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Abstract—Vertically stacked SIS junctions (VSJ), with individual junctions connected in series but without introducing any additional connection wires, has been demonstrated as a mixer at frequency of 100GHz [1]. VSJ has a simple structure and an equivalent normal-state resistance of relatively large value, which may make impedance matching easier in mixer application. In addition, the dynamic range of VSJ mixer can improved by a factor of N2 [2, 3], where N is the number of stacked SIS junctions. The design of junction in series could also improve the gain compression problem, especially for low frequency. Furthermore, the coherent THz source has been demonstrated in high temperature superconductor which has intrinsic stacked Josephson junctions [4]. Therefore, we would like to investigate the effect on heterodyne detection in VSJ mixers.

The VSJ mixers are fabricated for 400GHz band. The junction size is near 1m2. The Nb/Al-AlOx/Nb/Al-AlOx/Nb multilayer is deposited in a single vacuum process by standard Nb-technology. The VSJ is defined by etching the top three layers (Nb/Al-AlOx/Nb) using ICP-RIE system. The thickness of middle Nb is varied to study the effect of coupled tunneling process between stacked junctions on the heterodyne detection. 

We have measured the RF performance. The bandwidth is rather wide, ~200GHz. The wide bandwidth of VSJ mixer is confirmed by FTS response. The numerical simulations demonstrate a similar behavior as experimental result, but shift to higher frequency. This discrepancy might result from some difference between the model and real device (mixer mount in particular). The detailed experimental and simulated results will be presented.
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