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Introduction
The LTC3727 brings the advantage of
PolyPhase switching techniques to
high output voltage telecom, indus-
trial and automotive applications.
PolyPhase controllers save design time
and cost because they allow for lower
input filtering requirements, reduce
electromagnetic interference (EMI)
and increase efficiency.

The LTC3727 is a dual, true cur-
rent mode, PolyPhase controller that
drives two synchronous buck stages
180 degrees out of phase. The chip
features high common mode fast com-
parators, which allow it to support
high output voltages up to 14V. With
2-phase operation, the current pulses
drawn by the switches interleave,

PolyPhase Switching Now Available
for High Output Voltage Telecom,
Automotive and Industrial
Power Supplies

greatly reducing the overlap time
where they add together. The result is
a significant reduction in total RMS
input current, which in turn provides
several benefits, including reducing
the cost of the input capacitor, reduc-
ing the shielding requirements for
EMI and improving operating effi-
ciency.

by Eric Gu
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SWITCHING FREQUENCY = 250kHz
MI, M2: FDS8939A
D3, D4: CMDSH-3TR

CIN: TAIYO YUDEN TMK432BJ106MM 10µF, 25V, ×2 (408) 573-4150
COUT1: PANASONIC SP SERIES (714) 373-7334
COUT2: AVX TPS107M020R0085 100µF, 20V (843) 946-0362
L1, L2: TOKO D124C-15µH 892NAS-150M (847) 699-3430

fSYNC

BOLD LINES INDICATE HIGH CURRENT PATHS

Figure 1. This automotive or industrial power supply takes a 15V to 24V input and provides outputs of 12V at 4A and 5V at 4A.
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Figure 2. Efficiency for the circuit in Figure 1

The LTC3727 has other features
that make it efficient and easy to use.
Its OPTI-LOOP® compensation fea-
ture allows the transient response to
be optimized over a wide range of
output capacitance and ESR values.
It also provides different operating
modes depending on the needs of the
application. The Burst Mode feature
boosts efficiency at light loads,
whereas forced continuous or pulse

skipping modes are designed to ac-
commodate applications where low
noise and small output voltage ripple
is critical. Other features include a
phase-lockable frequency of up to
550kHz, a power good output voltage
monitor, a programmable output volt-
age up to 14V, a maximum input
voltage of 36V and availability in a
small 28-lead SSOP package.

A High Output Voltage
Automotive and Industrial
Power Supply
Figure 1 illustrates a common auto-
motive and industrial application for
the LTC3727. This power supply op-
erates over an input voltage range of
15V to 24V and provides outputs of
12V at 4A and 5V at 4A. The PolyPhase
architecture lowers input capacitance
requirements, so that this circuit only
needs 20µF of ceramic input capaci-
tance for 68W of total output power.
Only two 10µF, 25V low cost ceramic
surface mount capacitors are used,

and there is still minimal input volt-
age noise.

In this application, in order to re-
duce the MOSFET gate charge losses
and optimize efficiency, the part op-
erates at its lowest frequency of
250kHz, with the PLLFLTR pin
grounded. Nevertheless, the LTC3727
could be synchronized to a higher
frequency, up to 550kHz, to reduce
the inductor size, but the efficiency
suffers slightly.

Figure 2 shows that this simple
circuit is over 90% efficient for both
channels at output currents of 4A.

The 12V channel uses a 100µF,
20V surface mount tantalum output
capacitor to maintain an output ripple
voltage of less than 100mV.

This versatile design is not limited
to 4A. You can adjust the output
current by modifying the components
(i.e. sense resistor, MOSFETs) around
the chip without changing the basic
design.

amplifier configured for an inverting
gain of 1. Compensation is normally a
compromise between overcompensa-
tion at one extreme of noise gain, and
under compensation at the other. Note
that noise gain at higher frequencies
is influenced by the DAC output ca-
pacitance and the compensation
capacitor.

In the case of the single amplifier I-
V stage, the use of a larger than
optimal compensation capacitor, while
improving the phase margin, results
in attenuation of the higher frequency
components of the transient, hence
the settling is slowed, or overcom-
pensated. If there is inadequate
compensation capacitance, there is
not enough phase margin as a result
of the pole in the feedback network,
and the amplifier will ring, possibly
indefinitely.

Note that the stability of this com-
posite is dependent on a dominant
pole in the first stage, and a second
stage that is much faster, in order to
maintain adequate phase margin
around the entire loop. Resist temp-

tation to put a capacitor in the feed-
back loop of the LT1227, and do not
substitute with an appreciably slower
amplifier.

If you need low noise at the output
of this DAC, the bandwidth reducing
filter must follow the output.

The degree to which settling is ex-
tended is determined by the nature of
the filter used, but a lower order filter
is likely to be better in most cases, as
it serves the purpose of reducing noise
bandwidth, but is less likely to ring. A
noise bandwidth of 3–4 MHz will re-
duce noise to the 1 LSB level. A degree
of under-compensation will compen-
sate for the effect of the filter, and
allow settling times that are very simi-
lar to optimal compensation without
the filter.

For situations where getting close
fast is important, the output of this
composite will get to within 12-bit
accuracy within about 200ns versus
approximately 1µs for the LT1468
alone.

There are some other subtle per-
formance benefits of this composite.

The LT1468 is not obliged to drive any
significant output current in driving
only the LT1227 input, and hence will
not exhibit any thermal tails. The
settling time of these circuits is vari-
able due to variation in DAC feedback
resistance, and output capacitance,
as well as variation in LT1468 slew
rate. If optimal results are required in
either the original topology or the
composite, trimming may be required.

The LT1468 alone is a simpler and
lower power solution than the com-
posite and depending on noise
requirements, may not require an
output filter. In the event that the
load cannot be driven via the higher
output impedance of the filter, the
original topology may be a better
choice. If the original is not fast
enough, or if lower harmonic distor-
tion is required, try the composite.

Figure 1 includes an alternate
compensation scheme, which com-
pensates for the output de-glitcher
switch impedance built into the
LTC1597.

LTC1597, continued from page 30


