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DC Motor Control Using Pulse-Width Modulation
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Abstract: To solve the shortages of pulse-width modulation (PWM) control by CPU, a
control method of DC motor by PWM based on field programmable gate array (FPGA)is
presented. The DC motor control circuit by FPGA and the design method of digital
comparator with VHDL are introduced. The result of computer simulation and control
experiment shows that the circuit can output PWM signals effectively to control rotation
speed of DC motor. The control precision mainly depends on the digital comparator in FPGA.
Key words: DC motor, control, pulse-width, modulation, field programmable gate array,
digital comparator

CPU , o
(Pulse-Width Madulation, PWM) , CPU PWM . .
PWM s . FPGA PWM
o PWM N s
. PWM .
) D/A o
) PWM o FPGA PWM
) CPU PWM PWM .  FPGA PWM s
o FPGA FPGA s 1/0 PWM
1 FPGA PWM ) ’ (
(Field Programmable ,
Gate Array, FPGA) . D/A
. FPGA PWM ,FPGA . N o
PWM
:2005-07-19 ) PWM . ,
: (1957-), s ,

FPGA/CPLD . PWM



220

2005 11 21 4

2 FPGA
FPGA PWM
L PWM ;
/ / ;
H C Do
B &1 n ﬁAﬁi-i&
3 BEE [ Bee ) HH—A
AL/D WM Bl
%gfﬂ R L B PWM 7
CLKD wun TV T2
ﬁﬁ&ﬂ[ iﬁf
e LA
W%/ L _— —
GND
1 FPGA PWM
PWM U/
D=1 |, CLK2,

. PWM . ;. U/D=
0, CLK2, .
PWM . . CLKO

PWM .
/s 2 1
WZ/F
Z/F=1 , PWM Z H .
i Z/F=0 L,PWM F

H . . START “or
PWM . /
START =1 , . 3
START=0 , . . H

,PWM
H . .
2  PWM .
3 VHDL
PWM

[1]

VHDL
COMPARATOR C,

1164. all, 2 s

IEEE IEEE. STD LOGIC _

IEEE.

STD LOGIC UNSIGNED. all .

CGT,

U_D

e e LB CNTA
N VCC AND2
CLK 2Rt

CIN1 CIN2,

8 o CLT.CEQ

EQUALITY :process (CIN1, CIN2)

., IF (CIN1, CIN2)
(CLT,CEQ,CGT) o

Input UD
VCC K Q[4.0]

Cutput H[4.0]

LPM_COMPARE

vCC

dataal] agb
Input cntb databi]
CLKOED “‘::“c CLK Q[4.0]
M OutpuL‘___)

— Input agh
VCC
21mux

A AND2

B v ‘ D Cutput 7

ap Start

34 Muitiplexer
35 Multiplexer

AND2
Feo N Y
GgD 'A21 mux
2 FPGA PWM
VHDL

library IEEE;

use IEEE. STD LOGIC 1164. all;
use IEEE. STD LOGIC UNSIGNED. all;
entity COMPARATOR Cis
(CIN1, CIN2: in STD

port ~ LOGIC

VECTOR(7 downto 0);

CLT,CEQ,CGT: out std logic);
end entity COMPARATOR C;
architecture RTL of COMPARATOR Cis

begin

EQUALITY :process (CIN1,CIN2)
begin

if (CIN1 = CIN2) then
CEQ <= "1

else

CEQ <= "0’

end if;

if (CIN1 > CIN2) then
CGT <= "1

else

CGT <="0’

end if;

if (CIN1 << CIN2) then
CLT <= "1

else
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CLT <= 0"; o N CLKO
end if; 0 0
end process EQUALITY ;
end architecture RTL; ’
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