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Abstract

This paper presents a fully-integrated buck converter equipped with packaging inductors. These inductors include
parasitic inductances of the bonding wires and lead frames in the package. They have significantly better Q factors than
the best on-chip inductors implemented on silicon. This paper also proposes a low-swing gate driver for efficient
regulation of high—frequency switching converters. The low-swing driver uses the voltage drop of a diode-connect
transistor. The proposed converter is designed and fabricated using a 0.13-pum CMOS process. The fully-integrated buck
converter achieves 68.7% and 86.6% efficiency for 3.3 V/2.0 V and 2.8 V/2.3 V conversions, respectively.
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(7] (8] [9] [10] [11] This work
Process 90nm 0.13um 0.18um 0.18um 0.18um 0.13um
CMOS CMOS RF BiCMOS | SiGe BiCMOS CMOS CMOS
Fsw (MHz) 233 170 45 200 660 50
L (nH) 6.8 2 11 2.14 4.38 19.34
Cour (nF) 25 5.2 6 8.22 11 34
Iour (MA) 400 190 200 500 40 180
Vi (V) 14 1.2 2.8 - 1.56 3.3 2.8
Vour (V) 1.1 09 1.8 - 1 2.0 2.3
Eff. (%) 34 779 64 64 31 63.7 86.6
Viipple (V) 25 - 250 40 - 300
Implementation External On-—chip On-—chip On-—chip On-chip Packaging
of inductor inductor incuctor incuctor incuctor Incuctor inductor
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