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Parametric amplifiers are critical readout chain components for spin qubit platforms. Parametric amplifier development, especially commercially available products, has been aimed at superconducting qubit readout specifications of frequency, power, noise and magnetic field requirements. Here, we introduce parametric amplifier technologies, as part of a toolkit that we are developing at the University of Sydney for solid-state qubit readout and particularly relevant to spin qubit systems. The core advantages of this technology are the ability to operate in magnetic fields and high saturation powers, making them ideal for concurrent, multi-tone readout of spin qubits.
We have designed a quantum capacitance parametric amplifier (QCPA), based on the gate-controlled 2-dimensional electron gas (2DEG) in GaAs/AlGaAs heterostructure, which features steady 20 dB gain at a 2 T field without the need for specialized shielding, close to -66 dBm dynamic range at 20 dB gain and tunability of 10 MHz centered at 370 MHz.
We also present a tunable kinetic inductance parametric amplifier (tKIPA) that gives access to > 15 dB amplification between 220 – 260 MHz, a range too low for the common wideband kinetic inductance travelling-wave parametric amplifiers (KTWPA). Its dynamic range is comparable to that of the QCPA. The nonlinear element of the tKIPA is a NbTiN meander that operates in 3-wave mixing with a varactor in the main resonator circuit for tunability. 
Finally, we are investigating wideband field-robust solutions for spin qubits. We show successful fabrication of a wideband KTWPA prototype at frequencies relevant for solid-state qubit systems (> 10 dB gain at 2 – 4 GHz). 
Thanks to the cryo-optimized engineering of the materials and devices, our paramps are operable from mK to 4 K and in high magnetic field, features that are desirable to spin qubits among other characteristics as well [1, 2]. 
The set of complementary paramps form an integral part of a toolkit that we believe significantly benefits the spin qubit community and motivates further development and closer integration with such platforms.
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