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(57) Abstract: A gas discharge laser crystallization apparatus and method for performing a transformation of a crystal makeup or
orientation in a film on a workpiece is disclosed, which may comprise a master oscillator power amplifier MOPA or power oscillator
power amplifier configured XeF laser system producing a laser output light pulse beam at a high repetition rate and high power with

I, a pulse to pulse dose control; an optical system producing an elongated thin pulsed working beam from the laser output light pulse

& beam. The apparatus may further comprise the laser system is configured as a POPA laser system and further comprising: relay

m optics operative to direct a first output laser light pulse beam from a first laser PO unit into a second laser PA unit; and, a timing

& and control module timing the creation of a gas discharge in the first and second laser units within plus or minus 3 ns, to produce

& the a second laser output light pulse beam as an amplification of the first laser output light pulse beam. The system may comprise
divergence control in the oscillator laser unit. Divergence control may comprise an unstable resonator arrangement. The system
may further comprise a beam pointing control mechanism intermediate the laser and the workpiece and a beam position control
mechanism intermediate the laser and the workpiece. Beam parameter metrology may provide active feedback control to the beam
pointing mechanism and active feedback control to the beam position control mechanism.



gas discharge in the first and second | aser units
wWithin plus or mnus 3 ns, to produce the a second
| aser output |ight pulse beam as an anp

the first W@<2008/G549499M 3pul IMEIIIIHIIWWIIIIITIIIIIHIIIIkHILIIHIIIIHIMIIIIIIIIII|I|| LN
—frey—conptise—ti-vergence—econtrot—+n—theoserator——————————

| aser unit. Di vergence cont r ol may conp ri se an
— bemiestfl ﬁqll tlﬂn%% ed ltéq,rra i %ﬁt Forrrvhgttg jesa I ')Zblfel\jzrlttowerfferto the "Guid-

clagi to e 1 ished in t e eyent o, r T e nCo viations" appearing at the begin-
an(ilq"’e cgrrﬁ éé ? Cpor% 6:116 oﬁﬁ Ch ular Issue the PCT Gagette.

|nterned|ate the Iaser and t he mnr?crgce an beam

““>Dﬁ&@wﬂ#&ﬁmvﬁﬂfP&me$€q?ﬁP ITgﬁternedlate t he Iaser and
the workpi ece. Beam parameter netrol ogy may provide
active feedback control to the beam pointing nmechani sm
and active feedback control to the beam position

control mechani sm



