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Efficient DC/DC Converter Provides
Two 15A Outputs from a 3.3V

Backplane

Introduction

by David Chen
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Figure 1. An LTC1876 design converts 3.3V to 2.5V at 15A and 1.8V at 15A

32

Linear Tech

nology Magazine ¢ May 2002



DESIGN IDEAS LT

CURRENT
THROUGH Q1 =~
SADIV

CURRENT}
THROUGH Q3

SADIVE

INPUT CURRENT{
FROM 3.3V SUPPLY "~
5A/DIVY

1.25ps/DIV

Figure 3. Each switcher has 5A peak current, but
the total ripple at the input is still only 5A,
minimizing Cyy requirements.

Design Example

Figure 1 shows a design that provides
2.5V/15A and 1.8V/15A from a 3.3V
input. Because the LTC1876 provides
a 5V bias for MOSFET gate drive, a
very low Rpgony MOSFET Si4838
(2.4mQ typical) can be used to achieve
high efficiency. Figure 2 shows that
the overall efficiency is above 90%
over a wide range of loads.

Figure 2 also shows that the light
load efficiency of this design is more
than 84%. This is a direct benefit of
the Burst Mode operation of the
LTC1876. Further efficiency improve-
ments come from operating the two
step-down channels out-of-phase. The
top MOSFET of the first channel is
fired 180° out of phase from that of
the second channel, thus minimizing
the RMS current through the input

capacitors. This significantly reduces
the power loss associated with the
ESR of input capacitors. Figure 3
shows detailed current waveforms of
this operation.

Conclusion

The LTC1876 uses three techniques
to efficiently power low voltage DSPs,
ASICs and FPGAs from a low input
voltage. The first technique uses an
internal boost regulator to provide a
separate 5V for the MOSFET gate
drive. Secondly, its Burst Mode op-
eration achieves high efficiency at
light loads. Lastly is the out-of-phase
technique which minimizes input RMS
losses and reduces input noise. Com-
plete regulator circuits are kept small
and inexpensive, because all three
switchers (one step-up regulator and
two step-down controllers) are inte-
grated into a single IC. For systems
where a separate 5V is available or
the input supply is greater than 5V,
the internal boost regulator can be
used to provide a third step-up out-
put with up to 1A switch current. £r




