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Switching power supplies employing inductive components have been in use
for some time. Although most applications require constant output voltage (usually
implemented through voltage feedback), some applications require a constant output
current.

Standard practice for constant current outputs involves adding a resistor in
series with the load to convert the output current into a voltage which can then be used
as feedback. This approach, however, imposes a tradeoff between series resistor loss
and feedback voltage magnitude, or dynamic range. A need exists for a method of
detecting output current in switching power supplies which uses no series

components.

SUMMARY OF THE INVENTION
This invention resides in a method and apparatus for detecting output current
in switching power supplies without the need for any resistor or other components in
series with the load. In broad and general terms, the technique derives the peak
inductor current of a switching converter through input voltage and inductor charge
time, and calculates the current integral of that peak current available to the load

through the use of the flyback voltage during discharge of the inductor.
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preferred enbodi nent of the current invention
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typic

eﬁ&ﬁgg§nhﬁ%ggﬁe 1 is a schematic diagramof a
al’, ’

FIGURE 2 shows operational voltage and current waveforms of the circuit of
Figure 1; and

FIGURE 3 is a schematic of a preferred embodiment of the current invention.

DETAILED DESCRIPTION OF THE INVENTION

Turning now to the drawings, Figure 1 is a schematic diagram of a typical,
fixed-frequency buck/boost converter known in the art. Pulsewidth modulator 101
outputs a duty cycle to switching device 103 proportional to its control voltage input.
Switching device 103 alternately charges inductor 103 and allows its discharge
through diode 104 to load 106. Capacitor 105 serves to filter the resultant voltage
supplied to load 106. Resistor 107 converts the resultant current in load 106 to a
voltage useable as feedback. The feedback voltage is supplied to an integrator

comprised of resistor 110, capacitor 112, and operational amplifier 111, wherein it is
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indicated Figure 2 marker. Note that depletion of inductor 103 current at time marker
206 is clearly indicated by inductor 103 voltage in trace 202. Discharge time of
inductor 103 can thereby be monitored.
Referring now to Figure 3, note that the circuitry depicted deviates from that of
25  Figure 1 by the omission of resistor 107, and the additional circuitry driving the
integrator formed by resistor 110, capacitor 112, and operational amplifier 111 of
Figure 1. Components 301-306, and 308-312 of Figure 3 thus operate similarly to
their counterparts of Figure 1, but with the lack of current sense resistor 107 and
feedback voltage derivation.
30 Inverter 307 de-asserts switching device 314 whenever switching 302 is
charging inductor 303, and asserts switching device 314 otherwise. In conjunction

with resistor 313, switching device 314 then outputs a switched waveform, the
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20 Although use is shown in a buck/boost topology, it will be apparent to those of
skill in the art that other converter topologies are anticipated.

I claim:



proportional to inductor 303 peak current nultiplied
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inferring the peak current through the inductor as a
function of input voltage 6 and inductor charge tineg;

and der2.vi ngrieh@etgsd bEALINAY akheddth 8nduRiot R&inds ﬂ cgazﬁsjﬁgk/boost
upon the flyback voltage 8 during discharg of the

elog¥-. 2. The method of claim 1, wherein inductor
fornB part of a buck/boost 2 topology. 3. In a .
swi t chi ng power supply of the type wherein a switching
devi ce 3s Znasedichiog pbragrgepmy of the ugtcovhdrdint switching device is

2 G FFET iteh Su Eooe R nalBREens adbact Gpvatuson dptefing oupu
coaprnenithout thehbdiSfonatBsidtbteod B&H conthoR @R k&l Gvith the load,
4 comprising:
electrical components operative to generate a signal indicative of peak
6  inductor current;
a switch for switching the signal to provide a waveform, the integral of which
8  is proportional to peak inductor current multiplied by the duty cycle of the discharge
of the inductor; and
10 circuitry for comparing the waveform to a fixed reference so as to output a
signal indicative of load current.
4. Apparatus for detecting output current of switching power supply
2 without the need for a resistor or other component in series with the load, comprising:
a switching device used to charge an inductor that discharges to a load in
4 accordance with an input signal;
electrical co,mponents operative to generate a signal indicative of peak

6 inductor current;
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