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This 8051 microcontroller-based control circuit adjusts the speed of a small permanent-magnet dc motor via
photosensors (see the figure). The circuit can find applications in light-tracking systems for adjusting
tracking-motor speed depending on the intensity of the incident light. It can also be modified to control more
than one motor at the same time.

Related

Measuring DC Motor Speed with a Power Supply

PWM Motor Speed Control Uses AC Tachometer Feedback

Control Circuit Keeps DC Motor Running at Constant Speed

The circuit and software varies the speed of the motor in three levels, depending on two photosensors connected
to the microcontroller. The microcontroller input port (Port 1) senses the voltage level of each photosensor
circuit, while the program stored in the microcontroller’s memory produces the necessary PWM signal at its
output port (Port 2) to drive the motor circuit.
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Motor speed can be adjusted by the light intensity falling into the photoresistors LDR1 and LDR2. These
resistors control the bias points of two transistors connected via an input inverting buffer (74LS240) to Port 1 of
the AT89Cs1. The base and collector resistors of the photosensor circuit were chosen empirically to properly set
the transistor in cutoff and saturation regions. The output signal from Port 2 of the microcontroller is delivered
to the motor circuit with the aid of a non-inverting buffer (741.S244).

When there’s no light incident on either of the LDRs, its resistance will be large (reaching to approximately 1
MQ) and thereby turning the transistor off. In this case, the collector voltage of this transistor will be high (+5
V). On the other hand, when the light brightness increases on the photoresistor, its resistance will decrease to
about 1 kQ at full-light illumination, thereby causing the NPN transistor (2N2222) connected with it to switch
on. In this case, the collector voltage of the transistor will be low.

The inverting buffer (741L.S240) is used to invert the signal levels at the nodes of the transistors’ collectors.
When either of the two transistors is on, the signal at the input of the respective buffer (A1 or A2) is at logic 0
(grounded), and in this case, the buffer output (YA1 or YA2) is high. On the other hand, when the transistors are
off, the corresponding output of the buffer is low. This buffer is also used to protect Port 1 of the 8051
microcontroller.

The 741.S244 buffer protects Port 2 of the 8051 microcontroller from the motor circuit and provides sufficient
current to drive the output transistor. The dc motor is connected to a +5-V dc supply via the driving transistor.
And a free-wheeling diode is connected across the dc motor to protect the transistor from any back-induced
voltage. The capacitor in the motor circuit removes the EMI and noise produced during motor operation.
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DC-MOTOR SPEED LEVELS

OFF OFF 0% Standstill
OFF ON 25% Minimum
ON OFF 50% Medium

ON ON 100% Maximum

When the output signal from pin P2.0 is set HIGH (Logic 1), current passes through the buffer and the base of
the driving transistor. This turns on the driving transistor and the dc motor. The signal generated at pin P2.0 is
a pulse-width-modulated waveform to control the average voltage provided to the motor, by controlling the
switching-on time of the driving transistor. The control program stored in the memory of the 8051
microcontroller generates this signal.

The control program (see the listing below) was converted into a hex machine-code file using the ASEM-51
assembler, and then burned into the flash memory of the AT89C51 using a commercial universal programmer.
The selection of the required speed is achieved by controlling the light falling on LDR1 and LDR2 (see the table).

Port 1is defined as an input port, while Port 2 is left as an output port. The received signal from Port 1 is
masked with the binary number 00000011 using the ANL logic instruction, to check the value received by Port 1
depending on the states of the photosensors. This value is compared with 00, 01, 02, and 03, respectively, to
send the appropriate PWM signal into the motor circuit. A delay subroutine is included to produce the
necessary delay times for the required PWM signals.

; DC MOTOR SPEED CONTROL
ORG OOH

MOV P1, #OFFH

BEGIN: MOV A, P1

ANL A, #03

CINE A, #00, SPEED1

CLR P2.0

SIMP BEGIN

SPEED1: CJINE A, #01, SPEED2
SETB P2.0

ACALL DELAY

CLR P2.0

ACALL DELAY

ACALL DELAY

ACALL DELAY

SIMP BEGIN

SPEED2: CJINE A, #02, SPEED3
SETB P2.0

ACALL DELAY

ACALL DELAY

CLR P2.0

ACALL DELAY

ACALL DELAY

SIMP BEGIN

SPEED3: SETB P2.0
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JMP BEGIN
ZLAY!
vOV RO, #OFFH
H1: NOP
DINZ RO, H1
RET
HERE! SJMP HERE
END
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