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ABSTRACT

In this paper, we designed 1 chip IC for 3-axis gyroscope and 3-axis accelerometer used for various IoT/M2M
mobile devices such as smartphone, wearable device and etc. We especially focused on analysis of gyroscope
noise and proposed new architecture for removing various noise generated by gyroscope MEMS and IC.
Gyroscope, accelerometer and geo-magnetic sensors are usually used to detect user motion or to estimate moving
distance, direction and relative position. It is very important element to designing a low noise IC because very
small amount of noise may be accumulated and affect the estimated position or direction. We made a
mathematical model of a gyroscope sensor, analyzed the frequency characteristics of MEMS and circuit, designed
a low noise, compact and low power 1 chip 6-axis inertial sensor IC including 3-axis gyroscope and 3-axis

accelerometer. As a result, designed IC has 0.01dps/~/Hz of gyroscope sensor noise density.
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Item Value Unit
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mass 60 ug
X-axis sensitivity 4.0 uV/dps
y-axis sensitivity 33 uV/dps
z-axis sensitivity 32 uV/dps
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Table 2. Comparison of 6-axis inertial sensors

Item Value | LSM330 | MPU6500 | Unit
6-axis mode 38 6.1 34 mA
current
Gyroscope 34 ) 32 mA
mode current
Accelerometer 0.65 025 045 mA
mode current
Gyroscope dps/
Noise Density 0.013 0.03 0.01 VHz
Accelerometer mg/

. . 0.21 0.22 0.3

Noise Density VHz
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