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For Two Years In A Row

Dynapar Rated Number 1 Supplier of Encoders and
Resolvers by Control Design Magazine

In an unaided survey of 22,000 automation professions by
Control Design Magazine, Dynapar was rated the number 1
supplier of rotary encoders and resolvers two years in a row.

Contact your Dynapar representative today for any and all
requests or questions regarding product information, product

configurations, service and repairs, quotes or to place an order.
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Toll-Free-Phone: 1.800.873.8731
Phone: 1.847.662.2666

Fax: 1.847.662.6633

Website: www.dynapar.com

NEW PRODUCTS

FEATURED PRODUCTS

DYNAPAR

DYNAPAR 2017
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KEY FEATURES:
e Single Cable Solution for 2 and 4 Wire Applications

e Meets SIL 2 PLd, SIL3 PLe and Category 3
Functional Safety Requirements

e High Resolution up 20 Bit Single-turn
and 12 Bit Multi-turn

e Motor Winding Temperature Sensor Input
e Stores Motor and Drive Data on "Electronic Data Sheets"
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KEY FEATURES:
o Extremely Fast Cycle Times (62.5 ys)

o Best In Class Shock and Vibration Resistance (400G, 30G)

e Up to 22 Bit Single-Turn Resolution and + 35" /
(+0.009%) Absolute Accuracy

e Programmable Device Configurations To Mest
Custom Application Requirements

o Device Data: Position, Speed, Temperature,
Diagnostic Data, Alarms

HSD35M PAGE 1.123 HSD44M PAGE 1.85

KEY FEATURES:

 Rugged Magnetic Design Resists up to 400G Shock

o Stainless Steel Clamp and Hub Shaft for Mill Duty

o Compact Design with Field Serviceable Connector for
Solder-Less Gonnections

o Accommodates Shaft Sizes up to 1.25” (Electrically
Isolated up to 1.125”)

e Dual Isolated Output Option for Redundancy

KEY FEATURES:

o Extremely Heavy Duty Magnetic Encoder with
Nema 6/ IP67 Rating

e Designed and Built Specifically for Traction Drives
in Rail Applications

o Phased-Array Sensor Technology to Provide
High Shock and Vibration Resistance

e (Optimized for Ease of Installation and Survival
in Harsh Environments

ISD37 PAGE 4.21 RH25 PAGE 3.21

KEY FEATURES:

e Triple certified U.S./Canadian, ATEX and [ECEx in
hazardous locations to create a Class 1 Div. 1, Zone 0
Solution

e Dual Isolated Outputs Available for Redundancy

e Unbreakable Code Disc up to 5000 PPR

o Coupled with the IS Barrier to create a complete
Intrinsically Safe Solutions

e 300g Shock and 20g Vibration Resistance and IP67
Sealing
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KEY FEATURES:

e Rugged, Housed Resolver now available in a
Hub-shaft Design

e Spaced Bearings for up to 10x the Life of
Traditional Duplex Bearings

e High Temperature Rating of 125°C Continuous Duty
e Rugged Housing with IP54 Rating
e Various Connector Options

HS35R PAGE 1.101 NORTHSTAR TACHOMETERS SECTION 1

KEY FEATURES:
o Phased Array Sensor for Reliable Signal Output
Unbreakable Code Disc up to 5000 PPR

© Rugged Design Withstands up to 400g Shock and
20g Vibration

Heavy Duty Design Rated for IP67

Customizable Mounting Options including Torque
Arm with Optional Grounding Strap

B8

KEY FEATURES.:

o Largest Non-Contact Sensing Gap on the Market
e Active LED for Troubleshooting and Diagnostics
e |Improved Concentric Shaft Clamping Design

e |ncreased Resolutions

e NexGen RIM Tach Sensor Module and Wheel are
Reverse Compatible with Previous Generations
RIM Tach Series
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Corporate Overview
Quiality, Reliability, Innovation, Customization, Delivery

Dynapar is considered one of the leading suppliers of motion feedback products in the world and has
been engineering and manufacturing encoders in Gurnee, lllinois since 1955. With over 60+ years

of experience, our breadth of product offering has served us well in many sectors from heavy duty
industries such as oil and gas, paper and steel, aerospace and defense, rail and other off-highway
vehicles, to industrial duty applications such as factory automation and elevator, to servo applications
such as robotics and medical equipment, to light duty applications such as office equipment and
printers. Our brand stands for quality and reliability, innovation, customization, fast delivery, and
customer service. As a testament to these values, for the second year in a row in 2016 Control Design
readers voted us the top encoder and resolver manufacturer.

Throughout the years, Dynapar has expanded its North American presence to a global platform with

a wide selection of the industry’s most trusted brands in motion feedback control, including NorthStar
heavy duty optical and harsh duty magneto resistive encoders, Hengstler Euro-Spec incremental and
absolute encoders, Dynapar incremental encoders, and Harowe resolvers. With the expansion of our
company, Dynapar now maintains manufacturing and engineering capabilities in North America, Europe,
China and Brazil to serve all of our customers across the globe with customized, innovative motion

feedback technologies.

Quality and Reliability are two attributes our
customers can expect from Dynapar. Dynapar is
an ISO 9001 certified facility which consistently
produces reliable, quality products that meet

our customer’s unique requirements. Dynapar
manufactures durable, robust encoders that stand
the test of time. In many applications, you will find
Dynapar encoders that have been in operation for

over 20 years and are still vigorously doing the job.

We strongly believe in our products and we

back that with a 2-year warranty in addition

to maintaining our own service and repairs
department. At Dynapar, our professional repair
staff is eager to help with any questions, concerns
or troubles you are having with your encoder. We
make sure that you experience the least amount
of downtime with our quick turn-around and
dedicated repair team.

Innovation is ingrained into the fabric of our
company. We pride ourselves of being at the

forefront of feedback technology, making advances

to our products through a detailed understanding
of the voice of our customers.

Dynapar has been leading the way through many
breakthrough product lines starting with the first
true vector-duty hollow shaft encoder, to the

first Heavy Duty Magnetic Tachometers with
interchangeable modules and upgrade kits to the

first real battery-less absolute encoders using a
unique technology that reads absolute position
and many more. Currently, Dynapar is launching
the new AD37S Safety4Wire® encoder, one

of its most technologically advanced products,
designed to provide high levels of functional
safety in servo motor control systems.

We are constantly building on our strong presence
in a number of industries designing unique,
leading edge motion feedback to bring our
customers the next generation in encoders and
resolvers.

Customization is a trademark at Dynapar. Our
manufacturing process and engineering capability
make it easier for us to do customized products.
Our custom capabilities allow our customers

to meet the varied specifications of feedback
application. Shafts, tethers, cables, connectors,
and housings can all be modified to give you
what you need. If you require customization, our
dedicated team of engineers design the precise
encoder to your unique specifications quickly.

Fast Delivery is a customer requirement, and at
Dynapar we take pride in operational excellence. Al
Dynapar and NorthStar encoders are built to order
allowing for fast delivery and 3-day lead times on most
models.
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Customer Dedication

Customer Service and Dedicated Support Teams

Customer Satisfaction is of the utmost importance to Dynapar. We continue to be a leader in motion
feedback control because of the dedication we have to our customers. Please contact us for any
and all requests or questions regarding product information, product configurations, service and
repairs, quotes or to place an order. Pricing, quoting and ordering information can be obtained

via our website, or by calling, faxing or e-mailing us.with customized, innovative motion feedback
technologies.

Crossovers and Retrofits

Dynapar offers direct replacements for all major encoder manufacturers with 3-day average lead times
and next day shipping capabilities. If you are looking for a discontinued product, would like to replace
your current encoder or become a new partner with Dynapar Corporation, we are here to help you
find a solution. We’ve created an easy-to-use competitive part locator on our website so you can

find the Dynapar product that offers the same functionality as your current feedback solution and our
team of technical experts can guide you to find a compatible solution. Just visit us at www.dynapar.
com/crossovers or contact our technical applications experts today and we will make sure you have a
replacement encoder that works within your specific applications.

Try Dynapar

TryDynapar is a unique initiative that allows our customers to trial our products simply and risk free.
This bold program represents our commitment to demonstrating our product quality, engineering
expertise and factory support of the Dynapar encoder line to the market at large, with no strings
attached. TryDynapar is available on over 20 product families of incremental and absolute encoders,
with thousands of configurations available. After testing our products risk free for 30 days, if you are
not completely satisfied with your encoder, send it back at no charge. Visit us at www.dynapar.com/
TRYDYNAPAR to learn more or to place your risk free trial.

Contact your Dynapar representative today:

Toll-Free-Phone: 1.800.873.8731
Phone: 1.847.662.2666

Fax: 1.847.662.6633

Website: www.dynapar.com
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Technology Overview

If there’s any one truism in engineering it is that there’s no one perfect solution — there’s only the best
solution for the application at hand. When it comes to feedback devices, OEMs have a wide range

of options. Should you use a resolver or an encoder? If you need an encoder, should you select an
Incremental or an absolute encoder? Should you opt for an optical or a magnetic device? What is the
most appropriate mounting configuration? Do you need ingress protection (IP), and if so, to what level?
How about resolution? The sheer variety of choices can be overwhelming, but while you’re well advised
to work closely with your vendor to make a final decision, there are a few main things to consider when
narrowing down the right feedback options for your system.

There are two main types of feedback devices: Encoders (both incremental and absolute) and Resolvers.
Also, within encoders there are two main sensing technologies used today: Optical and Magnetic.

INCREMENTAL ENCODERS

Incremental encoders provide speed, direction and relative position feedback by generating a stream of
pulses proportional to the rotation of a motor or driven shaft. Single channel incremental encoders can
measure speed while dual channel or quadrature encoders (AB) can interpret direction based on the
phase relationship between the 2 channels. Indexed quadrature encoders (ABZ) are also available for
homing location at startup. Incremental encoders are typically used in cut-to-length, crane or hoist, web
based or continuous stream processing (such as pulp, paper, steel) and heavy vehicle applications.

ABSOLUTE ENCODERS

Absolute rotary encoders measure actual position by generating a stream of unique digital codes (instead
of pulses) that represent the encoder’s actual position. Single turn absolute encoders output codes that
are repeated every full revolution and do not output data to indicate how many revolutions have been
made. Multi-turn absolute encoders output a unique code for each shaft position through every rotation,
up to 4,096 revolutions. Unlike incremental encoders, absolute encoders will retain correct position even
if power fails without homing at startup. Absolute encoders are typically used in CNC, medical and robot
applications where high resolution is required and absolute feedback reduces power up sequences.

RESOLVERS

A resolver is a rugged, analog device that can provide position and velocity feedback for a wide

range of demanding applications, from wood processing to semiconductor fabrication, from radiation
treatment machines to steel mills. Because the resolver is an analog device and the electrical outputs
are continuous through one complete mechanical revolution, the single speed (2-pole) devices offer
infinite theoretical resolution. Resolvers can be frameless or housed and are used in applications that
are environmentally demanding. This means extreme temperatures, shock and vibration. These
applications can be aerospace, military, CNC, off highway vehicles and radioactive (for example nuclear
reactors and medical)

DYNAPAR

OPTICAL SENSING

Optical encoders use light (optics) to identify unique positions for the encoder. Optical encoder engines
can bring almost unparalleled resolution and accuracy for both incremental and absolute encoders.
This makes an optical encoder a desirable choice where precision matters. With modern phased-array
technology, an optical encoder is increasingly able to perform in much tougher environments which
require a combination of durability and resolution

MAGNETIC SENSING

A magnetic encoder uses magnetic fields to identify position for the encoder. Magnetic encoder engines
typically excel in areas where most other encoder technologies fail. They are more robust in nature

and are designed to output reliable digital feedback in the most demanding and harshest of application
environments with high shock and vibration, contaminated areas,

It is also important to note the distinction between resolution and accuracy. The illustration in

Figure 1 shows that although there is the same number of transitions in a rotation, they can clearly be in
the incorrect real position if the feedback device has poor accuracy. The application engineer must pay
very close attention to the accuracy of high resolution devices; it can be misleading.

RESOLUTION AND ACCURACY

Resolution is the number of measuring segments or units in one revolution of an encoder shaft or one inch
or mm of a linear scale. Shaft encoders are available with resolutions up to 10,000 pulses per revolution
(PPR) directly, and 40,000 PPR by edge-detection of the A and B channels, while linear encoders are
available with resolutions measured in microns. The bottom line is, the selected encoder must have
resolution equal to or better than that required by the application. But resolution is

not the whole story.

Accuracy and resolution are different, and it is possible to have one without the other. Figure 1 shows a
distance X divided into 24 increments or “bits.” If X represents 360° of shaft rotation, then one revolution
has been resolved into 24 parts. L LI L L TN ||

While there are 24 bits of T TTTT T0TT TTTTTI IR [
resolution, the 24 parts are 0 X

not uniform. This transducer
could not be used to measure
position, velocity or acceleration |
with any accuracy. rrrrrrrrrrerrrrrrtrrrrrrr
On the other hand, in 0 > X
Figure 1 the distance X is
divided into 24 equal parts.
Each increment represents
exactly 1/24 of a revolution.
This transducer operates with accuracy as well as resolution. Accuracy, however, can be independent of
resolution. A transducer may have a resolution of only two parts per revolution, yet its accuracy could be
+6 arc seconds.

Inaccurately Resolved

Accurately Resolved
Figure 1: Resolution and Accuracy
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FEEDBACK DEVICES

Encoders provide feedback for a wide range of motion tasks from positioning a patient in an MRI
machine to bottling beverages at 300 units per minute. When it comes to specifying an encoder, users
must make decisions about a number of key characteristics. Are they tracking linear or rotary motion”?
Should they use optical or magnetic technology? And, perhaps most essential to the success of the
application, should they choose an incremental or an absolute encoder? Even when incremental

and absolute encoders are based on the same sensing mechanism, the two deliver very different
performance.

As the name suggests, an absolute encoder maintains a record of its position within some absolute
coordinate system, whereas an incremental encoder outputs incremental changes from a predefined
home position. As a result, an incremental encoder requires additional electronics (typically a PLC,
counter, or drive) to count pulses and convert the data into speed or motion, while an absolute encoder
produces digital words identifying absolute location. Not surprisingly, incremental encoders are typically
better suited to simpler, lower performance applications, while absolute encoders are most often used
in more complex, mission-critical applications with higher speed and position control requirements. The
correct choice of output type depends on the application.

INCREMENTAL ENCODER OVERVIEW

An incremental encoder can be used in positioning and motor speed feedback applications. An
incremental encoder provides excellent speed and distance feedback and, since there are few sensors
involved, the systems are both simple and inexpensive. An incremental encoder is limited by only
providing change information, so the encoder requires a reference device to calculate motion.

HOW AN INCREMENTAL ENCODER WORKS

When an incremental encoder moves, it generates a stream of pulses proportional to the rotation of the
shaft (rotary encoder) or distance traveled (linear encoder). In the case of an optical design, a patterned
disc or linear strip passing between an LED and a photo-sensor alternately passes or blocks the beam,
producing an analog signal; additional circuitry, often in the form of an onboard ASIC, converts this signal
to a square wave. Magnetic encoder designs can be based on any one of a variety of mechanisms but
typically involve rotating a magnetic field to generate a voltage pulse or a change in resistance that can
be converted into a pulse.

Single-channel incremental encoders feature a single stream of output pulses. As a result, they can only
provide limited information. Based on the resolution of the encoder— i.e., the number of pulses per
revolution in a rotary design or millimeters/inches of travel in a linear design—the external electronics can
count pulses to calculate speed, or track offset relative to some reference coordinate (home), which can
be used to determine position. Single-channel designs provide good solutions for applications like single-
direction conveyor systems.

Although they are simple, robust, and economical, single-channel incremental encoders have an
important limitation—they cannot be used to determine direction of motion. That task requires more
input, typically from a dual-channel design that generates output over two distinct channels (“A” and
“B”), which are 90° out of phase with each other. One channel will always lag the other. By determining
whether “A” lags “B” or “B” lags “A”, you can determine the direction you are moving. These dual-
channel designs are sometimes called quadrature encoders due to the four rise and fall points of their
signal output. The direction of travel determines which channel goes high first, allowing the processor to
easily monitor direction of motion (see Figure 2). Resolution can be increased by as much as a factor of
four by triggering on the leading and/or trailing edge of the pulses for one or both channels.
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Quadrature encoders provide robust solutions for ‘M el [ L[ 1 I LI L
challenging applications. In a high-vibration environment, camneis L LT LA
for example, a single-channel encoder might misinterpret i ]1 n N N
the pulse stream generated by an axis wavering about a Up Pulsed '

set point as a real displacement. A quadrature encoder count | X2 JLILILILTLILILIL

x4 JULUULUUULUIIUUL

Figure 2. A quadrature encoder
generates two pulse streams that are
90° out of phase with one another.

As a result, the system can determine
directionality by monitoring which
channel leads in phase. Triggering off of
the leading and or trailing edges of the
pulses can increase resolution by up to
four times.

would be able to recognize the changes in direction and
ignore the pulse stream or filter it out as noise.

Incremental encoders can also include an additional
channel known as the index, or Z channel. This track
causes the encoder to generate a pulse once per
revolution for a rotary encoder or at a specific position for a
linear encoder (see Figure 3). The Z channel can be used
as a mark to identify the starting position of the encoder.
Another term for this is the “Home Position”. For high-
speed applications, it can be an easy way to indicate a
single revolution, which can then be calculated with time to
yield RPMs.

