
C ombining circuit refinements with process advances,
Linear Technology has doubled its synchronous cur-
rent-mode step-down regulator’s output-current capa-

bility. Consequently, the LTC3406 offers a 600-mA continu-
ous current output with a 3-V
supply. A submicron CMOS
process lets this buck regulator fit
in a miniature, five-lead ThinSOT
package with just a 1-mm profile.

Its operational quiescent cur-
rent is as low as 20 µA, dropping
below 1 µA in shutdown mode. A
major contributor to this low fig-
ure is the chip’s patented burst-mode operation, in which
internal power MOSFETs operate intermittently based on
load demand. Burst-mode operation also increases efficien-
cy at light loads. The regulator’s efficiency varies with load
and VIN/VOUT ratios. Both main p-channel and synchronous
n-channel MOSFET switches are implemented on-chip. 

Designed for applications using one lithium-ion battery,
the regulator offers a 2.5- to 5.5-V input voltage range. Its

duty cycle is 100%, so its voltage dropout is low. Other fea-
tures include ±2% output voltage accuracy over the tempera-

ture range, as well as low output ripple. Using a
10-µF ceramic capacitor at the out-
put, with an ESR of 6 to 8 mΩ at 1.5
MHz, the output ripple is rated at 5 to
10 mV peak-to-peak. 

The device’s fixed switching fre-
quency is internally set to 1.5 MHz,

allowing the use of miniature sur-
face-mount inductors and capacitors.

Only three external components are
required for a complete solution. The

LTC3406-1.5 and -1.8 offer fixed output
voltages of 1.5 V and 1.8 V. The LTC3406’s output voltage is
adjustable. Since the on-chip reference voltage is 0.6 V, the
LTC3406 can go down to a 0.6-V output. 

The LTC3406ES5 costs $1.95 in lots of 1000. The -1.8/-
1.5 V options cost the same. 

CIRCLE 461 Linear Technology, www.linear.com; (408)
432-1900; fax (408) 434-6441. Ashok Bindra
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Synchronous Buck Regulator Doubles Output Current In ThinSOT

A fter proving their capabilities in
automotive rear signal and brake
lamps, LEDs have demonstrated

their potential as vehicle headlamps. At
the recent Geneva Motor Show in
Switzerland, Italian car designer Fiora-
vanti unveiled a concept vehicle named
the Yak that incorporates an integrated
headlamp, fog lamp, and front turn sig-
nal constructed entirely of high-bright-
ness Luxeon LEDs from LumiLeds
Lighting of San Jose. 

This demo marks the first use of
high-brightness LEDs in automotive
forward-lighting applications (see the
photo). The integrated lamp assembly
consists of 36 LEDs for the headlamp
and turn signal and 10 LEDs for the fog

lamp. White LEDs with an output of
over 50 lumens are used for all lamp
functions except the turn signal, which
uses amber LEDs. Within the head-
lamp, the LEDs mate to a Fraen Corp.
optical element to create a thin optical
system controlled by software to gener-
ate different beam patterns.

This LED headlamp’s power con-
sumption resembles that of a high-
intensity discharge (HID) lamp, which
is commonly used in this application.
Yet as light output increases in future
LED generations, it will be possible to
construct the headlamp using fewer
LEDs. Future LED-style headlamps
should then be more power-efficient
than HID sources. 

Headlamp cost will
depend on several fac-
tors, including the light
sources, drive electron-
ics, optical elements,
and thermal-manage-
ment components.
Commercialization of
this technology could
begin as early as next
year. 

For further informa-
tion about LumiLeds’
LED headlamps, call the
company at (877) 298-
9455 or visit www.
lumileds.com.

David G. Morrison

LED Headlamp Illuminates New Automotive Uses

Car-designer Fioravanti’s Yak concept vehicle demonstrates the
potential of LED-style headlamps.

D eveloping high-availability and
carrier applications for commer-
cial-off-the-shelf (COTS) hard-

ware gets easier with MontaVista Linux
Carrier Grade Edition (CGE) 2.1. Based
on MontaVista’s Linux Professional Edi-
tion and High Availability Framework
3.0 middleware, it supports PICMG
2.16-compliant CompactPCI platforms
and standard rack-mount systems.

Features include driver and kernel
hardening. Panic removal of processes,
fault injection testing, and high-resolu-
tion timers enhance the kernel. Hard-
ened device drivers handle panic
removal and support error logging. 

CGE 2.1 also supports the Intelligent
Platform Management Interface
(IPMI). It’s the result of work done by
the Open Source Development Lab
(www.osdl.org) Carrier-Grade Linux
Working Group, of which MontaVista
is a member. CGE and the OSDL stan-
dard should converge with CGE 3.0. 

CGE 2.1 is available via subscription
for about $40,000 for up to three devel-
opers. This includes the software, all
updates for one year, technical support,
and access to the MontaVista Zone and
hands-on training classes. 

CIRCLE 462 MontaVista Software,
www.mvista.com; (408) 328-9200.

William Wong

Carrier-Grade Linux 
Drives COTS




