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Vin=5V Vout=08V—1.8V(3.3V) lout=5A

10mm
15W
A ANEEEHEHE HAOERE HAER /AR PIES HABERTERE
BSV-nano Vdc ~Vdc Vdc A mVpp % (typ) % (typ)
93(10=2A)
BSV-1.8S5RONA 3.0~ 5.5 0.8~1.8 5.0 10 89(lo=5A) +1

O X 10mmX10mmX3mm
ORI 1 93% (Io=2A) 89% (o=5A)
OMEBRE : 160N s
O/14X:10mVpp
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BSV-nano Series

Vin=5V Vout=0.8V~1.8V(3.3V)

lout=bA
15W

DC-DC POL Converters
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A5 ZATNFVER

POWER SUPPLIES
BSV-NANO POL CONVERTER
(BELLNIX AMERICA INC)
The uire low voltages
at high currents and have placed increas-
ingly tough requirements on power sup-
plies. POL (point-of-load) dc/dc converters
must provide ultra-high-speed load-transient
response, small form factors to allow their
placement close to FPGAs, and low volt-
ages at high currents with high conversion
efficiency. To address these needs, the BSV-
1.8S4RONA POL converter provides high-
speed response using a new control system
that differs from a traditional PWM (pulse-
width-modulation) control system, an 11x11-
mm package, and a low-power-loss switch-
ing element. Previous approaches required
large decoupling capacitors to decrease cir-
cuit impedances; the high-speed-response
performance of the BSV-1.8S4R0ONA sig-
nificantly reduces this need. The BSV-nano
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EDN’s 2010 Innovator and
Innovations of the Year

ow in its 21st year, EDN’s annual Innovation
Awards program once again did not disappoint.
Following a period of record online voting by
EDN readers in several closely matched product
and technology categories, EDN editors joined
more than 150 guests during a May 2 cocktail
reception in San Jose, CA, to toast the winners. Read more
about them here. For additional details on the winners, as well
as a list of all of the finalists, visit www.edn.com/innovation21.

ANALOG ICs

DEVELOPMENT KITS,

EM773 ENER ic

(NXP SEMICONDUCTORS)

The flash-based EM773 ARM Cortex MO
‘microcontroller has ac-power-metrology func-

E DESIGNS, AND
SINGLE-BOARD COMPUTERS
TOWER SYSTEM

(FREESCALE SEMICONDUCTOR)

tions. It can run a full proto-
col stack and do metrology measurements.
The device targets use in energy monitoring
for washing machines, server-rack manage-
ment, and “green” appliances. It does not
target use in traditional billing meters. The
EM773 performs 11 power-metrology meas-
urements, including active, reactive, and
apparent power; power factor; zero-crossing
frequency detection; and THD (total harmonic
distortion). The measurements are accessible

The Freescale Tower
hardware and software tools that let them
test-drive embedded products and proto-
type their embedded-system designs. The
‘modular design and low cost make it easy for
engineers to quickly mix and match the mod-
ules they need. Freescale offers free online
downloads of Tower mechanical specifica-
tions; pinout standards; and design-source
files, including OrCAD schematics, Allegro
layouts, and fabrication drawings, so that

larity and design of the system let engin|
benefit from rapid prototyping and reuse
hardware and software from design to ded

DIGITAL ICs

SMARTFUSION INTELLIGENT
MIXED-SIGNAL FPGAS
(MICROSEMI CORP)

SmartFusion integrates an FPGA, a hard
Cortex-M3-based microcontroler subsys
and programmable analog into a singl
Overcoming the limitations of simple m

INNOVATORS

(0]

small space.

PROCESSORS

THE YEA

POL converter can provide the optimal level
of performance for the latest FPGAs in a

CORTEX-M4 PROCESSOR (ARM)
ARM developed the Cortex-Md processor for
markets that demand control- and signal-pro-

cessing capabilities. It extends the Cortex-M
processor family by introducing DSP-specific

features. Its Harvard architecture simultane-
ously reads instruction and data from memory,
enabling it to perform many operations in par-

ROBERT DOBKIN AND TOM HACK (LINEAR TECHNOLOGY)

