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In Fig. 1, the switching regulator IC

(U1) has an external clock input. Dri- 1. To reduce EMI, this conventional step-up de-dc converter employs spread-spectrum pulse-
ving this input with a digital signal of  width modulation (SSPWM) produced by the pseudorandom noise at the clock input.

pseudorandom noise (PN) provides

the regulator with a spread-spectrum
clock that reduces EMI. By spreading E
interference frequencies over a wide

range, this technique lowers the EMI

power density that is otherwise concen- aiC
trated at a single clock frequency. 850-kHz (o200
The PN generator spreads interfer- s's'":v': o

ence over a wide spectrum. Its key ele-
ment is a 16-bit shift register formed by 0 s
the series connection of two 8-bit shift = TAHC164 TG4
registers (U2 and U3), with feedback 100k
from the XOR gate U4A (Fig. 2). The
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result is an almost random (pseudo- 2. This generator of pseudorandom noise (PN) produces a nominal 325-kHz clock signal for

random) output, consisting of a repeat- the step-up dc-dc converter circuit in Figure 1.

3. The output-noise spectrum produced by the Fig. 1 circuit operating  helasaa : :
with a fixed-frequency control scheme contains strong peaks at the 4. An SSPWM control scheme produces less
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clock harmonics. - circuit than the conventional fixed-frequency approach.
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ing sequence of ones and zeroes at a
nominal frequency of 650 kHz. The D-
type flip-flop (U5) divides this frequen-
cy by two, producing a nominal 325-
kHz spread-spectrum clock signal to
the switching regulator.

Bench measurements show a 15-

dB reduction in peak power density
at about 300 kHz. Except for 9 mA of
extra current drawn by the PN gener-
ator, the regulator’s efficiency
remains unchanged. (The efficiency
is 94% while delivering 0.5 A with a
3.6-V input and a 5-V output.) Rip-

ple amplitude in the time domain
also remains unchanged. Qutput
spectra demonstrate that a conven-
tional fixed-frequency clock (Fig. 3)
produces considerably more noise
than does the spread-spectrum tech-

nique (Fig. 4). 7Y