COMMUTATION (U, V, W) CHANNELS
Commutation (U, V, W) channels (see Figure 4) can £
also be provided on some encoders. These signals are Index mark (2)
aligned to the commutation windings found on servo e is found at the
motors. They also ensure that the drive or amplifier for 8 O'clock position.
those motors apply current to each winding in the correct
sequence and at the correct level.

INCREMENTAL ENCODER APPLICATIONS P i
Applications suitable for incremental encoders are g

generally simple, only requiring a direct connection
between the encoder and the control device regardless of
whether it is a counter, PLC, or drive.

In theory, incremental encoders are applied where velocity

control is important to the process such as:

e Determining motor speed control for web processing
both in the uptake and roller synchronization

e Precise acceleration on crane lifting applications when
lifting, holding and lowering the load

e (lassically used in the acceleration and deceleration for
drive motor applications in electric hybrid or off highway
vehicles

e Accurately controlling conveyor speed and position in
Food and Beverage

e (Camera synchronization for accurate positioning, iden-
tification and sorting in packaging applications

e Pump speed monitoring to identify movement in petro-
chemical industries

Figure 3: Code disc for an optical
quadrature encoder shows the
inner ring for the Z channel,

which generates a single pulse

per revolution. The outer bands
correspond to the A channel and B
channel; notice that they are offset
by 90°.

|<—>|180e
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ABSOLUTE ENCODER OVERVIEW

Every absolute rotary encoder is used to determine the speed or position of something — the
difference is in how that encoder determines that movement. The “how” defines what type of encoder
works in your application. Absolute encoders work in situations where accuracy for both speed and
position, fail tolerance, and interoperability matters more than system simplicity.

HOW AN ABSOLUTE ENCODER WORKS

Absolute encoders provide an effective alternative suitable for high-reliability applications. An absolute
encoder generates output as digital words that identify its position as a static reference point within
an absolute coordinate system. As a result, even in the event of power outage, an absolute encoder
maintains record of its absolute position. Upon restart, the system can resume motion immediately,
without rehoming. Because absolute encoders output data as a digital word, absolute encoders are
compatible with a range of communications protocols and busses, including BiSS, synchronous
serial interface (SSI), DeviceNet, Profibus, Interbus, CANopen, CanlLayer2, Parallel and a number of
Ethernet-based protocols.

Most often absolute encoders use either geared or wiegand wire technology. An absolute “geared”
rotary encoder features a code disc attached to the shaft and a fixed mask that allows the system to
essentially create a unique binary identifier for each point of travel (linear versions operate analogously,
but for the sake of simplicity, we’ll focus on rotary versions here). As the code disc rotates atop the
fixed mask, the system periodically reads out the identifier, outputting it as a multi-bit digital word.
The associated controller or drive polls the encoder to capture position data that it can use directly or
process into velocity information.

In the case of an optical encoder, the fixed mask
features alternating transparent and opaque regions.
Similarly, the code disc is patterned with transparent
and opaque regions to define a set of rings (tracks) and
periodic radial zones on those tracks (see Figure 5);
each track is read out by a different LED/photosensor
pair. The code disc sits atop the fixed mask, which
typically sits atop a sensing ASIC that contains the
detector array and associated electronics. As the code
disc turns, its transparent regions periodically overlay
the transparent regions on the fixed mask, allowing
the optical signal to pass through to the detector

to generate a pulse. Each track on the code disc
corresponds to a specific bit in the output; the number
of tracks n generates 2n radial positions. The common
standard for absolute encoders is 12 bits, or 4096
positions per rotation, although some designs offer

22 bits (4.19M positions) or more. Magnetic encoders
operate analogously, substituting magnetic coding for
optical coding.

Figure 5: Code disc for an optical absolute
encoder features one track for each bit of
resolution. The number of bits n (2n) cor-
responds to 2n radial positions.
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Some applications involving long travel distances may require a multi-turn design, in which a secondary
disc (or discs) geared to the primary code disc tracks the number of rotations of the primary. Each time
the primary disk completes a revolution, the secondary disk indexes. This design thus assigns a unique
coordinate for each shaft position corresponding to each revolution of the index disc, up to 65,536
revolutions.

The latest innovation in absolute encoders is the wiegand wire technology. The wiegand wire
technology allows you to count the number of shaft turns so you can gather position information simply
without the need for batteries or gears. Instead, wiegand wire technology incorporates magnets which
are used to tighten the wire until it is so tense that it physically creates a release. This release or snap
of the wire creates a voltage spike that in turn represents itself as a pulse to provide you the feedback
you desire. With this new technology, the absolute encoder becomes simpler, more reliable and robust.

Applications that use absolute encoders are usually more complex, requiring both hardware and
software implementation in order to interact with other electronics in the system (PLC, drive, etc.).

ABSOLUTE ENCODER APPLICATIONS

The absolute rotary encoder itself understands the positioning information — it doesn’t need to rely on
outside electronics to provide a baseline index for the encoder position. Absolute encoders enable
applications which rely on non-linear positioning to work without additional external components.

In real life, absolute encoders are applied when the position is key to the process such as:

Determining multi-axis orientation for CNC machines used in parts manufacturing
Automatically determining the height of scissor beds used in hospitals

Accurately positioning multiple stabilizers for large vehicles like cranes or aerial lifts
Moving automatic doors or bays without a limiting switch

Continuing robotic movement cleanly even after a power failure

Especially when compared to resolvers and incremental encoders, the obvious strength of absolute
encoders is how their positioning accuracy affects the overall application performance.

ENCODER APPLICATIONS
An Encoder is designed to be versatile and customizable to fit a wide variety of applications. The five
broad categories of applications based on environment are:

e Hazardous Duty: relates to areas where flammable liquids, vapors, gases or combustible dusts are
likely to occur in quantities sufficient enough to cause a fire or explosion.

¢ Heavy Duty: demanding environment with a high probability of contaminants and moisture, higher
temperature, shock, and vibration requirements as seen in pulp, paper, steel, wood mills, rail and off
highway vehicles.

¢ |ndustrial Duty: general factory operating environment which requires standard IP ratings, moderate
shock, vibration, and temperature specs as seen in food and beverage, textile, generally factory
automation plants.

e Servo/ small motor Duty: controlled environment with high accuracy and temperature requirements
such as robotics, electronics, and semiconductors.

e (General Purpose/ Office: commercial environments with little temperature variations, are fairly clean,
and not generally subjected to high shock loading or moisture such as office printers, copiers and
laboratory equipment.

TECHNOLOGY OVERVIEW
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RESOLVER OVERVIEW

Resolvers are electromechanical precursors to encoders, based on technology going back to World
War Il. An electrical current creates a magnetic field along a central winding. There are two windings
that are perpendicular to each other. One winding is fixed in place, and the other one moves as the
object moves. The changes in the strength and location of the two interacting magnetic fields allow the
resolver to determine the motion of the object.

Because the resolver is an analog device and the electrical outputs are continuous through one
complete mechanical revolution, the theoretical resolution of a single speed resolver is infinite. Because
of its simple transformer design and lack of any on-board electronics, the resolver is a much more
rugged device than most any other feedback device. It is the best choice for those applications

where reliable performance is required in high temperature, high shock and vibration, radiation and
contamination environments. In these conditions, the resolver is the sensible design alternative for shaft
angle encoding.

HOW A RESOLVER WORKS

A resolver functions as an electromechanical position transducer which is essentially a variable coupling
or rotary transformer. Like all transformers, the resolver requires an AC carrier or reference signal (input
excitation) to be applied to the primary winding, contained in the rotor. The resulting changing magnetic
field in the primary winding induces a voltage in the secondary stator windings.

The secondary of the resolver stator consists of two sets

of windings that are at right angles to each other. The Snatt Angle:6

magnitude of the magnetic coupling between the primary A A
and the secondary varies according to the position of the Exaation N0t AN AARRARRAARAA
rotating element (rotor) which then varies the amplitude of the flolorrice H Uty |l' H I_--‘-ll!
output voltage. The amplitude of the reference or input signal
is modulated by the sine and the cosine of the rotor angle Ln“f.?ﬁdm ol saaLast ol 40 a0an,
to produce the sine and cosine output signals on the two BRI L AL L
secondary windings as shown in Figure 6. gt o | conrdi | -cadd
. . . . cos cutput |.|.| i ..!q.i}||__]||
Typically, there is one sine and one cosine wave per L i L B
mechanical revolution which provides absolute position.

A multi-speed resolver creates multiple sine and cosine waves
throughout a revolution, which increases accuracy but at the
expense of absolute position.

RESOLVER APPLICATIONS

The simplicity of the resolver design makes it reliable in many standard and extreme applications,
extreme temperatures, high shock and vibration, radiation and contamination (dirt, oil, grease, etc.) are
present. Resolvers are the ideal candidate for applications such as servo motors, factory automation,
steel and paper production, oil and gas production, jet engine fuel systems, aircraft flight surface
actuators, communication position systems, missile fin actuators and land based military vehicles just to
name a few. (Aerospace, Military and CNC)

Figure 6: Resolver Waveforms

NOTES
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ENCODER ENGINES

At the heart of every encoder lies the encoder engine that converts motion into a signal that can be
translated by external electronics into speed or position. Most encoders operate based on either optical
or magnetic sensing principles. Each of the two types of encoder engines has its own set of benefits and
limitations. In general, optical encoders are good choices for applications requiring high resolution and/
or low cost, while magnetic encoders are the best choice for harsh environments. That said, there are no
hard and fast rules—some optical encoders carry a hazardous environment rating suitable for the oil and
gas industry, while some magnetic encoders can be quite compact and affordable. Building a successful
system requires knowing the options, understanding the pitfalls, and matching the attributes of the
encoder engine to the needs of the application.

THE TECHNOLOGY OF OPTICAL ENCODER ENGINES
As the name implies, optical encoders use light (optics) to identify unique positions for the encoder.
Traditional optical absolute and incremental encoders have four main components (Figure 7):

Light source (an LED light)
Moveable disk

Sensor

Fixed mask

The disk will have as many tracks as signals (A, B, Z, etc.), and the mask will have windows for each
track. The windows on the mask will also have a size proportionate to the window size on the disk. In
manufacturing, the mask is fastened directly to the sensor. This allows for one sensor to be used with
several resolution options.

The LED shines through one side of the optical shaft encoder. The disk
has a series of tracks on it, similar to the concentric grooves in an LP. Sensor—
The mask has a corresponding track for every track on the disk of the

optical encoder, and small perforations, called windows, are cut along - Mask
the tracks in the mask. As the disk moves, different windows in the

mask are covered or open, showing the movement and position of the Disk
optical encoder. Each arc in the rotation indicates a different position

and has a different pattern of open/closed windows.

The sensor behind the mask identifies the optical encoders’ current 8 o

pattern. Each sensor represents one single signal for the optical
encoder. A track can contain two sensors, which are offset to give

two slightly different signals produced at the same time. These offset
signals can be used by the optical encoder engine to determine more
detailed motion information, like speed. A second track can be used to
give an index pulse once per revolution, providing a method to orient
the signals. Then lastly, some modern optical engines use 4 or more
window tracks for increased reliability and signal integrity. An even more
reliable cousin to basic mask optical encoders is phased-array optical
encoders.

Figure 7: Traditional
Optical Encoder Engine
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THE TECHNOLOGY OF OPTICAL ENCODER ENGINES (Cont.)
Phased-array optical encoders use multiple signal outputs to
average together to create a single signal that is delivered by
the engine. These multiple signals that are used by an optical _

shaft encoder are called the array. By using averages instead S e —

of a single reading, phased array-optical encoders have . B

much more stable signals so they can be used in unfriendly |
environments, such as mining or heavy manufacturing, If_ T — &
where vibrations or shock could affect a traditional mask : —

optical shaft encoder. In addition, they require less precision T

during manufacturing than traditional mask optical encoders. " —
Manufacturers can easily install these modules without the A Sensor Amay Disk

need of precision fixtures and align disks without the use

of microscopes. This allows simpler encoder designs for
lower costs, yet higher reliability. Figure 8 shows the cross
sectional side view of the disk, and how the components are
used to provide a proper signal.

OPTICAL ENCODER APPLICATIONS

The bulk of encoders in production today utilize optical sensing. Optical encoder engines also known as
the “workhorse” of the sensing technology world can bring almost unparalleled accuracy and resolution
to both incremental and absolute encoders. This makes an optical encoder a desirable choice where
resolution matters, from medical equipment to office equipment like printers and copiers. With phased-
array technology, an optical encoder is increasingly able to perform in much tougher environments which
require a combination of durability and resolution, like crane operations and automated vehicle guidance.

Figure 8. Phased Array
Technology

Look at the demands of your application — whether it is the delicate movement of a medical device or the
high speed, precision of robotic assembly line units — to determine whether an optical encoder can offer
the required performance in your applications:

e High precision

Good resistance to shock and vibration in industrial applications

High operating RPMs on incremental encoders

Multi-turn/multi-gear absolute encoders, which require a lifetime cumulative rotation count
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THE TECHNOLOGY OF MAGNETIC ENCODER ENGINES

An optical encoder uses light (optics) to identify unique positions for the encoder. A magnetic encoder
uses the same principle to determine a position as an optical encoder, but it does it using magnetic
fields rather than light.

With an incremental magnetic encoder, a magnetized wheel spins over a plate of magneto-resistive
sensors. Just as the disk spins over the mask to let light through in predictable patterns, the wheel
causes predictable responses in the sensor, based on the strength of the magnetic field. The magnetic
response is fed through a signal conditioning electrical circuit.

The number of magnetized pole pairs on the wheel pole, Electric Signal

the number of sensors, and the type of electrical circuit all o
. . . Sensing Circuit

work together to determine the resolution of the magnetic (Thin Film,

encoder. Non-Contacting

The wheel is magnetized mainly with 480, 512, and 600 pole o e

pairs. The amount of sensors and the signal conditioning Plastic)
circuit logic combine to multiply or divide the number of pole (“é',g'r“nf;n'giﬂy
pairs to result in several different resolution options using Magnetized)
only the three different wheels. The key to using magnetism Figure 9: Incremental Magnetic
as the element to produce a signal is that it is unaffected by Technology

very demanding environments — including dust, moisture,

and extreme temperatures, and shock.

In absolute magnetic technology, there is a single pole pair rotating above a sensing element. The
resolution is dependent upon the ability of the sensing element or ASIC (application specific integrated
circuit). In both absolute and incremental magnetic encoders, the engine allows for use in applications
that are equal to or more demanding than the phased array engine capabilities.

TECHNOLOGY OVERVIEW
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The innovation of phased array technology has
dramatically improved optical technology. Similarly,
magnetic phased array systems have benefited in the
same way increasing resolution, compactness and
reliability of magnetic encoder systems. Their designs
spread data capture across multiple detectors, averaging
out errors and increasing sensitivity.

Magnetic phased arrays use hall sensor elements
arranged in a pattern to match the magnetic wheel
and those signals are then interpolated to the desired
resolution. This magnetic phased array technology
is now available in an IC Chip which integrates both
the sensor and the processor in the same chip which
considerably decreases the chip count and pc board resolution performance that is
complexity for a robust, compact, easily manufacturable insensitive to misalignment, shock,
component. Magnetic Hall Phased Array technology and vibration.

represents the leading edge technology in magnetic

encoders today.

Figure 10: A Hall-array sensor
averages the signal over multiple
detectors to deliver robust, high-

MAGNETIC ENCODER APPLICATIONS

Magnetic encoders can be extraordinarily robust. Because magnetic encoders are based on an
inductive effect, they do not require bearings, which removes a point of failure from the system.
Typically, the electronics are encapsulated so that they are not exposed to the elements. As a result,
the devices can operate covered in dust in a sawmill or splashed daily in a washdown environment
without any special protection.

A magnetic encoder is designed to output reliable digital feedback in the most demanding and
harshest of application environments. Applications for this technology usually require broad
temperature specifications, high shock and vibration resistance, robust sealing, and contaminant
protection all while focusing on output signal reliability, easy installation, and downtime reduction.
Popular applications for magnetic encoders include position and velocity feedback in Steel, Pulp,
Paper, Web Production Lines & Lumber mills.
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Encoder Mounting Styles

Encoders are a physically small component of a complex closed-loop feedback system that allow manu-
facturers to make quality parts or move objects from point A to point B in a swift smooth motion. If you
break down this system into its major physical components, it most often includes a motor, a drive or
amplifier, a brake, and an encoder. When it comes to mounting, the encoder requires the most thought.

Encoders are the component in motion control systems that provide feedback to drives for accurate
speed and position control. Selecting the appropriate encoder involves considering environmental,
electrical and mechanical factors, and will largely depend on your application requirements. Encoders
are available in numerous mounting styles, and these different styles dictate how encoders integrate or
“mount” into motion control systems. Encoder mounting styles are typically classified as shafted, hollow-
shaft, hub-shaft and bearingless. The appropriate mounting selection can optimize both the life and
performance of the encoder.

HOLLOW-SHAFT

The motor or machine shaft extends through the hollow
encoder shaft and is affixed by a concentric clamp. A flexible
tether or torque arm attaches to the motor or machine surface
to prevent the encoder body from rotating with the shaft.

CONCENTRIC CLAMP

NOTE: Eliminates the need for a coupling, and allows the
encoder to be moved to the correct position for tethering
without shaft modifications. Product Examples: HS35R (page
1.101), HS20 (page 1.95). FLEXIBLE TETHER

HUB-SHAFT
A hub shaft encoder is similar to the hollow-shaft configuration,
except the shaft does not extend through the encoder.

CONCENTRIC CLAMP

NOTE: Eliminates the need for a coupling, but may require a more
precise shaft length to properly locate the encoder for tethering.
This type provides improved sealing, as there is no opening on
the back of the encoder. Product Examples: Al25 (2.07 - 2.29),
HSD25 (page 1.77), E14 (page 1.03).

