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Design of micro distance controller based on Nios
BI Yang, ZHANG Tao

( Changchun Institute of Optics , Fine Mechanics and Physics , Chinese
Academy of Sciences ,Changchun 130033, China)

Abstract; A micro distance controller based on a Nios processor was designed to locate precisely for a visual
indicator in virtual imaging equipment. By using a Field Programming Gate Array (FPGA) to realize the subdi-
viding drive of Pulse Width Modulation( PWM) controller for a stepper motor and to implement the phase iden-
tification and frequency doubling of output signals of a grating sensor, the digital system of the micro-distance
controller was constructed. With the design tool of Quartus II from Altera’s and an Embedded Design Suite
Nios, the Nios processor and programming hardware circuits were integrated into one chip, so the system
shows excellent flexibility and speediness from the parts of software and hardware. Experimental results indi-
cate that the proposed micro distance controller achieves a good visual indicator position in virtual imaging
equipment, and the controlling accuracy of micro distance can reach 2.5 pm.
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Fig.1 Schematic diagram of micro distance control system
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Fig.3 Subdivide PWM output module with eight scale
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Fig. 4  Frequency multiplier and phase detector for grat-

ing sensor
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int main( void)
%
int i;
int wait_time;
Ruler_Zero_Flag =0;
Ruler_Zero_Counter =0
Led_Position[ 0] =0;
Led_Position[ 1] =3320;
Led_Position[ 2 ] =45930;
Led_Position[ 3] =49538;

/ #* Initialize the StepMotor to the zero positon.
*/
StepMotorreturn( ) ;
//reset the counter register of grating sensor

ClearCounter( ) ;

/ # Initialize the button pio. */

#ifdef BUTTON_PIO_BASE
init_button_pio( ) ;
#endif

/ * Continue 0 — {f counting loop. */

while(1)
%

switch( emd_word )
%
case 1; // set the motor to position 0

motor_turn( )

Search_Lcd_Position(3) ;

cmd_flag =1
cmd_word =55
break ;

case 2; //set the motor to position 1
motor_turn( ) ;
search_eye_position( 1) ;

Search_Lcd_Position(2) ;

cmd_flag =1;
cmd_word =55
break ;

case 3:// set the motor to position 2
motor_return( ) ;
search_eye_position(8) ;

Search_Lcd_Position(3) ;

cmd_flag =1;
cmd_word =55
break ;

case 4: // set the motor to position 3
motor_return( ) ;
search_eye_position(4) ;

Search_Lcd_Position(1) ;

emd_flag=1;
cmd_word =55
break ;
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case 5: // set the motor to position 4
motor_return( ) ;
search_eye_position(4) ;

Search_Lcd_Position(1) ;

cmd_flag =1;
cmd_word =55
break ;

%

return O ;
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