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Fig. 7: Characteristics of the switching linear regulator

Fig. 8: Load transient response of the regulator for load
transition from< 1mA to 170mA in 100ps for different modes

with digital ripple control, can be con�gured to reduce droop
and yield results similar to the fast transient mode.

Table I shows the table of comparison with other recently
published work. Our linear regulator handles much faster
and larger load transients with less droop than the other
implementations even when the slow ripple control mode is
turned ON. This is due to the very high sampling frequency
of the comparator (> 10X compared to [8]), possible thanks
to the low probability of meta-stability in the self-clocked
comparator design.

IV. CONCLUSION

In this paper, we have presented a switching linear reg-
ulator with a very high frequency clocked comparator. The
comparator uses a novel self-clocking technique to reduce the
probability of meta-stability to extremely low value even with
high clock frequency. The high sampling frequency enables the
regulator to have an ultra-fast load transient response, as shown
by the measurement results, where a zero droop on regulated
voltage is observed for load transients as large as 1.7A/ns.
In spite of the high sampling frequency, the regulator has
a maximum current ef�ciency of 97.6%. Analog and digital
ripple control mechanisms reduce ripple by 70% compared
to the case when these are OFF. The regulator is highly

[8] 2017 [9] 2017
This work

Without analogWith analog
ripple control ripple control

Process 65nm 65nm 16nm FF 16nm FF
Active

0.023 0.03 0.0076 0.0132
area(mm 2)

Control
Digital Digital + Digital Digital +

SAR/PWM/ analog Switching analog ripple
PD assist control

Vin(V) 0.5-1 0.5-1 0.9-1.05
Vout(V) 0.3-0.45 0.45-0.95 0.53-0.95

Max
2 12 170

load(mA )
CL (nF) 0.4 0 2.7
Fs max

240 10 4000
(MHz)

Load step
1.1 10 1700

(mA/ns)
Vdroop

40 105
48 for dig. ripple cont.

(V) 0 for other cases
Settling

100 > 1000
8 for dig. ripple cont.

time(ns) 0 for other cases

TABLE I: Comparison with most recent similar work

recon�gurable, making it suitable to be optimized to meet
different system requirements.
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