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Currently, superconducting qubits are a promising platform for quantum computation. Nevertheless, scientists and engineers have some issues associated with the development of the topology of multiqubit chips. They need to create a scalable quantum system with defined parameters of Hamiltonian on a chip. This issue can be solved by the following method. At the first step, one creates an arbitrary topology of the system, then calculates all the needed parameters and, finally, corrects them by changing the design of the multi-qubit system.
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Fig 1. The single-qubit chip with transmission line designed using QCreator contains concentric transmons (1,2,3,7), X-mons (5,6) and resonators (4,8)
In this work, we want to present QCreator: a toolbox for the automated design of systems of superconducting qubits. After the creation of a multi-qubit chip design, QCreator simultaneously maps it into a transmission line model (a set of known lumped elements, e.g. capacitors and inductors). Then, using mathematical methods for the model of lumped elements we can calculate  the main parameters of the system:
1) capacitance and inductance matrices for multi-conductor coplanar waveguides are obtained by Schwarz-Christoffel mapping method from complex analysis[1],
2) scattering parameters (S-parameters) of a system. For simulation of scattering parameters, QCreator calculates boundary condition equation matrix[2] for all systems based on Kirchoff’s equations,
3) eigenfrequencies, relaxation rates and quality factors of every model presented in the system. These parameters are calculated using dynamic equation matrix,
4) energy participation ratios[3] 
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 for all elements of the circuit,
5) self-Kerr and cross-Kerr coefficients of Hamiltonian,
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using the first-order perturbation theory,
6) second energy correction to a  state 
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 of a system,
7) Lagrange function for a  transmission line system,
8) Hamiltonian of the system in canonical variables 
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Using QCreator we implemented and calculated two superconducting qubit designs. The first design is a single-qubits chip with two types of transmons: X-mon and circular transmon, the second is a four qubits chip with tunable couplings. QCreator is an open-source project for all scientists who are interested in development of superconducting qubits. The library is available from https://github.com/ooovector/QCreator.
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