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Abstract

MRI has many advantage such as many imaging parameters, high contrast, more
safe and no damage to human body, MRI become one of the most widly used and
most advanced in medical diagnosis in today’s world.

Main control board is the central core of the MRI system. It includes
communication module and pulse sequence module. The communication module
realizes the data communication with computer and data storage. Pulse sequence
generation module realizes the command parsing and generation of pulse sequence.
This article will revolve around communication module and pulse sequence
generation module to discuss and design.

In this paper, the main contents are as follows:

First, determine the design idea of the mian control board, proposed the use of
pure hareware approach to pulse sequence generation module design. The next, select
the FPGA development board which used as the main control board. At last, the board
will be on the design and use SOPC Builder software to bulid the embedded system
hardware based on Nios Il processor.

Second, the communication module design. Transplant pC/OS-1I real-time
operation system and the IwlIP protocol stack on Nios Il. It realizes the network
communication with the computer, the results of the test show that the network
communication is successful and the transmisson speed of more than ten Mbps satisfy
the MRI requirement.

Third, use Verilog language to design the pulse sequence generation module
which realizes the command parsing and generation of pulse sequence. Then, use the
Modelsim software to simulate and test the hardware circuit. Connecting with the
communication module, this module can generate the pulse sequence waveform that

the user wants.

Keywords: Magnetic resonance imaging; FPGA; Network communication
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