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Abstract: With the aggressive scaling of supply voltages and transistor dimensions, intrinsic device
gains are dropping but the need for high-gain amplifiers still exists. Since cascode configurations are
no longer viable in low-voltage settings, the trend is to use cascaded (multi-stage) amplifiers. For
applications such as low-dropout (LDO) linear regulators and active matrix LCD displays, high-gain
amplifiers are required to drive increasingly large capacitive loads (in the nF range). Most existing
topologies rely on Miller capacitors which tend to be bulky and to slow down the amplifier
considerably. In this work, a new compensation strategy is proposed whereby a multi-stage amplifier
can be made output-compensated, thereby requiring no Miller capacitance while being able to drive
a wide range of load capacitances. Two different compensation approaches are explored and
analyzed in detail and it is demonstrated that one approach is clearly superior. The superior approach
is used to design and fabricate a three-stage amplifier in standard 0.13 um CMOS technology. The
fabricated amplifier is able to drive loads from 360 pF — 50 nF (~ 139x%) using three discrete modes.
The amplifier is power-scalable depending on the expected capacitive load range, with a maximum
power consumption of 186.5 pW from a 1 V supply. Comparison with state-of-the-art amplifiers
shows that the amplifier achieves superior small-signal performance and competitive large-signal
performance while driving a significantly larger range of capacitive loads.
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