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Background 
In quantum computing, a qubit or quantum bit is a unit of quantum information. A qubit is a two-state 

quantum-mechanical system and is the quantum analogue of the classical bit. In a classical system, a bit 

would have to be in one state or the other. However, quantum mechanics allows the qubit to be in 

a superposition of both states at the same time. 

The possible states for a single qubit can be visualized using a Bloch sphere (see figure 1). Represented on 

such a sphere, a classical bit could only be at the "North Pole" or the "South Pole", in the locations 

where |0⟩ and |1⟩  are respectively. The rest of the surface of the sphere is inaccessible to a classical bit, but 

a qubit state can be represented by any point on the surface or inside of it.  

 

 Figure 1: Bloch sphere representation of a qubit.  

In the quantum information community, the Bloch Sphere plays a unifying role, because all qubits can be 

represented this way, no matter how they are practically realized. The most well-known two-level system is 

the 𝐬𝐬𝐬𝐬−𝟏 𝟐�  particle and other systems are frequently mapped on the  𝐬𝐬𝐬𝐬−𝟏 𝟐�  for better intuition. 

A general pure state of the qubit can be written in the form: 

|𝜓⟩ = cos�𝜃 2� � |0⟩ + 𝑒𝑖𝑖𝑠𝑠𝑠�𝜃 2� �|1⟩. 
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Requirement 
There are various types of experiments performed in the field of controlling quantum bits, as one experiment 

can be significantly different from another. Therefore, we will explain in general a common set up for a 

superconducting qubit experiment. We will focus on the AWG part of the experiment set up: 

Qubit rotations (on the Bloch sphere) are generated using a wideband I-Q modulated microwave signal 

generator. The control voltages applied to I and Q entries of a mixer, are generated using two of the four 

available channels of the Tabor WX2184C, using the other two channels, one can create a gate pulse for a RF 

scalar generator for measurement pulses and additional clock signal for synchronization, which can set the 

repetition rate of the whole experiment. Each experiment has its own needs so channel 3 and 4 could be for 

other uses and in addition, there could be a demand for using the WX2184C’s markers as well. 

Precise generation of microwave pulses at room temperature is required for high fidelity qubit control. 

Broadly speaking, microwave pulse generation is done by modulating the amplitude of a CW microwave 

tone in time with voltages (pulses) provided by the Tabor WX2184C. 

The heart of the pulse modulation scheme is the microwave I-Q mixer. An ideal mixer’s RF output should be 

proportional to the instantaneous low-frequency (DC to a few hundred MHz) voltage on the modulation 

ports produced by the WX2184C.  

  

Figure 2: Typical mixer assembly scheme 
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Solution 
There is no unit on the market in this price range that can outperform the Tabor Electronics WX2184C 

Arbitrary Waveform Generator featuring: 

• 4 single ended/differential independent or synchronized output channels. 

• Max 2.3GS/s sample clock rate. 

• Up to 1GHz bandwidth. 

• 14 bits of vertical resolution.  

• Max amplitude of 4Vp-p/8Vp-p differential. 

• 2 instrument synchronization creating 8 synchronized channels AWG. 

• Controllable Channel delay and Skew resolution of 10ps. 

• Extremely low noise and excellent spectral purity. 

• Up to 32Mb of waveform memory per channel. Up to 1000 Sequenced sequences, with each 

sequence up to 48K steps, 16M loops. 

• Additional 32 bit digital outputs ( 4 user defined markers + optional 2x14 digital channel outputs 

with programmable digital amplifier/POD). 

 
               Figure 3: The Tabor WX2184C with optional 14-Channels Digital signal Amplifier/POD 

 
The WX2184C enables the generation of extremely long scenarios. With a waveform memory of up to 32Mb 

per channel, with sequence and advance sequence modes, users can define the order and duration of each 

segment with nesting and looping of stored waveforms. Users can also define when to jump to the following 

segment with conditional jumping on events. Tabor AWG’s draw Special interest in the field of qubits 

research due to, excellent low noise performance,  controllable channel delay and skew resolution of 10ps, 

the ability to create small corrections in the amplitude of the outputted signals, and finally the sequencing 

capabilities that allows two different sequencing tables to be downloaded to each channel pair.  
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Pulse sequencing on the Tabor WX2184C can be created using Matlab, Python, C++, LabVIEW or by simply 

using the ArbConnection, which is a custom made remote control software, provided free of charge by Tabor 

Electronics. The ArbConnection allows the user to unleash the virtually unlimited waveform generation 

capabilities built into the WX2184C. 

 

For More Information 
To learn more about Tabor’s solutions or to schedule a demo, please contact your local Tabor representative 
or email your request to info@tabor.co.il.  More information can be found at our website at 
www.taborelec.com 

© Proprietary of Tabor Electronics Ltd.  
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