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DESIGN MOTIVATION
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To provide a stable and clean supply voltage for front-end readout
electronics, a low-dropout (LDO) regulator must meet several key
requirements:

1) Capacitor-less output, which eliminates the need for a large off-chip
capacitor, Is advantageous for compact size.

2) Stable operation over a wide load current (I, ) range.

CIRCUIT DESIGN

B Structue of the proposed LDO
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® Since Py, varies widely with 1, fixed zero compensation IS
Insufficient to satisfy stability requirements across a wide |, range.

® Depending on the MOSFET's operating region (sub-threshld,
saturation and linear), the compensation circuit is configured into
three corresponding topologies to track P, better.

B Circuit Implementation
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The transistor-level implementation of the proposed LDO is shown
above. The inserted zero Is given as:
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It varies with P g, ensuring sufficient phase margin over the entire |,
range. Furthermore, a feedforward ripple cancellation path is integrated
to improve the mid-to-high frequency power supply rejection (PSR) of
the converter. The phase margin is 65.7° at a load current of 100 mA,
and 89.8° at 200 mA. The minimum observed phase margin is 53.4°
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which remains within acceptable limits.
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® PSR improvement

At a light load (10 pA), the
PSR at 1 MHz improves from
-27 dB to -35.5 dB, while at a
ey 1 heavy load (200 mA), it

—— PSR with FFRC at 200 mA d |mproves from O dB to -15 dB
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Table I. Performance summary and comparison with state-of-the-art designs.

[1] [2] [3] [4] This Work
Technology (nm) 180 180 180 180
lout max (MA) 200 50 200 200
Dropout Voltage (mV) 30 268.9 200 70
Line Regulation (mV/V) 0.346 3.484 / 4.09

Load Regulation (mV/A) 9.5 476 50 77.3

Undershoot AV, (mV)@AI,, (MA) / . 152@50 210@190 230@150

Overshoot AV, . (mV)@AI,4 (MA) / . 126.9@50 | 270@190 226@150

-47@100 -49.4@10 k -48@100
PSR (dB)@Frequency (Hz -

(dB)@Freq y(Hz) -37@100 k 36@1M -12.6@1 M / -21@ 1M
Active Area(mm?) 0.18 0.012 0.17 0.148 0.0317
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