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QICK Overview



• A flexible system to control and readout qubits.

• Sends RF pulses with fast DACs.

• Reads RF pulses with fast ADCs.

• Allows looping, branching, conditions, etc.

• Provides precise and deterministic timing control.

• FPGA-based: easy to target different applications.

What is the QICK?
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QICK Firmware
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QICK Software
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Phase Control 1
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Phase Control 2



• Based on ZCU111.

• Companion RF board.

• 8 RF or fast DC-1.5 GHz outputs.

• 4 RF inputs, 4 DC-1.5 GHz inputs.

• 8 biasing DACs, 20-bit.

• Based on ZCU216.

• Companion RF board being designed.

• 16 RF or fast DC-1.5 GHz outputs.

• 4 RF inputs, 4 DC-1.5 GHz inputs.

• 8 biasing DACs, 20-bit.
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QICK 1 and 2



Features

• 5-stage pipeline architecture.

• Nested function CALL/RETURN.

• Dedicated Wave Memory.

Peripherals

• Dedicated Multiplication and Division Units.

• Pseudo Random Number Generator.

Ports

• Configurable input AXIS IFs from 1 to 16.

• Configurable output AXIS IFs from 1 to 16.

Coming soon 1: tProcessor Version 2
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Coming soon 2: QICK for Testing



• QICK is being used for CMB, dark matter, quantum networks.

• MKIDs for CMB: 1k or more pixels per RF line.

• QN: fast timing measurements with less than 2ps resolution.

• BREAD: 500k points FFT with zero dead-time and averaging.

QICK for detectors
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• The QICK is an easy-to-use readout and control system.

• QICK is being extended and used in different detectors.

• Python based, which makes developing experiments easy.

• FPGA reconfigurability to target different system needs.

• PYNQ: multiple Firmware images can co-exist.

• Accessible Git Hub repository and open-source philosophy.

• NEW tProcessor will add functionality and speed.

• NEW modular RF companion board to allow scalability.

Summary
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Driven by experimenters, for experimenters!!
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Software, firmware, demos:
https://github.com/openquantumhardware/qick

Documentation:
https://qick-docs.readthedocs.io/

Talk to us: #qick on http://discord.unitary.fund/

Reference:
https://arxiv.org/abs/2110.00557

Thank you!!

https://github.com/openquantumhardware/qick
https://qick-docs.readthedocs.io/
http://discord.unitary.fund/

