
EUV exper imental set-up at Center  for  Nanotechnology, University of 

Wisconsin-Madison 

 

Source proper ties 

The beam of electrons, produced by Aladdin synchrotron radiation source at the 

Synchrotron Radiation Center (SRC) at the University of Wisconsin-Madison has the 

following characteristics: 

Energy = 0.8GeV 

Current (an average value during the shift) = 150mA 

Electron beam size (rms): Horizontal (s x) = 0.961 mm 

   Vertical (s y) = 0.0073 mm 

Electron beam divergences (rms): Horizontal (s x¢) = 0.217 mrad 

 Vertical (s y¢) = 0.017 mrad 

The EUV beam line is equipped with a tunable undulator to generate photons with energy 

of 92.5eV (13.4 nm). The magnet period of the new U2 undulator is 6.83x10-2 m, number 

of periods is 50 and the magnet deflection parameter Kvertical = 1.9427. The typical 

spectrum, calculated at the observation screen, located at a distance of 9 m from the 

undulator, is shown in Fig.1.  

The output characteristics of the undulator are described below. The angular 

distribution of the 3rd harmonic is concentrated in a narrow cone whose half-width is 

given by == ur
Nlls /

'
0.6234x10-4 radians, where l u is magnet period of undulator, 

N is the number of magnet periods and l  = 134.0 Å. (The diffraction limited photon beam 

size is approximated by ur
Nllps )4/1(=  and is equal to17.11 mm). 

The total angular distribution and dimension are given by the convolution of the 

electron and photon beams: in horizontal, total angular distribution sss 2

'

2

'' xrxT
+=  = 

225 mrad and the beam size sss 22

xrTx
+=  = 961.15 mm.  In vertical, these values are 

sss 2

'

2

'' yryT
+=  = 64.61 mrad and sss 22

yrTy
+=  = 74.98 mm, respectively. 
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Fig. 1. The typical spectrum produced by the undulator, integrated over the aperture. 

The graph below (Fig. 2) shows the flux vs the Aladdin ring photon energy for SRC's 

bending magnets and undulators. The picture is taken from [1]. 

�

Fig. 2. The flux vs the Aladdin ring photon energy. 



Exper imental set-up 

The EUV light is delivered by a beamline equipped with the mentioned above 

undulator and a spherical grating monochromator. The schematic view of the EUV 

beamline is shown in Fig. 3.  A 450 Mo/Si multilayer mirror reflects light from the exit 

slit of the monochromator up into the exposure chamber.  

A thin silicon nitride (Si3N4) window separates the two vacuum regions of the 

beamline and the exposure chamber. As a result, the background pressure in the exposure 

chamber was kept in the low mTorr range, while the beamline is maintained under high 

vacuum conditions in the x10-10 Torr range. The typical exposure was performed at 

around 8x10-5 Torr. 

The system is pumped using a turbomolecular pump operating in series with a 

non-oiled scroll (dry) pump. This mechanical pump is used for initial roughing of the 

foreline from atmosphere to 10-1 Torr, at which pressure the turbo pump is started. The 

foreline and vacuum chamber pressure monitoring is performed by the convectron and 

baratron pressure gauges respectively. To insure the clean system environment, the 

chamber is kept under vacuum between exposures. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3(a). EUV beamline layout. 



 The relative position of the wafer with respect to the EUV light is controlled by a 

motorized XY stage (see Fig. 4) with the travel distance of 35x25mm. The minimum step 

in each direction is 0.1mm. A silicon diode with the quantum efficiency of 24.9 

electrons/photon at 13.4 nm was used to calibrate in situ the EUV beam flux. The dose 

was controlled by the photodiode current and the exposure time. The similar beam flux 

computations can be found in [2]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3(b).  A schematic view of the EUV system. 
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Fig. 4. Outside and inside views of the EUV exposure system.  The inside view of the 

chamber shows the motorized XY stage. 
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