectively. The RF module ena-
bles on-chip integration of passive elements such 
as MIM capacitors; junction and MOSFET varac-
tors (deep N-well, single-end and differential); 

half-turn differential or symmetrical inductors; 
and mid-range poly resistors with zero tem-
perature coefficients. Junction capacitors and 
parasitic devices such as NPN transistors are 
also available. Customers can choose  Toshiba’s 
hybrid tooling flow model for the digital base-
band processor and the analogue and RF ele-
ments. For the latter, the customer implements 
the GDSII based on the RF-PDK. The customer 
concentrates on the physical design of the value-
added elements of the macro cell, and the com-
pany provides feedback on process-dependent 
layout considerations. For the digital portion of 
the chip, an RT-level or gate-level netlist is ac-
cepted and the GDSII for the digital portion is 
implemented by Toshiba, as in a standard ASIC 
flow. IP such as connectivity functions (HDMI, 
Generic SerDes, PCI-Express, SATA, USB) and 
A/D, D/A, PLL, SRAM, ROM, I/O, ESD and latch-
up structures are available for integration into 
the digital baseband. The analogue or RF blocks 
are integrated into the top-level layout. 
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in shorter development times and, crucially, by delivering products to the market 
ahead of the competition. It is challenging to place an absolute price on this, but selecting the correct 
FPGA tools will save weeks of labour and effort and achieve the valuable first-to-market advantage. 
Theoretically FPGA  development tools are governed by workstation performance, however careful 
algorithm design, small memory footprints and the use of multi-processor systems keep the develop-
ment tools ahead of the workstation performance curve. Programmable logic companies are investing 
in development tools. For example, Altera has finalised one particular enhancement of the Quartus II 
development flow, i.e., incremental compilation. This tool works by only compiling changes within a 
design and leaving the rest of the design intact, which can dramatically reduce compilation times. In 
the case of a large, highly populated FPGA this could allow for two or three compiles per day, saving 
significant development hours. The design flow works on partitions within a design. This means that 
it can be used for team-based designs where each team member has their own design partition to 
complete. These partitions can be easily be re-assembled with minimal compilation effort. Similarly, 
the partitions can readily be replaced if the design IP should change, saving valuable time in the  
development process.It is already clear that incremental compilation will play a significant part at 28nm 
process geometries in both reducing compile times and in supporting partial reconfiguration.Although 
partial reconfiguration was not driven by the advent of the 28nm geometry, but rather by customer 
demand, a number of applications are now emerging which make partial reconfiguration a viable  
option for FPGA designs.These are notably OTN muxponders wireline applications, where it is some-
times necessary to change the functions of a line card channel, while others must continue to run. 
Another notable application is in high performance computing applications. In these instances, data 
is passed between multiple processor functions. It is clear that here the ability to modify a process 
would dramatically improve the application’s efficiency. There are also software defined radio applica-
tions to be considered as candiates for FPGA design. In these the waveforms may need to change, 
this is dependant on the required standard that has to be met for an application. In all of these 
example cases, design engineers will find the tool flow is as important as the technology. Incremental 
compilation means an engineer is able to create a number of designs for a particular partition and 
to use the flow to compile, verify and manage the partition into the design.The continuing drive for 
processing power and data bandwidth capacity is continuing at a rapid pace. The need for greater 
performance from technology means that it is no longer possible just to follow Moore’s Law (i.e. the 
number of transistors in a design will double every 18 to 24 months to increase performance levels) 
and be successful.At 28nm, FPGA companies are moving the goal posts by delivering development 
tool support, partial reconfiguration and high-performance transceivers to create FPGAs which  
are a true technical alternative to ASIC and standard products. What is more, this true alterna-
tive can be achieved without compromising the end system’s power, cost and development time  
limits or requirements.

FPGAs move beyond the benefits of Moore’s law (from page 15)

A high dynamic range 
A/D board from Sig-
natec, the PX14400 
h igh-speed d ig i -
tiser captures signal 
frequencies up to 
200MHz. It uses the 
programmable gain 
amplifier in 1dB steps 
for maximum gain at-
tenuation flexibility. Alternatively, it can capture 
up to 400MHz, if the direct transformer coupled 
connection is employed for a clean signal path 
to the ADC. There is 1Gbyte of on-board memory 
configured as a FIFO and a PCIe x8 bus which en-
sures that it can continuously sustain long record-
ings at over 1.2Gbyte/s through the bus to PC disk 
storage without any break in the analogue record, 
says the company. Of the two embedded Virtex-5 
FPGAs, one is available for custom in-line signal 
processing. As a Xilinx Alliance Program partner, 
the company has created standardised data and 
control interfaces that are customer-accessible 
along with VHDL source code examples that 

