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Modular Power Supplies
Standard Converter modules offer
tremendous benefits for distributed
or centralized power architectures.
BY DR. ROBERT OKADA

Distributed  vs. centralized
modular power architecture
Distributed Power Architecture (DPA) has been widely
heralded as providing significant system benefits through
the effective use of power
modules.  The modules
are distributed throughout
the electronic system and
located near the actual
load, usually on logic or
control printed circuit
boards.  This approach
provides the advantage of
tighter voltage regulation
right at the electrical
loads themselves.  Input
power for the modules is
usually provided by a 24V
or 48VDC intermediate
distribution bus.  Systems
often require that an AC
power source be converted
to this intermediate DC
bus voltage in an AC-DC
"front end."

Systems which don't
require distributed power
can profit immensely by
using a Centralized
Modular Power Archi-

tecture (CMPA).  Figure
1 illustrates such a system
incorporating an intermediate voltage bus.  Note that the
DC-DC converter modules from the intermediate bus
don't have to be centrally located, but can indeed be
physically distributed to gain the advantages of (DPA).
Figure 2 is a photo of an actual 8 kW system using mod-
ules in a redundant, hot swap, battery back up configura-
tion.

Cost of Down Time Forces
Redundancy in Power Architectures
As the cost of down time for today's electronic systems
continues to climb, power supply specifiers are more and

more turning to power
architectures that pro-vide
redundancy and uninter-
ruptible power solutions.
In addition, architectures
that allow failed portions
of the system.  to be iso-
lated and replaced with-
out interrupting or dis-
turbing the electronic
system's performance are
becoming an absolute
necessity often called

"Hot Swap").

Standard Con-
verter Modules
Offer Redun-
dancy and More
at Lowest Cost

AC-DC and DC-DC con-
verter modules have been
designed as standard, cir-

cuit board mountable
building blocks to meet

the need for uninterruptible power at the lowest system
cost.  Previous system designs required replicating the
entire power supply to meet power availability require-
ments.  Today's modules, however, provide for architec-
tures that give higher assurance that the power will al-
ways be there through redundancy at the module level
instead of at the power supply level - a much lower cost
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FIGURE 1: CENTRALIZED MODULAR POWER ARCHITECTURE

FIGURE 2: 8kW SYSTEM USING MODULES IN A REDUNDANT,

HOT SWAP, BATTERY BACK UP CONFIGURATION.
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solution.  In addition, modules offer standard features
that provide many more advantages over older power
system architectures.

Advantages of a CMPA
System are Tremendous
There are many system benefits of a Centralized Modular
Power Architecture approach.  They include:

1. Any Voltage or Voltages
2. Any Power Level
3. Short Time-to-Market
4. Negligible NRE
5. Redundancy At Any Level n+1...n+m
6. Low Cost UPS
7. Current Sharing Paralleling
8. Hot Swap Capability
9. Expandability
10. Flexibility
11. Scalability
12. Any Form Factor
13. High Reliability
14. Low Cost

Description of Benefits
1. & 2.  Any Voltage, Any Power: There are no limita-
tions.  Standard Modules offer a wide range of voltage
and power levels making CMPA universal in this regard.
3. & 4.  short Time to Market & Negligible Non- re-
curring Engineering:  Today's markets demand fast
product introduction cycles to compete.  Proven, standard
modules enable the shortest design to production cycle of
any approach.  Since the modules are already agency
approved, system agency approvals are much easier and
faster too.  Since modules are available with all the fea-
tures needed, engineering is reduced to interconnecting
building blocks.  This can be very simple and routine
especially once an initial layout is completed.
5. Redundancy at Any Level (n+1...n+m):  Redundancy
is provided at the module level (not at the power supply
level) which significantly reduces the cost for this fea-
ture.  The level of module redundancy is dependent on
the sys tem requirements and applications.
6. Low Cost UPS: Fail safe systems must include a UPS
feature to guard against utility power failure.  DC to AC
bulk UPS systems are expensive and large.  By floating a
battery on the intermediate voltage, an extremely low
cost UPS system is achieved in a CMPA approach.
7. Current Sharing Paralleling: Advanced modules avail-
able today have an active paralleling feature to share cur-
rent.  While some rather good arguments can be made for
redundancy without current sharing, most designers pre-
fer current sharing as a means to increase reliability.
8. Hot Swap Capability: Hot swap, (replacement of a

module while the system is energized) requires that the
electrical load's performance is unaffected during the
exchange.  This feature is readily available with modules.
9, Expandability: It is obvious that to expand a system is
easily accomplished by adding modules.  This is a feature
not usually available on a non-module approach.
10. Flexibility: Modules have a tremendous advantage in
making it easy to change voltage levels or add new volt-
ages to the system without a redesign.  Again this is dif-
ficult to achieve with a non-module approach.
11. scalability: Scalability is easy with modules.  Many
systems are designed to allow the user a wide range of
power level availability.  Modules enable this feature,
which is difficult and expensive for a non-module ap-
proach .
12. Any Form Factor: Modules have a high power den-
sity and are therefore very small due to their efficient and
compact design.  They can easily be physically arranged
for almost any form factor.
13. High Reliability: A system using modules would have
a very high reliability - the huge volume of module units
built and in use provides proven, demonstrated reliabil-
ity.  Failure mechanisms have already been found and
corrected.  This is a marked contrast to a new custom
design where weaknesses usually appear in early field
units.
14. Low Cost: Opponents to the module approach claim
that it is less expensive to design a special custom power
supply for a given application.  For simple, low reliabil-
ity, low feature requirements, that may be true.  But, if
there is a need for UPS, redundancy and some of the
other advantages listed above, it is definitely not true.
Additionally, if NRE cost and time-to-market are consid-
ered, modules may be far and away the most economical
approach.  The costs of modules themselves is rapidly
declining and is, of
course, very volume sen-
sitive.  Automated manu-
facturing and testing are
reducing costs to the point
where costs are ap-
proaching the bill of ma-
terials.  Superior module
designs using the fewest
parts will be the -winners
in the module marketplace
because of price and reli-
ability.

As today's electronic
systems rely more and
more on power reliability
and short time to market,
modular approaches will
soon dominate the market.
Why reinvent the wheel?
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