
Design of Micro Accelerometer in Standard 
CMOS by using MOSIS Process

Post-Process Etch for CMOS Micromachining:
Xenon Diflouride (XeF2 ) etching is a silicon etch that does not appreciably etch SiO2 or Al. It 
can be used as a post-process etch to make silicon a sacrificial layer for CMOS micromachining.
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Beam Deflection

Hook’s law:
v(x)

Boundary conditions



(a) Review of Beam Bending
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E = Young’s modulus

I= a3b/12 = moment of inertia
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B.C:  v(0) = 0  and v’(0)=0
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(b) strain:
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Note: εmax=1% for polysilicon



ρ = resistivity
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Gn-poly= -20

Gp-poly= 20~30

Gauge factor G:

(c) piezoresistivity:

α: piezoresistivity
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(d) Wheatstone bridge:

ΔV=V+ - V- = VeΔR /(2R)

ΔV/ Ve = ΔR /(2R) = Gε/2
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(e) Spring constant:

Ex1: a=1μm, b=1μm, L=100μm SiO2 beam
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Ex2: a=2μm, b=2μm, L=400μm
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Young’s modulus E

ESi = 190 Gpa, 

EAl= 70 Gpa

Esio2=73 Gpa
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(f) Damping:

Most of the damping in this device will be due to viscous losses.  The dominant 
form of these losses will probably be squeeze film damping, which is nonlinear 
function of the plate separation.

Damping forces F for circular plate is:

Where d is the separation between the plates.

Damping coefficient:

Damping ratio:
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Hydraulic diameter 2R=Dh=4A/U where A is 
the cross sectional area and U is the wetted 
perimeter of the cross-section.
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MOSIS Accelerometer Design Issues (I)

(i) Proof mass: Proof mass ↑ ,  sensitivity ↑

Use all layers of materials to fabricate proof mass!

overglass = 1 μm

metal2  = 1.15 μm

ox2  = 0.65 μm

metal1 = 0.6 μm

ox1  = 0.85 μm

poly2  = 0.4 μm

polyox = 0.08 μm

poly1  = 0.4 μm

Fox+Thinox = 0.6 μm

Density:

metal (AL) =2.7x103 kg/m3

poly = 2.3x103 kg/m3

ox =2.5x103 kg/m3

Total thickness= 5.63 μm

Average density =2.5x103 kg/m3



(ii) beams:

MOSIS Accelerometer Design Issues (II)

overglass = 1 μm

ox2  = 0.65 μm

ox1  = 0.85 μm

poly1  = 0.4 μm

Fox+Thinox = 0.6 μm

Total thickness= 3.5 μm



• Sensitivity:
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• Resolution:
The dominant electronic noise is due to the Johnson thermal noise of the 
Wheatstone resistors by using a low noise amplifier, the resolution will be given 
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• Dynamic range:

Note: εmax=1% for polysilicon
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