SHAFTED WITH COUPLING

The original encoder configuration, a shafted encoder requires
two special interfaces to properly mount the unit. The first is
an encoder mount, which is typically either a mounting flange
or a foot mount. The second is a flexible coupling, which
compensates for shaft misalignment while providing little or no
backlash.

FLEXIBLE TETHER

FLANGE MOUNT

FOOT MOUNT

NOTE: This solution is typically used when a hollow or hub-
shafted solution cannot work. It requires care in aligning the
encoder and driven shafts. Product Examples: E14IC (page 1.05),
HR26 (page 1.53).

FLEXIBLE COUPLING

TECHNOLOGY OVERVIEW
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SHAFTED WITH BELT

A shafted encoder can be interfaced to a driven shaft by a belt.
This is often done when the driven shaft is too large for coupling,
or the application is space constrained and the encoder must be
located to the side.

NOTE: The additional mechanical hardware adds cost and
complexity to the system. Product Examples: H56 (page 1.63),
RIM6200 (page 1.67).

C-FACE

NEMA motor come with standard interface dimensions on the
face for mounting an aligning accessories. Common face mount
dimensions are 4.5, 8.5”7, and 12.5”.

C-face encoders mount the housing to the motor face, and mount R
a wheel to the motor shaft separately. These are bearing-less.

NOTE: Bearing-less solution eliminates a wear component. e
Product Examples: ST5 (page 1.163), ST8 (page 1.171). " MACHINE |

FRAMELESS RESOLVER

Designed for standard resolver motor mounts, the resolver rotor
mounts to the shaft, and the resolver housing mounts to the motor
face. A clip secures the resolver housing via a groove, as shown.

NOTE: A frameless resolver mount is a bearing-less solution that
makes a rugged resolver technology even more rugged. Product
Examples: HAROMAX 15 (page 3.05), HAROMAX 21 page 3.09).

SERVO FLEX-MOUNT

This style of encoder mount is designed as a drop-in replacement
for frameless resolvers. The encoder quickly clips into place. Flex
mount designs include the ability to make fine adjustments to align CONGENTRIC
for motor commutation. L| CLAMP

NOTE: The rigid encoder design incorporates bearings, which
allows it to be used on motors that have higher shaft axial play FLEXIBLE TETHER
and radial run-out. Product Examples: F14 (page 1.91), F18 (page

1.93).

#
SERVO GROOVE MOUNTING

SET SCREWS

SERVO KIT
The encoder is a modular assembly, eliminating the bearings, :
similar to the frameless resolver. The encoder housing affixes MOUNTRG e~

Y

to the face of the motor, and the encoder disk is fastened to the ALIGNMENT
motor shaft.

5
INDEX, SENSOR
e LOCATION

ALl | MARK 0N
NOTE: Ideal for motors with tight tolerance on axial and radial wﬁ%
shaft run-out. Bearing-less design eliminates a wear component. Rgeg-;ir %ﬁ#ﬁ f
Product Examples: M53 (page 1.147), M15 (page 1.143), AT N
M602/832 Module (page 1.149). M o
| i
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Encoder Duty Classifications

As a leading supplier in the motion feedback controls industry, Dynapar’s comprehensive line of encod-
ers and resolvers are integral to your daily operations. We can help you design the perfect solution for
your specific application need and get your facility running efficiently. From traditional manufacturing to
many of today’s automation industries, market leaders around the world are using Dynapar motion feed-
back for their applications.

There are five major categories of motion feedback devices which are differentiated by the demands

of the operating environment. These run from hazardous duty (the most demanding environment with
potential for fire or explosion) to general purpose (the most controlled environment). When looking for
an encoder which meets your application requirements, make sure to look for the appropriate duty
class icons found throughout our Catalog, our Feedback Quick Reference Guide and our Technical Data
Sheets.

VHAZARDOUS DUTY ENCODERS

Hazardous Areas or Hazardous Locations relate to areas where flammable liquids, vapors, gases or
combustible dusts are likely to occur in quantities ample to cause a fire or explosion. If your encoder is
going into an environment where explosive gas or dust may be present, determine what level of protec-
tion is required and then look for an encoder that carries at the least the minimum requirement. Below
are several protection methods and levels they achieve.

Intrinsically Safe Encoders: A common type of protection
class for encoders is Intrinsic Safety (Ex ia). Encoders classi-
fied in this area can be approved for use in either IEC

Zone 0 or NEC500 Class 1 Division 1. Intrinsically safe en-
coders are used in conjunction with an energy limiting elec-
tronic device commonly known as an IS Barrier. This device,
in Zener, opto-isolated or galvanic, limits the energy allowed
in the circuit such that any arcs or sparks in this equipment
has insufficient energy (heat) to ignite a vapor.

Flame Proof Encoders: Flame proof (Ex D) equipment con-
struction is such that it can withstand an internal explosion
and provide relief of the external pressure via flamegap(s)
such as the labyrinth created by threaded fittings or ma-
chined flanges. The escaping (hot) gases must sufficiently
cool down along the escape path that by the time they reach
the outside of the enclosure not to be a source of ignition of
the outside, potentially ignitable surroundings. Both optical
and magneto-resistive encoders are available in one piece
designs. Encoders classified in this area can be approved for
use in either IEC Zone 1 or NEC505 Class 1 Zone 1.

DYNAPAR

Encapsulated Encoders: Devices utilizing encapsulation have
the electronics encased in a resin type material to isolate them
from the surrounding atmosphere. Encoders classified in this
area can be approved for use in either IEC Zone 1 or NEC505
Class 1 Zone 1.

Non Incendive Encoders: Equipment is non-incendive or non-sparking and approved for IEC Zone 2
and NEC500 Class 1 Division 2.

A multitude of options exist for applying encoders successfully in hazardous locations. Each has its own
pros and cons, and ultimately the end user or design engineer must factor several things into account
such as level requirement, electrical requirements, IP ratings and physical size and total cost of owner-
ship.

Please see following charts for an outline of how to understand Area Classifications and IP Ratings.

AREA CLASSIFICATIONS

European and IEC Classification Definition of Zone Division North American Classification
Zone 0 (Gases / Vapors)

An area in which an explosive mixture | Class | Division 1 (Gases)
is continuously present or present for
long periods

An area in which an explosive mixture | Class | Division 1 (Gases)
is likely to occur in normal operation

An area in which an explosive mixture | Class | Division 2 (Gases)
is not likely to occur in normal
operation and if it occurs will exist
only for a short time

Zone 1 (Gases / Vapors)

Zone 2 (Gases / Vapors)

Zone 20 (Dusts) An area in which an explosive mixture | Class Il Division 1 (Dusts)
is continuously present or present for
long periods

Zone 21 (Dusts) An area in which an explosive mixture | Class Il Division 1 (Dusts)
is likely to occur in normal operation

Zone 22 (Dusts) An area in which an explosive mixture | Class Il Division 2 (Dusts)

is not likely to occur in normal
operation and if it occurs will exist
only for a short time

Nearly all industrial applications present some sort of challenging environmental conditions, making the
choice of housing and IP rating an essential part of encoder specification. Producing an optimal product
or system requires a clear understanding of the IP rating system and a thorough knowledge of the
application (see table 3 for Dynapar Examples).

To buy an encoder that will last, you have to pay close attention to IEC 60529 details like duration and
pressure of exposure to solid objects and liquids. How do you choose the correct IP rating for your
application?

ENCODER DUTY CLASSIFICATIONS
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Encoder housings provide protection for devices by preventing the entry of solids and liquids that might Hazardous Duty applications typically benefit from:
damage the electronics. Although most countries and regions have their own enclosure standards, such e Triple certified U.S./Canadian, ATEX, and IECEx
as DIN 40050 from the German Institute for Standardization or NEMA 250 from the U. S. National Elec-  High resolution unbreakable code discs

trical Manufacturers Association, IEC 60529 is the primary international standard governing electrical e Reliable signal transmission

enclosures. |[EC 60529 defines enclosure performance based on a two-digit code of the form IPxy, e Seals and housings that provide at least IP67 rating
where x refers to the enclosure’s ability to keep out solid materials (see table 1) and y describes protec- e PCB desi for hiah shock and vibrati .

tion from liquids (see table 2). An IP54 rating, for example, means the device is protected against dust §S|gns or high shock and vibration resistance
and against water splashed from all directions. In general, the higher the number, the greater the degree * Industrial grade components rated for -40 to 100+ C

of protection provided.
Most Popular Heavy Duty Industries:

e Qiland Gas
;I;;?I(i;t iFr"rggedcél)on against solid objects (meaning of Table 2. Protection against liquids (meaning of second ° Paper and Steel
digit in code) o Aerospace
e Food and Beverage
© protection 0 No protection ch ical
; ; : - b emica
1 (I?iraor:?ectt:f against solid objects > 50-mm (2-in.) 1 I:(r)ote_cted against vertically dripping water for o Mining
: : : S 0 min.
2 I(:E)rc;t_?r?t;e gi:r%a;?es: FRllE el = s 2 | Protected against vertically dripping water for e Power
3 | Protected against solid objects > 2.5-mm 10 min. when tilted 15° from vertical
(0.1-in.) diameter 3 | Protected against spraying water for 5 min.
4 | Protected against solid objects > 1.0-mm when tilted up to 60° from vertical
(0.04-in.) diameter 4 Protected against water splashed from any
5 | Limited protection against dust (no harmful direction for 5 min.
deposit) 5 Protected against low pressure water sprayed
6 | Fully protected against dust (dust tight) from all directions for 3 min.
6 | Protected against high volume jets of water
from all directions for 3 min.
7 Protected against 30 min. of immersion in
water to a depth of 1 m (3.3 ft.)
8 Protected against immersion in water to
manufacturer-specified pressure
9K* | Protected against high-pressure and high-
temperature water jets

* Per German standard DIN 40050-9

Table 3. Encoder enclosure rating examples

Application Dynapar Encoder Enclosure Protection
Rating

Light Duty Series E14 IP54 Limited protection against dust and splashing water

Light Industrial
Duty

Series H20 without IP54 Limited protection against dust and splashing water il |
shaft seals e 1)
Series H20 with shaft IP66 Fully protected against dust and large volumes of water ,!.:; "‘
seals from all directions F:l' rﬁ 1 ‘
Series HSD37 IP67 Fully protected against dust and 30 min. of immersion in -n'-u! ‘i
water to a depth of 1 m (3.3 ft.) "
Series AR62/AR63 IP69K Fully protected against dust and high temperature, high- Iy
pressure jets of water from all directions

He
°

avy Duty Applications:

Top Drives

Iron Roughnecks

Wirelines

Logging

Coil Tubing

Cementing and Fracing/Blenders
Winch

Propulsion Systems

Completion and Production Equipment
Drawworks Drum Applications
Coal Dust Environments

Petro Chemical Handling

Bottling Machines

Mixers

Ethanol Plants

Enameling

Production Line

Silo Works
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HEAVY DUTY ENCODERS & RESOLVERS Dynapar’s Heavy Duty products typically benefit from: Heavy Duty Applications:
As the name implies, heavy duty encoders and resolvers can take the most abuse and they e High resolution unbreakable code discs
are designed to survive some of the toughest environments. Dynapar has been designing and
manufacturing tough, reliable motion feedback devices for over 6 decades. Leading Dynapar’s Heavy
Duty products is the NorthStar™ brand of heavy duty Magnetic and Optical encoders.

e Extruders
e Phased array ASIC that eliminates e Pickling Equipment
potentiometers and manufacturing error .

e Seals and housings that provide at least o

Processing Equipment

The NorthStar™ line of MAGNETO-RESISTIVE (MR) encoders
uses state-of-the-art “direct read” sensing technology to precisely
track machine speed for optimum control. It is resistant to common
mill contaminants such as water, oil, grease, dirt, and designed to
operate in hostile environments where shock and vibration are the
norm. This provides the customer with reliable digital output for the
life of the encoder and is why it is the most requested Magneto-
resistive encoder today.

NorthStar™ SLIM Tach and RIM Tach encoders have proven
themselves in tough steel and paper mill applications and other
hostile environments where downtime is not an option. These tough
tachs are offered in C-face bearingless, hollow shaft with oversized
bearings, and foot-mounted configurations.

The NorthStar line of OPTICAL encoders incorporates patented
phased array opto-ASIC technology that is setting the standard for
future tough and reliable optical designs. This technology, along with
other innovations from NorthStar, drastically improves the reliability of
optical encoders. It is the reason major oil & gas companies specify
NorthStar HD.

IP67 rating

ATEX certification for Intrinsically Safe
application requirements

Oversized bearings for increased life

PCB designs for high shock and vibration
resistance

Industrial grade components rated for -40
to +100°C

Most Popular Heavy Duty Industries:

Pulp and Paper
Steel

Oil and Gas
Aerospace

Food and Beverage
Chemicals

Rail

Mining

Off Highway Vehicle

Paper Machines

e Test Stands

e Traction Motor Speed Feedback
e  Mud Pumps

¢ Winches and Capstans

e Top Drives

e Drawworks Drums

¢ |ron Roughnecks

e (Catwalks

¢ Pipe and handling cranes
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MNDUSTRIAL DUTY ENCODERS AND RESOLVERS

The most common class of motion feedback devices is the industrial encoder or resolver.
Dynapar’s industrial duty products are versatile and well-suited for today’s factories and manufacturing
environments.

Often considered the “workhorse” of the motion feedback world, industrial duty encoders achieve a
good compromise between ruggedness and performance. An industrial encoder can take punishing
operating environments almost as well as heavy duty encoders — rough factories with contamination from
dust, particulates, and moisture, in addition to moderate shock and temperature. An industrial encoder
offers excellent speed and positioning performance. This class of industrial encoders and resolvers are
versatile. The hollow- shaft variety of industrial duty encoders is often the preferred choice of vector
motor OEM’s for speed feedback.

ENCODER DUTY CLASSIFICATIONS
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Dynapar’s Industrial Duty products typically
benefit from:
e Dual row ball bearings for long life

e QOptional shaft seals for environmental
protection

e Unbreakable code disks on select
models

e High resolution capability up to 10,000
PPR on select models

e Variety of communication options on
absolute encoders

e True batteryless mult-turn positioning on
absolute models

Most Popular Industrial Duty Industries:
e Factory Automation
e [Food and Beverage

e Pharmaceuticals
e Off Highway Vehicles

e Medical
e Pulp & Paper
e Steel

e Flevator

Industrial Duty Applications:

e Machine Tool Positioning

e Printing Equipment

e Medical Equipment

e Material Handling Machinery
e (Cut-to-Length Applications
e Converting Machinery

e Packaging Equipment

e Pickling Equipment

e Processing Equipment

e (CNC Machines

e Car Plants

e Pick n Place

e Wafer Production
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"W SERVO/ SMALL MOTOR DUTY ENCODERS AND RESOLVERS

Servo/Small Motor Duty encoders and resolvers, unlike both heavy duty and industrial duty encod-
ers and resolvers, actually reside inside a motor housing. Rotary encoders designed for servomotor
duty face special challenges such as high temperatures, high peak speeds, and commutation. Ease of
installation is equally important, so Dynapar offers “One Size Fits All” mounting — Our size 15 frameless
resolvers, absolute encoders, and commutation encoders are physically interchangeable. This gives the
brushless motor customer unlimited flexibility in feedback options, while using the same motor shaft and
endbell.

Dynapar’s Servo Motor Duty encoders offer:

e High 120°C operating temperatures that won’t downgrade motor ratings
e Up to 10,000PPR and commutation tracks up to 32 pole at 12,000 rpm
¢ Drop-in replacement for all mounting configurations

To meet the lightning-quick communication response brushless servomotors require, Dynapar offers
the Hengstler absolute encoder family designed especially for high-performance servo feedback. These
encoders provide features such as:

e Fast response with either SSI or BiSS communication protocol
e High 22-bit resolution for the ultimate in low-speed smoothness

¢ |ntegrated diagnostics that monitor temperature and other safety
parameters to monitor system performance

Dynapar also provides Harowe™ brand ultra-performance resolvers, long recognized as the benchmark
in the brushless motor industry. Harowe resolvers provide reliable analog output in some of the harshest
conditions where shock, vibration, temperature extremes, and even radiation are present.

e Machine-wound stators for unparalleled accuracy
e Tough anodized aluminum housings with low mass for weight savings
e Ultra-high 155°C temperature rating for the toughest servo applications

The new HaroMax line of frameless resolvers combine traditional resolver reliability witf /

>

-

i

For those OEM’s customers with special requirements, Dynapar has an engineering team ready to tackle
custom modifications whether electrical, mechanical, or environmental in nature. With these custom
products manufactured across the globe, Dynapar supports today’s servomotor manufacturers by
combining high performance with fast delivery.

This class of encoders and resolvers is specifically suited to use on small-to mid-size stepper and servo
motors. They typically have limited sealing due to their use inside motor housings, but are capable

of very high speeds and high temperatures, a benefit due to being in such close proximity to motor
windings. These encoders typically come from the factory ready to mount to common motor back
shafts.

