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When Discharging a Super Capacitor, Drain It All the Way!
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When charging a super cap for a backup power system such as a solid-state drive (SSD) or portable medical
system, the value, size and cost of the super cap is directly proportional to the holdup time required. Your
system needs a minimum operating time once the user removes the system from the input power and operation
switches over to the super cap. The goal is to make the super cap just large enough to power your system for
the time that it takes to write critical information to nonvolatile memory and shut down. But sizing the super cap is
not your only challenge.

Because the super cap’s voltage varies, a power supply is required between the super cap and system supply-
voltage rail. Since the rated voltage of a super cap is generally only a few volts, a step-up converter is needed to
boost this voltage to the 3.3V, 5V or 12V system rail. If you only want to discharge your super cap to 2.5V, then
this bidirectional backup power solution would be a good fit between the super cap and system rail.

But discharging the super cap to only 2.5V leaves quite a bit of energy left in the super cap when the system
turns off. The energy stored in a super cap is equal to %2 CV2. As an example, charging a 1F super cap to 5V
from your input supply and discharging it to only 2.5V extracts about 9.4J of energy from the cap. But if this
same super cap powers the system down to 0.7V, about 12.2J of energy is extracted — an increase of over 30%!

The low input voltage high current boost converter with TPS61088 T1 Designs reference design shows a simple
design to extract more energy from a super cap or other very-low-input voltage source such as single-cell
alkaline or nickel batteries. The high-power TPS61088 step-up converter does the heavy lifting of converting the
super cap’s energy to the system’s voltage rail. The tiny and low-power TLV61220 step-up converter provides
the bias voltage to power the TPS61088. This small and low-cost additional circuitry is the key to extracting
almost all of the energy from your super cap. Figure 1 shows a basic block diagram of the system.
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Figure 1. The PMP9772 Reference Design Fully Drains a Super Cap or Battery by Powering the High-
power TPS61088 With the Low-power TLV61220

For your SSD or portable system, get the most out of your super cap by draining it all the way. A tiny and low
cost boost converter extracts 30% more energy from the same size super cap. What other systems would you
like to drain all the energy out of?
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