Design of a Highly Sensitive, Sub-uG/v/Hz Capacitive
Accelerometer in a 0.18-pm CMOS Process
720, 18-um CMOS @ A2 B % 2. % g Rl & ~ sub-uG/vVHz & % ;¢

®
)::E _L

-\\

—gx

@ ] :B266
R g g
ERETRAE FFENES-S SN 8

Abstract

In the modern age with advanced technology, accelerometers are widely used in
mobile devices and vehicles such as locomotives, automobiles, airplanes, etc. However, when
measuring the acceleration of an object, the accelerometer is easily interfered by noises,
resulting in inaccurate calculation results. Therefore, how to eliminate the noise of the input

signal will greatly affect the accuracy and stability of the accelerometer.

The principle of the accelerometer designed in this project is that by measuring the
change value of the sensing capacitance. The signal is input into the amplifier in the form of
voltage, then being amplified and processed, and the noises are eliminated. After that, the
circuit outputs the signal in the form of voltage. From this output signal, we can scale the

acceleration of the suspended object connected to the sensing capacitive structure.

Under the same structure of the accelerometer circuit, we put different amplifiers into
the circuit to observe how the amplifiers with different structures will affect the power
consumption, noise, and gain of the accelerometer. At the same time, when designing the
amplifier, we also try to reduce the power consumption and noise, and increase the gain, so

that the circuit architecture of the entire accelerometer is more in line with the requirements.
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Difference | Sensitivity | Input-referred acceleration noise
(mV) (mV/g) (g/VHz)
ikl | 33055 165.27 3.82x 1077
ZAE2 | 402.49 201.25 419 x 1077

# F OP 2 » BRI TR (8 P RIR Sk g % 4od 2 %7 » 2 7 Difference #* #
GELVIpfERF R i R T Y > TREB EE B MEDL o

sensitivity 3+ & = ;4 5 ¢

o /mV ,
sensitivity (T> = (highest voltage — lowerst voltage)/2
Input-referred acceleration noise 3+ & = ;% 5

Input — referred acceleration noise (L) = /

—



switched-capacitor & ¥ ¥ # correlated double sampling » 7" 3 #f 5 & f= 1/delta_t (delta_t
4_clock signals | fr , 2. APFERFRY) > @ HgE? @ * PlehE RAE S 5 IMHz > 33 5
lus> & B # B ¢ B 04us > ApFERFRF 5 delta t=0.1us > F]pt i 2 #F & £=10MHz > *7
rg LR B I0MHz pFend IR 0 L R-1E 3 m:_s_“,ﬁc? " sensitivity T 47 input-
referred acceleration noise °

7 g vegos & 3704 TT corner * » 3 48 OP 7 T#m post-simulation % %

% 3: TT corner * 3 f& 7 Hf ¢ post-simulation 7 %

Working Item e
A 1 Rk 2 A% 3
HIEESE CcA (F) 2.5p 600f -
Open-loop Simulation
DC Gain (dB) 8771 70.85 78.02
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