ENCODER DUTY CLASSIFICATIONS
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*W'SERVO/ SMALL MOTOR DUTY ENCODERS AND RESOLVERS (CONT,))

Servo/Small Motor Duty Industries:
e Pharmaceutical

e Flevators
e Medical

Servo/Small Motor Duty Applications:
e BLDC, Brushed DC and Stepper Motors

e Elevators, Automated Doors, Escalators
e (Catscans

e Robotic Arms

e Surgical Robots

e Robotics

e Ultrasound Equipment

e CNC Factory Machines

e | ab Equipment

e Pharmaceuticals

e Wafer Production
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6" GENERAL PURPOSE/ OFFICE EQUIPMENT DUTY ENCODERS Before choosing an encoder that is right for your application, please ask yourself the following
General Purpose encoders are used in more consumer-facing applications with fairly clean questions:
environments, little temperature variation, low to moderate shock and vibration and no moisture or 1. What is the complexity level of your application?

humidity. General Purpose or Light Duty encoders are commonly referred to as “commercial duty”
due to their frequent use in commercial or office automation products. Although intended for use in
commercial applications, these encoders are manufactured with industrial features.

. What parameters (speed, position, direction) do you need to control?

. Can your application afford to renome if powered down?
Dynapar general purpose encoders are especially suited for applications
using small motors and actuators in relatively clean environments such
as office printers, copiers, and laboratory equipment. Their compact
dimensions and advanced circuitry make them well-suited for many
applications too small to accept “standard” encoders such as desk top
and bench top testing equipment and precision actuators.

. What performance level (in pulses-per-revolution and accuracy) does your application require?
. How will the encoder/resolver communicate with other electronics in the system?

. Does your application require communication via one of several protocols?

. How cost sensitive is your application?

o N O O M~ W N

. Does your application involve dirt and dust or do you simply need to prevent the incursion of
General Purpose or Light Duty products typically General Purpose or Light Duty Applications: foreign bodies like screwdrivers, wires, or fingers?

benefit from: Industrial Equipment
e Metal housings Assembly Machinery

* O-ring seals Phototypesetters and Printers 10. Will the encoder/resolver need to survive only occasional exposure or will it be ongoing? Will the

9. Does it involve exposure to liquids? If so, what kind of liquids?

* Precision bearings Robotics exposure take place at high pressure and/or high volumes?
Medical Diagnostic Equipment
General Purpose or Light Duty Industries: Motor-mounted Feedback 11.What is the operating temperature for the application?

e Factory Automation Computer Peripherals
e Medical Office Equipment (copiers, faxes and
e Small Motor Feedback computer

Once you have the answers to these questions, you can then make an informed decision that best meets your
application.
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Product E12 E14 E14IC H20 HD20 NexGen Qube H58 E23 EC23 HD25 HA725 Product
Encoder Size 1.2 1.4 1.4” 2.0" 2.0" 2.25" 58mm 2.3" 2.3" 2.5" 2.5" Encoder Size
Mounting Type Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Mounting Type
Shaft/Bore Size 1/8" 1/8” or 1/4" 1/4" or 3/8" 1/47,3/8" or 10mm 3/8” or 10mm 6mm, 1/4” or 3/8" 6 or 10mm 1/4" 1/4" 3/8", 10mm, or 12mm 3/8” Shaft/Bore Size
Resolutions (PPR) 250 - 1024 100 - 2540 100 - 2540 1-2540 1-3600 1 - 3600 1-2540 1-2540 3000 - 5000 1-5000 8192 - 10,000 Resolutions PPR)
Input Voltage (VDC) 512,15 5,12,15 5,12,15 5-26 5-26 5-26 5-26 5-26 5-26 5-26 50r10-30 Input Voltage (VDC)
Operating 0to+70 -40 to +100 ) 0to+70 . Operating
Temperature (°C) 0to+70 0to+70 0to+70 (-40 to +85 opt) 40 to +100 (-40 0 +85 opt) 0to+70 0to+70 40 to +100 0to+70 Temperature (°C)
Enclosure Rating NEMA 12/IP54 NEMA 12/IP54 NEMA 12/IP54 NEMA 12/IP54 (NEMA 4/IP66 P67 P67 NEMA 12/IP54 (NEMA 4/ NEMA 12/IP54 NEMA 12/IP54 P67 NEMA 4/IP66 Enclosure Rating
opt.) with shaft seals IP66 opt.)
Shock/ Vibration N/A N/A N/A 509 /20g 509/ 20g 100g / 20g 50g /20g 509/ 2g 509/ 20g 509/ 20g 509 /29 Shock/ Vibration
Sensing Engine Optical Optical Optical Optical Optical Optical Optical Optical Optical Optical Optical Sensing Engine
Certifications RoHS RoHS RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS RoHS RoHS CE, RoHS CE, RoHS Certifications
Special Features Sub-Compact 1.2” Diameter Rugged Metal Housing Integrated Coupling Reliable Dual-Row Bearing Unbreakable Code Disc and Economical Anodized Euro-Standard 58mm Screw Terminal High 5000 PPR Capability |  Dual Isolated Outputs | Direct-Read Resolution up | Special Features
Design Special Housing and Seals Housing Mounting Connections Available to 10,000 PPR
Page Number 1.01 1.03 1.05 1.07 1.11 1.15 1.19 1.23 1.25 1.27 1.31 Page Number

yoa V.4 W’-ﬂ. 4 4 4 P F P g M M
™ 2 P m m m Je - @ e ol
Product HA25 HC25 HR25 HA26 HC26 HR26 H42 60 Rotopulser 60P Rotopulser H56 Rotopulser HD35R N:;ig e.:;aggoo Rim Tach 6200 | Product
: " " " " " " " B 4.5” C-Face or 4.5” C-Face or 110mm IEC 4.5” C-Face or 4.5” C-Face or .
Encoder Size 2.5 2.5 2.5 25 2.5 2.5 2.5 3.5” servo mount Foot Mount Foot Mount Euro Flange Foot Mount Foot Mount Encoder Size
Mounting Type Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Mounting Type
Shaft/Bore Size 1/4 or 3/8" 1/4 or 3/8" 1/4 or 3/8" 14" 3/8"or 1/2 | /4", 3/8"or1/2" | 1/4", 3/8" or 1/2" 38" 14 or 1/2* (Si?g/g e grhgfsal) 58" 11mm 5/8" 5/8" Shaft/Bore Size
Resolutions (PPR) 1-2540 3000 - 5000 1-1024 1-2540 3000 - 5000 1-1024 1-600 1-2500 1-2500 1-5000 1-5000 60 - 2400 60 - 1200 Resolutions (PPR)
Input Voltage (VDC) 5-26 5-26 5-26 5-26 5-26 5-26 5-26 5-15 5-15 5-26 5-26 5-26 5-26 Input Voltage (VDC)
Operating 010 +70 010 +70 0t0+70 0to+70 0to +70 0to +70 _ _ _ _ Operating
Temperature (°C) = (40to+850pt) | (4010 +850pt) | (40to+850pt) | (40to+850pt) | (-40to+85opt) (-40 0 +85 opt) Olig /0 Olig e Uit <24 iR ke gt i Temperature (°C)
Enclosure Rating NEMA 12/IP54 NEMA 12/IP54 NEMA 12/IP54 NEMA 12/IP54 NEMA 12/IP54 NEMA 12/IP54 NEMA 12/IP54 NEMA 12/IP54 NEMA 12/IP54 NEMA 4/ IP66 IP67 NEMA 4 & 12, IP65 NEMA 4 & 12,1P65  |Enclosure Rating
(NEMA 4/IP66 opt) | (NEMA 4/IP66 opt) | (NEMA 4/IP66 opt.) NEMA 4/IP66 opt at Connector at Connector
Shock/ Vibration 50g /20g 50g /209 50g /209 50g /209 50g /20g 50g /209 50g /20g N/A N/A 50g/2.59 400g /209 30g/18g 30g/18g Shock/ Vibration
Sensing Engine Optical Optical Optical Optical Optical Optical Optical Optical Optical Optical Optical Magnetic Magnetic Sensing Engine
Certifications CE, RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS N/A N/A CE, RoHS CE, RoHS CE, RoHS CE, RoHS Certifications
Special Features Wide Range of High 5000 PPR Unbreakable Code Disc Integral Coupling High 5000 PPR Unbreakable Code Disc | Simplified Economical Dual Shaft Mill-Duty Foot or Face Large Outer Improved Seal Delivers a 70 Thousandths Foot-Mount or Special Features
Resolutions Available Capability and Flange Resolution Capability Design Output Option Mount Design Bearings Isolate Shaft Design for Increased Air Gap; Replaceable 56-C Face Mount
Loads Moisture Resistance Sensors
Page Number 1.33 1.37 1.41 1.45 1.49 1.53 1.57 1.59 1.61 1.63 1.65 1.67 1.69 Page Number




QUICK REFERENCE GUIDE

DYNAPAR

Quick Reference - Incremental

7D Topm T

Product
Encoder Size
Mounting Type

Shaft/Bore Size

Resolutions (PPR)

Input Voltage (VDC)

Operating
Temperature (°C)

Enclosure Rating

Shock/ Vibration
Sensing Engine

Certifications

Special Features

Page Number

Product

Encoder Size

Mounting Type

Shaft/Bore Size

Resolutions (PPR)

Input Voltage (VDC)

Operating
Temperature (°C)

Enclosure Rating

Shock/ Vibration
Sensing Engine
Certifications
Special Features

Page Number

A.39

HUB-SHAFT

GP

E14H

1.4"
Hub-Shaft

1/4" to 5/8",
6mm to 14mm

100 - 2540
512,15

0to+70

NEMA 12/1P54

N/A
Optical
RoHS

Hub Shaft
with Flex Tether

HS35R
875"
Hollow-Shaft
6mm to 28mm
1/4" to 1-1/4"
1 - 5000

5-26

-40 t0 85
(-40 to +100 opt.)

P67

400g /209
Optical
CE, RoHS

Shock Resistant to
4009

1.101

H20 Hubshaft

20"
Hub-Shaft

1/4", 3/8", 1/2"
or 5/8"

1-2540
5-26

0to +70
(-40 to +85 opt.)

NEMA 12/IP54 (NEMA 4/
IP66 opt.)

50g /209
Optical
CE, RoHS

Hub Shaft with
Spring Tether

1.73

HS35M HSD37
875" 875"
Hollow-Shaft Hollow-Shaft
6mm to 28mm 6mm - 25mm
1/4" t0 1-1/4" or1/4” -1

256,512, 1024,
2048 15 - 5000
5-26 5-26
-40 to +120 -40 to +100
P67 P67
400g /209 4009 / 20g
Magnetic Optical
CE, RoHS CE, RoHS

Top of the line

now available in Environments
Magnetic
1.107 1.113

Operates in High
Vector Duty Encoder| Shock and Vibration

HSD25

25
Hub-Shaft

6mm - 19mm
or1/4” - 3/4”

1-3600
5-26

-40 to +100

IP67

509 / 20g
Optical
CE, RoHS

Field Replaceable
Shaft Isolators

1.77

"B

3.8"
Hollow-Shaft

6mm - 28mm,
or1/4"-11/4"

1-5000
5-26
-40 to +100

IP67 (IP64 at
Shaft Speeds
Above
5000 RPM)

4009 / 20g
Optical
CE, RoHS

Stainless Steel
Clamp and Hub
Shaft
for Mill Duty

1.119

RR25
2.5"
Hub-Shaft
1"or1-1/8"
180 - 512
5-28
—20t0 +85
IP67

50g / 10g

Magnetic

CE, RoHS

Corrosion Resistant
Construction; Ideal for the

Ag Industry
1.81

HSD35M

3.8"
Hollow-Shaft

6mm - 28mm,
or1/4"-11/4"

256, 512, 1024,
2048

5-26
-40 to +120

IP67 (IP64 at
Shaft Speeds
Above
5000 RPM)

4009 / 20g
Magnetic
CE, RoHS

Mill Duty Encoder
now available in
Magnetic

1.123

HUB-SHAFT

AN

IV! V{: Vﬂ

HSD44 HSD44M
4.4" 4.4"
Hub-Shaft Hub-Shaft
16mm 16mm
15 - 5000 15 - 5000
5-30 5-30
-30 to +100 -30 to +100
NEMA 6 NEMA 6
400g /209 400g /209
Optical Magnetic
CE, RoHS CE, RoHS
For use in For use in
Heavy-Rail Traction Drive Heavy-Rail Traction
Applications Drive Applications
1.83 1.85
Slim Tach n
HSD38 HS56 Slim Tach HS60
3.8" B&" BE"
Hollow-Shaft Hollow Shaft Hollow Shaft
12mm - 20mm .. o " "
or 1/2" - 1" 5/8"-11/8 11/8"-27/8
15 - 5000 64 - 2048 64 - 2048
5-26 5-26 5-26
-40 to +100 -20t0 80 -20to 80
NEMA 4 &12,
P67 P65 NEMA 4 &12, IP65
50g / 20g 30g/18g 30g/18g
Optical Magnetic Magnetic
CE, RoHS CE, RoHS CE, RoHS
Electrically & |deal for TEFC AC Encapsulated
Thermally Isolated | Motor Mounting Electronics Resist
Hollow shaft Moisture and
Contamination
1127 1.131 1.133
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DYNAPAR

HOLLOW-SHAFT

SSM

F10

1.25"
Hollow Shaft

6mm
1024 - 2048
5

0to+120

N/A

N/A
Optical

CE, RoHS

Compact 1.0” Diameter
Servo Ring Mount

1.87

SSM

F15

1.4"
Hollow Shaft
3/8"
1024 - 2048
5

O0to+120

N/A

N/A
Optical

CE, RoHS

Industry Standard Size 15
Servo Mounting

1.89

F14
1.55"
Hollow Shaft
1/4", 6mm, 8m
1000 - 5000
5
0to+120

NEMA 1/ 1P40
(w/cover)

N/A
Optical
CE, RoHS

Non-Marring
Hollow Shaft

1.91

SPECIALTY MODULAR / KIT

Rim Tach HS85
14"

Hollow Shaft
11/8"-41/2" or
25mm - 70mm
60 - 2048
5-26

-20to +70

NEMA 4 &12, IP65

30g/18g
Magnetic
CE, RoHS

Hollow Shaft Design
Mounts Easily to Large
Motor Shafts

1.135

o 3

DWD38

3.75"

Specialty Hollow Shaft

1-14UNS x 5/8-18
Threaded Shaft or
1714UNS Threaded
Shaft

15 - 5000
5-26

-40 to +100

P67

400g / 20g
Optical
CE, RoHS

Stackable Encoder
Options Available

1.137

SSM

SSM

E9

0.9"
Modular/Kit

1.5 to 4mm,
125", .156"

100 - 512
5

-20 to +100

N/A

N/A
Optical
CE, RoHS

Super-Compact Size
for Small Motors

1.139

SSM

SSM

HC20

20"
Hollow Shaft

6mm, 8mm

500 - 2500
5-26

0to+120
IP51

N/A
Optical
CE, RoHS

Economical
Servomotor Feedback

1.99
SSM

M602/M832

NA
Modular/Kit

174", 3/8", 6mm,
8mm, 10mm
1-5000
5

-40 to +100

Unsealed Housing

N/A
Optical
RoHS
Tool-Less Gapping

F18 HS20
1.96" 2.0"
Hollow Shaft Hollow-Shaft
. 1/4°t101/2" 1/4"10 5/8"
6to 12mm 6mm to 16mm
500 - 4096 50 - 2540
5 5-26
0to+70
010+120 (-40 to +85 opt,)
NEMA 1/ 1P40 NEMA 4/IP65
(w/cover)
N/A 509 /2.59
Optical Optical
CE, RoHS CE, RoHS
Under 2.0” Dia Package Electrically Isolated
with High 4096 PPR Hollow Shaft
Capability
1.93 1.95
SSM SSM _
L ™ -i
M9 M15 M53
0.9" 1.6" 2.0"
Modular/Kit Modular/Kit Modular/Kit
1.5 to 4mm, 1/8"or 3/8” 1/4"t0 1/2°
125" .156" 6 to 10mm 6 to 12mm
100 - 512 200 - 1024 500 - 2048
5) 5) 50r12
-20 to +100 0to +120 0to +120
N/A NEMA 1/ P50 NEMA 1/ P50
(with cover) (w/cover)
N/A N/A N/A
Optical Optical Optical
CE, RoHS CE, RoHS CE, RoHS
Up to 512 PPR Easy Installation Up to 2048 PPR with
Resolution Without Special Tools | Commutation Tracks
1.141 1.143 1.147

1.149
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BEARINGLESS
é é | 6 |
Slim Tach . Slim Tach Slim Tach Slim Tach Slim Tach Rim Tach Rim Tach Rim Tach Rim Tach Slim Tach
Product alelals lelic o2 R45 Rotopulser | o GensTse | SimTachSL56 | ., Gen ST67 RL67 NexGen ST85 SL85 NexGen 8500 8500 NexGen 1250 1250 sLi2sp  Product
Encoder Size 18mm 30mm 58mm 4.5" C-Face 4.5" C-Face 4.5" C-Face 4.5" C-Face 4.5" C-Face 8.5" C-Face 8.5" C-Face 8.5" C-Face 8.5" C-Face 12.5" C-Face 12.5" C-Face 12.5" C-Face  |Encoder Size
Mounting Type Bearingless Bearingless Bearingless Bearingless Bearingless Bearingless Bearingless Bearingless Bearingless Bearingless Bearingless Bearingless Bearingless Bearingless Bearingless Mounting Type
. y ) y ) ) y . . 5/8"-27/8" " " 5/8"-27/8" " " 5/8"-27/8" " " 5/8"-27/8" y y 5/8"-27/8" ) ) 5/8"-27/8" .
Shaft/Bore Size 1/2"t011/2 1/2"t011/2 1/2"t011/2 5/8"or 7/8 o 16mm - 80mm 5/8"-27/8 or 16mm - 80mm 5/8"-27/8 or 16mm - 80mm 5/8"-27/8 or 16mm - 80mm 5/8"-27/8 or 16mm - 80mm 5/8"-27/8 or 16mm - 80mm Shaft/Bore Size
Resolutions (PPR) 256 8-512 8-512 60 64 - 2048 64 - 1024 64 - 2048 64 - 1024 64 - 2048 64 - 1024 60 - 2400 60 - 1200 60 - 2400 60 - 1200 64 - 1024 Resolutions (PPR)
Input Voltage (VDC) 6-30 6-30 6-30 5-26 5-26 5-26 5-26 5-26 5-26 5-26 5-26 5-26 5-26 5-26 5-26 Input Voltage (VDC)
Operatin -40 to +100 -40 to +90 -40 to +100 -40 to +90 -40 to +100 -40t0 +90 -40 to +90 -40 to +90 Operatin
TS e agl'ur e (°C) -25 to +80 -25 to +80 -2510 +70 -40to +85 Extended -40 to Extended Extended Extended Extended Extended -40 to +100 Extended -40 to +100 -40 to +80 Extended TE S agt’ur e (°C)
P +120 -40 to +100 -40 to +120 -40 to +100 -40 to +120 -40 to +100 -40 to +100 -40 to +100 P
. Connector Dependent NEMA 4&12, IP65 NEMA 4&12, IP65 NEMA 4&12, IP65 NEMA 4&12, IP65 | NEMA 4&12, IP65 | NEMA 4&12, IP65 | NEMA 4&12, IP65 | NEMA 4&12, IP65 | NEMA 4&12,1P65 | NEMA 4&12,1P65 | NEMA 4&12, IP65 .

