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Stepper motor control of space optical remote sensor based on FPGA

Zhang Bowei Cao Xiaotao Xu Wensheng He Yunfeng
(1. Changchun Institute of Optics Fine Mechanics and Physics, Chinese Academy of Science, Changchun 130033, China;

2. China National Administration of GNSS and Applications, Beijing 100088, China)

Abstract; Remote sensing technology is a space observation technology, aerospace optical remote sensor is playing a huge
role in the national security, weather forecasting, disaster monitoring and so on. In-flight flight, in order to complete the
task with higher quality, we inevitably will adjust the moving parts. Stepper motor has a high open-loop control accura-
cy, simple control, stable output torque. In order to meet the accuracy of high precision and stability of the torque, the
experiment proposed four-phase eight-step control scheme, using FPGA as a stepper motor controller. Design chopping
adjustment program to adjust the voltage and hardware current closed-loop scheme to adjust the current, board hardware
circuit, and finally through the software to achieve parameter measurement. The system improves the precision of the
stepping motor control and improves the stability of the torque, and puts forward a new scheme for the control of moving
parts of the remote sensor.
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process (clk)—H ik H L #5l
variable rate: integer range 0 to 2000
if ( clkevent and clk = 1")

case rate is

4.1

:= 03 begin

then

T R

when 149=">
clk_465 <<= 0 ;
clk_535 <="1";
rate : = rate + 1 ;
when 1999=">>
clk_465 <<= "1";
clk 535 <=0
rate ;= 0 ;

when others =>>
rate : = rate + 1 ;
end case;

end if;

end process
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process (CLK,state_ctD)——H LT
begin

if (CLKevent and CLK = '1) then

case state_ctl is

when 0 =>

inpl <<= clk_465 ;

inp2 <{= clk_half ;
when 1 =>

inpl <<= clk 465 ;

inp2 <<= clk_465 ;
when 2 =>

inpl <<= clk_half ;

inp2 <<= clk_465 ;
when 3 =>

inpl <<= clk 535 ;

inp2 <<= clk_465 ;
when 4 =>>

inpl <<= clk_535 ;

inp2 <<= clk_half ;
when 5 =>

inpl <<= clk_535 ;

inp2 <<= clk_535 ;
when 6 =>

inpl <<= clk_half ;

inp2 <<= clk 535 ;
when 7 =>

inpl <<= clk_465 ;

inp2 <<= clk 535 ;

end case;

end if;

end process;
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