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Design of universal linear array CCD acquisition system

LI Zheng-gang'?, YUAN Hong-yan®, WU Yi-hui'
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of Sciences ,Changchun 130033, China; 2.Postgraduate Institute of the Chinese Academy of Sciences ,Beijing 100039,
China; 3.Changchun UP Optotech Co. ,Ltd,Changchun 130033, China)

Abstract:According to the fact that the current design of micro-spectrometer needs to replace CCD,PDA device
frequently,using Cypress’s AD2131Q and Cyclone series FPGA design a universal acquisition system which can be
applied to a variety of linear array CCD and small area array CCD,the design of 16In80ut asynchronous FIFO provides
192Kb cache.EZ-USB adopts special fast bulk transfer mode ,which greatly improves the speed of data transmission.The
system achieves a variety of linear array CCD collection and correlated double sampling (CDS)technique,it features

speediness , convenience and modularization.
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2.2 3 ,FS , FIFO ,DataIN
A/D JFPGA ( CCD ,DataRdy USB
16In80ut FIFO ).USB 3 . A/D ,ADclk  FIFO ,16BitIN  FIFO 16
A/D ;FPGA CCD , A/D , 16 12 4
. .CDS ;USB o . 8BitOUT  FIFO 8 ,RD  FIFO
2.2.1 A/D - FIFO 16
CCD CDS, 2 8 bit , , )
USB s A/D , s 16In80ut ,
- AD9235-40 12 .40 MS/s s (1) FIFO
3V s sel:process
(SHA) - AD9235-40 begin
s , 40 MSP/S 12 wait until rising_edge (Dclk) ;
s el if FS=‘1"and DaDaIN=‘0’then
FPGA A/D s stack_H (i)<=To_Bitvector(DATAIN_H);
FIFO CCD . A/D stack_L (i) <=To_Bitvector (DATAIN_L)&To_Bitvector
, CCD o 1 (INT);
, CDS, i<=it+l;
2.2.2 FPGA CCD else
CCD , i<=0;
CCD CCD . end if;
s . end process sel;
o EREE (2) FIFO
2 é v 80ut . rdp : process
p iy BT e ] rve variable b: BOOLEAN ;=TRUE ;
' begin
wait until rising_edge (CLOCK) ;
= if DaDalN="0"then
Bl 2 FPGA 1445 P b:.=TRUE;
CCD n<=0;
INT ; FS  CCD Driver elsif Rdpulse=*1’then
o CCD CCD Driver s if b then
. CCD CCD N Databuffer<=stack_H(n) ;
2.2.3 FPGA 16In 8Out FIFO b:=not b;
FIFO A/D o 1 USB else
s FIFO 1 Databuffer<=stack_L(n);
o 1 CCD FS n<=n+1;
. FIFO 192 Kb, CCD b:=not b;
CCD - 3 16In 80ut FIFO end if;
o end if;
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end process rdp; o 3 CCD 2 v,
FS ,FIFO s MEMSpectro CCD s 4 .
USB , s USB 2 CCD
‘ CCD N
2.2.4 USB /dB
USB Cypress AD21310Q, ILX526A 3 000 3 0.8 320 300 V/ix.s
’ 2051 / TCDI304 3648 3 0.6 300 160 Vix.s
 FASTXFR 010100008, SLIS-2048 2048 2 24 63 5 pVlelectron
10, , FPGA -
FIFO . FIFO 1 , USB

MOVX A,@DPTR

INC DPTR
INC DPS )
MOVX @DPTR, A
INC DPTR
INC DPS
MOVX @DPTR,A 4
MOVX @DPTR, A
2.3 -
3 :USB
b) SLIS-20486) % il 4 B
2.3.1 USB O M4 m AR EERE
EZ-USB FPD( ) 4
o Microsoft WDM DDK  Visiual C++ 5.0 3 CCD s
, ezush.sys P, o N N N
: @ PID, o CCD .
EzUsbDevice.cpp PID,VID 0x0547 ,PID
@ hex2c.exe  USB Intel HEX [1] Martin Fowler, Kendall Scott.UML [M]. s
C , C : ,2002.
firmware| | EzUsbFirmware.cpp [2] ANALOG DEVICES.12-bit,20/40/65 MSPS 3V A/D conver-
6)) ezusb.sys INF o ter AD9235 [EB/OL].2004.http://www.analog.com/static/impo
2.3.2 rted-fil es/data_sheets/AD9235.pdf.
1/0 EZ-USB [3] .EZ-USB2100 N [M].
GPD, Createlile () : ,2002.
s DeviceloControl () 1/0 s [4] SONY.3000-pixel CCD linear image sensor (B/W)ILX526A
USB / . [EB/OL].2009.http://www.sony.net/Products/SC-HP/cx_news/
233 vol07/p dffilx526.pdf
(DLL) [5] TOSHIBA.CCD LINEAR IMAGE SENSOR CCD (Charge Co-
, . upled Device )TCD1304AP [EB/OL].2001.http://www.zygo.bti-
N N . nternet.co.uk/tcd1304ap.pdf.
[6] Panavision SVI,LLC.SLIS-2048 high speed 2048 x 1lineSc-
3 animage sensor| EB/OL].2004.http://www.panavisionimaging.
CCD 3  CCD com/PDF/PDS0005Revl.pdf.

-20-



