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1. Why is TLM required?

Electrode

Current must flow Iin both direction

between source and drain.

Ohmic contact is very important!




1. Why is TLM required?

Contact Small region in the vicinity of the contact
Resistance /
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A.: Contact area
R.: Contact resistance
pc: Contact resistivity




1. Why is TLM required?

Values caused by contact

R, =2R+2R +R,,
()
ey
Rsami y :

Semi

Metal has very low resistivity
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Contact resistance may be obtained by measuring the total resistance.




2. Principle of TLM

Current Crowding
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The physical length and width of
the electrode should not be used
directly to determine the contact
resistance.

Effective area of contact: Ly

Called by transfer length
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2. Principle of TLM
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3. TLM process

Patterning in a yellow room for Mesa-isolation

Mesa etching with ICP-RIE

Patterning in a yellow room for Ohmic metallization

Ohmic metallization with E-beam evaporator

Rapid Thermal Annealing




3. TLM process

Metal contact Mesa area
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Mask pattern for mesa etching
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(b) TLM cross-section-view

Ficure 3.2: Schematic of TLM test structure



3. TLM process

Metal Alloying

Work function is vital factor in ohmic contact!

‘ = Reduction of work function

» Increase of conductivity




3. TLM process

Role of Metal
Aluminum (Al) Gold (Au)




4. How to measure Contact resistance

2 point probing
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2 point probing

* Advantages
« Easy to measure contact
resistance

* Disadvantages
 Lots of assumptions
« Low accuracy



4. How to measure Contact resistance

4 point probing The elimination of resistances between contact and wire
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4. How to measure Contact resistance

Fitted Resistance

Mask pattern for mesa etching

Rc(ohm*mm) = Rc(ohm) x width

Gap spacing (L), um



Thank you for hearing my TLM presentation!