demonstrate interface 
use to simplify real-
time processing tasks 
through opt ional 
firmware development 
kits. A frequency syn-
thesised clock allows 
the ADC sampling 
rate to be set to virtu-
ally any value from 58 

to 400MHz. Additional circuits are provided for 
sampling at even lower frequencies. The ADC may 
also be clocked from an external clock source. This 
feature can be used for under-sampling, where 
the Nyquist bands need to be tuned to optimally 
place the centre frequency of the sampled signal 
into the middle of the Nyquist zone. It can also op-
timise the total bandwidth or total data captured. 
In addition to the onboard clock capabilities, the 
ADC may also be clocked from an external clock 
source. Up to five boards may be interconnected 
in a master/slave configuration. 
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Tabula, a privately held fabless semiconductor 
company, has introduced a programmable logic 
architecture that uses time as a third dimension. 
The company says that, compared to 40nm FP-
GAs, a 40nm Spacetime device delivers 2.5 times 
the logic density, two times the memory density, 
2.9 times higher memory ports and four times 
higher SP performance. The hardware dynami-
cally reconfigures logic, memory, and intercon-
nect on the fly at multi-GHz rates, executing 
each portion of a design in an automatically de-
fined sequence of steps. This is combined with 
the Spacetime compiler that manages the ultra-
rapid reconfiguration transparently to deliver 3D 
devices that are significantly denser and shorter 
interconnects when compared to FPGAs that use 
2D architectures, according to the company. It 
claims that the traditional design methodology 
allows it to be used for programmable devices 
that combine the capability of an ASIC with the 
ease of use of an FPGA, at price points suitable 
for volume production. The architecture’s short-
ened interconnects are based on the premise 
that almost 90% of the core area of FPGAs is 

devoted to the implementation and control of 
the interconnect. Long connections drive up die 
size and cost as well as limiting performance 
and make timing closure more difficult. The 
architecture is manufactured using a standard 
CMOS process, the reconfiguration makes time 
a third dimension, resulting in a 3D device with 
multiple layers, or folds, in which computation 
and signal transmission can occur. Each fold 
performs a portion of the desired function and 
stores the result in place. When some or all of 
a fold is reconfigured, it uses the locally stored 
data to perform the next portion of the function. 
By rapidly reconfiguring to execute different por-
tions of each function, a device can implement a 
complex design using only a small fraction of the 
resources that would be required by an inher-
ently 2D FPGA. The company has over 80 pat-
ents granted around the Spacetime architecture 
with over 70 more pending. The company has 
declared that it is developing a family of general-
purpose 3D PLDs based on the architecture. 

reconfigures logic, memory and interconnect
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Xilinx has announced 28nm process FPGAs with 
a scalable architecture across product ranges and 
tools will be available at the end of the year. The 
resulting FPGAs will, says the company, deliver 
ASIC-class capabilities to meet cost and power 
budgets, while improving productivity through 
design migration and IP reuse. At the 28nm node, 
static power is a significant portion of the total 
power dissipation of a device. The choice of the 
high-k metal gate high-performance, low-power 
process at TSMC and Samsung foundries will sig-
nificantly minimise static power consumption so 
that performance and functional advantages are 
retained at the lower node. The high perform-
ance, low power process delivers 50% lower 
static power than the standard high-performance 
process which contributes to a 50% reduction 
in total power compared to previous generation 
devices. Next-generation development tools re-
duce dynamic power by up to 20% through clock 
management. A unified ASMBL architecture also 
reduces the need to modify a design to move 
between devices and for migration from the com-
pany’s Spartan-6 and Virtex-6 FPGAs. The unified 

architecture also allows designers to preserve IP 
and reduce IP development cost. Enhancements 
made to the company’s partial reconfiguration 
technology will enable designers to further 
drive down power consumption and lower sys-
tem costs by 33%, it is claimed. The company 
plans to provide high performance interfaces 
to support high bandwidth, chip to chip, board 
to board and box to box connections, to reduce 
bottlenecks causes at the interconnect level. The 
new silicon devices and development tools will 
form the Base Platform for the next generation 
of targeted design platforms from Xilinx and third 
parties. The platform will include ultra-high end 
FPGAs, claimed to only be made possible by the 
company’s process, architectural and tool inno-
vations for use in portable medical equipment, 
where price, form factor and low static power 
are required; and in computing, electronic war-
fare and radar systems in aerospace and military 
applications, where reduced thermal dissipation 
enables higher performance.

common, scalable architecture lowers cost at half power budget
28nm Technology Node FPGAs
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