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Design of MRI communications and pulse generation module
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Guo Huawei Zheng Zhenyao

Abstract; To satisfy the require of the MRI main control board, this paper puts forwards a new design which uses
We transplant the C/OS-1I

Then we use the

FPGA development board as main control board and uses Nios II as a co-processor.
operating system and protocol stack IwIP to achieve the network communication with computers.
hardware language Verilog to write pulse sequence generation module to achieve the analysis and execution of the
command. Eventually it produces users pulse sequence. Final test results show that the communication rate of the main
control board and pulse sequence which is obtained by oscilloscope can satisfy the requirements of the MRI system.

Compared with the past of the whole software design, this design make the MRI system higher precision and more

stable.
Keywords: nuclear magnetic resonance; FPGA; network communication
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/ * This is the definition for Nios II. % /
BOOLEAN;
INT8U;

typedefl unsigned char

typedef unsigned char

typedef unsigned int  OS_STK;

#define OS_STK_GROWTH 1
grows from HIGH to LOW memory * /

FEXA SO 75 8 SCT AN E RS F R
V14 BRI £

# define

/ % Stack

OS_CPU_SR alt_irq_context

# define OS_ENTER_CRITICAL () cpu_sr =
alt_irq_disable_all O)
# define OS_EXIT_CRITICAL() alt_irq_enable_

all Cepu_sr)
OS_ENTER _ CRITICAL () &t W A1 OS_ EXIT _
CRITICALO FF i Wi 2 #4F R Ge kA7 It 42 4F iR 7] 5l b
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alt_alarm_start(&.alarm,1, OSTickISR.NULL);
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FH &85 [ 4 0 OSTimeTick,
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IwIP 4 5 ¥ 4E 2 GeAH 58 s ACER CAE T sys_arch. h &
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typedef struct{

OS_EVENT  x pQ;
void * pvQEntries]f MAX_QUEUE_ENTRIES]; }
sys_mbox_t;
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struct sys_timeouts * sys_arch_timeouts(void) {

u8_t currPrio;

currPrio = (OSPrioCur-LWIP_START_PRIO);
return & timeoutlist currPrio]; }
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sys_thread_t sys_thread_new (void ( ¥ thread) (void

* arg), void * arg, u8_t IwIP_prio){

OSTaskCreate(thread,arg, (void % ) & sys_stack[ IwIP
_prio ][ LWIP_STACK_SIZE-1], LWIP_START_PRIO+
IwIP_prio) ;

return IwIP_prio;) ;
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C:\Documents and Settings\Administratordping 192.168.16.24
Pinging 192.168.16.24 with 32 hytes of data:
Reply from 192.168.16.24: bhytes=32 time<{ims TTL=64
Reply from 192.168.16.24: bhytes=32 time<{ims TTL=64
Reply from 192.168.16.24: hytes=32 time<{ims TTL=64
Reply from 192.168.16.24: bhytes=32 time<{ims TTL=64
Ping statistics for 192.168.16.24:
Packets: Sent = 4, Received = 4, Lost = @ (Bx loss>,

Approximate round trip times in milli-seconds:
Minimum = Bms, Maximum = @Oms,. Average = Bms

5 Ping MiL45

C:\Documents and Settings\Administrator>iperf —c 192.168.16.24 —p8@ -i 5 —t 50

Client connecting to 192.168.16.24. TCP port 8@
TCP window size: 8.88 KByte <(default)>

[18721 local 192.168.16.108 port 49888 connec ted with 192.168.16.24 port 80
[ ID]1 Interval Transfer Bandwidth

[18721 ©.8- 5.8 sec 7.57 MBytes 12.7 Mhits/sec

[1872]1 5.8-18.8 sec 7.51 MBytes 12.6 Mbits/sec

[1872]1 18.8-15.8 sec 7.52 MBytes 12.6 Mhits/sec

[1872]1 15.8-20.8 sec 7.55 MBytes 12.7 Mhits/sec

[1872] 20.8-25.0 sec 7.54 MBytes 12.6 Mbits/sec

[1872]1 25.8-30.8 sec 7.51 MBytes 12.6 Mhits/sec

[1872] 38.8-35.0 sec
[1872]1 35.08-40.08 sec
[1872]1 48.8-45.0 sec
[18721 45.8-50.0 sec
[18721 ©.8-50.0 sec

7.52 MBytes
7.53 MBytes
7.52 MBytes
7.53 MBytes
75.3 MBytes

12.6 Mbits/sec
12.6 Mhits/sec
12.6 Mbits/sec
12.6 Mhits/sec
12.6 Mbits/sec
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