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Fig. 1 The scheme of the pulsed laser irradiation
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100~ 2000 nm JEHIWN, L2 JERE Ls T Ly WAF . S At 5888 o SR Ko F kb fe
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T B2 B4, R, -Si-H/a-SiN. -H MQW I [ #42  HUR R o-Si-H K
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Table 1 Parameters of films and substrate used for the calculation

a-Si‘H/a-SiN. ‘H HQW Fused
Lsdn= 55Lsdy= 46 Ls-Ly= 37 quartz"
absorption coefficient &(em™ ") 1.5X 10° 1.0x10° 0.75%10° 0.6x10° 0.45%10° -

M aterial aSi-H'"  @SiN.-H'?

”‘T“[“%v‘ﬁjl‘;'}g;i*‘"-" 0.47 0. 079 0. 135 0.118 0. 105 0. 049
densityP (g/cm’) 2.29 2.38 2.335 2. 344 2.353 2.76
specific heat ¢ (1/gC) 1.025 0. 882 0.952 0.938 0. 924 0.272
diffusivity D = K/Pe (em’/s) | 0.2002 | 0.0376 | 0.0607 0. 0537 0. 0338 0. 0386
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nm ) B, P JEE P A e e WO g 1) 22 20, ITRAAE dy =7 nm 00T B2 S0 25 56 ) g K THil
H( WL 2) o a—Si-H {ERKIPES RS (¢ = 30 ns) A HCK L L 2928 1500 nm, 11 o Ji A7 S 1) 44
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Fig. 2 The temperature rise of the film top and bottom

a function of energy density of the pulsed laser

for different film thicknesses

versus the film thickness just before the irradia-
tion ended (t = 30 ns), the irradiating KrF pulsed
laser energy density is 200 mJ/em”. Note

there are two scales in this figure
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Fig. 4 The temperature distribution change of a single a—
Si-H layer with the thickness of 400 nm after be-
ing irradiated by the KrF pulsed laser with an

energy density of 200 m]/em’
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Fig. 5 The temperature distribution change of a-8i =
H/ a-SiN. ‘H MQW structure (Ls Ly = 5:5) afl-
ter being irradiated by the KrF pulsed laser with

an laser energy density of 400 mJ/em”
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Calculation of the Temperature Distribution inside Semiconductor
Films Irradiated by a Pulsed Laser

Gao Xiang Huang Xinfan Chen Kunji
( Dep artment of Physics and Laboratory of Selid State Microstructures, Nanjing University, Nanjing 210008)

Abstract T emperature distributions induced by laser pulses in an absorptive semi-
conductor film deposited on a non-absorptive substrate have been calculated. For
cases of a—Si ~H film and a-Si-H/aSiN. -H multi-quantum well structure on the
quartz substrates irradiated by the KrF pulsed excimer laser. we analyzed the effect
of film thickness, laser energy density and the ratio of sublayers’ thicknesses of
a-Si-H/aSiN.-H MQW structure on the temperature distribution and crystalliza—
tion of a-Si-H and a-Si-H/a-SiN. -H M QW structure.

Key words laser irradiation. temperature distribution, crystallization, amorphous

silicon, multi-quantum well



