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Monolithic Synchronous Step-Down
Regulator Drives 8A Loads with Few
External Components

Introduction

The LTC3418is amonolithic synchro-
nous, step-down switching regulator
that is capable of delivering 8A of
output current for microprocessor
and I/0 supplies, point of load regu-
lation, and automotive applications.
Internal power MOSFET switches, with
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Figure 1. A 1.2V, 8A step-down regulator running at 2MHz,
which allows the use of tiny capacitors and inductors. This
particular configuration operates at a single frequency in
forced continuous mode, which simplifies EMI filtering.

only 35mQ on-resistance, allow the
LTC3418 to reduce component count
while achieving high efficiency. Oper-
ating at switching frequencies as high
as4MHz conserves additional space by
permitting the use of smaller inductors
and capacitors. The LTC3418’s ability
to track another voltage supply also
allows it to be used in dual-supply
systems that require power supply
sequencing during start-up.

The LTC3418 employs a constant
frequency, current-mode architecture
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Figure 2. Efficiency vs Load Current

that operates from an input voltage
range of 2.25V to 5.5V and provides an
adjustable output voltage from 0.8V to
5V while delivering up to 8A of output
current. The switching frequency can
be set between 300kHz and 4MHz by
an externalresistor. The LTC3418 can
also be synchronized to an external
clock, where each switching cycle
begins at the falling edge of the exter-
nal clock signal. Since output voltage
ripple is inversely proportional to the
switching frequency and the inductor
value, a designer can take advantage
of the LTC3418’s high switching
frequency to use smaller inductors
without compromising the output
voltage ripple. Lower inductor values
translate directly to smaller case sizes,
reducing the overall size of the system.
OPTI-LOOP® compensation allows the
transient response to be optimized
over a wide range of loads and out-
put capacitors, including ceramics.
For increased thermal handling, the
LTC3418 is offered in a 5mm x 8mm

continued on page 38
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losses at low load currents. With no
load, both converters together draw
only draw 40pA, and in shutdown, the
device draws less than 1pA, making it
ideal for low current applications.
The LTC3548 uses a current-mode,
constant frequency architecture that
benefits noise sensitive applications.
Burst Mode operation is an efficient
solution for low current applications,
but sometimes noise suppression
is a higher priority. To reduce noise
problems, a pulse-skipping mode is

available, which decreases the ripple
noise at low currents. Although not
as efficient as Burst Mode operation
at low currents, pulse-skipping mode
still provides high efficiency for mod-
erate loads. In dropout, the internal
P-channel MOSFET switch is turned
on continuously, thereby maximizing
the usable battery life.

A Power-On Reset output is avail-
able for microprocessor systems
to insure proper startups. Internal
undervoltage comparators on both

outputs pull the POR output low if the
output voltages are not above -8.5%
of the regulation. The POR output is
delayed by 262,144 clock cycles (about
117ms) after achieving regulation, but
is pulled low immediately when either
ouput is out of regulation.

The small size, efficiency, low ex-
ternal component count, and design
flexibility of the LTC3548 make it an
ideal DC/DC converter for portable
devices. L7

LTC2053-SYNC, continued from page 33

connected, then the internal oscillator
free-runs at approximately 24kHz and
the sampling rate is thus about 3kHz.
When an external clock is applied, the
internal oscillator’s feedback is over-
driven and all timing is then based on
the external frequency. To minimize
digital ground-noise transients at the

LTC2053-SYNC, the use of an RC
coupling network at the external clock
input pin is recommended, as shown
in Figure 2.

Conclusion

The LTC2053-SYNC offers a means to
utilize the exceptional low frequency
precision of the LTC2053 sampling

architecture in those difficult signal
acquisition situations where sampling
artifacts may be otherwise difficult or
impractical to manage. The external
clocking feature allows controlling the
sampling rate over at least a 2-octave
range to optimize performance and
reduce (or eliminate) antialias filter
complexity. 47

LTC3418, continued from page 20
QFN package with an exposed pad to
facilitate heat sinking.

The LTC3418 can be configured for
either Burst Mode, pulse skip or forced
continuous operation. Burst Mode
operation provides high efficiency over
the entire load range by reducing gate
charge losses at light loads. In the
LTC3418, the burst clamp is adjusted
by varying the DC voltage at the Sync/
Mode pin within a OV-1V range. The
voltage at this pin sets the minimum
peak inductor current during each
switching cycle in Burst Mode opera-
tion. If the minimum peak inductor
current delivers more energy than is
demanded by the load current, the
internal power switches skip switching
cycles to maintain regulation. Burst
Mode operation provides an efficient
solution for light-load applications,
but sometimes noise suppression
takes priority over efficiency. Forced
continuous operation, though not
as efficient as Burst Mode operation
at light loads, maintains a steady
frequency, making it easier to reduce
noise and RF interference.

Voltage tracking is enabled by ap-
plying a ramp voltage to the TRACK

pin. When the voltage on the TRACK
pin is below 0.8V, the feedback volt-
age regulates to this tracking voltage.
When the tracking voltage exceeds
0.8V, tracking is disabled and the feed-
back voltage regulates to the internal
0.8V reference voltage.

A High Efficiency 1.2V/8A
Step-Down Regulator with

All Ceramic Capacitors

Figure 1 shows a 1.2V step-down
switching regulator that can be
used as a core supply voltage for
microprocessors. It uses all ceramic
capacitors and tracks an I/0 voltage
of 2.5V. This circuit provides a regu-
lated 1.2V output at up to 8A from a
3.3V input. Efficiency for this circuit
is as high as 87% and is shown in
Figure 2. The switching frequency
for this circuit is set at 2MHz by an
external resistor, Rogc. Operating at a
frequency this high allows the use of
a lower valued and physically smaller
inductor. During start-up, the output
of the LTC3418 coincidentally tracks
the I/0 supply voltage. Once the I/O
supply voltage exceeds 1.2V, tracking
isdisabled and the LTC34 18 regulates
its output voltage to 1.2V.

Ceramic capacitors offer low cost
and low ESR, but many switching
regulators have difficulty operating
with them. The LTC3418, however,
includes OPTI-LOOP compensation,
which allows it to operate properly with
ceramic input and output capacitors.
The problem that many switching
regulators have when using ceramic
capacitors is that their ESR s too low,
which leads toloop instability. That s,
the phase margin of the control loop
can drop to inadequate levels without
the aid of the zero that is normally
generated from the higher ESR of
tantalum capacitors. The LTC3418
allows loop stability to be achieved
over a wide range of loads and output
capacitors with the proper selection of
compensation components at the Iy
and Vgg pins.

Conclusion

The LTC3418is amonolithic, synchro-
nous step-down DC/DC converter that
is well suited to applications requiring
up to 8A of output current. Its high
switching frequency and internal
low Rpson) power switches allow the
LTC3418 to provide a small solution
size with high efficiency. £r
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