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Autotuning a single-electron transistor as a charge sensor
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Introduction The autotuning protocol

- Single-electron transistors (SETs) are used as precise charge

sensors for charge and spin state readout of spin qubits. Stage 1: Initialization Stage 2: Bias point selection
- A charge sensor SET has to be tuned to a point where its Vs =Y rn-on Pinch-off Vps =100pV

current is highly sensitive to changes in the surrounding R S R .1 ) T 0.70

potential landscape. The tuning process is repetitive and z B g

time-consuming, and its automation becomes necessary as HO,OQ, Ho.oi a F=Lok >5

semiconductor spin qubit systems scale up [1]. %A:VBlszQ (V2) ’ Vi1, Vi (V) .
- We demonstrate an automated 3-stage protocol [2] for SET Outcome

tuning. On a new device that hasn't been measure before, » SET turn-on voltage Outcome

 Barrier gates (B1, B2) pinch-off ranges « Selected bias point: (Vgq, Vi,)

Summary and future work

the computer explores the parameter space of SET gate

voltages and gets the device to a regime of high sensitivity.

Experimental setup

- The current implementation autotunes an SET (or SHT -

a. Cross-section
schematic of the SET.

Stage 3: Sensitivity tuning whichever is specified by the user) in ~30 minutes, with Stage 2
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