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Simulation and design of MRI radiofrequency coil based on computer simulation technology

HE Wenjing, XU Yuxia, HUANG Zhengkuan
Medical Image College, North Sichuan Medical College, Nanchong 637000, China

Abstract: Objective To design a magnetic resonance image (MRI) radiofrequency (RF) coil based on computer simulation
technology (CST) software. The CST software function is used to calculate the S-parameter, voltage standing wave ratio
(VSWR), and measure the direction and intensity of electric field and magnetic field of each mesh, assisting the coil design.
Methods Taking single RF coil as an example, a simulation model of 3 layers is designed, including copper layer, epoxide
woven glass fabric laminated sheet, and water phantom layer. Material parameters of each layer were input correctly, and the
lumped elements, such as ports and capacitances, were added. Appropriate mesh control properties were set and the field
monitors were inserted. Results The data results include one-dimensional (1D), two- and three-dimensional (2D/3D) results.
The 1D results included S-parameter, VSWR, the current, voltage and impedance of discrete ports, the current, voltage and
impedance of lumped elements. The 2D/3D results included electric field distribution, magnetic field distribution, surface
current. The 1D simulation result of a single RF coil (S11) parameter indicated that the coil model achieves the tuning and
matching at 21.86 MHz, and the coil model was suitable for the 0.5 T MRI device. The results of electromagnetic field
distribution showed that the higher the electric field intensity near the capacitance, the higher the magnetic field intensity at the
z direction near the coil. Conclusion The design of MRI RF coil can be finished with the assistance of CST software, and the
model is established by adjusting the shape of coil and the width of copper foil. Based on the results of the S parameters which
show the tuning and matching, and the coupling results and the field monitor which can be used to display the 2D/3D
electromagnetic field distribution, the model is modified and completed.

Keywords: computer simulation technology software; magnetic resonance image; radiofrequency coil
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Fig.3 One—dimensional simulation result (S11) of a single RF coil
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Fig.4 Direction of electric field near the coil
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Fig.6 Direction of magnetic field near the coil
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Fig.7 Distribution of magnetic field intensity near the coil
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