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FPGA and TSC695F
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Abstract; The application fields of space camera have extended from earth surveying to planet exploration.
As a result, higher demands are put forward on anti-radiation ability, weight, power dissipation and
reliability. A space camera controller was designed, in which radiation-tolerant FPGA RT545X72S and
TSC695F. RT545X72S were used to realize camera control functions such as row period signals generation,
OC instruction latch, address decoding, and A/D conversion control latch. In this way, the reliability of the
system could be improved, and the weight, cubage and power dissipation could be reduced. Realization
methods of each module in FPGA and partial VHDL sources were presented. Results of experiments

indicated that realization methods of each module were correct and feasible, and the camera controller

worked reliably, which could meet the demand of qualification.
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Fig.2 State transfer of row period signal generation
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process ( Clk )
begin
if(Clk’ event and Clk = ’1’) then
if( Reset_Pulse ='1") then
CreateH_N_CCD1 <= x"00000" ;
SetH_N_CCD1 <= SetH_N_Temp_CCDI1;
elsif ( CreateH_N_CCD1 = SetH_N_CCDI —1) then
CreateH_N_CCD1 <= x"00000" ;
SetH_N_CCD1 <= SetH_N_Temp_CCD1;
else
CreateH_N_CCD1 <= CreateH_N_CCD1 +1;
end if;
end if;
end process;
process ( Clk )
begin
if(Clk’ event and Clk = ’1’) then

if( Reset_Pulse = "0’ ) then
if( CreateH_N_CCD1 = 0 ) then

Row_syn_buf(0) < ’17;
elsif( CreateH_N_CCD1 = 50) then
Row_syn_buf(0) < ’0’;
end if;
else
Row_syn_buf(0) < ’0’;

end if;
end if;
end process;
SetH_N_Temp_CCD1 (19 downto 18) <="00";
SetH_N_Temp_CCD1 (17 downto 2) <= Reg_Row_Synl
(15 downio 0) ;
SetH_N_Temp_CCD1 (1 downto 0) <= "00";
process ( Clk )
begin
if (Clk’event and Clk = *1’) then

if( CurMain_state = Init_state) then

Cam_poweron <= "0’ ;

elsif( CurProcess_state = Cam_powerOn_state

and Cam_poweron = '0’) then
Cam_poweron < '17

elsif ( CurProcess_state =

Cam_powerOff_State and Cam_poweron = ’1’) then
Cam_poweron < '0’

end if;
end if;
end process;
process ( Clk )
begin

if (Clk’event and Clk = "1’ ) then
if(Cam_poweron = 1’ ) then

Row_syn_buf 2 < Row_syn_buf;

else

Row_syn_buf 2 <= "00000" ;

end if;
end if;
end process;
Row_syn_Out(0) < Row_syn_buf 2(0) ;
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process( CLK2 , rst_risedge )
begin

if (rst_risedge = *1”) then
OC1_Locker_buff <= "00000000" ;
elsif (CLK2’ event and CLK2 = ’1°) then
if ((OC1_Locker_nCs="0") AND (B_IOWR ='0"))
then
0OC1_Locker_buff(7 downto 0) <= CPU_Data(7
down to 0) ;
end if;
end if;
end process;
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