Enclosure Rating IR68 IF68 IP65, IP67 or IP68 it at Connector at Connector at Connector at Connector at Connector at Connector at Connector at Connector at Connector at Connector at Connector Enclosure Rating
Shock/ Vibration N/A N/A 509/ 10g 209/ 2.59 300g / 20g 309/ 18g 300g / 20g 30g/18g 300g / 20g 309/ 189 200g / 189 309/ 18g 200g / 18g 309/ 18g 309/ 18g Shock/ Vibration
Sensing Engine Magnetic Magnetic Magnetic Magnetic Magnetic Magnetic Magnetic Magnetic Magnetic Magnetic Magnetic Magnetic Magnetic Magnetic Magnetic Sensing Engine
Certifications CE, RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS CE, RoHS Certifications
Special Features | Incremental & Absolute | Incremental & Absolute | Incremental & Absolute | 56C-face Ring Kit Mo- | Mounts to 56 and 140 | Mounts to 56 and Mounts to Reliance Mounts to Reliance | Mounts to 180 Mounts to 180 Circuitry for Mounts to Circuitry for Mounts to Mounts to Special Features

Output’s Available; Output’s Available; Output’s Available; | tor Mounting and Field- C-Face Motors; 140 C-Face Motors; | 6.75 Recess, 56 and Motors (6.75 fitand |  C-Face Motors; C-Face Motors; On-Board 180-C Face Motors On-Board 250-C Face Motors | 250-C Face Motors;

Completely Sealed CAN SAE J1939 Wide Sensing Replaceable Readhead | Replaceable Wheels Thin Profile Canbe | 140 C-Face Motors; 56 and 140 Replaceable Wheels Dual C-Face Diagnostics with Diagnostics with (12.5 Diameter | Requires only 1.4”

& Encapsulated Communication Envelope is Tolerant to | for Easy Service Sandwiched Between | Replaceable Wheels C-Face); Large Air Versions Available | LED and Alarm; LED and Alarm; Mounting Flange) of Motor Shaft
Electronics Protocol Misalignment Motor & Reducer Gap of 0.060 Replaceable Wheels Replaceable Wheels
and Sensors and Sensors

Page Number 1.153 1.157 1.159 1.161 1.163 1.165 1.167 1.169 1171 1.173 1.177 1.179 1.181 1.183 1.185 Page Number

NOTE: Additional bore sizes available for all RIM Tach and SLIM Tach models, please consult factory.
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SSM SSM = w V V W /W w W w w SSM = V
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Product AD34 AD25 Al25 Al25 Al25 Al25 Al25 Al25 Al25 Al25 Al25 AC36 AR62/63 Product
Protocols BiSS, SSI BiSS, SSI BiSS CANOpen CANLayer2 DeviceNet EtherCAT Interbus Parallel Profibus SSI BiSS/SSI SSI, CANOpen, Analog | Protocols
Encoder Size 37.5 mm 58 mm 58 mm, or 2.5” 58 mm, or 2.5” 58 mm, or 2.5” 58 mm, or 2.5” 58 mm, or 2.5” 58 mm, or 2.5” 58 mm, or 2.5” 58 mm, or 2.5” 58 mm, or 2.5” 37.5 mm 58 mm or 2.5" Encoder Size
Mounting Type Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Shafted Mounting Type
Shaft/Bore Size 6mm 10mm 6mm & 10mm & 3/8” ' 6mm & 10mm & 3/8” | 6mm & 10mm & 3/8” | 6mm & 10mm & 3/8” | 6mm & 10mm & 3/8” 6mm & 10mm & 3/8” 6mm & 10mm & 3/8” 6mm & 10mm & 3/8” 6mm & 10mm & 3/8” 6 mm 3/8",10 mm Shaft/Bore Size
Resolutions Up to 19 bit Up to 22 hit Single- Up to 22 bit Single- Up to 14 bit Single- Up to 14 bit Single- Up to 14 bit Single- Up to 22 bit Single- Up to 12 bit Single-Turn, | Up to 14 bit Single-Turn, | Up to 14 bit Single-Turn, | Up to 17 bit Single-Turn, | Up to 22 bit Single-Turn, 12 Bit Single-Turn, 12,  |Resolutions
(PPR) Single-Turn Turn, 12 bit Multi-Turn | Turn,12 bit Multi-Turn | Turn, 12 bit Multi-Turn | Turn, 12 bit Multi-Turn | Turn, 12 bit Multi-Turn | Turn, 12 bit Multi-Turn 12 bit Multi-Turn 12 bit Multi-Turn 12 bit Multi-Turn 12 bit Multi-Turn 12 bit Multi-Turn 13 and 16 Bit Multi-Turn | (PPR)
Input Voltage (VDC) 5 or 7-30 5 5 0r 10-30 10-30 10-30 10-30 7-30 10-30 50r 10-30 10-30 5 0r 10-30 50r7-30 10-30 Input Voltage (VDC)
Operating 1510 +120 15 10 +120 ~4010 +100 —4010 +85 ~4010 +85 ~4010 +85 —40 10 +85 ~4010 +85 ~4010 +100 —4010 +85 —4010 +100 —40 10 +100 -40t0 +100 Operating
Temperature (°C) Temperature (°C)
Enclosure Rating P40 IP40 IP64 or IP67 IP64 or IP67 IP64 or IP67 IP64 or IP67 IP64 or IP67 IP64 or IP67 IP64 or IP67 IP64 or IP67 IP64 or IP67 P64 P67/ P69k Enclosure Rating
Shock/ Vibration 100g / 10g 100g/10g 100g/10g 100g/10g 100g/ 10g 100g / 10g 4009/ 30g 100g/ 10g 100g / 10g 100g/10g 100g/10g 100g / 10g 200g / 20g Shock/ Vibration
Sensing Engine Optical Optical Optical Optical Optical Optical Optical Optical Optical Optical Optical Optical Magnetic Sensing Engine
Certifications CE, RoHS CE, RoHS CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS Certifications
Special Features | Notched Shaft Installs | Special Conical Shaft High speed 6 wire Terminal strip and High precision fully | Allows Interoperability | High data transmission Lower Noise Sensitivity Data is transferred in Capable Of Sending deal for demanding Compact Construction Copes with extreme Special Features
Easily. Eliminates for Concentric Motor | serial protocol encoder | dip switches allow for | integrated opto ASIC efficiency with short parallel over several lines Complex motion control applications | can directly replace acceleration, drastic
Coupling Issues Mounting easy installation and technology cycle times Communications when with high accuracy ~ corresponding climate change. Can
) ) time Is Critical incremental encoders work normally under
configuration water.
Page Number 2.01 2.05 2.07 2.1 213 2.15 217 2.21 2.23 2.27 2.29 2.33 2.37 Page Number
IR tuc-sHAFT ] HOLLOW-SHAFT
W gy V V w W V - V V — sm s smo
T&v L ; 2 . . & PIC? . . = P, K >y == 7 ot &8 o A
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Product Al25 Al25 Al25 Al25 Al25 Al25 Al25 Al25 Al25 AC36 AD35 AD36 AD36 AD37S Product
Protocols BiSS CANOpen CANLayer2 DeviceNet EtherCAT Interbus Parallel Profibus SSI BiSS/SSI BiSS, SSI BiSS, SSI BiSS, SSI Acuro Link Protocols
Encoder Size 58 mm 58 mm 58 mm 58 mm 58 mm 58 mm 58 mm 58 mm 58 mm 37.5mm 37.5 mm 37.5mm 37.5 mm 39.3 mm Encoder Size
Mounting Type Hub-Shaft Hub-Shaft Hub-Shaft Hub-Shaft Hub-Shaft Hub-Shaft Hub-Shaft Hub-Shaft Hub-Shaft Hub-Shaft Hub-Shaft Hub-Shaft Hollow-Shaft . ;?égﬂfstggugﬁﬁg'zub Mounting Type
. 10mm, 12mm, 10mm, 12mm, 10mm, 12mm, 10mm, 12mm, 10mm, 12mm, 10mm, 12mm, 10mm, 12mm, 10mm, 12mm, 10mm, 12mm, Shaft with Integrated A
Shaft/Bore Size 3/8"&1/2" 3/8"&1/2" /87 81/2" /87 81/2" 2/8"81/2" 3/8"&1/2" 3/8"&1/2" 3/8"81/2" 3/8"&1/2" Sy 8mm 8mm 8mm Coupling Hup | Shaft/Bore Size
Resolutions Up to 22 bit Single- Up to 14 bit Single- Up to 14 bit Single- Up to 14 bit Single- Up to 22 bit Single- Up to 12 bit Single- Up to 14 bit Single- Up to 14 bit Single- Up to 17 bit Single- Up to 22 bit Single- Up to 22 bit Up to 22 bit Single- Up to 22 bit Single- Up to 20 bit Single- | Resolutions
(PPR) Turn,12 bit Multi-Turn | Turn, 12 bit Multi-Turn | Turn, 12 bit Multi-Turn | Turn, 12 bit Multi-Turn | Turn, 12 bit Multi- | Turn, 12 bit Multi-Turn | Turn, 12 bit Multi-Turn Turn, 12 bit Multi-Turn | Turn, 12 bit Multi-Turn | Turn, 12 bit Multi-Turn Single-Turn Turn, 12 bit Multi-Turn | Turn, 12 bit Multi-Turn | Turn, 12 bit Multi-Turn | (PPR)
Turn
Input Voltage (VDC) 5or 10-30 10-30 10-30 10-30 7-30 10-30 50r10-30 10-30 50r10-30 5or 7-30 Sor7-30 5 or7-30 5 or7-30 7-12 Input Voltage (VDC)
Operating _ _ _ _ _ _ _ _ _ _ . . . : Operating
Temperature (°C) 4010 +100 4010 +85 4010 +85 40to +85 40to +85 40to +85 4010 +100 40to +85 4010 +100 4010 +100 15t0 +120 1510 +120 15to +120 20t0 +105 Temperature (°C)
Enclosure Rating IP64 or IP67 IP64 or IP67 IP64 or IP67 IP64 or IP67 IP64 or IP67 IP64 or IP67 IP64 or IP67 IP64 or IP67 IP64 or IP67 P64 P40 P40 P40 P40 Enclosure Rating
Shock/ Vibration 100g / 10g 100g / 10g 100g / 10g 1009/ 10g 4009 /309 1009/ 10g 100g/ 10g 100g/10g 100g/ 10g 100g/ 10g 100g / 10g 100g / 10g 100g / 10g 100g / 20g Shock/ Vibration
Sensing Engine Optical Optical Optical Optical Optical Optical Optical Optical Optical Optical Optical Optical Optical Magnetic Sensing Engine
Certifications CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS, UL CE, RoHS CE, RoHS CE, RoHS M Certifications
Special Features High speed 6 wire Terminal strip and dip | High precision fully = Allows Interoperability | High data transmission Lower Noise Data is transferred in Capable of Complex | For demanding motion = Compact Design can Short Mounting Depth Compact Dimensions Compact Dimensions SIL2 safety inservo | Special Features
serial protocol encoder |switches for easy instal-| integrated opto ASIC efficiency with short Sensitivity parallel over several Communications when | control applications replace corresponding | Allows Installation in Tight | Compatible with Size 15 | Compatible with Size 15 | motor control systems
lation and configuration technology cycle times lines time Is Critical with high accuracy | incremental encoders Motor Endbells Resolvers Resolvers
Page Number 2.07 2.11 213 2.15 217 2.21 2.23 2.27 2.29 2.33 2.41 2.45 2.45 2.49 Page Number
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Product Size 10 Size 15 HaroMax 15 Size 21 HaroMax 21 Size 31 Size 55 Size 11 R11 R25 RF25 RH25 R56 Product
Resolver Size 1.0" 1.5" 1.5" 21" 21" 31" 503" 11" 11" 25" 25" 2.5 5.6" Resolver Size
Mounting Type Bearingless Bearingless Bearingless Bearingless Bearingless Bearingless Bearingless Shafted Shafted Servo/ Flange Flange Hub Shaft Foot/ C-Face Mounting Type

i y 0.120" 0.120" " ] 7 7 q
Shaft/Bore Size Upto 1/4 Up to 12mm Up to 12mm Up to 20mm Up to 20mm Up to 40mm Up to 92mm (3.05mm) (3.05mm) 3/8 3/8 5/8 5/8 Shaft/Bore Size

+/- 7 arcmin +/- 7 arcmin +/- 10 arcmin +/- 30 arcmin +/- 7 arcmin +/- 10 arcmin +/- 10 arcmin
+/- 15 arcmin Single speed 16 arcmin spread Single speed 18 arcmin spread Single speed Single speed ] ) . ; Single speed Single speed +/- 7 arcmin Single speed
Accuracy Single speed +/- 4 arcmin Single speed +/- 4 arcmin Single speed +/- 5 arcmin +/- 2 arcmin 47 BT - AL +/- 2 arcmin 10 arcmin spread Maximum 10 arcmin spread Accuracy
Multiple speeds Multiple speeds Multiple speeds Mutiple speeds Multiple speeds Two speed Two speed
Input Voltage (Vrms) 2-10 2-10 2-10 2-10 2-10 2-10 2-10 2-26 2-6 2-26 26 2-10 (see order info) 26 Input Voltage (Vrms)
Operating _ _ _ i Operating
Temperature (°C) Up to 200 Up to 200 Up to 155 Up to 200 Up to 155 Up to 200 Up to 200 Up to 125 Up to 125 55 to +125 55 to +125 55 to +125 40 to +120 Temperature (°C)
Enclosure Rating N/A N/A N/A N/A N/A N/A N/A N/A N/A IP65 IP65 IP54 IP66 Enclosure Rating
Sensing Engine Inductive Inductive Inductive Inductive Inductive Inductive Inductive Inductive Inductive Inductive Inductive Inductive Inductive Sensing Engine
Shock/ Vibration 50g/10g 509/ 10g 509 /10g 509 /10g 509 /10g N/A N/A N/A N/A 2009/ 40g 2009/ 40g N/A 50g/10g Shock/ Vibration
Certifications N/A N/A N/A N/A N/A N/A N/A N/A N/A RoHS RoHS N/A RoHS Certifications
Special Features Radiation Hardened | Radiation Hardened Machine Wound Radiation Hardened | Machine Wound Stator | Radiation Hardened | Radiation Hardened Radiation Hardened Radiation Hardened Optional Connectors & Optional Connectors & N/A Latching Connector | Special Features
Available Available Stator Available Available Available Locations Locations

Page Number 3.01 3.03 3.05 3.07 3.09 3.11 3.13 3.15 3.15 3.17 3.19 3.21 225 Page Number
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HOLLOW-SHAFT INCREMENTAL

-

V

SPECIALTY INCREMENTAL [ SHAFTED ABSOLUTE

V

>

V V r:ﬁ
g 5 "'t ) ﬁq“ L b B
.
Product Hazardous HD20 Hazardous HD25 X25 1ISD25 EN44 Hazardous HSD35 ISD37 EN42 ISW38 AX65 AX70/71 AX73 Product
q 5 o m o 0 0 m 7 0 59 mm 70 mm 73.5mm .
Encoder Size 2.0 25 4 2.5 44 3.8 3.75 3.8 3.75 Servo Mount Face Mount Face Mount Encoder Size
Mounting Type Shafted Shafted Shafted Hub-Shaft Hub-Shaft Hollow-Shaft Hollow-Shaft Hollow-Shaft Specialty Hollow Shaft Shafted Shafted Shafted Mounting Type
Shaft/Bore Size 1-14UNS x 5/8-18 Shaft/Bore Size
" " " " 6mm - 19mm 6mm - 28mm, 6mm - 25mm 15mm-16mm Threaded Shaft or
3/8", 10mm 3/8", 10mm, 12mm 1/4" or 3/8 or 1/4" - 3/4" 16mm or 1/4" -1 1/4" 14" - 1" or 5/8" - 1" 1%-14UNS Threaded 10 mm 10 mm 10 mm
Shaft
12 Bit Single-Turn, 10 - 22 Bit Single- 14 Bit Single-Turn
Resolutions (Bits) 1-3600 1-5000 1-5000 1-3600 1024 and 2048 1-5000 15 - 5000 15 - 5000 15 - 5000 12, 13 and Turn, 12 Bit Multi-Ti ' |Resolutions (Bits)
16 Bit Multi-Tum 12 Bit Multi-Tum 1L Wut=tum

