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A high-resolution time-of-flight mass spectrometer (TOF-MS)

is used to detect ions generated in a surrounding gas phase EUV-HIEX Interface filter Interface lon source TOF-MS
consisting of hydrogen, in order to investigate the induced ex-
treme ultraviolet (EUV)-light chemistry. The influence of sev- EUV high-intensity exposure  Spectral purity filter ~ Connecting environments from UHV CF parts.  Custom-builtion source  Time-of-flight mass spectrometer
eral parameters is investigated as a follow up on surprising re- for 13.5 nm (RWTH Aachen). a SIN/Zr layer system. o including gas inlet and turbo-molecular pump  (University of Wuppertal). (TOFWERK AG, Thun, Switzerland)
sults found in previous experiments.  discharge-produced Xe source transmission of 25% + heaters for baking at 120° C e With a mode for native ion e ion transfer quadrupole (100 mm
Of major interest were the parameters: . beam conditioning system to fo- at13.5nm The interfaces differ in these geometrical aspects  (N)) active sampling and length)

cus the light e the spectral purity is . distance between EUV focus and TOF inlet transferring o flight tube length (folded): 2700 mm

. pressure in the interface

. distance between the EUV light focus and TOF-MS

» Intensity of 700 mW/mm2 > 100.000 e rel. position to light beam and total volume » Nlis exclusively used » externaland internal trigger mode

. Interface geometry and viewpoint

. the effect of light focusing |

" © 0 © o o _o©

. the time interval between ion generation and ion detection |

To study the geometrical aspects, different interfaces were
employed. An delay generator was used to synchronously

trigger the TOF oa-stage and data acquisition system relative %—/ guided flight-path in the instrument

to the EUV light pulses to obtain time-resolved spectra. [d] : unguided distance from focus to MS

Conclusion and Outlook

le—2 varied H; pressure, d = 300 mm varied distance at 3.5 Pa H, SIMION' simulations were performed to identify the spawning area of the ions, which successfully pass The experimental data reveal an unexpected behavior of the ion sighal as a function of

—— H3” | - —e— Hy the source and are sampled by the TOF-MS. The distribution is seen in the left plot. Only ions with flight different parameters. Only the linear dependence of the ion sighal and the source frequen-

4- : ﬂjﬁi 10-2 : :jg: times up to 17 ys are sampled, and 90% of the ions have flight times < 10 ys, as shown in the center plot. cy is readily rationalized. The results strongly suggest that the sampled ions are not gen-
E | — 02: %’ —— O This suggest that in the experiments only show ions with very short flight times are detected. The simula- erated in the EUV plasma focus.

%3 e 2:2 % — —— tions assume ideal hard sphere collisions and don't include chemical reactions. The simulations show that ions detected in the TOF only a few microseconds after the ion-

E ;. T AT Eﬁ The experimental results for the time-resolved Hs;" are shown in the plot on the right. The time axis repre- Ization event, can only be located a few centimeters in front of the sampling port. The

g "* §10-3.: sents the duration between EUV pulse and ion arrival at the TOF’s oa-stage. These results are in very good probability that plasma ions are sampled at longer delay times is very low, as such ions

1 & E f agreement with the simulation data. 'D. A. Dahl, Int. J. Mass Spectrom., vol. 200, no. 3., pp. 3-25, 2000. are essentially stopped by gas phase collisions or surface capture. It is most likely that an-

A - N | /‘ \ | | | other EUV-dependent effect produces ions in front of the sampling port.
0;) : : . ' ! - o 30 M3 in 1 PaH AMRLE R — UL resowedE S For future experimental setups, it is strongly recommended to integrate a transfer stage
pressure [Pa] distance [mm] 20 - 22 2:3° ::_— :23 : Ez that collects ions a few millimeters from the EUV focus point and actively transports them
The left plot illustrate the behavior of the ionic species as the pressure in the interface is increased, via increas- 10- 20" 2 Into the TOF. This will minimize intertering effects and ions from the plasma are collected.

Ing hydrogen flows. For Hs™ a sighal maximum at approximately 2 Pa is observed. Upon further H, pressure in-
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crease, all ion sighals decrease continuously. The plot on the right shows the influence of the distance [d] be-
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tween light focus and the custom fly-through ion source of the TOF-MS. lon signals were only detected when , , , ,
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the MS was alighed on the same axis as the light beam. The experiments at the four different distances show
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minor changes in the signal intensities, without any clear trend.




