CHARACTERIZA TION OF CONTACT ELECTR OMECHANICS

THROUGH CAPACITANCE-VOLTAGE

MEASUREMENTS AND SIMULATIONS

E.K.Chan, K.Garikipati, R.W.Dutton

CISX 305, Center for Integrated Systems Stanford University, Stanford, CA 94305 Tel: (650) 723-1482 Fax: (650) 725-7731

contact: c han@gloworm.stanf ord.edu

WHEEL OF FORTUNE

why might simulation results based on parameter s extracted fr om test structures not matc h experimental de vice measurements?

Device

Test Simulations

Measurements

structures

extrapolation identification

parameter e xtraction

CV: FIXED-FIXED BEAM

Applied Voltage (V)

Capacitance (pF) offset

V>V_{pi} dV/dt < 0 dV/dt > 0

Ακαδεμια , R.W.DUTTON, STANFORD UNIVERSITY

CV: CANTILEVER BEAM

Applied Voltage (V)

Capacitance (pF) dV/dt < 0 dV/dt > 0

Ακαδεμια , R.W.DUTTON, STANFORD UNIVERSITY

CONTOURS OF VPI

Modulus of Elasticity (GPa)

Biaxial Compressive Stress (MPa)

0.1V

0.2V

0.5V 1V

320μm

Ακαδεμια , R.W.DUTTON, STANFORD UNIVERSITY

CONTOURS OF VPI

440 μm

Modulus of Elasticity (GPa)

Biaxial Compressive Stress (MPa)

E=128 ± 3.5GPa

σ =-7.5± 0.5MPa

Ακαδεμια , R.W.DUTTON, STANFORD UNIVERSITY

CONTOURS OF CV

Modulus of Elasticity (GPa)

Biaxial Compressive Stress (MPa)

E=133 ± 7GPa

σ =-8.8± 1.5MPa

320μm

15fF

20fF

25fF

Ακαδεμια , R.W.DUTTON, STANFORD UNIVERSITY

CV CURVES

Applied Voltage (V)

Capacitance (fF)

320μm

280μm

400μm

Ακαδεμια , R.W.DUTTON, STANFORD UNIVERSITY

NITRIDE CHARGING td dQ kA 1 t t_0 ---– exp – t ------------------------------- =

12V

10V

320μm beam

Ακαδεμια , R.W.DUTTON, STANFORD UNIVERSITY

ANOMALIES

Bowing of fixed-fixed beams Curling of cantilevers (range of amplitudes) (opposite stress gradients)