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Design of data acquisition and storage system in the high shock state

NIE Fei, JI Yong-qiang
(Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: The hardware architecture of data acquisition and storage, the method of circuit design and
the principle of components option under high shock environment, parallel multi-channel high velocity
data acquisition and data storage, data acquisition in advance, and dynamic setting of parameters are
introduced in this paper. The system is modularly designed by using Very-high-speed integrated circuit
Hardware Description Language(VHDL) and Quartus Il 9.0 software, and the prototype is designed as well.
The simulation results indicate that the proposed system can realize 16 channels data acquisition and
storage with 100 kHz-500 kHz sampling frequencies, and it is controlled by the traixial acceleration
sensor and the threshold trigger based appointed channel. Its stability and reliability are verified.
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Fig.1 Schematic of system
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Process(CLK,AD_EN,W_DATA,Data_Save)

Begin

If ad_en="0" then

Els if clk’event and clk="0" then
Case state is

When Wait_State=> ...

When WPosition=>

If data_save="1" then

End if;
When WD =>
If C256="1" then
End if;
End case;
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Fig.2 Sequence diagram of FIFO read and write
lz] 2 EIFO iigu;]—"‘%‘ system power on

23 HESHEEESHEMRELAHAR o
controller read

AR AE 0% 7 50 10 SRS | FH T 2% 5% 4 1 B B0 . R (hreshold g&mm
et 0 D A T T SO0 R A 1 R G MR B A R R T B on ey
B T WA R S DA K08 R 0T S, R A7E L AR
Bl T TAERAS . W T SRR ES RS, Tl USB 00
HEHLE I a4, SRS T R S BT R 3 % R
3R RS R T A R R T, IR SR
ot T 17 A B 45 5 BT o 52 I ) 2 C7E 28 6 PR B LA T

Is threshold

A 4
read depth of
met?

buffer parameter

A

L . u L s N write data into data write data into
WH, AR EEERBNGED, REZEREASATRE, Hik area of memory buffer of memory
H USB(Universal Serial Bus)iZz H 5, R4t Ashit A @B FEF . Fig.3 Flow chart of data acquisition in advance

3 MR AR



760 AMZBMFERFRERFER H12%

PP A R, T EER L, R EEAAEE, B e R, B MEEERAR K. T R
PEAFAEEEAT R G M, RGCRH TR BUREH AR . MR REFMABIITG TIEN, REH oK R
fink 2 50 R 28 A7 B30 R B AE S BUM AR BN N AE D, AR5 RAFESE 1 25 1 8l 132 BBOCR A 50 3R A1 fioh 2 180 2 B0 58 i i3
PR LS B H BT B AR E SEERA, ARG KR E . BEG RE R G ARG RFER B, R 4L
P AE AN BOHR A7 X3, i X BUBOR 1 SR B, PR R A B G A7 DX ey bk T B aE SR, 2 4 G 1A ) B E
B, EHE 7 2l ECHE X3 E ik T 4R i SRR W AR, RIBE SRR — BRSO Y b bk B A 2% S 8
DX IR, B TR 4 Ui B AN I 3 TR .

fELL EOPFE b, SEBLTT i 37E Quartus 119.0 AA T R VHDL 8RR IR T 5 5e il B, S it 1 6
JEENT AL B, TR SE UM AT SRR KR . Bad RGN, RGE T RSB 16 1 E B R AR A, SRR |
U AT R B A I T R T A A EARALTARRETS , REFE/NT 120 mW, FREEMFR N 500 kHz
MITEOL T, REEBEIIFE/DT 900 mwW, i RARINFEBLIHEOR, LM ARG BT Hir. BRI R s
BT, AT T RRIE AR R, e I (RN E L I8 42 000 g, HLEE AL

e
[1] SCEFEE M. Sl A ENR Pl R RIS LRI S5 MRS, 2009,28(9):31-33. (WEN Feng,QIAO

Jian-zhong,LI yan. Study on anti over-loaded technology in high over-loaded storage testing[J]. Transducer and Microsystem
Technologies, 2009,28(9):31-33.)

[2] Altera Corporation. Cyclone Il Device Handbook, Volume1[Z]. 2008.

[3] T REE. BT CPLD M2 B8 4 17T % 8L e RAEBORBFFE D). BT I8 S5{UE5 24 )k, 2006,20(1):56-59. (YUAN
Llang,GU Tian-xiang. Multi-channel parallel data acquisition technology based on CPLD[J]. Journal of Electronic Measurement
and Instrument, 2006,20(1):56-59.)

[4] ZRAHELIRIS. SIS R TEm g B b T R8O BT )] 488 A 2# Hiz, 2006,27(6):2589-2590. (LI Le,ZU
jing,XU peng. Failure mechanism of crystal oscillator under high-g shock[J]. Chinese Journal of Scientific Instrument,
2006,27(6):2589-2590.)

[5]1 XXFETHEHWE. T FPCA M &K B 2 BEE RE S HFMI]L. BFINERA, 2009,32(7):85-88. (LIU Yi-chun,
DING Guo-qing. High-precision multi-channel data acquisition and storage based on FPGA[J]. Electronic Measurement
Technology, 2009,32(7):85-88.)

[ 6] Ramtron corporation. FM22L16 4 Mbit F-Ram Memory[Z]. 2007.

[71 Analog Devices. 16-Bit,1 MSPS PulSAR ADC in MSOP/QFN AD7980[Z]. 2008.

1EE /N
B k(1976-), B, MWilEHEtE A, W 0B B3R (1977-), B, BEVEE D PN,
+, BH TR, TEIE T MR A L +, TR, FEHFIE )T NG S5

AWt . BT EE A PE email:niefei_mail@
163.com.




