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Mechanical A

Basic Concepts / Vibration
See Dally et al: Chapters 11 & 13
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Basic Concepts

Stress =  F/A (force/unit area)
Strain  = ∆ℓ/ℓ (extension/length)

(Poisson’s Ratio)
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Plastic strain

Elastic
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See also Dally Fig 11.3
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(a) Low energy (b) High energy
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Basic Concepts
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(from previous slide)
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dx/dL=cosθ
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M is torque
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See Dally 11.2.2
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(Dally 11.4)
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See also Dally Fig 13.26(a)
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Stress in through-hole pins
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Simple Vibrations Theory

13.7, 13.9)
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Forced Vibrations
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Dally Fig 13.14
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Dally Fig 13.23
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Dally Table 13.3
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See also Dally Fig 13.17
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Assignment #4

A. (1) Calculate the crosstalk signals in a quiet 
transmission line adjacent to an identical active line 
with a 1volt ramp step input of 1ps risetime on a 
10cm active transmission line with inductance 
15nH/m and capacitance 10pF/m, with both 
terminated in Z0 at both source and load. Assume 
mutual inductance and capacitance 10nH/m and 
5pF/m. (2) Use any version of SPICE (or equivalent) 
to simulate this system, and comment on your results.

B. Dally et al, Problems:
11.16, 11.19, 11.20, 11.21, 11.24
13.24, 13.26, 13.36 

Grad Projects
• Sigrity (or other) EM modeling (demonstrate applications)

• Through silicon vias (Cu TSVs)

• Embedded components (R, L, & C)

• Compare reliability of no-Pb solder vs Sn-Pb

• Tin whiskers (cause & cure, reliability issues)

• Inkjet printed conductors (e.g. for flex electronics)

• Surface activated bonding (SAB)

• Life cycle modeling for the environment

• Drop test relationship to vibration testing

• Optoelectronic packaging

• MEMS packaging

• Biomedical electronics packaging

• High power LED packaging
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