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3MHz Micropower Synchronous Boost Converters Deliver
3W from Two Cells in a Tiny MSOP Packuge

Design Note 246
Mark Jordun

Portable electronic devices operating fromone ormore
alkaline or nickel-metal-hydride cells require aboosted
supply that is both small and efficient. Linear Technol-
ogy’s new LTC®3401 and LTC3402 are high frequency
micropower synchronous boost converters that oper-
ate from an input voltage below 1V and deliver up to
1A of output current from two cells. DG/DC efficiency
can be as high as 97%. The operating frequency,
output voltage and Burst Mode® operation are all
user programmable, allowing these products to fit in
various applications where size considerations must
be balanced against efficiency. Furthermore, all of this
functionalityis packed intoasmall, thermally enhanced
MSOP-10 package.

The LTC3401 is optimized for applications requir-
ing less than 1.5W of total output power from two
alkaline cells, whereas the LTC3402 is optimized for
applications requiring 3W or less from two cells.
High efficiency is achieved through internal features
such as lossless current sensing, low gate charge,
low Rpson) synchronous power switches (0.16Q
NMOS, 0.18©2 PMOS) and fast switching transitions
to minimize power loss. An external Schottky diode is
not required, but may be used to maximize efficiency.

The current mode control architecture, along with
OPTI-LOOP® compensation and adaptive slope com-
pensation, allows the transient response to be opti-
mized over a wide range of loads, input voltages and
output capacitors. The IC remains in fixed-frequency
mode until the user forces the IC to enter Burst Mode
operation by driving the MODE/SYNC pin high. The
IC consumes only 38pA of quiescent current in Burst
Mode operation, maximizing efficiency at light loads.
The partcanalso be commanded to shutdown by pull-
ing the SHDN pin low when the part draws less than
1pA of quiescent current. The PGOOD pin provides an
open-drain output flag that pulls low when the output
voltage is more than 9% below the regulation voltage.

All-Ceramic-Capacitor, 2-Cell to 3.3V, 1A
Converter

A 3W, 2-cell alkaline application using the LTC3402
is shown in Figure 1. The operating frequency is set
at TMHz for this application, providing a good com-
promise between size and efficiency. The area of the
converter is less than 0.25in2. The efficiency of the
circuit of Figure 1is shown in Figure 2. The efficiency
peaks at 96% at 300mW output power and is greater
than 85% up to 3W. The Burst Mode efficiency is 80%
witha500pA load, making itideal forapplications that
power down for extended periods of time.

In many applications, the output filter capacitance
can be reduced for the desired transient response by
having the device commanding the change in load
current (i.e., systemmicrocontroller) informthe power
converter of the changes as they occur. Specifically,
a “load-feedforward” signal coupled into the V¢ pin
gives the inner current loop a head start in providing
the change in output current. The transconductance
of the LTC3402 converter at the V¢ pin with respect
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Figure 1. 2-Cell to 3V at 1A Boost
Converter Utilizing the LTC3402
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Figure 2. Efficiency of the Circuit in Figure 1

to the inductor current is typically 1770mA/100mV, so
the amount of signal injected is proportional to the
anticipated change of inductor current with load. The
outer voltage loop performs the remainder of the cor-
rection, but because of the load feedforward signal,
the range over which it must slew is greatly reduced.
This results in an improved transient response. The
load transient response of the circuit in Figure 1 for a
100mAto 1Aload stepis showninFigure 3. Alogic-level
feedforward signalis coupled through components G5
and R6. The peak-to-peak output voltage ripple forjust
66F of output capacitance is 330mV. To achieve this
ripple without the load feedforward signal, the output
capacitance would have to increase to over 150pF.
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Figure 3. Transient Response of DG/DC Converter
with 100mA to 1A Load Step
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High Efficiency Li-lon CCFL Backlight
Application

Smallportableapplications with CCFL backlights, such
as PDAs, require a highly efficient backlight converter
solution to maximize operating time before recharg-
ing. A high efficiency Li-lon CCFL supply is shown in
Figure 4. The LTG3401 is set up as a current regulator
rather than a voltage regulator and provides the tail
current to the self-oscillating resonant Royer circuit
that generates the high voltage sinusoidal wave to
the lamp. The lamp dimming is provided by means of
a control voltage, but alternate dimming techniques
can be used.
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Figure 4. High Efficiency, Compact CCFL Supply
with Remote Dimming
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