832 % 5 Y,&‘%Lﬁ‘ﬁi“ Vol.32 No.5
2017 4E 5 J Chinese Journal of Liquid Crystals and Displays May 2017

XEHS:1007-2780(2017)05-0372-08

SEBBNES UM RESEH T AT

% 4, EHHLE OEVL,E OB
FMARE AE, TH FM 215009; 2. AW EERRE PO, F4 B 137001;
SHEMFR KAXLEZRENMEMERE r. 4 K& 130033)

T AT B BB R4 2R 40 0 1k 45 3 G B0 22 L R DI L SIS A A TR 3R D — R O TR g R OB A g R RO R
Flash [ 2L XA 81 S B B0 RE ST . Z RS UL FPGA g F 851 4% . 52 B0 B85 ol A 09 45 1 45 35 B
¥ 530 5 VR N 3 245, i 2 3 FIFO 247 7 R SC AT Flash 19 55 3R B8 28 H 3 S Flash 5230 % 42 5098 4% 10y , 30 77
P AEPE s B Flash 2 18] 54 A0 B0 ST, $12 055 200 A7 fif ol B s e 5 i 4 USB 3 1 SE 8l S B ALY i SR 300 15 3% . SCIRTE
B 3% 2R G0 RY PR I SR AR R W] I8 2 MHz, SERT A7 8 8 Flash 7] 35 50 MByte/s 79 . U 1l 3% 100 MByte/s, £ 58
PR3 Sh A MK BT, BEAZ AT 5 M R AL A5 IR A8 O R 5 RARAXTIR 227 1 mV AW, 808 TR iR 15 2, 6 2 R 3 il it
F RS E AT AR RS P TP AR R SR Bk,

X O THAZHEM ;R FIFO; % Flash; % 8 4 4% ; USB

FESES TP274+.2 XERFRIZAD A doi:10.3788/Y]YXS20173205.0372

Real-time collection and storage of
multi-sensor dynamic parameters

HAN Li', WANG Shi-zan*, WANG Jun'", WANG Lei', HE Xin®

(1.Suzhou University of Science and Technology , Suzhou 215009, China ;
2. Bai Cheng Ordnance Test Center of China ,» Baicheng 137001, China ;
3. Changchun Institute of Optics, Fine Mechanics and Physics
Chinese Academy of Sciences s Changchun 130033, China)

Abstract: In order to solve the problems that the existing data acquisition system cannot have many
channels, high speed and real-time storage at the same time, a real-time collection and storage method
of multi-sensor dynamic parameters based on FPGA and large-capacity flash was proposed. The
system took FPGA as the core processor to control and read the analog-to-digital conversion chip,

added check bytes after the conversion, realized the high-efficiency data interaction with the flash
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through the double FIFO buffers, and used data back-up to increase storage reliability, then it took
free-running interfaces between double flash to improve data storage speed. Finally, the core processor
communicated with host computer by USB ports to achieve high-speed data transfer. The
experimental results show that the acquisition-frequency of system can reach 2 MHz, the rate of real-
time storage can come to 50 MByte/s with one Flash and 100 MByte/s with double Flash. Under the
condition of strong vibration dynamic testing, this system can reliably collect the output signal from

the sensor with the absolute error within 1 mV and without error rate, so it meets the requirements

for stabilization, reliability, high precision and anti-interference ability .
Key words: FPGA; double FIFO; double flash; real-time storage; USB
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Tab.2 Data of the square-wave test

N RAEER Y xR 2 AV/mV
HWAMES Vep/mV

PV TR /mV A RIE/ mV flial s WAy

50 24.3 —24.7 —0.7 —0.3

100 50.5 —50.1 0.5 0.1

500 249.3 —250.3 —0.7 0.3

1 000 499.1 —499.4 —0.9 —0.6

1 300 649.2 —650.3 —0.8 0.3
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P IEH K/ mV WAL/ mV pidS WA
2 000 1 001.0 —1000.8 1.0 0.8
2500 1 250.7 —1250.3 0.7 0.3
3 400 1.700.4 —1700.9 0.4 0.9
4 300 2 150.7 —2149.4 0.7 —0.6
5 000 2 500.0 —2499.9 0 —0.1
10 000 4 999.1 4 999.2 0.9 0.8
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