Accurately regulating a voltage at a load can be difficult
when there are significant voltage drops between the power
supply and the load. Even if a regulator produces a perfectly
regulated voltage at its own output, variations in load cur-
rent affect the current/resistance drop along the wiring,
resulting in significant voltage fluctuations at the load end.
Years ago, Bob Dobkin (photo, top), Linear Technology's co=
founder, vice president of engineering, and chief technol
ogy officer, came across the idea of modulating the output
power supply to interrogate the line impedance to correct
the voltage at the load. Tom Hack (photo, bottom), a senior
design engineer at the company, tried to determine the
circuitry necessary to make the idea work. He needed a
method to continuously interrogate small signals, provide
feedback to correct the line impedance, and dynamically
correct for the voltage drops. The two came up with a ne’
control method —VRS (virtual remote sense)—which car /
sense line impedance without separate sense connec’

They designed the LT4180 as a controller that supple

the controller in an IC or a modular power supply.

TOUCH-SENSING TECHNOLOGY
(MICROCHIP TECHNOLOGY INC)
Capacitive touch sensing is gaining trac-
tion as an alternative to traditional push-
button user interfaces because it enables a

controllers in y desil
SmartFusion can add hardware acceler:
to software processes or provide cus)
interface logic to other components in the|
tem. The built-in analog provides temperaf
current, or voltage monitoring and a variel
sensorinputs. FlashLock technology prov
1P (intellectual-property) security. The Lil
IDE (integrated design environment), Eclii
based SoftConsole IDE with GNU, softy

sealed, modern-looking design
at lower cost. Microchip's mTouch metal-

9
further builds on the technology's foundation
by enabling capacitive touch sensing with
metal front panels. This royalty-free technol-
ogy works through gloves; is waterproof; is
operable in environments with radiated noise,
noise, or both; and enables Braille

tools, o8-l 7

P ission Control
Protocol) stack, and Probe products from
ous partners support the SmartFusion fal

EDA TOOLS AND ASIC
TECHNOLOGIES

through an API

programming interface). An SDK (software-
development ki), available at www.nxp.com/
smartmetering, includes an open-source
example wireless M-Bus-based application.

APPLICATION-SPECIFIC
PRODUCTS

VDAP1000

(INTEGRATED DEVICE TECHNOLOGY)
The VDAP1000 is the industry’s first single-
chip power-management product for TFT
(thin-film-transistor) LCD (liquid-crystal-dis-
play) panels, such as those for netbooks, tab-
let PCs, and notebooks. The device integrates
a full-function LVDS (low-voltage-differential-
signaling) timing controller with fully integrated
power management and a four-channel LED
driver for LED backlighting, saving power and
board space. The VDAP1000 also enables
spread-spectrum technology, improving sig-
nal integrity and system performance.
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modules to the commercial Tower System
portfolio. To reduce costs, the Tower Sys-
tem uses standard 16-lane PCle (Peripheral
P

(APACHE DESIGN SOLUTIONS)
‘The PathFinder tool works with standard S|
device models to accurately simulate

i ion devi

“elevator” backplane boards along with PCle
card-edge contacts. The innovative modu-

Apache developed the eSim nonlinear
sient solver to analyze the negative resist
“snap-back” effect when ESD structures
vate, causing convergence problems fo
ditional Spice simulators. PathFinder
includes a built-in parasitic extractor for
(resistor/inductor/capacitor) elements in pd
and ground buses and the substrate-pac
interface. The PathFinder tool performs lay
based analysis of circuits with more th{
million elements for ESD events such as
(human-body model), MM (machine mol
and CM (charged-device model).

HUMAN-TO-MACHINE-
INTERFACE TECHNOLOGY
mTOUCH METAL-OVER-CAPACITIV

for visually impaired users.
The mTouch capacitive-sensing technology
features an active current of less than 5 pA.
Designers can augment their application code
with mTouch sensing algorithms on 8-, 16-, o
32-bit PIC microcontrollers.

PASSIVE COMPONENTS,
SENSORS, INDICATORS,

AND INTERCONNECTS

MT9H004 IMAGE SENSOR

WITH DR-PIX TECHNOLOGY (APTINA)
Using the company's DR-Pix (dynamic-
response-pixel) technology, Aptina’s new
high-performance APS (active-pixel )

Pix an LCG (K g

mode for large-charge-handling capacity)
bright scenes and an HCG (high-conversifin-

can it ly correct the pe pply
output voltage. The unit drives optoisolators
if necessary. It has undervoltage- and over-

gain) mode with

MT9HO004 sensor, you can achieve a
increase in SNR, approximately equiyh
to gaining two full F stops of range
camera-lens aperture, under low-light
tions. You can accomplish this task Without
sacrificing performance in high-lighf envi-
ronments, in which the device can aclieve a
47-dB maximum SNR.

