Temperature Measurement of the High
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Figure 1: Schematic Cross-section of the micro-LAM system

Figure 2: pLAM system

« Micro-Laser Assisted Machining

« Machining Parameters - Effectiveness of Micro-LAM

» Goal of the Project

« Challenge: Spot-size (50x50 microns), 500° C — 1500 °C, Not surface temperature



Proposed Solution
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Step 5: FEA Thermal Model
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Legend:
[ ] Silicon Wafer
S10, Thin Film layer
[] Negative Photoresist
=4 Quartz Plate for Mask
Il Chromium Thin Layer for Mask

1. Clean the original 2-inch diameter Si wafer with a mixture of chemicals
S1 such as Sulfuric Acid and Hydrogen Peroxide to remove organic and
inorganic contaminants that exist in the surface of the Si wafer. After
applying the mixture of chemicals, apply distilled water to rinse the Si

wafer.

AR R . Oxidize the Si wafer with a 8iO, thin film. This is accomplished by
S heating the Si substrate to temperatures around 900-1150°C.

k2

3. A negative photoresist will be applied on top of the oxidized layer.

A
S1

4. A mask is created with quartz plate (with an opaque pattern usinga
chromium layer) to pattern the width of the cavity side as shown in

TR S Figure 4. An estimated width “w™ as shown in Figure 4 hasbeen

_ determined to be 5 mm.
S1
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The photoresistis exposad to UV lightwith the fabricated maskin siep 3.
In this part, the chemical propertizs ofthe photoresis t chanse malking the
vnexposad part saluble to 2 developer.

A developer solution is vsed to etch the vnexposed photoresist.

An stchant suchas NHF+HF is vsed to remove theoxide laver benzath
the exposad photoresist (this attacls theoxide laver but not theexposad
photorasist).

The exposed photoresist is removed byusing H. 8O, (strong acid ), this
attacls the photorssist withouteavsing damags to the 31 or oxde lavers.

KOH iz vzad to finallyetch the Silicon (the concentration of the KEOH
solvtonvsad will determine the time that it needs to be applisd acconding b
etching rats tables suchas that in Appendixe). Thiswill resultina
trapezoidal shape due to thedifferent stching rates of $iin its different

erys tal faces exposed (The sloped sidewill malkee 2 54. 7 dagree ansla with
the horizontal). Note that now thelaver of 810, layer wordcs as an etch maslk
to only allow the wetanisotropic stchof 811n the oxide wind ow.

The now expossd oxide laver is removed to exposethe rest of the 81 surfcs.

Figure8: Three-dimensional View of the Etched Si (Silcon
Microfabrication Techniques, 2007)
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Etched cavity of
wafer

Silicon wafer surface

B

RTD (1 mm line width, 5 mm

A

long, and around 200 nm thick)

A

Figure 10: Bottom View of Etched
Silicon with RTD across the Length of
the Cavity Shown in Figure 9

Conceptual Plot of RTDs' Change in
Resistance with Temperature
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RTD Construction Procedure

1. Adhesive layer - Few nanometers
2. A thin layer of Platinum / Nickel = 100-200 nm

3. A second mask

4. A conventional lithography process as followed to etch

5. Connect one micro wire (20 to 50 microns)



Avoiding Error

e Stain measurement of RTD

 Avoid increasing the current level (self-
conducting effect in RTD)



Gantt Chart

Review Plane of Action L
Step 1: FEA Analysis
Step 2: Etch Si Workpiece (create mask)
Step 2: Revise all chemicals and materials J r
Step 2: Conduct Lithography + etching [

[ Step 3:Make sure material to be deposited is... [ |

Step 3: Deposit thin film :
Step 3: Get all chemical and materials for...

Step 3: Etch material for RTD [ ]

Step 4: Get micro wires =
1 Step 4: Construct Labview interface for Data...

Step 4: Conduct Experiment [ ]

| # of Days to complete

Step 5: Construct FEA thermal model [ |
Step 5: Discuss validity of results [ |

Interpret Results (summarize data + ouline) [ |

Wright final report —
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