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MEMS Design Flow Based on DFM Concept

# & I - % % " - Mark da Silva”™
(Seungoh Han * Park Kyoun Oh : Mark da Silva)

Abstract - MEMS design flow based on DFM concept is presented and applied to gyroscope design as a test case. It is
purposed to contribute to the yield improvement by considering the process-related parameters from the design phase. After
defining the performance requirements, the sensitivity analysis should be done on the draft design(s) to find out the key
parameters related with the device performance. By doing so, TEG can be designed for the selected process and/or material
parameters. Through a set of test runs, the process capability is characterized and the material properties are extracted using
the TEG. Then we can estimate the virtual yield of the current process for the designed device by running Monte Carlo
analysis where the process and/or material property variations are considered. The estimated yield will make us redesign the
device to be more robust or improve the current process to have the smaller variations.
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Fig. 2 Process Characterization TEG (upper) and Material
Property Characterization TEG (lower) [3]
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Table 1 Types of test structures

Line Width/Spacing Chevron Structures

Layer Thickness Step Structures

Side Wall Angle Resonant Structures

Alignment Alignment Structures

Impedance TRI. Measurements

Electrical Resistivity Conductivity Lines

Sheet Resistance Conductivity Lines

Contact Resistance 4-Point Probe Structures

Dielectric Permitivity Fixed Plate Capacitors

High Frequency Impedance TRL Measurements

Seebeck Coeff. Bridges & Beams

Thermal Conductivity Bridges & Beams

TCE Cantilever Beams
Residual Film Stress Doubly Supported Beams
Modulus Arrays, Cantilever Beams,

Bent Beam Gauges, Torsion
Beams, Gas Gauges,
Multilayer Beams, M-test
Structures

Poisson Ratio
Longitudinal Stress
Stress Gradient

Stiction Cantilever Beams

Cyclic Fatigue Torsion Beams

Fracture Toughness Notch Structures
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Fig. 4 Schematic view of a gyroscope as a test case
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Nominal Value = 7.186%k

Part Parameter Nominal

Type Name Value Sensitivity
- length_beam1l 600u -14

- width_beam1 Tu 1.05

- poly_layer—>elastic 160u 0.351

- width_beam?2 5u 0.351

- length_beam?2 150u -0.351

- poly_layer->h 10u 0
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Fig. 5 Sensitivity analysis result on the gyroscope
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