POWER ICs

LT4180 VIRTUAL REMOTE SENS]
CONTROLLER (LINEAR TECHNOOGY)
The LT4180 provides tight powerfsupply

outp: itag over
Improving regulation at the load sige often
involves adding extra wires for remofp sens-

ing—a sometimes-undesirable or imgbssible
situation. Itis costly to use a remote rehulator
to maintain voltage at the load. The §T4180
supplements the controller IC or the fnodu-
lar power supply. Using VRS (virtual fgmote
sensing), it compensates for voltage jirops
at the load without using sensing wire§ The

C format, 16M-pixel MTOH004 image sensor
delivers maximum SNR (signal-to-noise ratio)
across all scene lighting and ISO (Interna-
tional Standards Organization)-speed condi-
tions. Through the addition of a pixel-level,
DCG (decaliter-conversion-gain) switch, DR-

Ic the outpuf} line
impedance by multiplexing a small ac
on the output. The capacitor at the rer
load effectively shorts this signal. The defice
can then measure the current i

gt ion, soft-start, and a
+1% internal voltage reference.

w O

POWER SUPPLIES

BSV-NANO POL CONVERTER

(BELLNIX AMERICA INC)

The latest FPGASs often require low voltages
at high currents and have placed increas-
ingly tough requirements on power sup-

allel. Data registers are 32 bits wide and can
alternatively store two 16-bit data samples or
four 8-bit samples. With SIMD (single instruc-

T

tion/multiple data), a numeric operation simul-
taneously applies to two 16-bit or four 8-bit
packed-data values. The Cortex-M4 supports
various single-cycle MAC (multiply/accumu-
late) instructions for 16- and 32-bit data; it can
even perform two 16-bit MAC instructions in
parallel in one cycle. The single-precision FPU
(floating-point unit) complies with the IEEE
754 standard. Saturating-math-operation
support ensures that, when a value overflows
it clips to the largest positive or negative value
with no additional cycle-arithmetic overhead

SOFTWARE

WEBENCH FPGA POWER ARCHITECT
(NATIONAL SEMICONDUCTOR)

The Webench FPGA Power Architect acceler-
ates the design and optimization of multiple-
load power-supply systems for advanced
FPGASs. The tool incorporates the detailed
supply requirements of more than 150 FPGA
devices from Altera, Xilinx, Actel, and Lattice.
After selecting the desired FPGAs and adding
loads, you can compare system topologies
using one or more intermediate voltage rails
and compare system options using graphs
to visualize the best approach for a user's
goals. You can also order components for
prototyping in Webench FPGA Power Archi
tect; share the system with others; or print a
project report.

TEST-AND-MEASUREMENT
SYSTEMS AND BOARDS

PXI AND AXIE TEST PORTFOLIO
(AGILENT TECHNOLOGIES)

The Agilent Technologies portfolio of 48 PXI
and AXle (Advanced Telecommunications
Computing Architecture Express Extensions
for Instrumentation and Test) modular prod
ucts is an extension of Agilent's measurement
expertise into the PXI (Peripheral Component
Interconnect Extensions for Instrumentation)
and new AXle formats. The new PXI and AXle
chassis enable data throughput of as much
as 8 Gbytes/sec by using the PCle (Peripheral

Component Interconnect Express) Generation
2 technology on the backplane. Each mod-
ule driver takes advantage of register access
and DMA (direct-memory-access) transfers,
reducing measurement latency and increas-
ing throughput. The modular platform inte-
grates Agilent’s industry-standard VSA (vec-

plies. POL (point-of-load) de/dc s

software, enabling flexible
analysis and C

must provide ultra-high-speed load-t

response, small form factors to allow their
placement close to FPGAs, and low volt-
ages at high currents with high conversion
efficiency. To address these needs, the BSV-
1.8S4RONA POL converter provides high-
speed response using a new control system
that differs from a traditional PWM (pulse-
width-modulation) control system, an 11x11-
mm package, and a low-power-loss switch-
ing element. Previous approaches required
large decoupling capacitors to decrease cir-

this small ac excitation voltage, allowing it
infer the output wiring impedance so that

cuit i the high-speed- D
performance of the BSV-1.8S4RONA sig-
nificantly reduces this need. The BSV-nano
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