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Excimer Pulse Energy Stabilization Realized by Charging
Voltage Realtime Adjusting

Liang Xu You Libing Wang Tao Yu Yinshan

(Anhui Institute of Optics and Fine Mechanics , Chinese Academy of Sciences, Hefei, Anhui 230031, China)
energy.

Abstract A closed-loop feedback system for excimer laser pulse energy stabilization was introduced, which included
shielded and the signals between the parts were transmitted by fibers.
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a pulse energy detecting part, a switching mode power supply and a controller. Each part of the system was well

With average algorithm of pulse-pulse

discharge voltage, the reliable close-loop control can be realized under the condition of strong electromagnetic
with the gas in a poor situation and low discharge voltage. The method can effectively improve the stability of pulse

interference. Tested on a 5 Hz spark discharged KrF laser, the system effectively reduced the laser pulse energy

fluctuations standard deviation from 4.71% to 3.01% with a gas fill in a sound situation and from 7.18% to 3.62%
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Fig. 1 Response waveform of pyroelectric
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Fig. 2 Relationship between V,, and pulse energy
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Fig. 3 Circuit schematic of energy detecting
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Fig. 5 Negative peak-holding circuit
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Fig. 7 Output waveform of the switching mode
power supply(SMPS)
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Table 1 Data of voltage constant mode m)J
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Table 2 Data of energy constant mode m]

129 132 134 131 127 132 132 126 128 131
129 129 131 132 133 127 131 135 126 135
137 139 133 133 132 127 139 129 129 135
133 133 122 132 133 139 122 135 130 133
134 137 137 130 128 133 133 138 131 127
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Fig. 10 Waveform of the reference voltage at the
energy constant mode
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Table 3 Voltage constant mode pulse energy with

mirrors at the original position m]

118 128 131 123 128 129 139 129 105 133
133 131 127 120 121 116 121 127 130 132
125 108 120 119 140 120 140 108 132 120
130 105 122 118 115 108 118 140 117 131
125 127 136 134 123 125 125 115 130 119
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Table 4 Energy constant mode pulse energy with

mirrors turned deviated m)J

130 127 129 131 127 126 127 132 131 121
131 130 133 128 128 135 109 129 124 127
125 126 131 126 126 126 124 125 123 123
120 125 125 124 127 128 119 120 122 117
126 125 132 124 132 125 122 128 122 124
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Fig. 11 Change of the reference voltage with

mirrors turned deviated
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