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A Study on Low-Voltage, Low-Power and Low-Noise Amplifier for
Surface-Myoelectricity Signal Processing LSIs

Miharu IWAKI, Yuta NAKASHIMA, Koichi TANNO and Okihiko ISHIZUKA

Abstract
In this thesis, a low-voltage, low-power and low-noise amplifier for surface-myoelectricity signal processing

LSIs. In the proposed amplifier, the number of series-connected MOSFET's suppresses less than four in order to
maintain low-voltage operation, and the weakinversion region of MOSFETs is utilized for low power consump-
tion. Furthermore, the amplifier is designed based on long-channel P-channel MOSFETSs in order to reduce
the 1/f noise. Using these techniques, an operational amplifier (op-amp) is designed and evaluated through
HSPICE simulations with Motorola 1.2um CMOS device parameters. From the simulation results, the op-amp
could be operated from 2.4V to 3.0V of the supply voltage. The power consumption and the input referred
noise were 14uW and 14uV, respectively. As the results, the low-voltage, low-power and low-noise op-amp
could be realized. Next, a instrumentation amplifier is designed using the op-amps, moreover, a amplifier for
surface-myoelectricity signal processing LSIs is also designed using the instrumentation amplifiers. Since the
proposed amplifier is adopted the double-differential architecture, the following advantages are achieved: the
elimination of the common-mode noise, the reduction of the leakage myoelectricity from adjacent lines and the
estimation for the propagation velocity of the myoelectricity. Finally, the mask layouts of the proposed circuits

were designed, and the amplifier occupied 1.8mmx1.5mm.
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