
The present invention is devised in view of the foregoing problem, and has an object 

of providing a laser annealing treatment apparatus and a treatment method which can increase 

the range of the energy density, namely the proper margin, suitable for the crystallization and 

the like while restraining a decrease in throughput as much as possible. 

According to a first aspect of the present invention, a laser annealing treatment 

appar. atus to crvstallizc 2 an amorpl ions silicon semico: nductor film bv irrad iiating a pulsed laser 

light to the amorphou s silicon s> emiconductor film with relatively scan-ning the pulse laser 

light with respect to the am on Dhous silicon semi conductor film is ] provided. The laser 

annea ling treatment ar )paratus co: mprises a laser ligh t source that outputs pulse laser light; an 

optics il system that sh apes the pi ulse laser light, anc I leads the shaped p ulse laser light to a 

semic inductor film sl­ibiect to tre iatment; and a stag< 2 to be set the semic conductor film to be 

irradi; ated by the pulse 5 laser light . wherein the pulse laser light irradiatin g the semiconductor 

film. which the pulse laser light is obtained bv sunt ̂ imposing or synthe sizing a plurality of 

pulsed laser lights, presents a rising time equal to or less than 30 nanoseconds from 10% of 

the m aximum height 1 :o the maxi .mum height in the pulse energy densit and a falling time 

equal to or more than 85 nanose jconds from the iximum height to 1C 1% of the maximum 

heigh t so as to obtain crystals he iving a crystal graii i diameter of equal ' to or more than 200 

nanor neters by irradi at :ine the pul, se laser light to the ; amorphous silicon se miconductor film. 

According to ; a second a spect of the presen t invention, a laser annealing treatment 

methc )d is provided. T he method comprises obtaining I pulse laser light wt rich presents a rising 

time < squal to or less tl lan 30 nanc >seconds from 10% of the m aximum hei .ght to the maximum 

heigh t in the pulse en ergv densit v, with superimpos ing or synthesizing ; a plurality of pulsed 

laser lights, and a fal ling time € saual to or more th an 85 nanoseconds from the maximum 

heigh t to 10% of the maximum height in a pulse \ vaveform: and a rel; ativelv scanning the 

pulse laser light with respect to an amorphous sil.i< :on semiconductor i ilm while the pulse 

laser light is irradiati ng the am orphous silicon sej mi conductor film, t3 aereby carrying out 

crystallization surface treatment of the semiconductor film to obtain crystals having a crystal 

grain diameter of equal to or more than 200 nanometers. 
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MEANS OF SOLVING THE PROBLEMS 

[0006] 

That is, a laser annealing treatment apparatus according to the present invention in a 

first aspect, includes a laser light source that outputs pulse laser light, an optical system that 

shapes the pulse laser light, and leads the shaped pulse laser light to a semiconductor film 

subject to treatment, and a stage to be set the semiconductor film to be irradiated by the pulse 

laser light, where the pulse laser light irradiating the semiconductor film presents a rising 

time equal to or less than 35 nanoseconds from 10% of the maximum height to the maximum 

height in the pulse energy density, and a falling time equal to or more than 80 nanoseconds 

from the maximum height to 10% of the maximum height. 

[0007] The laser annealing treatment apparatus in a second aspect of the present 

invention in a first aspect is characterized in that the rising time is equal to or less than 30 

nanoseconds, and the falling time is equal to or more than 85 nanoseconds. 

[0008] The laser annealing treatment apparatus in a third aspect of the present 

invention in the first aspect or the second aspect is characterized in that the apparatus 

includes a waveform shaping unit that shapes the pulse laser light output from the laser light 

source into a pulse waveform having the rising time and the falling time. 

[0009] The laser annealing treatment apparatus in a fourth aspect of the present 

invention in the third aspect is characterized in that the waveform shaping unit includes beam 

splitting means that splits the pulse laser light output from the laser light source into a 

plurality of beams, delay means that delays each of the split beams, and beam synthesizing 

means that synthesizes the respective split beams. 

[0010] The laser annealing treatment apparatus in a fifth aspect of the present 

invention in any one of the first to fourth aspect is characterized in that the apparatus includes 

a plurality of laser light sources, wherein beams of the pulse laser light output 


