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How I got involved in QuTech (RF-designer, TNO Radar Technology)

MMIC design Antenna design

Radar Imaging

&

Simulation

RF/MW modules

&

Systems

Visual

Radar

Duije Deurloo, RF and Microwave systems and modules designer
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3D connectivity / microwave WSP/BGA (Q-socket)
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3 generations of sockets for quantum chips

2016 (Surface-7)

Sept. 2017 (Surface-17)

Jan. 2018 (Tangle Lake = Surface-49)

Q-processor on rear sides designs by QuTech, IC-foundry of Intel Corp.

Photo’s above are from the Intel Newsroom website
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Introduction (2D lattice of qubits)
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Introduction (Jaynes-Cummings Hamiltonian)

Source of Hamiltonian = Circuit Quantum Electrodynamics, Dissertation Thesis, David Isaac Schuster, 2007
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Introduction (Bloch sphere / qubit space)
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Introduction (Bloch sphere operations)
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Code word triggered wave generation (QWG)
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Wave generation clocks (phase noise)
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Wave generation (thermal noise)
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“Traditional” line array qubit control (individual)
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“Traditional” 2D plane qubit control (individual)
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Repeated unit cell based 2D plane qubit control

QuTech Patent: EU, US, JP  + Paper: Independent, extensible control of same-frequency superconducting qubits by

selective broadcasting, Asaad et. al. http://www.nature.com/articles/npjqi201629
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The very first prototype (proof of concept)

“Arduino shield”

Tested on a real qubit for:

Proof of concept

Requirements analysis
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The second prototype (patent and paper)
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The third prototype (recently realized)
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The third prototype (design phase)

Gaussian

Derivative of 
Gaussian

Gated qubit 
control signal
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The third prototype (splitter board / make copies)
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The third prototype (single qubit tuner design)
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The third prototype (single qubit tuner produced)

Gaussian

Derivative of 
Gaussian

Gated qubit 
control signal
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The third prototype (SQT on baseboard)
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The third prototype (design phase)
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The third prototype (rear side splitter and marker boards)

High speed LVDS
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The third prototype (the realized 19” rack)
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The third prototype (demonstration @ QuTech)
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The third prototype (extensibility, setup of today)
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Thanks to:

Team Team
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Enthusiastic? → We are Hiring !

RF / Microwave electronics designers

Digital / FPGA (HW) / VHDL (FW) designers

Embedded software (C/C++/Python) developers

Fine mechanics engineers
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The end


