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A Discharge-Pumped KrF Excimer Laser with High Efficiency
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Abstract 248 nm discharge-pumped KrF excimer laser is importantly used in microelectronics and medicine. For

voltage above 25 kV.

excimer laser. The effect of switching power supply on the charge/discharge characteristic and the effect of gas
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mixture on the output efficiency and energy of the laser are studied. Compared with the previous product, the
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most applications, maximal output efficiency and energy are very important parameters of a laser. A KrF excimer

laser with high efficiency is developed. For obtaining the maximal output efficiency and energy and achieving the
stationary discharge of the KrF excimer laser, a new switching power supply, compact electrodes the optimization of

storage/discharge capacity, and gas mixture are used to develop a small-type high-efficency discharge-pumped KrF

property of the laser is improved considerably. The repetition rate of the laser is 1~80 Hz, the maximal efficiency is

about 2.5% and the maximal output energy is up to 380 mJ. The pulse to pulse stability is about 1.8 % with discharge
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Fig. 1 Schematic diagram of excimer laser with switching power supply

2 WEOLR IR E . N T IR BB 5A RL
{14 22 Y TR P 38 B R SR 5 0 ) R N R O e 2
TRECHAR™ . FEAR BT, xSk R R S AT T
TFEAEA B SR K 54, 2 em, $E3. 12 cm,
JE 1.8 em, A 2.2 em. H T BCGEMES THOEE
HOFT L SEBLE SR AT HEAT TR [RBIE 5, G
FHAS Fh I B B R RO e R g8 S5 k. H

preionization discharge

gas reservior
circulation

chamber
=] )
ition fan

anger

B2 Bota R

Fig. 2 Structure of laser chamber
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Fig. 3 Control and output signal sketch of

switching power supply
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Fig. 4 Output energy profile with different gas mixtures

as function of discharge voltage
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Fig. 5 Laser efficiency profile with different gas
mixtures as function of discharge voltage
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Table 1 Gas mixtures of A and B

) ) Total pressure /
Gas mixture

KPa

V(Ne): V(He): V(Kr): V(F,) =
90.40:4.56:4.80:0. 24 200
V(Ne): V(He): V(Kr): V(F,) = 330

94.55:2.30:3,03:0. 12
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Fig. 6 Output energy profile with different capacities

as function of discharge voltage
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Fig. 7 Laser efficiency profile with different capacities

as function of discharge voltage
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