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Background

€ INHERENT PROBLEM of BLADE DICING
Bundesirable mechanical stress

>t is difficult that dicing processing speed become
higher or wafer thickness become thinner.

But, Wafer will be thinner

>>> LASER DICING!!
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Laser Dicing

Ablation method

B Debris contamination mNo debris contamination
mCleaning process ¢ ®No cleaning process
BCut loss M| ess cut loss
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Advantages of SD

High Speed dicing for thinner wafers
without chipping.

No debris contaminants and no creating
damages on the surface.

Completely dry process.
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Stealth Dicing Process
(1st Step: Laser Processing)
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Stealth Dicing Process
(2nd Step: Wafer Separation)

Before tape expansion After tape expansion

Tape Wafer

129



ISMP2006

Cutting Edge Quality

. Sunpin Diging Seminy inpide!
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SEM image of cutting edge by SD
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Cutting Edge Quality

mStealth dicing (top view) EBlade dicing (top view)
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Processing Mechanism

40ns 20ns  Ons 50ns 100ns 200ns 1emp.K

focal depth: 60 um

5
S5 0 5
radius, um

Depth from the wafer surface, um

Pulse shape: gaussian (peak sst 0 ns)
Fulse duration: 150 ns
Reported by E. Ohmura et al. (2006)
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Device Characteristics

©BHT test dicing
12 [V], 85 [%], 85 [)C]; 0~500 [H]  d margin
O TC test
-55°C~125°C; 0~100 [cycle]

BHT test ' TC test

d=10 fum]  d=150 [um) .,. " 0 [um] d=150 [um]
* 0 [H] * O[H [cycle] = { [cycle]
* 500[H] e« 5001[H) 00 [cycle]  * 100 {cycle]

Dark current /y [A]

0.1 1 10 § 1 10
Bias voltage Vi [V] Bias voltage Vg [V]
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Application for a DAF

ISMP2006

Application for a DAF

Laser beam

.
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Application for a DAF

ers§ Section

®\Wafer size ~8inch
®\Wafer thickness: 100 um
®DAF thickness :25um

Front s}ide Back Side
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Stealth Dicing Machine

s el

In-line system components for 12 inch MawonDicing Maémue
*Mahoh Dicing Machine (SDE inside) I EiES—lauye
UV Irradiator

* Tape mounter &Tape Expander

*This system is provided by
ACCRETECH
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Summary

Process & mechanism

€ The process consists from two steps which
are laser processing step and separation step.

€ The wavelength of laser beam is -
transmissible wavelength for the wafer.
However, inside of Si wafer is processed due to
temperature dependence of optical absorption
coefficient
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Summary

Advantage & Application

& Advantages are high speed dicing, no
debris contaminants, completely dry process,
etc. .

€ The cutting edges were fine. The lifetime
and endurances did not degrade the device
characteristics

@ A separation of a wafer with DAF was
introduced as an application for SiP
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