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Simulations of the kicker structure compare well with 
prototype measurements (Fig. 6). Distortion during the 
propagation through the 200 Ohm helix is within 
specifications. 

The 200 Ohm kickers are intended to be driven by  
broadband, DC coupled switches in push-pull 
configuration.  The switching waveform pattern will be 
made to vary depending on the timing requirements of the 
experiments receiving beam.  This design reduces the 
operating switching rates resulting in lower driver circuit 
switching losses as well as lower power dissipated in the 
helical structure. 

The switch-driver is being developed in two versions. 
The first version is based on GaN multi-FET cascode 
scheme where five 200 V rated FETs [9] turn on together 
and share the voltage. Fig. 7a shows the circuit topology 
used for this switch, and Fig. 7b presents scope traces of 
preliminary tests of the individual transistors sharing 
voltage while switching.  The rise time of the output 
signal, 3 ns (10-90%), is close to the requirement.  

   

Figure 7: Simplified schematic of a multi-FET cascode 
switch and scope traces of the five FET drain voltages.  

The second version is based on a 500V ultra-fast hybrid 
MOSFET/Driver switching module (HSM) [9], which is 
being developed at SLAC. The HSM consists of a pair of 
complementary MOSFETs arranged in totem pole 
configuration. The MOSFETs are acquired in bare die 
form and are attached to the circuit board using low-
inductance assembly method to achieve ultra fast 
switching. A switching time of less than 1ns is observed 
in the simulation, which will be experimentally verified 
once the HSMs are fully fabricated and assembled. 

  

Figure 8: Schematic of HSM switch and simulation 
results.  

DISCUSSION AMD PLANS 
Presently the schemes of the kicker and driver 

described above are being pursued in parallel. On one 
hand, the 50-Ohm version employs a proven kicker 
technology, commercially available feedthroughs, cables, 

and loads, as well as is capable of using off-the-shelf 
amplifiers (with a special procedure of pre-distortion). On 
the other hand, the 200 Ohm scheme has a potential to be 
of a lower cost, and its DC coupling may be beneficial for 
forming the bunch patterns with long periods.  So far, 
development of both versions does not show any clear 
showstoppers, and the final technology choice will be 
made later.  

Both kicker structures are at the stage of mechanical 
design of vacuum-compatible prototypes. Manufacturing 
and following tests (electromagnetic, vacuum, and 
thermal) are scheduled for CY 2012. 
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