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Circuit charges supercapacitors
to 7V from USB power

Fran Hoffart, Linear Technology, Santa Clara, CA

N Charging a supercapacitor from |
i a 5V USB port may seem sim-
ple at first, but to charge three super-
capacitors to 7V and to limit the input

current to the 500 mA maximum limit
on the USB port is somewhat more dif-
ficult. The circuit in this Design Idea
uses a Linear Technology (www.linear.
com) LTC3458 switching regulator to
charge three series-connected super-

capacitors and provide input-current

limiting. This regulator limits the in-
put current, as the capacitors charge, to
less than 500 mA to satisfy USB spec-
ifications, and it provides the boost
function to charge the capacitor to a
voltage greater than the 5V USB in-

of approximately 300 mA in addition

peres without exceeding 500 mA at
the input. Typical loads requiring high
surge current can include motors when
initially starting up.

Removing the input voltage shuts
down the regulator and reduces the ca-
pacitors’ discharge current to approx-
imately 3 pA, essentially the current
through the voltage programming re-
sistors. Manual shutdown is also pos-
sible by pulling the shutdown pin low,

. but, with the input voltage still ap-
put. Once the supercapacitor charges,
the regulator maintains 7V at the out-
put and can supply a continuous load |

plied, the capacitors’ discharge current
increases to approximately 30 wA. The
circuit in Figure 1 is programmed for

. a switching frequency of 1 MHz with
to brief current surges of several am-

an output voltage of 7V. A resistor on
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Figure 1 This circuit has a switching frequency of 1 MHz and an cutput voltage of 7V.
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the current-limiting pin, ILIM,

sets the input-current limit. The

circuit contains all surface-mount |
components, and the high switch- | | e s oo |
ing frequency allows the use of ti- | | : : : ; [ g : : : I
ny inductors and capacitors, thus | [ R S : i i
reducing total circuit size. You : : : : LN : : : :

should use good PCB (printed- | | _"sU'liéhC}ibAél'Tdﬁ- """ [

circuit-board)-layout practices. | CHARGE CURRENT
The series-connected Polystor | |

aerogel supercapacitors, avail- |

able from various online sources,

are each rated at 4.7F at 2.5V and
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/1 ... VOLTAGE s

CHARGE 300“ :, i ; : : : >2 |
feature a typical ESR (equivalent- | | cURRENT S ; : S VOL':'IAGE |
series resistance) of 25 m{}, thus |~ (mA) 200 L . ¢ 5 A (A O P (1 V)
allowing high discharge current. | | . : : : : ' !

Low leakage current provides [l 100 [ - .. . SUPPLY 19
long capacitor-voltage-holdup | CURRENT :
time. The individual capacitor 0 B P SR L Ll o B
voltages track within 100 mV 0 20 40 60 80

when charging and charge com- TIME (SEC)

pletely in less than 60 seconds at
the rated charge current. Figure _ ]
2 shows the capacitors' voltage, ' ,

charge current, and resulting cur- | | Figure 2 These curves show the super capacitors’ voltage and charge current. Note
that the charging current is 300 mA~the USB maximum allowable current draw.

rent drawn from the USB port
when charging.gon ‘

» 45mV dropout @ 150mA
» +1% output voltage accuracy

AS 13985

2510 5 5V
» 1.42mm x 1.05mm footprint
Ca 1 » ultrasmall 5-bump WL-CSP
-pin SOT23
AS13985 i
ausiriamicro,
Ideal for small form factor portable devices with the
s need for precise supply voltage.
BYPASS

Optimized for low power consumption, it offers
excellent performance for powering mobile phones,
MP3-, CD-, DVD-players, digital cameras and other
handheld battery-powered devices.

Caypass 1uF
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With the wide -40°C to +125°C temperature
range the AS13985 is perfectly suited for industrial
applications as well.
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