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Relationship bet ween average etching velocity and laser pulse
ener gy density during excimer laser direct etching

WEI Ren-xuan® JIANG De-sheng™ ,ZHOU Zur de?

(1. Fiber Optic Sensing Technology Research Center ,
Wuhan University d Technology , Wuhan 430070, China;
2. Mechanics and Hectronics Institute, Wuhan University o Technology, Wuhan430070, China)

Absract : In order to search for an ecoromica high depth-width ratio micro-fabrication method and build up an ex-
cimer laser direct etching sysem, the relationship between average etching velocity and laser pulse energy dendty
during excimer laser direct etching was invegigated by usng KrF excimer laser with a wavelength of 248 nm to ab-
late and etch gass materid accurately located with a high-precison micro-notion controlling sysem. Bxperimental
results showed that al the yielded grooves are V-grooves; the snde laser pulse etching velocity decreases as the
number of laser pulsesincreases; the depth of the yielded grooves becomes congant when the laser pulses add up to
a ddinite number , there is an upper limit threshold for excimer laser pulse energy dendty in the etching process;
and rectangular degp grooves or cylindrical deep holes can be produced by udng parale laser beams or dynamic
control of etching process.
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Tab.1 Laser puse parameters and dzes o the etching grooves
mm x4 mm
3 700 x51 63 M) (m (m @/ cnf) (' pus)
Hmx5l. 650 m , 1 53.24 128.7 42.9  27.87 53.63
, 2 80.23 171.6 42.9 42.01 71.5
, 3 100.18 178.75 42.9 52.45 74.48
Neaport , 4 118.07 185.9 50.05  61.82 77.46
1 5 132.06 207.35 57.2 69. 14 86. 4
um 6 144.75 228.8 ©57.2 75.79 89.38
7 156.13 214.5 57.2 81.74 92.35
8 165.56 221.65 57.2 86. 68 95.33
3 9 178.25 228.8 57.2 03.32 95.33
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