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GENERAL INTRODUCTION

Requirements for a quantum computer:

Large number (10 -10 ) of physical Qubits operated in a cryogenic environment (< 1K)

Room temperature electronics to communicate with the Qubits

Scalable control and read-out electronics

Challenges : 

Interconnects to room temperature electronics

Cooling power limits the power budget for circuitry at qubit temperature

Design for scalability in terms of area and power

Quantum Computing
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BIAS VOLTAGE DAC

No static power dissipation

Low thermal noise: =

Multiple output channel per DAC

Charge-Redistribution Topology
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PULSE DAC

Segmented current 

steering topology

5-bit unary weighted

3-bit binary weighted

Current Steering
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DIGITALLY CONTROLLED OSCILLATOR

Current starved ring oscillator 

topology 

Frequency control by starving 

inverter current 

Alternating normal and current 

starved inverters to restore slope 

steepness  
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VOLTAGE CONTROLLED OSCILLATOR

LC-Oscillator

Two cross coupled pairs

Pseudo differential cascode

amplifier with off-chip Balun
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QUESTIONS ?
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