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Investigation of Electromigration in Micrometer-Scale Metal Wires
N by In-Situ Optical Microscopy
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1. Introduction 2. Experimental Setup [[u_G—Gu_g_uu—" gg R %@

@ Fabrication Technique for Closely Spaced Electrodes by Electromigration (EM) (1.2 ﬁ“m: & ;"";/St_"zms
- Joule heating and local temperature play a key role for the evolution of EM [3, arrowest 7art: 5.0 um

@ EM-Induced Gap Formation in Au Wires [4.5]
- Scanning Electron Microscopy (SEM) & Transmission Electron Microscopy (TEM) vB Digital
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— High Voltages and/or High Vacuum Environments
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@ Heating in Al [¢ 7 and Pt [8] Wires before and during EM
Passivation
Optical Microscope
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+ In-Situ Temperature Measurements Using Thermal Emission Microscopy
Coating

— Complicated Experimental Procedures and/or Expensive Facilities
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| This Study: Investigation of Electromigration by In-Situ Optical Microscopy | | ’.\ Vibration ool Passivation Film:
ZEP-520A, 400 nm

3. In-Situ Optical Microscopy (OM) of Electromigration 4. In-Situ Near-Infrared (NIR) Microscopy
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— VRE: The color transition area was enlarged due to Joule heating process by the EM. % :
— FCE: A gap was slowly formed and a gradual color transition was clearly observed. . 2CLro hods C d with SPM Lithography
= [he temperatire of the passivation film Was estimated 1o be above 4/3 K B : chit . After ECE 1-V Properties
[9] ZEON CORPORATION, ZEP520A High Resolution Positive Electron Beam Resist Technical Report, Ver. 1.02, April 2003. & S ',
Available at http://www.zeon.co.jp/.
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@ Gap Formation and Thermal Distribution during EM in um-Scale Metal Wires Investigated by In-Situ Optical Microscopy
— A gap was formed rapidly in VRE and slowly in FCE processes.
— The color variation of the passivation film was clearly visualized around the gap and was gradually caused in the FCE procedure.

€ A Hand-Made, In-Situ NIR CCD Imaging System
— The threshold temperature for detection in the system is approximately 700 K. = Simple NIR CCD imaging system can easily obtain NIR images during EM.

| In-situ optical microscopy can simply and easily investigate EM process of various materials in ambient air. |
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