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Design of Multi-channel Stepper Motor Control System Based on
MCU and FPGA
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Abstract: Using STM32 MCU (Micro Control Unit) and Cyclone I series FPGA (Field Programmable Gate Array) as a core controller

and accomplishing human-computer interaction of the control system with Delphi 7 software, a control system is designed which is used in

multi-channel stepper motor. It introduces its hardware circuit and driver program. The system is tested with software based on C program

language and Verilog HDL hardware description language.
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Fig. 1 Block diagram of the system
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Fig.2 Schematic diagram of frequency division
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Tab. 1 Related running states of stepper motor
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Fig. 3 Interface circuit between MCU and FPGA
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module decoding (E,addrh,select motor,both);
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input E;

input both;

input [2:0]addrh;

output [7:0]select_motor;
always @ (addrh or E)
begin

if(E)

begin

case({both,addrh})
4'b0000: select_ motor<=8b0000_0001;
4'b0001: select motor<=8b0000_0010;
4'b0010: select_ motor<=8b0000_0100;
4'b001 1: select_ motor<=8b0000_1000;
4'b0100: select_ motor<=8b0001 _0000;
4'b0101: select motor<=8b0010_0000;
4'b0110: select_ motor<=8b0100_0000;
4'b0111:select motor<=8b1000_0000;

4'blxxx:select motor<=8'b1111 1111;
default:
select_ motor<=8'b0;
endcase VA E R 3-g iR U fE

end

else

select_ motor<=8'b0;

end

endmodule
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(b) Pulse output of motor at initial speed
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(d) Pulse output of motor at stopping speed
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Fig. 5 Testing diagram of the control system
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Tab. 3  Error range of pulse frequency

MAETLE ) kHz
®E B %o

0.001 ~ 1 1~10
0.000 04 ~ 0.004 0.004 ~0.4

10 ~ 100
0.4 ~4
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