Supplementary Information

Eight-Qubit Operation of a 300 mm SiMOS Foundry-Fabricated Device
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Supplementary Table S1: Charge configurations examined in this measurement campaign for all double quantum dots.
Green highlights indicate the used charge configuration per double dot in the main figure 1. Yellow highlights mark charge
configurations that allowed the tuning of qubits which showed Rabi oscillations with lower Q-factors. Supplentary Fig.
shows some of the qubit results for the yellow charge configurations. Charge configurations in red yielded no qubits.
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Supplementary Figure 1: Electron loading sequence of the entire device. a) Initial DC operating potential. b)
Flooding the device from both sides with a 2-dimensional electron gas from the SET islands symmetric around J4. ¢) Set
calibrated loading voltages (P4, P5) and barrier voltages (J4, J5) to reduce the Fermi sea to the desired integer of
electrons. d) Electrons are trapped to central dots by applying blocking potentials (J2, P3, J3 and J5, P6, J6). e) Similar to
(c) but in lateral dots, loading voltages (P2 and P7) and barrier voltages (J1 and J7). f) Similar to (d) blocking potentials to
trap electrons under P2 and P7 while pushing out the Fermi sea. g) Returning to the initial DC operating potential.
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Supplementary Figure 2: Isolated mode stability maps of P7P8 DQD | Electrons are incrementally loaded into the
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double dot using the technique shown in Supplementary Figure[i] The higher the voltage of P7 during the sequence stop
shown in Supplementary Figure [Tk, the more electrons will be captured in P7-P8. The loading voltage decreases with an

increased number of electrons per DQD [1]. Inter-dot transitions (vertical) are extending, following charge occupancy

numbers, thus tunnel coupling among DQDs before forming a quantum dot under the intermediate J-gate is enhanced as

more electrons are accumulated. The red line in the four electron maps indicates the scan shown in Supplementary

Figure |§|a
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Supplementary Figure 3: Charge stability maps and Rabi-chevron measurement for different electron humbers |
Red circles mark the charge configuration used for the measured qubits. P1-P2 (3-3): a)i, b) i,ii P1-P2 (5-3): a)ii, b) iii,iv
P5-P6 (3-5): a)iii, b) v,vi; Rabi chevrons were measured directly via SET2 without electron cascade, hence the low
visibility P7-P8 (3-3): a)iv, b) vii,viii
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Supplementary Figure 4: Calibration of cascaded readout | a) Difference in visibility of an ESR measurement when
changing the detuning ep1_ p2. The high contrast region corresponds to a cascaded electron transition from P1 to P2 b)
Histograms of an ESR measurement using direct readout of P3P4 double dot ¢) Histograms of an ESR measurement
using cascaded readout of P3P4 double dot via P1P2 cascading
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Supplementary Figure 5: Two qubit exchange | ESR measurement vs barrier gate voltage in DQDs. Horizontal
splitting in qubits ESR frequencies at high barrier gate voltage corresponds to their exchange coupling. a) P1P2,
continuous exponential turn on of exchange through Heisenberg interaction at (9,3) charge configuration b) P7P8, sudden
turn of exchange via shuttling to intermediate J-dot under J7 at (1,3) charge configuration. The corresponding charge
stability map with 4 electrons can be seen in Supplementary Figure[2} The scan axis of the measurement shown here is
indicated by the red line
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Supplementary Figure 6: Qubit Larmor frequencies vs magnetic field angle By| a) rotation ¢ in the plane spanned

by the qubit array and the normal to the schematic shown in Fig 1a. Rotation from [110] to [110] (45°) b) rotation 6 in the

plane depicted in schematic ??a. Both angles being 0 results in By pointing parallel to the qubit array. Rotation from [110]
to [001]
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Supplementary Figure 7: SEM image of a similar device [2]
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