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Abstract

In scientific aIld techllological research aIld industrial production， data

acquisition and processing system is increasingly prominent，aJld the requirements of

tlle real．time high speed data acquisition haVe been increaSed，such as me speed，tlle

resolution，tlle precision，the accuracy to interfke a11d anti．jamming ability and so on．

High-speed data acquisition is 埘dely used in the signal measurement， image

processing，audio sigIlal processing and other high—speed，high—precision meaLsurement．

Now commonly used 11igh．speed data acquisition is a_tcained wim the data aCquisition

card which is installed in the PC or industrial computer，such as A／D card，RS-422 card

and RS．485PCI card．，nlere are many shortcomings in these acquisition systems，for

instance the installation of trouble，expensive，the electronic crosstalk in computer is

heaVy，especially the number of slots by the computer，address，intem印t resources are

limited，tlle extendibili锣is bad．

USB(Universal Series Bus)is aIl importaIlt new techn0109y of interface baSed

on PC in recent years．The developments and applications of USB devices at home and

abroad is in a hi曲-speed stage cu仃ently． USB adapter call be used in data

acquisition， aIld it can be used to overcome me shoIrtcomings of the traditional data

acquisition cards．USB data acquisition is eaSy to achieve the data collection of hi曲

speed，large-c印aci够，low cost，lligh relia_bilit)，and multiple points，witll me

advantages of eaSy installation，plug—and-play， smaller EMI outside the computer

case， convellient power supply and easy extension．

A developmem of infoHnation SyStem is t11at the field programmable gate：array

(FPGA)teclⅡlology is r印idly rising．FPGA is abroad used in the fields of ilata

processing and algorithm realization owing to the adVantage of higll work frequency、

shon design period、low cost、uIllimited re—progra]【IⅡning．

Therefore，tlle thesis desigIls a data trans“ssion and processing syStem by

combimng the merits of FPGA a11d USB，and the system can be used in data

acquisition by extenI矗ing．

Based on me whole design idea expounded in the thesis，First of all， some

correlation techIliques which involVes to the paper have been detailed described，then
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the structure aIld perfonnance of the chips adopted in the system are described in brief．

Then the method of design a11d implement of so俄Ⅳare aIld hardware is discussed．In

nle hardⅥ像re design pan，the hardⅥ，are design scheme of USB data download and

upload modules、 USB host aIld slave modules、 FPGA modules and Related

peripheral cirCuits 2ure proposed；the corulection mode锄ong mese modules is also

sho、^，n．In the soRware part，the basic如nction a11d holistic realization of PDIUSBDl 2

and SL811 fimw乏lre，FPGA iruler data processing pro驰n，USB driver aIld PC

application are mainly introduced．

The intelligent data acquisition and processing system researched and designed in

this paper is used to not 011ly communicate with PC using USB S1ave interface in

on-line situation， but also savc memoU data to觚U disk using USB Host interf．ace in

the o昏line situation．111e system uses似o kinds oftechllolo西es--USB Slave and USB

Host，and realizes USBOTG with both me如nctions of USB device a11d USB Host．

Finally，aRer a lot of hardware aIld so姗e testing，the paper designs the data

acquisition processing system in eaCh aspect’s tecllllicalindicator can achieve at the

begiIuling of the design requirements，and t11e paper haS provided the good foundation

for tlle neXt system’s如rther improvement．

K吩words：Data Acquisition USB FPGA

lV


