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Evolution of discharge
produced plasma source
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RDE SOURCE
Design # 3
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Features.

Tin is delivered by passing
the rotating disc electrodes
through the baths with
liquid tin.

The liquid tin into the baths
is used for both heat
removal from electrodes
and sliding contacts.

Simple system of tin
surface regeneration.




Conversion efficiency as function of input energy
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High- effective operation at high input energies (E;, ~ 8 J/pulse) gives the possibility to
achieve the required EUV source parameters at acceptable repetition rates (7— 10 kHz).



Effects of Sn vapor plum generation
at the cathode or at the anode
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Configuration of EUV emitting region
for different discharge conditions




Operation with liquid tin:
Increase of the tin droplets production

Design # 2

The use of liquid tin provides simple
method of tin surface regeneration for
rotating disc electrodes, but leads to high
level of tin droplets production.
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Operation with solid tin: small amount of tin
droplets production

Non- rotating disc electrodes: Rotating disc electrodes
g 'lm‘pulmi.lrlr.!:ll 1 I : I I I I I I I II I I I : (’T) IIIIIllllll[lllllllllllTllllIIIIIII}IIII'IIIIII
2 il AR P
g AR |I:|L1|'|-1|I|if'1ni'||nlir".zlh'u}';i';u;.L"..'- gt a duld %70
é 0 I | 1 o I - § 20IO I - I T 400 E
Pulse number ) : :
. Time, 50 msec/div

decrease of EUV energy with pulse number
EUV signals with fresh solid tin surface at 3 kHz
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EUV signals after 6 millions pulses at 3 kHz if
the system of tin surface regeneration is not used
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Energy, mJ/2 = sr

Pulse

Long time operation of EUV source with
tin surface regeneration system

2 hours of operation

Output power 220 W/2x sr at 3 kHz




EUV source operation at 20 kW input
power and 4 kHz
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Pulse-to-pulse stability over 100 shots
for solid (a) and for liquid (b) tin
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Conclusion

Several designs of RDE source have been investigated at SRC RF
TRINITI during the two last years. RDE sources can operate with solid
and/or liquid tin at input power up to 20 kW and pulse repetition rate up to
4 kHz. The obtained experimental results do clearer both the main
problems to meet HVM requirements and the directions of next efforts.
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