Rotary encoder wiring diagram

Although they are available in various types here we are going to discuss about simple contact
type encoder module. In them four pins are compulsory for using the module. Case1: M is used
when the cost of installment is considered. M is one of cheapest and robust encoders on the
market. It is easily available to invest and replace. Case2: M is easy to work with considering the
complex modules out there. We only need to consider two outputs to work with this module.
Case3: With this encoder we can measure the axial movement and also the direction of change.
For understanding the working of M rotary encoder , consider the simple circuit configuration
shown below. Here we have connected two outputs to two LEDs to check the state of the
module. The button is of no use here so it left alone. Now for understanding the output of
encoder let us consider internal stricture of encoder. Here A and B are outputs and these
contacts are left sliding internally on a rotating disk. This disk has divided in to conductive dark
segment and nonconductive segments white segments as shown in figure. If the axis keeps
rotating the point A leaves the conductive segment dark part and moves on to nonconductive
part white part. So the output A goes LOW. If the axis keeps rotating the cycle repeats and
output A goes high following output B. So we will have a pulse output every time the points
move from one segment to other. As these pulses state the change of axis, we can take them as
a measure for axial movement. If this logic signal is given to controller, the controller can
measure the clockwise axial movement. With disk keep moving point A comes in contact with
dark segment. Turning OFF also follows the same pattern to complete a cycle. For every cycle
there will be voltage pulse at the output. As before these voltage signals represent the axial
movement. We can take them as a measure for axial movement. If this logic signal is given to
controller, the controller can measure the anticlockwise axial movement. The STM32Cube with
graphical software configuration tool reduces development efforts, time, and cost. Rotary
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rights reserved. This instructable describes a simple method of decoding a sequential rotary
encoder using an Arduino Uno R3. Compact software routines are used to to count the number
of transitions, eliminate contact bounce, and determine the direction of rotation. Additional
components and lookup tables are not required. Sequential rotary encoders generate two
square-waves each of which are displaced by 90 degrees as shown in Fig. This results in false
counts. One method for suppressing contact bounce is to add a small capacitor across each
switch contact. The downside to this approach is that transitions may be missed if the encoder
shaft is rotated rapidly. Introduction: Simple Rotary Decoder. By lingib Follow. More by the
author:. Interrupt and non-interrupt versions of the code are provided. The interrupt version of
the code only requires a single interrupt pin. Images: The opening photo shows the assembled
encoder. The screen shot shows the code for the interrupt version and the count when the
encoder shaft is rotated clockwise and counter clockwise. The video shows the count during
rapid rotation. The encoder wiring diagram is shown in fig. The jumper wires are soldered
directly to the encoder pins. Interchange the two blue wires if the count direction is reversed.
Common methods of determining the direction of rotation include: hardware twin interrupts
pattern lookup tables This project uses a software method that does not require lookup tables.
Software Debouncing This method uses two counters Open, Closed that have been set to zero.
Exit the loop when one of the counters reaches a predetermined count. We are effectively
looking for the steady state period following any contact bounce. Did you make this project?
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Rotary encoder can be counted in the positive direction and the reverse direction during the
rotation of the output pulse frequency and the rotation is continuous. Compare to rotary
potentiometer this device has a limited rotation. The rotary encoder has its own push button
built-in into the device itself, with the press of the button the encoder can be reset to its initial
state, that start counting from 0 ZERO. These pulse are used to control angular displacement.
The angular displacement encoder conversion using photoelectric scanning principle. Reading
the system of alternating light transmission window and the windows is not consisting of radial
indexing plate rotating basis, when the infrared light source vertical irradiation light to the code
disk image into the receiving. At the surface the receiver is covered with diffraction grating,
which has the same code disk window width. The receiver task is to feel the rotation of the disk
creating a changes into the corresponding light electrical change and the low level signal up to
a high level, along with the generation of square pulse, which must be processed by electric
circuit. Reading the system typically employ a differential manner, and which the same but the

phase is different of the two waveform by degree compare to the signal in order to improve the
stability of the output signal, reading should be formed on the basis to eliminate the
interference. The incremental encoders produce a series of pulses. These pulse are used to
measure the rotation, position of the shaft, and velocity. There are two channel of rotary
encoder output A and B in US terminology. Sometimes this is also referred to a 90 degree phase
separation. This term comes from discussing one entire encoder pulse cycle, from when the
signal first rises up, to where it rises up again as degrees. As you can see the illustration above
there are two quadrature channel, and separated by 90 degrees, the user of the rotary encoder
often wants to know the direction of rotation. Encoder manufacturers publish their specification
for which signal comes first by specifying the direction of rotation. The incremental encoders
has two phase the square wave the phase difference between 90 degree, often referred as A and
B channel. One of the channel is providing a speed related information at the same time by
sequentially comparing two channel signals, the direction of rotation and the information
obtained. There is also special signal called Z or ZERO channel, which gives the absolute zero
rotary position, the signal shows a square wave with the center line of channel A square wave
coincide. Error exist in encoding which is caused by the aforementioned factors. Your email
address will not be published. Wiring the Rotary Encoder with Arduino. Reply Leave a Reply
Cancel reply Your email address will not be published. Important Cookie Information : We use
cookie to provide you the best possible experience, this site uses cookies and by continuing to
use the site you agree that we can save them on your device. Find out more. OK, Close.
