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IV B.Tech II Semester Examinations,APRIL 2011

BIOMEMS

Bio-Medical Engineering

Time: 3 hours Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

⋆ ⋆ ⋆ ⋆ ⋆

1. Write short notes on:

(a) Advantages of LIGA

(b) Disadvantages of LIGA

(c) Applications of LIGA

(d) Alternatives to LIGA. [4+4+4+4]

2. (a) Explain how Shadowing technique is useful in additive process.

(b) What is Sealed cavity formation. [10+6]

3. (a) What are the advantages and disadvantages of scanning probe microscopy.

(b) Explain about the atomic force microscope (AFM). [8+8]

4. (a) Explain about digital micro mirror with neat diagram.

(b) Write a short notes on integrated micro optics. [8+8]

5. Draw and explain the process flow designing sequence in CMOS foundry. [16]

6. Describe on capacitive-couple switch and its fabrication, coupling and various types
of deposits. [4+4+4+4]

7. Write short notes on:

(a) Natural implants

(b) Gene chips

(c) Diagnostic chips

(d) MEMs in space. [4+4+4+4]

8. (a) Give a brief explanation of the process steps present in Lithography Module.

(b) Explain Pattern definition with respect to positive resist and negative resist.
[10+6]
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1. Write short notes on:

(a) Mold template fabrication

(b) X-Ray Lithography

(c) Directional etch. [6+5+5]

2. Write short notes on the following:

(a) Pull in point

(b) Electrostatic actuation

(c) SCS beam

(d) Additive process. [4+4+4+4]

3. Write a short notes on Bio-MEMS

(a) Cochlear implants

(b) Retinal implants

(c) Neuronal implants. [6+5+5]

4. Explain the concepts and principles behind Capsule Endoscope. [16]

5. (a) When does one want to use thermal oxidation?

(b) Explain the classical process used to form silicon dioxide on a silicon substrate,
With a schematic diagram of typical wafer oxidation furnace. [4+12]

6. (a) Brief the digital micro-mirror device and DLP technology.

(b) Detail the function of micro-mirror and its various applications. [8+8]

7. Explain scanning probe microscope and its essential components with neat sketch.
[16]

8. (a) Describe in the terms of the power is supplied for the MEMS and its technol-
ogy.

(b) List out the types of power used for MEMS and its advantages. [8+8]
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1. (a) Explain XeF2 isotropic silicon Etch with schematic.

(b) Explain Reactive Ion Enhanced Etch with schematic. [8+8]

2. (a) Explain the different types of optical switches with neat diagram.

(b) Discuss the merits and demerits of the optical switches. [10+6]

3. (a) Explain the piezonesistive AFM.

(b) What are the advantages and disadvantages of AFM. [8+8]

4. (a) Describe on serial and parallel types of micro assembly.

(b) Discuss on the various procedures involved in assembly and micro-assembly.
[8+8]

5. (a) Explain about the requirement of the mechanical resonators.

(b) Compare the mechanical and electrical resonators. [8+8]

6. (a) Explain the multi point calibration mechanism in Bio-MEMS.

(b) Why this method is superior when compared to the other calibration mecha-
nisms? [12+4]

7. (a) Explain MEMS post processing steps in detail.

(b) Describe any one method of calibrating the MUMPs. [8+8]

8. Write short notes on following related to clean rooms:

(a) Gowning

(b) Donning

(c) Doffing

(d) Laminar flow. [4+4+4+4]
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1. (a) What is “micro matching”?

(b) Define aspect ratio?

(c) Explain the three basic techniques in micro matching. [4+4+8]

2. (a) Describe scaling in Rigid-Body dynamics and scaling in electrostatic forces.

(b) Describe scaling in electromagnetic forces and scaling in electricity and fluid
mechanics. [8+8]

3. Explain the Foundry process sequence in JDS Uniphase MUMPs. [16]

4. Write short notes on:

(a) LIGA Masking

(b) Isotropic Etch

(c) Mold Template

(d) PMMA structures. [4+4+4+4]

5. Write short notes on:

(a) Micro-spherical lens

(b) Micro-fresnel lens

(c) Optical lens. [6+5+5]

6. (a) Explain the origin and expression of piezoresistivity with relevant figures.

(b) Describe the transverse and longitudinal gauge factor with relevant figures.
[8+8]

7. (a) Explain the mechanics involved in designing the cantilever beams in MEMS.

(b) A cantilever beam having dimensions of (length: breadth: width) 100:2:2
micrometers, How much does beam bend in 1g gravity field? Assume necessary
data. [8+8]

8. (a) Explain on deterministic and stochastic process of MEMs processing.

(b) Describe on hexsil process. Explain the various techniques involved in it.[8+8]
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