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Introduction

Today, battery chargers are expected to easily support
avariety of battery chemistries and accept a range of
voltage inputs, including wide-ranging solar panels. Itis
increasingly common for input voltage ranges to span
above and below the output battery voltage, requiring
both step-downand step-up capability (buck-boostto-
pology). The LTC4020 buck-boost power managerand
multi-chemistry battery-charging controller can take
wide-ranging 4.5V to 55V inputs and produce output
voltages up to 55V. Its buck-boost DG/DC controller
supports battery and system voltages above, below,
or equal to the input voltage.

The charger is easily optimized for a variety of battery
chemistries. For instance, it can follow a constant-
current/constant-voltage (CC/CV) charge algorithm,
with either G/10 ortimed termination for lithium-based
battery systems, aconstant-current (CC) characteristic
withtimedtermination, oran optimized 4-step, 3-stage
lead-acid charge profile.

6.3A Charger for 25.2V Battery Float Voltage

Figure 1 shows a 15V to 53V input, 25.2V/6.3A buck-
boost battery charger, featuring a high efficiency
4-switch (M2-M5) synchronous buck-boost DC/DC
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Figure 1. 15V to 55V Input, 25.2V/6.3A Buck-Boost Battery Charger
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converter requiring only one inductor (L1). The propri-
etaryaverage currentmodearchitecture usestwosense
resistors (RggrT1 and Rggrg1) to monitor the inductor
current. Inthis buck-boost solution, when Vyy is higher
than Vqyr, the converter operates in buck (step-down)
mode; whenV,yislowerthanVqyT, the converterworks
at boost (step-up) mode. When Vi is close to Voyr,
the converter operates in 4-switch buck-boost mode.
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Figure 2. Efficiency vs Load Current lgyt (Voyt = 25.2V)
of the Converter in Figure 1

The converter operates at a programmable constant
switching frequency within the range of 50kHz to
500kHz, set with a resistor (R13 = 100k, 250kHz). The
solution shown in Figure 1 can supply up to 8A to the
system load (Vgyt = 25.2V). Figure 2 shows full load
efficiency (Ipyt=8A, Viy=24V) can reach above 98%.

The LTC4020 uses an external feedback resistor
divider from the BAT pin to program battery volt-
ages via the Vgg pin. The PowerPath™ FET (M1) is
on during normal battery charging, forming a low
impedance connection between the battery and the
buck-boost converter output when possible. Battery
charge current is monitored through a sense resistor
(RcpaT1)- Maximum average battery charge currentis
easily programmed by selecting the value of Rggats.
Dynamic current limit adjustment is possible through
the RNG/SS pin.

Instant-On and Ideal Diode Functions with
PowerPath FET

For a heavily discharged battery, the LTC4020 can
automatically configure the PowerPath FET (M1 in
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Figure 1) asalinear regulator, allowing the buck-boost
converter output to rise above the battery voltage,
while still providing charge current to the battery.
This function is called PowerPath instant-on, when
the PowerPath FET acts as a high impedance current
source, providing charge current to the battery.

The LTG4020 automatically configures the PowerPath
FETasanideal diode whenthe battery chargerisnotin
acharging cycle—namely, the buck-boost converteris
operating exclusively for the system load. This allows
the battery to remain disconnected fromthe converter
outputinnormal operation. If, however, the system load
current exceeds the buck-boost converter’s capacity,
additional power can be efficiently drawn from the
battery through this ideal diode.

Additional Features

The LTC4020 supports timer-based charging algo-
rithms—a capacitor from the TIMER pin to ground
programs the end of the cycle time.

The LTC4020 features battery temperature monitor-
ing and control. By connecting an NTC (negative
temperature coefficient) thermistor to the NTC pin,
and by placing the thermistor close to the battery pack
(or other desired monitoring location), if the NTC pin
voltage is out of range (above 1.35V or below 0.3V),
the LTC4020 triggers an NTC fault and halts battery
charging.

TheLTC4020’sV|y_greg pinallowsinputvoltage regula-
tion. This pin can be used to program the peak power
voltage for a solar panel, or help maintain a minimum
voltage for other high impedance input supplies.

The LTC4020 has two open collector outputs, STATT
and STAT2, to report charger status and fault condi-
tions. These two pins are binary coded.

Conclusion

TheLTG4020is aversatile high voltage, high efficiency
buck-boost power manager and multi-chemistry bat-
tery charger, supporting input voltages above, below
or equal to the output battery or system voltages.
Its low profile (0.75mm) thermally enhanced 38-pin
5mm x 7mm QFN package is suitable for portable
industrial and medical equipment, solar-powered
systems, military communications equipment, and
12V to 24V embedded automotive systems.

For applications help,
call (408) 432-1900, Ext. 3258

Linear Technology Corporation
1630 McCarthy Blvd., Milpitas, CA 95035-7417
(408) 432-1900 ® FAX: (408) 434-0507 ® www.linear.com

dn531f LT/AP 1014 111K + PRINTED IN THE USA

LY LN

©LINEAR TECHNOLOGY CORPORATION 2014


http://www.linear.com/LTC4020