Obtaining a good quality signal is essential to effective encoder feedback. Selecting the right
cable for your application is critical but proper encoder wiring is key to building a long-lasting,
reliable machine. Following encoder wiring best practices can help avoid common pitfalls and
will lead to a system that operates as expected. Encoder wiring schemes can be unique to each
encoder and one should follow the diagram or pinout designated on the encoder datasheet.
Multi-channel differential encoder wiring with commutation tracks can have up to 14 wires and
miswiring can result in signal issues such as deformed pulses, low signal amplitude and
shorted connections. Example of shorted A and B wires 1 and 2 in diagram resulting in
distorted pulse shape on both channels. An optical encoder cannot act as a feedback device
without wiring. The problem is that wires act as antennas, which enables them to pick up
radiated signals from nearby sources; the longer the encoder wire, the more pronounced the
effect. In environments with high electromagnetic interference EMI , applying techniques to
block noise should be the first consideration. Encoder cabling should be run in conduits,
preferably separate from other wires. If this is not possible, they should be run only with other
low-power DC cables. Signal wires should be at least 1 foot away from power cables. Shielding
is important. At minimum, the cable should be protected either by a foil jacket with a drain wire
or by a braided-wire shield that is grounded. For very sensitive applications or high-EMI
environments, foil jacketed wires in combination with an overall braided-wire shield around the
cable should be used. Take care to ground your cable at one end only. Grounding at multiple
points can create ground loops, which can lead to AC-induced noise. The best approach is to
ground it through the connector, ideally on the drive side, assuming the drive is grounded. In
industrial environments, high current fluxes are created by motors, remote control switches and
magnetic fields. This can result in varying electrical potentials at different ground points. To
avoid problems, ground the encoder cable shield, together with all other parts of the system
requiring grounding, from a single point at the instrument end, as shown. Variable-frequency
drives can induce currents in the shaft, rotor, and housing of the motor. This is a result of the
high switching frequency of the VFDs. The currents pass through the bearings, which can
damage the balls inside of the raceways. This can be done using grounding brushes that
directly contact the motor shaft. The shaft, in turn, connects to the motor frame so that any
induced currents will go straight to the motor frame. That protects the bearings for both
encoder and motor, alike. Techniques for grounding bearings include:. If the A channel pulse
leads that of the B channel, the receiving device might interpret the difference as clockwise
rotation, while a phase lag would indicate counter-clockwise movement. Example phase
diagram of the HS35R hollow-shaft encoder. In this example, A leads B for clockwise shaft
rotations when viewing the shaft clamp end of the encoder. A common issue with a hollow-shaft
encoder is installing the encoder backward leading to reversed phasing. Sometimes,
particularly when one type of encoder is being swapped out for another, the phasing
relationship may be the opposite of what is expected. This could create a significant problem in
the equipment. Fortunately, correcting the situation is fairly simple:. Rotary Encoders.
Condition Monitoring System. Spare Parts and Accessories. Best-In Class Analytics. Learn
More. Knowledge Center. Encoder Wiring Best Practices Obtaining a good quality signal is
essential to effective encoder feedback. Encoder wiring best practices: Follow the encoder

wiring scheme or pinout designated on the encoder datasheet Run cabling in conduits, away
from power cables. Shield cables and or individual wires to protect from EMI. Avoid ground
loops. Ground cables on one side only. Adjust wiring for proper phasing in quadrature
encoders. Encoder Wiring Scheme Encoder wiring schemes can be unique to each encoder and
one should follow the diagram or pinout designated on the encoder datasheet. Example of
shorted A and B wires 1 and 2 in diagram resulting in distorted pulse shape on both channels
Reducing Signal Noise An optical encoder cannot act as a feedback device without wiring.
Preventing Motor Shaft Currents Variable-frequency drives can induce currents in the shaft,
rotor, and housing of the motor. Techniques for grounding bearings include: Isolated bearings
Conductive grease to help spread the discharge bearings Insulated inserts for mounting
hollow-shaft encoders, including isolation washers and nylon washers. That effectively swaps
the phasing between A and B and at the same time A' and B'. Updated: Dec 5, The parts for this
post were sponsored by Mechanical Design Here are the parts I used for this demonstration:.
