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Supercapacitors are used in an increasing number of applications that require a ready
source of backup energy that can be called on to provide short-term power when regular
input power is lost. In these applications, supercapacitors have a number of advantages
over traditional energy storage devices such as batteries, including low maintenance
requirements, virtually unlimited cycle life, and low effective series resistance. The
LTC3226 simplifies the design of supercapacitor-powered backup application with a
single-IC solution that charges the supercapacitor when input power is available, and then
delivers energy from the supercapacitor to the load when nominal input power fails.
DESCRIPTION

Figure 1 shows a typical 3.3V backup supply application in which the main power
path from the input source to the load
goes through the external PFET. As long
as input power is available, the LTC3226
maintains the supercapacitor stack at a
full 5V charge. If the input voltage falls
below 3.15V, the 1.2F supercapacitor stack
becomes the supply, supporting a 2A load
at 3.3V for 600ms (See Figure 2). Achieving
a seamless transition from main supply
to backup storage requires four principal

circuit components: a dual mode (1×/2×)
charge pump with automatic cell balance and cell voltage clamp, an LDO to
supply the load current during backup,
an ideal diode controller to prevent the
LDO from back-driving the input supply, and a power-fail comparator to
detect the input voltage threshold below
which a backup needs to be initiated.
The dual-mode constant-frequency
(900kHz) low noise charge pump charges
the supercapacitor stack to an externally

programmed target voltage. The input current to the charge pump is programmed by
an external resistor between the PROG pin
and GND. At the beginning of a charge
cycle, when the CPO pin voltage is less than
VIN, the charge pump operates in 1× mode,
acting like a pass element, and the charge
current is approximately equal to the
programmed input current. As the CPO pin
voltage rises to within 200mV of VIN, the
charge pump enters 2× mode (voltage
doubler) and the charge current drops to
half of the programmed input current.
(continued on page 38)

Figure 1. 3.3V backup supply
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Figure 2. 3.3V backup supply timing diagram
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The LTM8047 and LTM8048 are two flyback µModule converters
that can be used to produce more than 1W of isolated power from
a small, easy-to-use, 9mm × 11.25mm × 4.92mm BGA package.
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The LTM8047 and LTM8048 are two flyback µModule converters that can be used to produce more than 1W of isolated
power from a small, easy-to-use, 9mm × 11.25mm × 4.92mm
BGA package. The LTM8048 is nearly identical to the LTM8047,
but with an integrated high performance post regulator. n
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The LTM8047 and LTM8048 both integrate a transformer that is rated for 725VDC isolation. Every isolated
µModule converter is factory tested for 100% reliability, with 725V applied in one direction for one second,
followed by the reverse voltage for one second.
For flexibility, there is no circuitry connected between the
primary and secondary, so if a safety capacitor or other elements are required for a system, they can be added. This flexibility allows various configurations of the output. As shown
in Figure 5, for example, two LTM8047s can be combined to
deliver individually regulated positive and negative outputs.
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regulator is less than 1mV. These measurements were
taken using a 150MHz HP-461A differential amplifier.
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Figure 5. Use two LTM8047 converters to produce ±5V from a 3.5V–31V input.

LTC3226, from page 38

One of the limitations of supercapacitors
is low cell voltage, typically 2.7V, requiring a series connection of two cells for
5V applications. Since supercapacitors
have more self-discharge due to leakage than most batteries, they require cell
balancing to prevent overcharging of
one of the series capacitors. The LTC3226
charge pump is equipped with an active
balancer circuit, thus eliminating the
need for external balancing resistors.
However, since this balancer has limited
source and sink capability, the charge
pump is equipped with voltage clamp
circuitry which constantly monitors cell
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voltages during the charging process and
prevents the cells from overcharging.
A fast comparator detects when the
input voltage falls unacceptably low
and enables the LDO which powers the
load from the supercapacitors. This
power-fail threshold is programmed
by an external resistor divider via the
PFI pin. The output of the PFI comparator drives an open-drain output on the
PFO pin to indicate the status of the input
source. An external resistor divider to the
LDO_FB pin sets the LDO output voltage.

CONCLUSION

The LTC3226 enables seamless supercapacitor-based power backup solutions by integrating the functions of
a charge pump, an LDO and an ideal
diode controller in a compact low profile 3mm × 3mm 16-pin QFN package. Its
low 50µ A quiescent current and small
footprint make it particularly suitable
for battery powered applications, as
well as 3.3V systems that require protection from short power interruptions. n

