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ticular output voltage, multiple DC-DC converters will need to be paralleled, creating  DC output.

additional complexity owing to the need to connect remote sense leads from each par-

alleled converter to a single, common, point and the need for additional circuitry Reference

within each paralleled converter to force power sharing among the units. [1] Darnell.com, July 21, 2003, Lies, Statistics and I1BAs, Linnea Brush; 2 COTS
Journal, April 2003, Distributed Power Knocks at Military's Door, Jeff Child.

Intermediate Bus Architecture

The Intermediate Bus Architecture (IBA) was first to separate the DC-DC convert-
er functions of isolation, transformation and regulation and allocate them to two
devices. The IBC (Intermediate Bus Converter) provides intermediate voltage trans-
formation and isolation and the niPOL (nonisolated Point of Load) converter provides
final transformation and regulation.

IBA can be a very cost-effective solution because point-of-load converters don't
require any isolation and tend to be a lot less expensive, Non-isolated POL convert-
ers within the Intermediate Bus Architecture forego isolation and high ratio voltage
transformation to improve cost-effectiveness, but they depend upon a nearby bus
converter to supply power at a low input voltage. On the negative side, the lack of
isolation in niPOL converters make over-voltage sensitive loads vulnerable to dead-
ly faults and and the entire system to potential ground loop problems.

The intermediate bus converter introduces a
power-processing step to go from, say, the 48 to
12 volts that intrinsically reduces efficiency of
the system. Also, the bus converter really does
need to be located close to the load, because

even at 12 volts, fairly high currents need to be
moved around the board so large traces or short owe r U ° ' °

runs are needed. The 12 volt bus itself is a bit
low for efficient distribution of a lot of power.
But it's too high to step down to a very low volt-
age because of the very low duty cycle on the
switch. As a result, it is difficult to make a high-
ly IBA system.
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Factorized Power Architecture

Factorized Power Architecture (FPA) also
separates conventional converter functionality
into two power building blocks. This new archi-
tecture, in concert with 1C-style chip devices
(see Figure 1), provides power system designers
with high performance at low cost. FPA is
enabled by the power conversion chips, which
efficiently process over 200 watts of power in a
small (less than 0.25 cubic inch) and light (less
than 13 grams) power Ball Grid Array (BGA) or
J-level package, with power densities over 800
Watt/in'. These functional building blocks are
deployed as surface mount (SMD) components
to create a flexible factorized power system.

One building block, the Pre-Regulator
Module (PRM), is designed to accept a wide-
range supply voltage and convert it to a factor-
ized bus 3/4 a controlled voltage source 3/4
with 97 percent to 99 percent efficiency. :
Another building block, the voltage transforma- [§ .
tion module {\-"'IgM]. is designed to convert the § A\ \ The LeCICI n
factorized bus to the voltage levels required by
the load with efficiencies as high as 97 percent.
The VTM will also provide input to output gal-
vanic isolation.

The combination of FPA and IC chips give
the power designer the flexibility to use only
what is needed where it is needed. The minimal
complement of PRMs and VTMs depends upon
the multiplicity of outputs, power levels, indi-
vidual regulation and power system fault toler-
ance requirements. VTMs and PRMs may be
paralleled with accurate sharing for higher
power or redundancy; in fact, VTMs inherently
current share when inputs and outputs are paral-
leled. This avoids the need for a power-sharing
protocol, interface signals and a multiplicity of
remote sense connections.

By exploiting a zero-voltage switching and

zero-current switching topology, the VTMs limit v lIT z R o C E LL
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the common-mode and differential-mode noise
at the point of load. For example, the output of a y T 0. LTD.)
VTM configured to convert 48 Vo 12 V
exhibits about 12 mV p-p of high-frequency rip-
ple with just | uF of bypass capacitance. That
noise voltage amounts to only 0.1 percent of the
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