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Introduction

Modern integration technologies have brought about
improvements to the modular DC-DC voltage regulator.
Time to market, cost, size constraints, reliability, and
design capabilities are among the motivating factors in
choosing modular power versus a traditional controller
plus external components design. Each approach has its
advantages and disadvantages. And often times, it is not
possible to predict which choice will better satisfy the
list of design criteria until the design process has been
completed for each approach.

What is a Modular Voltage Regulator?

The basic building blocks of a simple, non-isolated
DC-DC switching voltage regulator can be seen in the
schematics shown in Figure 1. PWM control, current
switching, inductance, and capacitance for storing
energy are all required. The modular regulator integrates
the current switches and inductor while these are
separate entities in a discrete design. Since the values of
the energy-storing capacitors tend to be well over 1 pf,
they are integrated less often into a monolithic package.
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How to Choose between Discrete and Modular Power
Typically, the tradeoff is between cost of ownership,
design effort, and performance.

The cost of ownership is the bill of materials (BOM) cost
in addition to power designer labor fees plus test,
potential redesign labor fees, and finally manufacturing/
assembly costs. Other potential costs can include those
associated with quality issues with an improperly
designed supply.

Clearly, the design effort behind using a fully integrated
power module is less than that of a discrete supply. But
within the discrete regulator designs available, there
exists a range of integration. For example, some
regulators have built-in FET switches that remove the
task of choosing the FETs and gate drive considerations.
Controller ICs are the most flexible of choices but require a
more expert level of design capability. Should one
decide to tackle a non-modular approach, they should
further investigate how “discretely” they wish to dive
into the design. Fortunately, there are excellent tools
available such as National Semiconductor’s WEBENCH®
online design tool, that allow novice power supply
designers to easily assemble discrete supply designs.
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Figure 1. DC-DC Buck Regulator Integration Levels
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New SIMPLE SWITCHER® Power Modules

SIMPLE SWITCHER power modules deliver a highly efficient, all-in-ohe power
solution with superior EMI and thermal performance in an innovative package.
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New, Industry-Leading Excellent EMI Superior Thermal Performance
Integrated Package Ideal for noise-sensitive Thermal performance with no
The easy-to-use package applications, the LMZ series airflow required, combined with
provides a single copper of power modules provide low operating temperature and
bottom for superior thermal excellent radiated EMI low system heat generation,
performance and simplified performance and comply with make the power modules
prototyping and manufacturing. CISPR22 Class B radiated reliable and robust. Efficient
Load currents within each emissions standards. heat dissipation technology
series are pin-to-pin and eliminates the need for external
footprint-compatible for heat sinks or fans that can add
greater design ease. complexity and cost.
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Save time. Design with Ease.

New SIMPLE SWITCHER® Power Modules

SIMPLE SWITCHER power modules deliver a highly efficient, all-in-one power
solution with superior EMI and thermal performance in an innovative package.
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New, Industry-Leading
Integrated Package

The easy-to-use package
provides a single copper
bottom for superior thermal
performance and simplified

prototyping and manufacturing.

Load currents within each
series are pin-to-pin and
footprint-compatible for
greater design ease.

Excellent EMI

Ideal for noise-sensitive
applications, the LMZ series
of power modules provide
excellent radiated EMI
performance and comply with
CISPR22 Class B radiated
emissions standards.

Superior Thermal Performance

Thermal performance with no
airflow required, combined with
low operating temperature and
low system heat generation,
make the power modules
reliable and robust. Efficient
heat dissipation technology
eliminates the need for external
heat sinks or fans that can add
complexity and cost.
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