I'm not and affiliate for Pololu, but I still recommend this, as it is a quality motor with thorough
documentation. A typical brushed, direct current DC motor has two leads. When a voltage is
applied across these two leads, the motor shaft spins. Reversing the polarity of this voltage will
reverse the direction of rotation of the motor shaft. DC motors are usually wired to a motor
driver, which receive and interpret control signals to ultimately drive the motor's speed and
direction. Brushed motors like this are considered to be open loop, meaning they aren't capable
of sending back information about its shaft position or speed. This type of motor becomes
closed loop when a rotary motor is attached. In this case, the motor is driven in the same way
as any other brushed motor. The only difference is that there is now the ability to measure the
motor shaft position. Usually this type of motor will have 5 or 6 wires. Two of the wires are used
for the motor power and the other wires are used for the encoder. Essentially the encoder works
by turning a signal on and off as the motor shaft rotates. These pulses are directly related to the
motor shaft position. I like to use the analogy of a playing card flapping in the spokes of a
bicycle wheel. The faster the wheel moves, the more times you hear the playing card making a
noise. In the case of a rotary encoder, a high number of pulses over a given time period
indicates a faster motors speed. For this example I will be using a Pololu DC brushed motor
with a gear ratio and a rotary encoder with two outputs. It has red and green wires to power the
motor shaft movement. It has a green wire for a ground for the encoder, a blue wire Vcc to
receive a positive voltage between 3. Below is what the output signals would look like as the
motor rotates. Notice how they are out of phase. The signals alternate between values of the
supplied Vcc and 0V throughout the motor rotation. For this encoder, if you count the rising and
falling edges of a single output, you will count 32 counts per revolution. If you count rising and
falling edges for both outputs, you will count 64 counts per revolution. Since this is a geared
motor, a single rotation of the output shaft will result in a total of counts 50 x 64 counts. The
order in which the rising edge of a particular signal is read is an indication of direction. If that
was reversed, the rising edge of Output A is counted first, indicating that the motor is rotating
counterclockwise. An Arduino Nano is being used to power the motor encoder and read the
output values of the encoder. It is also sending signals to a dual motor driver to control the
speed of the motor. Essentially, moving a stick on the controller transmits a signal to the RC
receiver. The receiver sends a signal to the Arduino which interprets it and sends it to the motor
driver. The motor driver receives the signal from the Arduino, interprets it and outputs power to
the motor. All of these signals are pulse width modulated signals, which I will discuss in
another post. Lastly, as the motor rotates, the Arduino reads the encoder values. To start this
example, I place an Arduino Nano in a breadboard. I use wire jumpers to make connections to
the components. The red and black wires on the motor are wired to one of the black sets of
screw terminal blocks on the motor controller. The green wire is connected the Arduino ground
and the Blue wire is connected to the Arduino 5V output. The yellow and white wires are
attached to pins 2 and 3 on the Arduino. For the motor driver, the tan screw terminal blocks
receive power from an external power source between 6. The user manual for this board
recommends putting a 10A fuse in between one of the leads of the motors and the motor driver
and a 15A fuse between the positive end of the power source and the motor driver. The motor
driver also has a set of male header pins. These pins are what control the behaviors of the
attached motors. If you look at these two pins, there are two columns. The left column is for one
motor and the right column is for the other. The top pins are connected to 5V from the Arduino
and the bottom pins are connected to a ground, also on the Arduino. These can be connected to
any Arduino pin capable of a PWM output. If IN1 has a value of 1 and IN2 has a value of 0, one of
the motors will spin forward. If you reverse this configuration, the motor changes direction. This
applies to the other motor output with IN3 and IN4. These pins can be connected to any digital
pin on the Arduino. Lastly, I used and RC transmitter and receiver to indirectly control the motor

speed. I chose to use Channel 3, which is the up and down movement on the left stick. I chose
this channel because it is not spring loaded and will not return to the center position. The top
pin connects to any digital pin on the Arduino, the middle pin is connected to 5V and the bottom
pin is connected to ground. Below is the diagram of the breadboard view. Arduino Code. Setup:
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his example I use 6 different digital pins. I set the pin leading from RC receiver to be an Input.
This can only be used with pins 2 and 3 on the Arduino Uno and Nano. If a second motor is
needed, one encoder output on each motor will not be used. One encoder output per motor is
often enough for most projects. This value is then sent to the ENA Pin to ultimately spin the
motor. Lastly, I print the counters. Functions: I use two functions that simply increment two
different variables. These functions are called every time the interrupts are initiated. You should
now be able to control the speed of the motor with the channel 3 joystick on the remote control.
Here's where you can find a copy of my code here. Also, note that when you open of the serial
monitor, the counters are increasing as the motor spins. I hope this tutorial was informative.
Feel free to leave a comment and subscribe. Recent Posts See All. Controlling a Brushless
Motor with Arduino. How to Control a Servo with Arduino.

