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Qiskit Metal Overview

€S Qiskit

Elements le klt Quantum chip design flow Complexity, Information, Accuracy b
A Risk, Cost, Time, Resources
==

M etal Concept qulltonlqn Layout Fabrication

Layout Objects GUI Export Plugins Analysis =

planar launchers full interface gds sub-circuit 7
bump qubits fast hfss/Q3D hfss eigen
Interconnects edit in-situ hfss driven
Q3D
convergences ﬁﬂl A
&5 - dissipation
e Quantum AnaIyS|s Electromagnetic
L ‘ B, rog bud B \\“ Analysis

= erw T b ‘/

£ : : [ ‘ P 5 / \\‘\ ;'/ %

= = -— - = BN

Qiskit Metal is an end-to-end platform for the ideation, design & analysis of quantum chips
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This project is related to the connectivity between design components.
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Problem Statement

The current implementation of the A-Star algorithm in Qiskit Metal still results in unwanted collisions
between CPW resonators and/or between CPW resonators and qubits.

Collision between CPW
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Our Solution in Pseudocode & Qiskit

Test each component separately

For each component in a design:

o Shapes = Get the GeoPandas table containing the shapes making up that component

o Forevery other component in a design: Inner Loop to Scan Over Other

o Collision Counter=10 Components in a Design

o Other_Shapes = GeoPandas table with shapes

o If Shapes crosses Other_Shapes: Inner Inner Loop Tests for

o Collision_Counter = Collision_Counter +1 Overlap using the shapely
“crosses” function




Case Study: Example #1

CPW/Qubit Collision
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In [6]: M QDesign_Check.overlap_tester(design)

Component ID:
1

Component ID:
2

Component ID:
3
Has a collision with the following QComponent: 4

Component ID:
4
Has a collision with the following QComponent: 3




Case Study: Example #2 & Qiskit

CPW/CPW Collision
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Case Study: Example #3

Qubit/Qubit Collision
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ID: 2

In [14]:

M QDesign_Check.overlap_tester(design)

Component ID:
1

Component ID:
2

Component ID:
3
Has a collision with the following QComponent: 5

Component ID:
5
Has a collision with the following QComponent: 3




Future work directions £ Qiskit

Optimize, streamline, fine-tune output of “Qdesign_Check”

Modify routing algorithm (“Qroute”) to call on this function to test for collisions & modify routing as
needed.



Thank You!