Input Voltage (VDC) 5-26 5-26 5-26 50r 7-26 7-26 or 10-30 5-26 50r7-26 7-26 or 10-30 50r 7-26 10-30 50r 10-30 10-30 Input Voltage (VDC)
Operating -40 10 +80 -40 10 +80 0 t0+70 -4010 +80 -50 10 +100 -40t0 +85 -40 10 +80 -50 t0 +100 -4010 +80 -40 10 +60 -40 10 +60 40to470  |Operating
Temperature (°C) Temperature (°C)
Enclosure Rating P67 P67 NEMA 4X / IP56 P67 P67 IP67 P67 P67 P67 IP66/IP67 |P64/IP67 P67 Enclosure Rating
Sensing Engine Optical Optical Optical Optical Optical Optical Optical Optical Optical Magnetic Optical Optical Sensing Engine
Shock/ Vibration 50g / 20g 50g / 209 50g / 29 509 /209 509 /209 4009/ 20g 400g / 20g 50g /209 400g / 209 200g / 309 100g / 10g 100g /109 Shock/ Vibration
Certifications CE, RoHS, CSA, CE, RoHS, CSA, CE. RoHS. UL CE, RoHS, CSA, CE, RoHS, CSA, CE. RoHS. UL CE, RoHS, CSA, CE, RoHS, CSA, CE, RoHS, CSA, CE, RoHS, ATEX, CE, RoHS, ATEX, CE, RoHS, ATEX, |Certifications

ATEX, IECEx ATEX, IECEX ’ ’ ATEX, IECEX ATEX, IECEX ’ ' ATEX, IECEx ATEX, IECEx ATEX, IECEX IECEX IECEX, AEX |ECEX
Special Features |deal for Corrosive |deal for Corrosive Environments NEC Class 1&2, Field Replaceable Triple Certified Field Serviceable Operates in High Encapsulated Draw Works Threaded Extreme Robust Pressure Resistant Extreme corrosion | Special Features

Environments with Stringent with Stringent Wash-down Div 1&2, Shaft Isolators Encoder for Connector for Shock and Vibration Electronics with Shaft with Field Explosionproof Housing for Explosive | resistance: high grade
Wash-down Requirements Requirements Groups G, D, E, F, G Hazardous Locations Solder-Less Environments Increased Safety | Replaceable Adapters | Absolute Multiturn Envionments | Stainless steel housing
Connections Interface for Encoder
Zone 1 Use

Page Number 4.01 4.03 4.07 4.09 413 417 4.21 427 4.31 4.35 4.39 4.43 Page Number




INCREMENTAL ENCODERS

DYNAPAR

Incremental Encoders

An incremental encoder can be used in positioning and motor speed feedback applications
which includes servo/light-, industrial- or heavy-duty applications.

Incremental encoders provide speed, direction and relative position feedback by generating a stream of
pulses proportional to the rotation of a motor or driven shaft. Single channel incremental encoders can
measure speed while dual channel or quadrature encoders (AB) can interpret direction based on the
phase relationship between the 2 channels. Since there are few sensors involved, the systems are both
simple and inexpensive. An incremental encoder is limited by only providing change information, so the
encoder requires a reference device to calculate motion used.

Section 1

INCREMENTAL ENCODERS

DYNAPAR

KEY FEATURES:

o Phased Array Sensor for Reliable Signal Output

e Unbreakable Code Disc up to 5000 PPR

e Rugged Design Withstands up to 400g Shock and
20g Vibration

e Heavy Duty Design Rated for IP67

o Customizable Mounting Options including Torque
Arm with Optional Grounding Strap

KEY FEATURES:

o Extremely Heavy Duty Magnetic Encoder with
Nema 6/ IP67 Rating

o Designed and Built Specifically for Traction Drives
in Rail Applications

o Phased-Array Sensor Technology to Provide
High Shock and Vibration Resistance

o (Optimized for Ease of Installation and Survival
in Harsh Environments

KEY FEATURES:

* Rugged Magnetic Design Resists up to 400G Shock

o Stainless Steel Clamp and Hub Shaft for Mill Duty

e Compact Design with Field Serviceable Connector for
Solder-Less Connections

e Accommodates Shaft Sizes up to 1.25” (Electrically
Isolated up to 1.125")

e Dual Isolated Output Option for Redundancy

Incremental Encoder Highlights

KEY FEATURES:

e Redesigned Using Our Revolutionary Sensor
Technology to Provide a Large Air Gap of 0.060”

e Redesigned Circuitry for On-Board Diagnostics
with LED and Alarm Output

o Bearingless Design Mounts to 56 and 140 C-Face
Motors

e Thin 3/4” Profile Saves Space and Can be
“Sandwiched” Between Motor & Reducer

HSD44M PAGE 1.85 RIM Tach RT8 PAGE 1.177
\}1‘._

KEY FEATURES:

e New Sensor Provides up to 0.075” of Air Gap,
Over 50% More Than Competitive Models

e Expanded Resolution up to 2400PPR

o Redesigned Circuitry for On-Board
Diagnostics with LED and Alarm Output

o Wide -40° to +100°C Temperature Range

o QOptimized Pulse Wheel for Greater Shaft
Holding Force and Ease of Assembly

HSD35M PAGE 1.123 HD25 PAGE 1.27

KEY FEATURES:

* New Sensor Provides up to 0.075” of Air Gap,
Over 50% More Than Competitive Models

 Expanded Resolution up to 2400PPR

e Redesigned Circuitry for On-Board
Diagnostics with LED and Alarm Qutput

o \Vide -40° to +100°C Temperature Range

e Optimized Pulse Wheel for Greater Shaft Holding
Force and Ease of Assembly

Section 1
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INCREMENTAL ENCODERS

SERIES E12

Miniature Encoder

Key Features
¢ Rugged Metal Housing

e Sub-Compact 1.2” Diameter

e Up to 1024 PPR with Optional Index

i,

RoHS

SPECIFICATIONS

STANDARD OPERATING CHARACTERISTICS

Code: Incremental, Optical

Resolution: 250 to 1024 PPR (pulses/ revolution)
Format: Two channel quadrature (AB)with optional
Index (Z) outputs

Phase Sense: A leads B for CW shaft rotation as
viewed from the shaft end of the encoder
Accuracy: +3 x (360 ° +PPR)or + 2.5 arc-min
worst case pulse to any other pulse, whichever is
less

Quadrature Phasing: 90 ° + 36 ° electrical
Symmetry: 180 ° + 18 ° electrical

Index: 90 ° + 25 ° (gated with A and B high)
Waveforms: Squarewave with rise and fall times
less than 1 microsecond into a load capacitance
of 1000 pf

ELECTRICAL

Input Power: 5 VDG + 5% at 80 mA max.; 12 or 15
VDC + 10% at 80 mA max.; not including output
loads

OQutputs:
7272 Push-Pull: 40mA, sink or source

7272 Differential Line Driver: 40 mA, sink or
source

Frequency Response: 100 kHz min.
Termination: Cable

Cable: PVC Jacket, 105°C rated, overall foil
shielded; 28 AWG wires

Electrical Connections

Function Wire

(If Used) Color Code
Supply Red
Common Black
Signal A White
Signal B Green
Signal Z Orange
Floating Shield

MECHANICAL

Shaft Size: 1/8”

Shaft Loading: 1 Ib. radial,1 Ib.axial max.
Shaft Speed: 5,000 RPM max.

Starting Torque:

Shielded Bearing: 0.1 0z-in max. at 25 °C
Sealed Bearing: 0.3 0z-in max.at 25 °C

Running Torque:

Shielded Bearing: 0.08 0z-in max.at 25 °C;
Sealed Bearing: 0.2 0z-in max. at 25 °C

Mechanical Bearing Life: 16 x 10 ® revolutions at
max. load

Moment of Inertia: 1.13 x 10-° 0z —in —sec 2
Housing and Cover: Aluminum

Shaft Material: Stainless Steel

Disc Material: Glass

Weight: 3.0 oz.max.

ENVIRONMENTAL

Operating Temperature: 0 to +70 °C
Storage Temperature: —25 to +70 °C
Humidity: Up to 98% (non-condensing)
Enclosure Rating: NEMA12/IP54 (dirt tight,
splashproof)

Ordering Information
To order, complete the model number with code numbers from the table below:

Code 1: Model | Code 2: Pulses/Rev | Code 3: Mechanical | Code 4: Output | Code 5: Voltage | Code 6: Termination
E12 Size 12, Light 0250 0 Sealed 0 Unidirectional 0 5VDC 0 18" Cable
Duty Enclosed 0256 Bearing 2 Bidirectional, 1 12VDC 1 3 Cable
0360 1 Shielded no Index 2 15VDGC 2 6 Cable
Bearing 3 Bidirectional ;
0500 , : 3 10’ Cable
0600 with Index 4 15 Cable
1000
1024
Dimensions (inches/mm)
l< 1.22 DIA >l
31.0 mm 120 MAX 3
le¢—1.062 MAX DIA _y| 30.5 mm
26.97 mm
093 —> |«—
1.000 MAX 2.36 mm
<— (-.0005) DIA —>}
25.4 mm — > | le«— .140
3.55 mm
1247 MAX imi \
(-.0004) DIA
i 3.167 mm
437 MAX Y p 'I_
(-.001) DIA 1 —
11.1 mm A -I_
425 MIN ¢ »| LTI J
10.8 mm
—> |<— .030
762 mm
#2-56 TAPPED HOLES, .200 DEEP (5.08 mm) 094 REF _5| |
EQUALLY SPACED ON A .750 (19.0 mm) 2.39 mm

DIA B.C., 90° APART, 4 PLACES

CABLE 18in. TYP., OTHER

LENGTHS AVAILABLE




INCREMENTAL ENCODERS INCREMENTAL ENCODERS

SERIES E14 Dynapar™ srond " DymAPAR SERIES E14

S
O . .
M L t E d GP Q&Q Ordering Information
||1 Ia ll re I'IGO el' Q}q} To order, complete the model number with code numbers from the table below:
& Code 1: Model | Code 2: Pulses/Rev | Code 3: Mounting | Code 4: Mechanical | Code 5: Output | Code 6: Electrical | Code 7: Termination
Key Features E14 OOOO 0O [ [ [ []
¢ Rugged Metal Housing E14 Size 14, Light | 0100 0750 0 Size E14 0 1/4” Shatt, 0 lSJinni?jlifeEc?ig?%l 0 5VDC 0 18" Cable
Duty Enclosed | o200 0900 1 Size E20 Sealed Bear- | ) o oleEnded, | 1 12VDC 1 3 Cable
i i i i i Servo ing idirectional, ,
» Optional Differential Line Driver Outputs 0250 1000 _ , Bidirectional, | 2 15VDC 2 6 Cable
0256 1024 2 Size E20 1 1/8” Shaft, no Index 3 10 Cabl
1250 Flange Sealed Bear- 3 giggle Ende?, able
. . 0300 in idirectional, 4 15 Cable
e Up to 2540 PPR with Optional Index a0 1sp0 |Avaiable when ¢ with Index
code 4 is 2 2 1s/n4 S“Z“’ 4 Differential,
. ielde idirecti
0500 2000 3 Size EC80 Seniin Unidirectional
0600 2048 Flange 9 6 Differential,
2500 3 1/8” Shaft Bidirectional,
0720 Shielded no Index_
2540 Bearin 7 Differential,
Y Bidirectional,
with Index
Dimensions (inches/mm)
V Code 3: 0 Code 3:1
2.06 DIA 3| .042/1.07
RoHS it s [N T S5 <
: 000 —> e 175/4.45mm—>| le—
—> |€<—.132/3.353 mm 750 MAX
o 1.45
~ SPECIFICATIONS N A B o (Bl s | < 15
7 ‘ 1.981 mm |
ey 750
1247 or .2497 19.05mm
STANDARD OPERATING CHARACTERISTICS ELECTRICAL MECHANICAL L ax MAX (-0004) A \L _]
Code: Incremental, Optical Input Power: 5 VDC + 5% at 80 mA max.; Shaft Sizes: 1/8” or 1/4” s { _
Resolution: 100 to 2540 PPR (pulses/ revolu- 12.0r 15 VDG + 10% at 80 mA max.; not including Shaft Loading: 5 Ib. radial, 3 Ib. axial max. (:0608) IA f
tion) output loads Shaft Speed: 5,000 RPM max. 333248 mm 1247 OR .2497 MAX
Format: Two channel quadrature (AB) with Outputs: . Starting Torque: o 517 OR 6 842mm (-01) 1.45 DIA
optional Index (Z)outputs 7272 Pgsh-Pu!I: 4QmA, s.mk or source. Shielded Bearing: 0.1 az-in max. at 25 °C R SNy - #4.40 TAPPED HOLES, T 45 DIA
Phase Sense: A leads B for CW shaft rotation as 7272 Differential Line Driver: 40 mA, sink or source Sealed Bearing: 0.43 0z-in max. at 25 °C LOCATED ON A 1.100 DIA B.C. EQUALLY SPACED ON A OTHER LENGTHS'
i . i . CABLE 18 in. TYP., OTHER LENGTHS 1.250 DIA (31.75mm) B.C.
viewed from the shaft end of the encoder Frequency Response: 100 kHz min. Running Torque: AVAILABLE, CONSULT FACTORY 90° APART, 4 PLACES AVAILABLE
Accuracy: +3 x (360 ° +PPR) or + 2.5 alrc-min Termination: Cable Shielded Bearing: 0.08 0z-in max. at 25 °C Code 3: 2
yvorst case pulse to any other pulse,whichever Sealed Bearing: 0.42 0z-in max. at 25 °C < 2.06 SQUARE _y. Code 3: 3
Is less Moment of Inertia: 3.8 x 10~ 0z —in —sec? ozszmm g -SSR MR
Quadrature Phasing: 90 ° + 36 ° electrical ) 1 [ 875 >1< 875 > 050/1.27 ' 8B
Symmetrv: 180 ° + 18 ° electrical Housing and Cover: Aluminum 22.23mm 22.23mm -0507L.27mm ——> | <— 145 VA
! v.; o ; ; Shaft Material: Stainless Steel <> TSOMAX 13 o€ > <> 36.8mn R
Index: 90 ° + 25 ° (gated with A and B high) R . g | | (-~001) DIA _ 0.2407(- 0004408 25 e
L ] Disc Material: Glass > ‘ 4 19.05mm & 32mm 01|
Waveforms: Squarewave with rise and fall times X A / .
. ; . Weight: 3.0 0z. max. 875 \-.120 DIA \ / . 4 }
less than 1 microsecond into a load capacitance 22.23mm 3.05mm & f ! ; \ edrs T 1 | o145
of 1000 pf ENVIRONMENTAL B @ | 4PLCS. — _ hasoia - B BB | === —"T 36.81mm
. ) X I — 36.8mm A !
Electrical Connections . o 875 \/ v A 0690 t
- Operating Temperature: 0 to +70 °C 22.23mm 750 - 17.53mm
Function o o v 19.05mm .
- - Storage Temperature: —25 to +70 °C & S 1247 OR .2497 MAX | | =] 0362
Wire Standard Outputs w/ Line Driver Outputs Humidity: Up to 98% (non-condensing) 257 OR 6.842mm (.01 e 9040 _ = 9.95mm
Color Code 5,12, or 15 VDC Unidirectional Bidirectional Enclosure Rating: NEMA12/IP54 (dirt tight . / 0.120 o
' CABLE 18 in. TYP., OTHER P e | o
Red Power Source Power Source Power Source splashproof) LENGTHS AVAILABLE
Black Common Common Common
White Signal A Signal A Signal A
Green Signal B (if used) Signal A Signal B
Orange Signal Z (if used) No Connection Signal B
Blue No Connection No Connection Signal A
Shield Floating Floating Floating
White/Black — — Signal Z (if used)
Red/Black — — Signal Z (if used)




INCREMENTAL ENCODERS INCREMENTAL ENCODERS

SERIES E14IC Dynaparmbrund b DYNAPAR SERIES E14IC

6%
. = GP 0&0 . .
Miniature Encoder <& Ordering Information
Q)sz,& To order, complete the model number with code numbers from the table below:
© Code 1:Model | Code 2: Pulses/Rev | Code 3: Mounting | Code 4: Mechanical |  Code 5: Output | Code 6: Electrical | Code 7: Termination
Key Features :
y E14 O0OOL [ [ [ [
Y [1] - 7
Ir?teg rat_ed Coup_“ng and tOp hat” for E14 Size 14, with | 0100 0750 0 Size E14 A NEMA Size 23 0 Single Ended, 0 5VDC 0 18” Cable
simple installation Integral Shaft | 9200 0900 Flange Mount Unidirectional | 4 45 g 1 3 Cable
Coupling with 1/4” 2 Single Ended, ,
0250 1000 Motor Shaft Bidirectional, 2 15VDC 2 6’ Cable
e Compatible with NEMA size 23 and 24 0256 1024 Coupling 3 g?n'g'}geEXnded 3 10’ Cable
motors 0300 1250 B NEMA Size 23 Bidirectional, 4 15 Cable
0400 1500 Flange Mount with Index available when Code
: : . : 0500 2000 with 378 * Ondrectona 5=70r8:
° Motor Shaft
Optional differential line driver outputs 000 2048 i ;)uglrmg a 6 Difforontin. 5 10’ Cabl,
Bidirectional, DB25
0720 2500 C NEMA Size 34 no Index Connector
2540 Flange Mount 7 Differential, ,
with 3/8” Bidirectional, 7 25 Gable,
Motor Shaft w!th Indgx DB25
Coupling 8 Differential, Connector
Bidirectional,
with Index,
Reversed
RoHS Phasing
Flange Adapter Ordering Codes
, Factory | Motor Motor | Model No. of F_'el_d InSta_”ed K't: o
SPECI FICATI ONS Option Frame Shaft Coupling Field |nstalleq kits are aval_lable by orderl_ng either Model
Code Size Diameter Only No. E14-N1 (integral housing and mounting hardware
A 23 14 605106-1 for NEMA size 23 motors) or Model No. E14-N2 (integral
STANDARD OPERATING CHARACTERISTICS MECHANICAL ENVIRONMENTAL _ housing & mounting hardware for NEMA size 34 motors),
. . B 23 3/8 605106-3 and the appropriate coupling listed in the table left.
Code: Incremental, Optical Bore Diameter: 1/4”, 3/8” Operating Temperature: 0 to +70 °C c 32 38" 6051063
Resolution: 100 to 2540 PPR (pulses/revolution) Shaft Speed: 5,000 RPM max. Storage Temperature: —25 to +70 °C o ; — .
Format: Two channel quadrature (AB) with op- Starting Torque: 0.1 oz-in max. at 25 °C Humidity: Up to 98% (non-condensing) er couplings avallaple; consult factory.
tional Index (Z) outputs Running Torque: 0.08 oz-in max. at 25 °C Enclosure Rating: NEMA12/IP54 (dirt tight, . . .
Phase Sense: A leads B for CW shaft rotation as Moment of Inertia: 3.8 x 10 0z-in-sec? splashproof) Dimensions (inches/mm)
viewed from the shaft end of the encoder; . o ) 5 . ) .
Reverse phasing available, see Ordering Informa- Bearing Life: (16 x 10° - RPM) hours min. E14 for NEMA Size 23 Motors E14 for NEMA Size 34 Motors
tion Housing and Cover: Aluminum
Accuracy: +3 x (360° + PPR) or + 2.5 arc-min Shaft Material: Stainless Steel CQUALLY SAcED U atim SRUIVSEIEOTI = e
worst case pulse to any other pulse, whichever is Disc Material: Glass ONALB0SIeT4 T DIAMETER BOLT CIRCLE L F a7 (CLEARANCE FOR #5 SCREWS) -
less 102mm B1/4" NATIVE > e gEm
ENCODER SHAFT —>|

Weight: 7.0 0z. max.
Quadrature Phasing: 90° + 36° electrical 9 T M

Symmetry: 180° + 18° electrical

.75/19.1 mm 1TF
COUPLING
0.D.

