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Fig. 1 Timing diagram of CCD camera output
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Fig. 2 Interface circuit of LVDS simplex system
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Fig. 4 Block diagram of CCD output simulation system
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library IEEE;
use IEEE. std_logic_1164. all;
use IEEE. std_logic_unsigned. all;
entity LINE_SY is
port(
Clk: in STD_LOGIC;
Lovalctl: out STD_LOGIC;
Exsync: out STD_LOGIC;
Cntll_q: out STD_LOGIC_VECTOR
(10 downto 0));
end LINE_SY;
architecture BEHAVIOR of LINE_SY is
signal Cntll. STD_LOGIC_VECTOR (10
downto 0);
begin
exsy: process(Clk)
begin
if Clk’event and Clk="°1" then
if Cntl1="10011100001" then
Cntl1<<="00000000000";
else Cntl1<<=Cntll1+1;
end if;
if (Cntl1>="00000100111" and
Cntl1<<="10000100111") then
Lovalctl<<=°1";
else Lovaletl<<=°0";
end if;
end if;

end process exsy;
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Fig.5 Principle diagram of ROM_RD module
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signal synchronizing with the rising edge of
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signal synchronizing with the falling edge of pixel
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Analysis and Design of Linearity CCD Camera Simulation System

LI Na"?,DING Ya-lin' ,LENG Xue', ZHOU Jiu-fei' .« ZHENG Fei'*?
(1. Changchun Institute of Optics, Fine Mechanics and Physics» Chinese Academy of Sciences .
Changchun 130033, China,FE-mail : lina200361509 @163. com;

2. Graduate School of Chinese Academy of Sciences, Beijing 100039 ,China)

Abstract

In order to reducing the damaged risk of a linearity CCD camera which was debug frequently, the
CCD camera’s characteristic and timing diagram were analyzed, a CCD camera simulation system was
designed based on Field Programmable Gate Array(FPGA). The system made the FPGA as the core
device, a Read Only Memory(ROM) was in inaugurated inside FPGA, which stored a standard image
gray data, output gray data in the falling edge of pixel clock, counted the amount of pixel clock which
bringed Trigger Line Readout and horizontal synchronization signal. The simulation results show the
simulation process of the linearity CCD camera simulation system satisfies the demand of CCD camera
timing diagram. The design of the simulation system shortens the engineering debug time, provides

guarantee for evening data collection and storage.
Key words: CCD; LVDS; FPGA; simulation system
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