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Abstract

This paper discusses the basic structure, working principle and performance requirements of
NMR pulse sequence generator. Then the research progress of pulse sequence generator integra-
tion at home and abroad was analyzed from the aspects of hardware complexity, software pro-
gramming complexity and real-time sequence generation. It also compares the advantages and
disadvantages of different hardware architectures. On this basis, a design scheme based on ZYNQ
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SoC is proposed, which provides a reference scheme for designing a more integrated and higher
time resolution sequence generator.
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BEE L ILIR AR R R, W TRk e 3 7 S A R . ikt e 91 R AR B AN 7R S AR AN [ 1)
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Figure 1. Pulse sequence generator realized by microprocessor

1. WAIRER LI FIN LR

NT BT KR SRS, B, Y. Sidky RIS SHLSEIL T P AIr= A o et i F s
Bl A7 HUA7fif % (Static Random-Access Memory, SRAM):Cs Fr, W AFT 1) FE MBI, f /NS AR A 3L TR) R
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WIER[11] [12]0 BRUGZ AN, WEFEEA SRR L4 )7 2 BT 0 . Toyoda &5 M 32 A7 AN NTHREALA AR
JikH A, IS Centronics 4T EFHLEE ARSI B kb & LEBHELE[13]0 ARUEN ATFRAIA T BN,
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[15]. I8 H34T A £k (Universal Serial Bus, USB){% F1[16] [17)45 5 P &M 7. A T 3BT R 4%
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[36] [37] [38] [39)/NHTFF K BIHT—ARIEACR A DSP AE Ak af 4zl es, il 32 SR f1 24 Sk
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DOI: 10.12677/s€a.2023.122024 245 B TR R


https://doi.org/10.12677/sea.2023.122024

PUETIE

|
LK v v
RST : Timer € Loop Counters
¢ A
ADDR | | \ 4 l r
RUN _$ Register ‘
Line out
> Line
*L Latch Data_out
DATA_IN —:b: Buffer ——® RAM
¢ Finish flag

Command :_E

Command Interpreter

Figure 2. Pulse sequence programmer built in FPGA
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Figure 3. Design block diagram based on DSP + FPGA
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Figure 4. Schematic diagram of simplified structure of ZYNQ
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