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 ABSTRACT: Thin YBa2Cu3O7 films were prepared by laser ablation deposition 
on 2”   and     3” wafers of (100) LaAlO3 and patterned into striplines with gold 
contacts for testing of microwave transmission versus power at  77K. For straight 
striplines along the diameter of the wafers, with 0.5µm x 5.5mm cross section we 
found that the power handling at 0.4GHz was 500-1000W for the striplines on the 
2” wafers, and about 500W on the 3” wafers. Above these powers the striplines 
failed catastrophically, mainly near the normal gold contacts. 
  
 

1. INTRODUCTION  
 
      This study is part of a project  to build a multiplexer for power transmission of 
microwaves simultaneously in 4 channels, and to couple this power into a single 
antenna with minimum losses.  The power requirements are that each channel should 
withstand up to 40W at 0.2-0.4GHz. To obtain this goal, we planned to use 4 phase 
shifters made of  thin YBa2Cu3O7 (YBCO) films patterned into striplines and 
assembled in a special geometry which will be described later on. Each one of these 
shifters must be able to change the phase by up to 1800 and 4 such shifters are needed. 
As a first step, large area films of high quality of the high temperature superconductor 
YBCO were prepared and patterned into straight striplines for testing the feasibility 
and power handling of the device. The films were prepared and patterned in the 
Technion, and the power handling experiments were carried out in Elisra. 
 
2. EXPERIMENTAL 
 
     In order to prepare the large area films, we used a modified laser ablation 
deposition system as shown in Fig. 1. The main changes compared to a standard laser 
deposition systems are: i. The plume is not perpendicular to the wafer but at 450 to it, 
ii. This allows for a simple scanning of the heater in a horizontal plane which in turn 
enables, in principle, any size of coated area, iii. We added a commercial bottom 
heater to relax a bit the heating required from the top heater, which allowed us to use 
standard heating wires made of Kanthal.   In addition, the top heater was made of 
ceramics, and its shape made it spread the heat quite evenly on the fragile LaAlO3 
(LAO) wafer to avoid breakage.         
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3. RESULTS 
 
      In the microwave transmission tests, the power through the stripline at 0.4GHz 
was increased slowly with dwells of a few minutes after each additional 50W. The 
transmitted and reflected power were monitored, until a catastrophic failure occurred. 
 
 

Fig. 2  Resistance versus temperature of 5 areas of the film along the diameter parallel        
to the plume.  
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Fig. 3   The stripline for the power testing  (a), and a typical stripline of the phase 
shifter (b). 
 
 
 
 
We found that the power handling capability of the striplines on the 2” wafers ranged 
between 500 and 1000W and that of the striplines on the 3” wafers was about 500W. 
In all, we tested 12 striplines on the 2” wafers and 5 on the 3” wafers. The failure was 
generally caused by a damaged area in the stripline near the gold contacts, with 
burning marks and sometimes breakage or cracking of the wafer. We suspect that 
heating of the normal contacts is the cause of  failure and this problem will have to be 
dealt with in the future. For now, the power handling results are satisfactory for the 
present project and we are in the stage of building the actual shifter made of YBCO. 
A schematic diagram of this device is shown in  Fig. 4. It contains 4 wafers of 3” 
diameter two striplines in the form shown in Fig. 3 (b), and two ground planes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4   A schematic cross section of the YBCO based phase shifter on the 3” wafers 
 
 
So far we built a conventional such shifter with copper striplines and tested it under  
low power at room temperature.  We measured a transmission loss of 0.6dB in the 
0.2-0.4GHz range, while the calculated loss was 0.4bB. The calculated loss for the 
superconducting device is 0.2dB and it remains to be seen what the actual loss at high 
power will be. Finally, we should note that for 4 such shifters which are necessary for 
the whole multiplexer, we shall have to use 16 wafers, 8 with patterning and contacts 
like in Fig. 3 (b), and 8 unpatterned for the ground planes.      
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	Fig. 2  Resistance versus temperature of 5 areas of the film along the diameter parallel        to the plume.



