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Challenges of
Space Saving

for

Harsh Environments

Oper—a t,ng I’ellab/y Iﬂ extreme OMPACT DC-DC CONVERTERS HAVE MADE THEIR WAY INTO
millions of electronic products and systems. The vast major-

ambient te mperatures ISNo ity of these depend upon an ac front-end-box to convert the
Il k f d ac power source into a dc voltage from which the converters operate.
smalltasktoracto dc power In addition, regulations have mandated these front-end-boxes include

suU lies with PFC that are Power Factor & Harmonic Correction (PFHC) to maximize the avail-
PP o able power from the power grid. Add to this the need to be as small as
emp / oyed in indoor and possible and to operate with harsh ambient temperatures and the de-

outdoor-mounted electronic signer is faced with a problem that is not easily solved.

equ ,pm entwhere co mpa ct Traditional Distributed Power Solutions
o Traditional designs that employ distributed power architecture
size is mandatory

place de-dc converters on PC boards very close to the point-
of-load to maximize system speeds and efficiencies. To power
the de-dc converters, the required ac-dc power supply with
PFHC s typically mounted somewhere in the system’s
enclosure, external to the main pc-board (Figure 1, be-
low). This technique is quite reasonable for most ap-
plications. However, when it comes to equipment that
must be mounted outdoors and occupy the smallest
possible volume, there are now improved power
products available.

Improved Power Distribution Methods

Typical medium power (400-700W) PCB-
mounted de-dc converters are packaged in “full
brick” sizes (e.g., 2.4 inch Wx 4.6 inch L x 0.5 inch
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POWER SOLUTIONS

RECENT ADVANCES IN COMPONENTS AND POWER DESIGN TECHNOLOGIES HAVE MADE
THESE NEW 2-IN-1 PCB-MOUNT POWER BRICKS POSSIBLE.

H). A number of major manufacturers of de-dc converters have
seen the need for and are now providing ac input PFHC front
ends in brick-formats thatare PCB mountable near the de-dc
converter(s). This has the advantage of placing all the power com-
ponents on the same pc-board thus reducing the end products size
and eliminating the power interconnect wires (Figure 2, below).
These ac-dc w/PFHC front-end bricks require some external
components (capacitors, resistors, etc.), but the space required for
these items is small in comparison to the elimination of the exter-
nal “metal boxed ac frontend.” And, these external components
can be robotically inserted during the production of the pc-board.
An added benefit of utilizing these brick packages is they can be
cooled without fans, by means of heat sinks or cold plates (e.g.,
mounting the brick bases against the system’s metal enclosure).
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The Latest ac-dc Power “Brick” Solutions

Power supply manufacturers have not stopped developing smaller
and better power solutions. In fact, in recent times the ac/PFHC
brick mentioned above has been merged with a dc-dc converter
to form the ultimate power solution; an ac/PFHC/dc integrated
brick. These 2-in-1 devices accept wide range 85 to 265V acin-
puts, correct the power factor and provide the dc output(s) to the
system. All this is accomplished within the same size constraints of
asingle “full brick” package measuring only 2.4 inch W x 4.6 inch
Lx 0.5 inch H, thus providing a 50 percent board space savings
(Figure 3, below).

These integrated 2-in-1 PCB-mounted Power Bricks are ideal
for Distributed Power Architectures where POL (Point of Load)
converters are needed. Since the 2-in-1 Power Bricks provide the
conversion from ac to dc (with PFHC) along with the needed
isolation and the Intermediate Bus Voltage, the use of multiple
low-cost, non-isolated POL converters becomes quite practical
(Figure 4, top right).
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Recentadvances in components and power design technologies
have made these new 2-in-1 PCB-mount power bricks possible.
In order to increase power densities, special Permalloy cores have
been developed and employed in the inductors. New substrates
and innovative transformer winding techniques have facilitated
component height compressions and improved thermal manage-
ment. And, of course, advances in integrated and hybrid circuits
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have contributed greatly to this next generation of power products.

Applications of 2-in-1 ac-dc Power Bricks
These new “2-in-1” ac-dc power bricks are ideal for many
outdoor and indoor applications including:
* Custom power supplies easily adapt to available space
* PCB-mounted bulk power for multiple de-dc or
POL Converters
¢ Large LED & Liquid Crystal Displays
* Traffic Information, Control & Signaling Equipment
* Toll Devices
* Pico & Cell Phone Repeaters
* Wi-Fi, Telecom Sub-Stations
* Underwater Surveying Devices
* Automatic Pass-Reading-Devices for FastTrac Car Lanes
* Oil Pumping & Pipeline Monitoring Devices
* Security Systems

Single Brick ac-dc Power Supplies
A number of manufacturers have developed, or are in the process
of developing, a new range of integrated “single-brick” ac-dc pow-
er supplies. Some of the advantages of these devices include:

* Total output power ranges from 300 to 700W

* Operation from universal 85 to 265V ac, 47-63 Hz input

* Integral PFC per EN61000-3-2

* Low profile, single-brick footprint

* High power densities and efficiencies (up to 90 percent)

* Regulated and isolated 12, 24V or 48V dc outputs with wide

adjustment ranges

* Negates the need for intermediate dc-dc bus converters

* Wide operating temperatures ranges at the baseplate, typically

-40to 100C

* Overvoltage, overcurrent and overtemperature protection

* Global safety approvals per UL/CSA/EN60950-1

Mel Berman, product marketing manager for Lambda Americas
Inc., has been involved in the power supply industry for more than
12 years, working on a wide range of ac-dc and dc-de new product
development and introductions. His power-related experience in-
cludes program management, product marketing, technical writing
and market research.