{€— 09
22.9 mm D1/4" NATIVE
ENCODER SHAFT

1.00/25.4 mm

Index: 90° + 25° (gated with A and B high) y v [0_© oy -T_ FHF—————
. . . mm - 1.63
Waveforms: Squarewave with rise and fall times Electrical C ti 2samm 20 O — atdmm s ©_J] .
less than 1 microsecond into a load capacitance cctrcal 2 onNeclons 2 oA amm b DA r —— atdmm
of 1000 pf - Function DB 25 VN o2
ELECTRICAL CoIorIrC(Zeode Single Ended Differential Outputs Connector -+ ‘ ettt MR
Outputs i ; idi i Pin Number 279 MAX |

Input Power: ° Unidirectiona) | Bidfrections] oo ssssce ! e oo

- USER SHAFT LENGTH:0.58 -0.85 AVAILABLE INTO THE COUPLING AS MEASURED FROM THE SERIES
5VIDC + 5% at 80 mA max.; Rpd Pwer Sourcq ksl i ks i 2 S e
12 or 15 VDC + 10% at 80 mA max.; not including Black COTTTion ormpron oo \
output loads White Signal A Signal A Signal A 1 MOUNTING SURFACE —| 836mm
Outputs: Green Signal B (if used) Signal A Signal B 3
7272 Push-Pull: 40mA, sink or source Orange Signal Z (if used) No Connection Signal B 4
7272 Differential Line Driver: 40 mA, sink or Blue No Connection No Connection Signal A 2
source Shield Floating Floating Floating 8
Frequency Response: 100 kHz min. White/Black L — Signal Z (if used) 5
Termination: Cable, Cable with DB25 Connector Red/Black — —_ Signal Z (if used) 6
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Shafted Encoder

Key Features

¢ Reliable Dual-Row Bearing Design

¢ |P66 Sealing Option

¢ Optional Unbreakable Code Disc

RoHS

SPECIFICATIONS
STANDARD OPERATING CHARACTERISTICS

Code: Incremental, Optical

Resolution: 1 to 2540 PPR (pulses/revolution)
Accuracy: (worst case any edge to any other edge)
<1024 PPR (metal disk): +7.5 arc-min.

>1024 PPR (glass disk): +2.5 arc-min.

Format: Two channel quadrature (AB) with op-
tional Index (Z) and complementary outputs

Phase Sense: A leads B for CCW shaft rotation as
viewed from the shaft end of the encoder

Quadrature Phasing: 90° + 22.5° electrical
Symmetry: 180° + 18° electrical
Index: 180° + 18° electrical (gated with B low)

Waveforms: Squarewave with rise and fall times
less than 1 microsecond into a load capacitance
of 1000 pf

ELECTRICAL MECHANICAL

Input Power: Shaft Sizes: 10mm, 1/4” or 3/8”

510 26 VDC at 80 mA max., not including output Shaft Loading: (at 0.25” from encoder face)
loads Resolutions <1024 PPR: 80 Ibs. radial, axial
Outputs: Resolutions >1024 PPR: 40 Ibs. radial, axial
7273 Open Collector: 40mA, sink max Shaft Speed:

7272 Push-Pull: 40mA, sink or source Resolutions <1024 PPR: 10,000 RPM max.
7272 Differential Line Driver: 40 mA, sink or Resolutions >1024 PPR: 5,000 RPM max.

source Starting Torque: (max at 25 °C)
4469 Differential Line Driver: 100mA, sink or without shaft seal: 1.0 oz-in;
source with shaft seal: 2.0 0z.-in

Moment of Inertia: 3.0 x 10 oz—in—sec?
Housing and Cover: Aluminum

Shaft Material: Stainless Steel

Disk Material: Glass or plastic (PPR Depen-

Frequency Response: 100 kHz min. (index

75 kHz min. for extended temperature range)
Noise Immunity: Tested to EN61326-1

Electrical Immunity: Reverse polarity and short
circuit protected

Termination: MS Connector, M12 Connector, \(j\?git)ht' 10 0z. max
Cable Exit L e
Mating Connector: ENVIRONMENTAL

6 pin, style MS3106A-14S-6S (MCN-N4);

7 pin, style MS3106A-16S-1S (MCN-N5);

10 pin, style MS3106A-18-1S (MCN-N6)

10 pin, NEMA4 style (MCN-N6N4)

Cable w/ 5 pin M12 Connector (112859-xxxx)
Cable w/ 8 pin M12 Connector (112860-xxxx)

Operating Temperature:

Standard: 0 to +70 °C;

Extended: 0 to +85 °C

Storage Temperature: 40 to +90 °C

Shock: 50 G’s for 11 milliseconds duration
Vibration: 5 to 2000 Hz at 20 G’s

Humidity: Up to 98% (non-condensing)
Enclosure Rating: NEMA12/1P54 (dirt tight,
splashproof); NEMA4/IP66 (dust proof, wash-
down) when ordered with shaft seal and either
M12 connector or watertight cable exit

by
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Ordering Information
To order, complete the model number with code numbers from the table below:

Code 1: Model|Code 2: PPR |Code3: Housing |Code 4: Shaft _|Code 5: Face Mount |Code 6: Pilot, Seal] Code 7: Electrical

Code 8: Termination

| Code 9: Options

H20 0ood 0O

[

[

[

[

[

[

Ordering Information

1 Unidirec-
tional

2 Bidirectional

3 Bidirectional
with Index

0001
0005
0010
0012
0050
0060
0100
0120
0200
0240
0250
0256
0300
0360
0400
0500
0512

0600
0800
0900
1000
1024
1200
1250
1270
1500
1600
1800
1968
2000
2048
2400
2500
2540

0 Servo
Mount
1 Flange
Mount

3/8” Dia.
Shaft with
flat

1/4” Dia.
Shaft, no
flat

10mm
Dia. Shaft,
no flat

0 no face mount

available when
Code 3is 0:
1 (4) #10-32
@1.63” BC
2 (3) #4-40
@1.50” BC
3 (3) #6-32
@1.75" BC

available when
Code 3is 1:

4 (4) #6-32
@2.00" BC

01.18”
Dia.
Female
Pilot

11.25”
Dia. Male
Pilot

2 1.25”
Dia. Male
Pilot with
Shaft
Seal

3 0.69”
Dia. Male
Pilot

4 0.69”
Dia. Male
Pilot with
Shaft
Seal

0 5-26V in, 5-26V Open
Collector out

1 5-26V in, 5-26V Open
Collector out with 2.2
kQ Pullups

2 5-26V in, 5-26V
Push-Pull out

A Same as “0” with
extend. temp range

B Same as “1” with
extend. temp range

C Same as “2” with
extend. temp range

available when: Code T
is 1or2and Code 8 is
2 through M, Q or R; or
Code 1is 3 and Code 8
is 4 thru M, Q or R:

3 5-26V in, 5-26V Dif-
ferential Line Driver out
(7272)

4 5-26V in, 5V Differential
Line Driver out (7272)

5 5-26V in, 5V Differential
Line Driver out (4469)

6 5-15V in, 5-15V Dif-
ferential Line Driver out
(4469)

D Same as “3” with
extend. temp range

E Same as “4” with
extend. temp range

Z XTI Ooo~ND (3,

-u

6 Pin Conn, End Mount
6 Pin Conn, Side Mount
7 Pin Conn, End Mount
7 Pin Conn, Side Mount

10 Pin Conn, End
Mount

10 Pin Conn, Side
Mount

18” Cable, End Exit
18” Cable, Side Exit
36” Cable, End Exit
36” Cable, Side Exit
10’ Cable, End Exit
10’ Cable, Side Exit
25’ Cable, End Exit
25’ Cable, Side Exit

5 Pin M12 Connector,
End Mount

5 Pin M12 Connector,
Side Mount

Q 8 Pin M12 Connector,

R

End Mount

8 Pin M12 Connector,
Side Mount

available when
Code 8is 0to 5:

PS LED
Output
Indicator

available when Code 6 is

o

-n

ErTo

2o0r4:

18” Sealed Cbl, End Exit
18” Sealed Chl, Side
Exit

36" Sealed Cbl, End Exit
36" Sealed Chl, Side
Exit

10’ Sealed Cbl, End Exit
10’ Sealed Cbl, Side Exit
25’ Sealed Chl, End Exit
25’ Sealed Cbl, Side Exit

Cable Assemblies with MS Connector*
108594-XXXX 6 Pin MS, Cable Assy. For Use with Single Ended Outputs
108595-XXXX 7 Pin MS, Cable Assy. For Use with Single Ended Outputs
108596-XXXX 7 Pin MS, Cable Assy. For Use with Differential Line Driver w/o Index Qutputs

1400635XXXX 10 Pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs

109209-XXXX NEMA4 10 pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs

Cable Assemblies with M12 Connector*
112859-XXXX 5 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Differential Line Driver Outputs

*Note: Standard cable length is 10 feet but may be ordered in any length in 5 foot increments.
For example, for a 20 foot cable, replace XXXX with -0020.

Mating Connectors (no cable

MCN-N4 6 pin, style MS3106A-14S-6S
MCN-N5 7 pin, style MS3106A-16S-1S
MCN-N6 10 pin, style MS3106A-18-1S
MCN-N6N4 10 pin, NEMA4 style




INCREMENTAL ENCODERS INCREMENTAL ENCODERS

SERIES H20 Dynapar™ brand " DYNAPAR SERIES H20

CONNECTIONS
DIMENSIONS : i
6, 7 & 10 Pin MS Connectors and Cables - Code 8=0109, Ato M Code 3: Housings
Connector & mate/accessory cable assembly pin numbers and wire color information is provided here for 0 Servo Mount 1 Flange Mount
reference. Models with direct cable exit carry the color coding as shown in the right hand column. ) 0.374710.3743" DIA 0.37470.3743" DIA §
‘& 175" — 0.70" L. xgkle" W, FLAT, . . 0.70" L. xoo’hla”w FLAT, (40,1567 DIA
- 0.2500"/0.2496" DIA. .. "/0. " . (O
Table 1 1omm/o 0gmmDIA. /7 012?2/9%53451 [E:::.
Encoder |Cable # 108594-XXXX | Cable # 108595-XXXX | Cable # 108596-XXXX **Cable # 109209-XXXX Cable Exit =i ‘ i) L85
Function | 6 Pin Single Ended | 7 Pin Single Ended |7 Pin Dif Line Driver w/o Index | or 1400635XXXX 10 Pin with Seal o R o v 5 R —_
Dif Line Driver w/ Index f N f
Pin | Wire Color | Pin | Wire Color Pin Wire Color Pin Wire Color Wire Color Nerdos v ‘
Sig.A | E BRN | A BRN A BRN A BRN BRN P e e | SRR .
Sig. B D ORN B ORG B ORG B ORG ORG .
- N Code 5: Face Mounts Code 6: Pilots
Sig. Z C YEL C YEL — — C YEL YEL 1 2 3 4 0 Female 1,2 Male 3,4 Male
Power +V B RED D RED D RED D RED RED
Com A BLK F BLK F BLK F BLK BLK l
Case | — — G GRN G GRN G GRN GRN 1 I ”
1.183" 1.249" 0.6875'
N/C F — E — — — E — — ) 1%8.}; toin *%Bi
Sig.I\ — — — — C BRN/WHT H BRN/WHT BRN/WHT l T
Sig. B — — — — E ORG/WHT | ORG/WHT ORG/WHT o1 —| ‘4—012“ —>| |01z
— (4) #10-32 UNF-28 (3) #4-40 UNC-28B (3) #6-32 UNC-28 (4) #6-32 UNC-28
Sig. Z* — — — — — — J YEL/WHT YEL/WHT & tees B, & ta00 B, oI B. Sro0Be
Code 8: Terminations
0,2 1,3 4 5 N, Q P,R
5 & 8 Pin M12 Accessory Cables when Code 8= N to R 6, 7 Pin End Conn 6, 7 Pin Side Conn 10 Pin End Conn 10 Pin Side Conn M12 End Conn M12 Side Conn
ry
Connector pin numbers and cable assembly wire color information ‘ l—1.05 :
is provided here for reference. 3 _ 105" : — T= . T
: e = - == —— ‘ B —
Table 2 l b 504 — 143— — - ss %
¥ Qv 282 0.54
Encoder |Cable # 112859-XXXX | Cable # 112860-XXXX | Cable # 112860-XXXX = o.%w L] [E8Y gl Lo }
Function | 5 Pin Single Ended | 8 Pin Single Ended 8 Pin Differential i | T ] ]
Pin | Wire Color | Pin | Wire Color | Pin Wire Color 205 ' ] 4
Sig.A | 4 BLK 1 BRN i BRN J — o 1 —
Sig. B 2 WHT 4 ORG 4 ORG N \
Sig. Z* 5 GRY 6 YEL 6 YEL L | o L— 175 —>|
Power +V 1 BRN 2 RED 2 RED 75— ‘_7175”;4
Com 3 BLU 7 BLK 7 BLK Code 8: 0-5 dimensions shown with LED Output Indicator Option (Code 9: PS)
Sig. A — — — — 3 BRN/WHT
Sig.B | — — — — 5 ORG/WHT 6,8,A,C,E, G, L 7,9,B,D,F, H,M
Sig. Z* — — — — 8 YEL/WHT End Exit Cable Side Exit Cable
l«— 1.23" —>|
1) Cable Configuration (Table 1): PVC jacket, 105 °C rated, overall foil shield; 3 twisted pairs 26 AWG (output signals), plus 2 twisted pairs 24 AWG (input power) |
2) Cable Configuration (Table 2): PVC jacket, 105 °C rated, overall foil shield; 24 AWG conductors, minimum o5t
3) Standard cable length is 10 feet but may be ordered in any length in 5 foot increments. For example, for a 20 foot cable, replace -XXXX with -0020
219"
4) *Index not provided on all models. See ordering information. N
5) **For watertight applications, use NEMA4 10 pin cable & connector 109209-XXXX 180"
6) “MS” Type mating connectors and pre-build cables are rated NEMA 12 l
7) “M12” Cable assemblies are rated P67 -— :l—‘
‘4— 175"*»‘




INCREMENTAL ENCODERS

SERIES HD20

NO"hS’arTM brand

Harsh Duty Optical Encoder

Key Features

¢ Size 20 Heavy-Duty Encoder with Single

or Dual Isolated Outputs

e Unbreakable Code Disc up to 3600 PPR
e Special Housing and Seals for IP67 Rating

e Anodized Aluminum, Stainless Steel, or

Nickel Plated Housing

v

RoHS

1.11

SPECIFICATIONS
STANDARD OPERATING CHARACTERISTICS

Code: Incremental, Optical

Resolution: 1 to 3600 PPR (pulses/revolution)
Format: Two channel quadrature (AB) with
optional Index (Z), and complementary outputs
Phase Sense: A leads B for CCW shaft rotation
viewing the shaft clamp end of the encoder
Quadrature Phasing: For resolutions to 625 PPR:
90° + 15° electrical; For resolutions over 625
PPR: 90° + 30° electrical

Symmetry:

For resolutions to 1024 PPR: 180° +18° electrical

For resolutions over 1024 PPR: 180° +25° electrical
Index: 150° to 330° A leads B, CCW (From Shaft
End)

Waveforms: Squarewave with rise and fall times
less than 1 microsecond into a load capacitance

of 1000 pf

ELECTRICAL

Input Power: 5-26VDC; 80 mA max., not
including output loads.

