The 20" century has been named "The Century of the Electron" as electrical energy as the basis for
considerable progress in life and economy. However, at the end of that century, more and more new
products and technologies have been based on optical technology. That's why the 2f' century is
considered to be "The Century of the Photon" and lasers are an important source for photons.

The actual national German funding initiative, 'Optical Technology - made in Germany' covers a wide
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range of applications of photons: Innovative beam sources (e.g. short
short pulses, new opto-semiconductor technologies), new optical concepts (e.g. micro- and nano-

technologies and others.
This presentation will focus on the activities about the innovative laser sources and their applications
for materials processing and production technologies.

optics, photonics crystals), optical metrology, system integration, innovative applications and productiop
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[#£33#:%] Applications of Ultrafast Lasers [Bo Gu (GSI Group, USA)
in Semiconductor and Microelectronics
Industries

Ultrafast lasers and their applications have been extensively studied in the last few years, mostly from
the pcunl of vwew of laser maler\al interactions. This paper intends to review the current status of their

in and mi onics industries. Current commercig
ultrafast laser systems are analyzed. Leading edge applications will be presented. Requirements for
ultrafast laser based production systems and future directions are discussed.
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Kilo-watts Yb:YAG / Nd:YAG slab lasers by ~[Mali Gong(Tsinghua Univ., China)
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corner-pumping
orner pumping scheme in high power solid-state slab Tasers is introduced for the application ¢

material processing. In this scheme the pump light from diode arrays is coupled into the slab through
four chamfers at the four corners or arrises ir , and the multi-p: ion of the
pump light is realized for the pump light is restricted in the slab after incidence in it. It is helpful to
improve the pump absorption efficiency, uniformity and realizing high average power output. A kilo-
watts high efficiency Yb:YAG/YAG composite slab laser is presented, in which the corner-pumped
scheme is adopted. A 1016 W continuous-wave output has been obtained with the slope efficiency
and optical-to-optical efficiency of 42.8% and 34.4% respectively. Based on the foregoing study, 5-kilo-
watts class Yb:YAG and Nd:YAG slab lasers using corner-pumped scheme are designed respectively,
and compared to other pump methods including edge-pumped and end-pumped, etc.. The pump
absorption efficiency and uniformity is studied in detail. Heat removal and the thermal effects are

also. Power scaling approach of this architecture

is put forward.
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Laser Producing Particulate Reinforced MMC [Minlin Zhong (Tsinghua Univ., China)
Coatings and Their Industrial Applications

L—H—FibikzE AL A #R- B N1 TR (RIS
AfEEROER

HRERITEX)

The rapid heating and solidification process induced by a focused high power laser beam on metal
surface provides unique metallurgical conditions which are significantly far away from the equilibrium
state, by which it is possible to produce high quality coatings rich of supersaturated solid solutions,

MMC) combines the good toughness of the metal matrix and good hardness of the reinforced hard
phases homogeneously distributed. This composite offers excellent mechanical performance and brigH
prospect for industrial applications. Tsinghua University has been focused on the extensive
investigations on the producing of various PR-MMC on engineering substrate materials based on the
understanding of the unique physical and chemical me(allurgy charactenstlcs within the melt pool and
the controlling of the alloy i and

This paper covers the following contents:
(1) Design thinking on the alloy composition of the coatings;
(2) Principle on precipitation of the reinforced hard phases in particulate form and homogeneous
distribution;
3) Laser producing Iron, Nlcke\ and Titanium based PR-MMCs;
(4) and tril cf istics of the PR-MMC atings;
(5) Industrial applications of the laser produced PR-MMC coatings

metallic compounds and various metastable phases. Particulate reinforced metal matrix composite (PR-

it
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[#5%13%:%] Laser shock processing of Remy Fabbro (CLFA ,France)
materials: Basics mechanisms and

application
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Laser shock processing has been invented more than 30 years ago at the Battelle Institute (USA). It is
a surface treatment that uses induced shock waves, generated by a pulsed laser working in the
nanosecond range pulse durations, and at a few git incident laser i i If the intensity|
of the induce shock wave is high enough, the surface material can be plastified over a depth of about
typically one millimeter, due to the shock wave propagation. The resulting surface modifications may
induce interesting improvements of local properties (hardness, fatigue strength, corrosion resistance,
...). Many studies have greatly improved our knowledge of the basic mechanisms that control this
complex process. They concern plasma, laser interaction and shock wave physics, and need specific
diagnostics. | will review these main results. Finally, | will discuss the rather recent industrial applicatior
of this process and give the constraints that result on corresponding laser technology.
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[#5515%:E] Online Monitoring for Remote
Welding

Berthold Kessler (Precitec KG)
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Photodiode based systems for CO,-Laser Scanners and for solid state lasers. New results about
camera based evaluation for Solid state laser scanners. Laser Welding Monitor with camera plug in th
future solution for detection of bad welds and classification of failures.
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[4%715%;8]Dicing of wafers by patented Delphine Perrottet, Yasushi Kozuki and
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water jet guided laser — the total damage-free|Bernold Richerzhagen(Synova, Switzerland) ]
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Peter Chall (A.L.S.I. Advanced Laser
Separation International)

Low Power Multiple Laser-Beam Technology
for high speed, damage free dicing of Silicon-
and Compound Semiconductor wafers
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Since more than 15 years ALSI's Multiple Beam Technology is used for high volume wafer dicing in th
semiconductor industry. A multitude of low power laser-beams prevents the heat damage of the wafer
material, which is induced by single high power laser-pulse applications. The present technology allow;
up to 50 beams and processing speeds in excess of 500 mm/sec.

Synchronizing the multiple beams with a high speed planar motion system, as used for stepper
applications, provide the dynamic accuracy to reduce the dicing streets to less than 30 microns. For
LED's and small Silicon-dies the component packing on a single wafer can be increased by 30 to 40
percent. Additional to this productivity boost the technology overcomes the process capability problem:
of the current mechanical dicing technologies: no chipping, wafers with thick backside metal-layers cai
be diced, no quality deterioration due to wear of the sawing blade or diamond tip, brittle I1//V materials
used for LED- and RF-IC applications can be diced at high speed without chipping.
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