OQutputs:

2N2222 Open Collector: 250mA, sink max

7272 Push-Pull: 40mA, sink or source

7272 Differential Line Driver: 40 mA, sink or
source

7273 Open Gollector: 40mA, sink max
Frequency Response: 125 kHz (data & index)
Noise Immunity: Tested to EN61326-1

Electrical Immunity: Reverse polarity and short
circuit protected

Termination: 6, 7, or 10 pin MS Connector; Cable
exit w/seal

Mating Connector:

6 pin, style MS3106A-14S-6S (MCN-N4);

7 pin, style MS3106A-16S-1S (MCN-N5);

10 pin, style MS3106A-18-1S (MCN-N6)

10 pin, NEMA4 style (MCN-N6N4)

MECHANICAL

Shaft Size: 10mm, 3/8”

Shaft Speed: 6000 RPM, maximum

Shaft Loading: Up to 100 Ibs axial and radial
Starting Torque: 2.5 in-oz. maximum (at 25°C)
Bearings: 5200 ZZ double row

Bearing life: 5 x 10° revs at rated shaft Loading,
5x 10" revs at 10% of rated shaft loading.
(manufacturers’ specs)

Housing and Cover: Hard Anodized Aluminum.
Also available in Electroless Nickel finish and
Stainless Steel.

Shaft Material: 303 stainless steel (passivated)
Disc Material: Plastic

Weight: 14 ounces, typical

DATA AND INDEX
Not all complements shown
A shown for reference

(180° ELEC)—»‘

Data A |

DataA LI LI L[ LI

Datap J LI L [ L I L

1
—| |=—(90° ELEC)

Index I |
Index Width: 150° to 330°

A leads B, CCW (From Shaft End)

ENVIRONMENTAL

Operating Temperature: -40 to 100°C
Storage Temperature: -40 to 100°C
Shock: 50G’s for 11msec duration
Vibration: 5 to 2000Hz @ 20 G's
Humidity: Up to 98% (non-condensing)
Enclosure Rating: IP67

by

DYNAPAR

INCREMENTAL ENCODERS

SERIES HD20

Ordering Information
To order, complete the model number with code numbers from the table below:

Code 1: Model |

Code 2: PPR

| Code 3: Shaft | Code 4: Electrical

Code 5: Termination

| Code 6: Options

HD20UO OOOO

O

O

O

O

Ordering Information

N

Size 20 0001 0500 0 3/8” Dia. |0 5-26Vin, 5-26V 1 6 Pin Connector 0 No Options
Heavy Duty 0010 0512 Shaft with | Open Collector , 1 Nickel Finish Housing
Encoder 0024 0600 flat out (7273) 3 7Pin Connector 2 Stainless Steel Housing
1 Unidirectional po ot 4 Lomo 2 o200 ety 5 10 Pin Connector Available when: Code 4 is 0, 2
2 Bidirectional fa. Shaft, | 7079) D 18" Sealed Cable 3 Redundant Outputs (Dual Connector
3 Bidirectional with | 9040 1000 no flat _ , Housing).
Index 0060 1024 F 5-26V in, 5-26V E 3" Sealed Cable 4 Nickel Finish Housing with Redundant
0100 1200 Open Collector F 6 Sealed Cable Outputs.
0120 1250 out (22_22) : 5 Stainless Steel Housing with Redun-
0192 1440 G 5-26V in, 5-26V G 10’ Sealed Cable dant Outputs.
0200 2000 Open Collector ,
0240 2048 out with 2.2 kO H 15’ Sealed Cable
0256 2540 Available when:
0300 2600 Code 1is 1,2
0360 3600 and Code 5is 3
through H, or Code
1is 3 and Code 5
is 5 through H:
3 5-26V in, 5-26V
Differential Line
Driver out (7272)
4 5-26V in, 5V
Differential Line
Driver out (7272)
ble Assemblies with MS Connector Mating Connectors (no cable

108594-XXXX 6 Pin MS, Cable Assy. For Use with Single Ended Outputs

108595-XXXX 7 Pin MS, Cable Assy. For Use with Single Ended Outputs

108596-XXXX 7 Pin MS, Cable Assy. For Use with Differential Line Driver w/o Index Outputs
1400635XXXX 10 Pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs
109209-XXXX NEMA4 10 pin MS, Cable Assy. For use with Differential Line Driver with Index

Outputs

*Note: Standard cable length is 10 feet but may be ordered in any length in 5 foot
increments. For example, for a 20 foot cable, replace XXXX with -0020.

MCN-N4 6 pin, style MS3106A-14S-6S
MCN-N5 7 pin, style MS3106A-16S-1S
MCN-NG6 10 pin, style MS3106A-18-1S
MCN-N6N4 10 pin, NEMA4 style




INCREMENTAL ENCODERS INCREMENTAL ENCODERS

SERIES HD20 NorthStar™ brand DYNAPAR

ELECTRICAL CONNECTIONS

6, 7 & 10 Pin MS Connectors and Cables N OteS

Connector & mate/accessory cable assembly pin numbers and wire color information is provided here for reference.
Models with direct cable exit carry the color coding as shown in the right hand column.

Table 1
Cable # 108596-XXXX | ** Cable # 109209-XXXX .
o | ORI | CHUGITENTY | Thabithenner | o fmeons | e
with Index
Pin WiEeugglur Pin WiEem(I:glur Pin WiEengglur Pin Wigaogglor Wi:;eogeolor
Signal A E BRN A BRN A BRN A BRN GRN
Signal B D ORN B ORG B ORG B ORG BLU
Signal Z* C YEL C YEL — — C YEL ORG
Power +V B RED D RED D RED D RED RED
Com A BLK F BLK F BLK F BLK BLK
Case — — G GRN G GRN G GRN WHT
N/C F — E — — — E — —
Signal A — — — — C BRN/WHT H BRN/WHT VIO
Signal B — — — — E ORG/WHT | ORG/WHT BRN
Signal Z* — — — — — — J YEL/WHT YEL

1) Cable Configuration (Table 1): PVC jacket, 105 °C rated, overall foil shield; 3 twisted pairs 26 AWG (output signals), plus 2 twisted pairs 24 AWG (input power)
2) Standard cable length is 10 feet but may be ordered in any length in 5 foot increments. For example, for a 20 foot cable, replace -XXXX with -0020

3) *Index not provided on all models. See ordering information.
)
)

4) **For watertight applications, use NEMA4 10 pin cable & connector 109209-XXXX
5) “MS” Type mating connectors and pre-build cables are rated NEMA 12

4X 1.78  ata() 86 =
©0.173 x 150 [45.2] 21.8
1 THRU HOLE (18] ;
FOR 8-32 086
0.86 [21.8] [261'8]
T o2 ax 201732
[2'5621 BLe] R.16 [44] [§.7g] [(11562]
J EV A L iy ‘ i . 0.018 [0.46]
h FLAT 281 1.2 N FLAT[ !
[71.4] , _L
éﬁ% T > 1| 175 [44.5] _ N D
1.03
I [26.2] H
\ { [ ]
- 150
P_l . B8] |
[8.4] HAFT @347
- 187 012 s 3748 10 23747 18 0.12
[47.5] 3.1] 262 3745 ez iz

Standard Housing 23] Dual Redundant Outputs Cable Exit




INCREMENTAL ENCODERS

NexGen SERIES 22

“QUBE” Encoder

Dynapar™ srand

by

INCREMENTAL ENCODERS

DYNAPAR NexGen SERIES 22

Ordering Information
To order, complete the model number with code numbers from the table below:

K Eeat Code 1: Model | Code 2: Pulses/Rev | Code 3: Mechanical | Code 4: Output | Code 5: Electrical | Code 6: Termination
o 000 0000 O O O O
* New Phased-Array ASIC Sensor . .
Ordering Information
. ) 22 Qube 0001 0360 Available only when | g Single Ended, Table 1 |Available when Code 4 = | 0 MS Connector
* Double the Shaft Loading of Previous Qube Encoder, 0010 0500 [Code 1 is 22 1 Single Ended, with |0 1,56, 70 8: Available when Code 3
Bidirectional | 0012 0512 0 3/8" Double ended | Index, Table 3 0 5-26 VDCin, 5-26 VDC is 01,2 3 405
) 22M Metric Qub 0024 0600 shaft ) ) Open Collector w/2.2k 1 18" Cabl
e Expanded Resolution Up to 3600 PPR Erocoo 00 | 0025 0625 |1 38 singleended |-ooioronial a2 | pull-ups out ) e
. .’ 0035 0720 shaft available Only when 1 5-26 VDC in. 5-26 VDC ,
Bidirectional ; . n, 3 6’ Cable
. . 0040 0800 2 1/4” Double endeq | C0deBis1t050rAWOE: |~ gpen Collector w/o | 4 10 Cable
* New IP67 Sealing Option 0050 1000 shatt 3 Differential, with oull-up ot 5 15 oot
0060 1024 3 1/4” Single ended Index, Table 5 )
- 2 5-26 VDC in, 5V Totem | ayailable when Code 4
. 0100 1200 shaft available only when Pole out Avallable when Lode
e Unbreakable Code Disc 0120 1250 A Sameas ‘0’ with  |code 6 s 0: _ i55,6,7,8,90rA
0125 1270 shaft seal 4 Differential, Table 4 Avaz"aglawge” Xf’de 4=""|6 M12 Connector
0150 1440 B Sameas “1"with  [ayailable only when ORI Available when Code 3
0192 2000 shaft seal N 3 5-26 VDCin, 5V Line |
Code 6 is 6: ! isAB,CDEorF
0200 2048 € Same as “2” with ; Driver out
5 5 pin M12 connec- . A 18” Sealed Cable
gggg gggg shaft seal tor, single ended, no |4 5-26 VDC in, 526 VDC | o > E )
EN 61326-1 RoHS 0256 260D D Sﬁgf]tesi; 3" with ind?x, Table 6 CMOS Line Driver C & Sealed Cable
0300 3600 6 5 pin M12 connector, D 10’ Sealed Cable
Available only when single ended, with E 15 Sealed Cable
Code 1is 22M index, Table 6
SPECIFICATIONS \ 4 6mm Double ended | 7 8 pin M12 connec-
shaft tor, single ended, no
STANDARD OPERATING CHARACTERISTICS ELECTRICAL MECHANICAL 5 6mm Single ended index, Table 7
Code: Incremental, Optical Input Power: 5-26VDC; 75 mA max., not including Shatft Sizes_: 6mm, 1/4” orl3/8” _ shaft . 8 8 pin M12 connector,
Resolution: 1 to 3600 PPR (pulses/revolution) output loads. Shaft Loading: 80 Ibs. radial, 80 Ibs. axial E Same as “4” with single ended, with
Format: Two channel quadrature (AB) with optional Outputs: _ Shaft Speed: 6,000 RPM max. " ;haft seal“sn o index, Table 7
Index (Z), and complementary outputs _ 7272 Pysh-Pu!I: 4QmA, glnk or source. Shaft Tolerance: Nominal —.0003"/-.0006" rflirTflte aSI wit 9 8 pin M12 connector,
Phase Sense: A leads B for CW shaft rotation when 7272 Differential Line Driver: 40 mA, sink or source Starting T .95 07-i - wishaft seals: 4.0 shaft sea differential. no index,
viewing the shaft farthest from connector or cable 7273 Open Collector: 40mA, sink max a_r ing grq;lde. b'l ozr{l?tmaﬁ..,gvos a_ seals: 2. Table 8
Quadrature Phasing: Frequency Response: 125 kHz (data & index) oz-ln.max., Widguble sha .sea. U 0zjin max. A 8 pin M12 connec-
For resolutions to 625 PPR: 90° + 15° electrical; Noise Immunity: Tested to EN61326-1 Housing and Cover: Aluminum toFr’ differential with
For resolutions over 625 PPR: 90° « 30° electrical  Electrical Immunity: Reverse polarity and short Shaft Material: Stainless Steel indox Table 8
Symmetry: circuit protected Disc Material: Mylar Index, Table
For resolutions to 625 PPR: 180° +18° electrical Mating Connector: Weight: 14 oz. max.
For resolutions over 625 PPR: 180° +25° electrical

Index: 150° to 330° A Leads B, CW (From Shaft End)
Waveforms: Squarewave with rise and fall times
less than 1 microsecond into a load capacitance of
1000 pf

DATA AND INDEX
Not all complements shown
A shown for reference

180° ELEC -
s I I

Data A [ |

DataA LI L_I LI LI
|

pata J LI LT LI L

Index I L
Index Width: 150° to 330°
Aleads B, CW (From Shaft End)

6 pin, style MS3106A-14S-6S (MCN-N4)
7 pin, style MS3106A-16S-1S (MCN-N5)
Cable w/ 5 pin M12 Connector (112859-XXXX)
Cable w/ 8 pin M12 Connector (112860-XXXX)

Termination: MS Connector, M12 Connector or
Cable Exit

ENVIRONMENTAL

Operating Temperature: —40 to +100 °C
Storage Temperature: —40 to +100 °C
Shock: 100Gs for 11 milliseconds duration
Vibration: 5 to 2000 Hz at 20Gs

Humidity: Up to 98% (non-condensing)
Enclosure Rating: IP67 with shaft seals

Cable Assemblies with MS Connector*
1400607XXXX 6 Pin MS, Cable Assy. For Use with Single Ended Outputs
108241-XXXX 6 Pin MS, Cable Assy. For Use with Single Ended w/Index Outputs

1400664XXXX 6 Pin MS, Cable Assy. For Use with Differential Line Driver Outputs
108596-XXXX 7 Pin MS, Cable Assy. For Use with Differential Line Driver Outputs

Cable Assemblies with M12 Connector*

112859-XXXX 5 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Single Ended Outputs

112860-XXXX 8 Pin M12, Cable Assy. For Use with Differential Line Driver Outputs

*Note: Standard cable length is 10 feet but may be ordered in any length in 5 foot increments.

For example, for a 20 foot cable, replace XXXX with -0020.

Mating Connectors (no cable)

MCN-N4 6 pin, style MS3106A-14S-6S
MCN-N5 7 pin, style MS3106A-16S-1S




INCREMENTAL ENCODERS

NexGen SERIES 22

Dynapar™ brand

ELECTRICAL CONNECTIONS

****MS$ Connector Accessory Cables - when Code 4= 0to 4

Connector & mate/accessory cable assembly pin numbers and wire color information is provided here for reference.

Table 1 - Current Sink Output

Cable # 1400607XXXX
Encoder 6 Pin Single Ended
Function
Pin WiEeogglor
Common A BLK
Power Source| B RED
Case C GRN
Signal A D BRN
Signal B E ORG
Common F BLK

Table 4 - 6 Pin Line Driver

Cable # 1400664XXXX

Encoder 6 Pin Single Ended
Function
Pin WiEeogglor
Common A BLK
Power Source| B RED
Signal A C BRN
Signal A D BRN/WHT
Signal B E ORG
Signal B F ORG/WHT

Table 2 - 7 Pin Line Driver Output

Cable # 108596-XXXX
7 Pin Differential Line

Table 3 - Current Sink Output w/ Marker

Cable # 108241-XXXX

Encoder Driver
Function
Pin WlEeogglor
Signal A A RED
Signal B B BLU
Signal A C YEL
Power Source| D WHT
Signal B E GRN
Common F BLK
Case G —

6 Pin Single Ended w/
Encoder Index Outputs
Function
Pin Wigaoﬁglor
Common A BLK
Power Source| B RED
Signal Z* C GRN
Signal A D BRN
Signal B E ORG
Common F BLK

Table 5 - Cable Termination Line

Driver Output with Marker
Encoder Wire Color
Function Code
Signal A BRN
Signal B ORG
Signal Z* YEL

Power Source RED
Com BLK
Case GRN

Signal A BRN/WHT
Signal B ORG/WHT
Signal 7* YEL/WHT

****5 & 8 Pin M12 Accessory Cables - when Code 4=5t0 9 and A

Connector pin numbers and cable assembly wire color information is provided here for reference.

Table 6 Table 7 Table 8
Cable # 112859-XXXX | Cable # 112860-XXXX | Cable # 112860-XXXX
Encoder 5 Pin Single Ended | 8 Pin Single Ended 8 Pin Differential
Function
Pin Wlaeugglor Pin Wiléeogglor Pin WiEeugglor
Signal A 4 BLK 1 BRN 1 BRN
Signal B 2 WHT 4 ORG 4 ORG
Signal Z* 5 GRY 6 YEL 6 YEL
Power +V 1 BRN 2 RED 2 RED
Com 3 BLU 7 BLK 7 BLK
Signal A — — — — 3 BRN/WHT
Signal B = — — — 5 ORG/WHT
Signal Z* — — — — 8 YEL/WHT
NOTES:

1) Cable Configuration (Tables 1 and 3 - 5): PVC jacket, 105° C rated, overall foil shield; 3 twisted pairs 26 AWG (output signals), plus 2 twisted pairs

24 AWG (input power)

2
3
4
5
6
7

—_ o= =

Cable Configuration (Table 2): PVC jacket, 105°C rated, overall foil shield; 22 AWG conductors, minimum
Cable Configuration (Tables 6 - 8): PVC jacket, 105 °C rated, overall foil shield; 24 AWG conductors, minimum
Standard cable length is 10 feet but may be ordered in any length in 5 foot increments. For example, for a 20 foot cable, replace -XXXX with -0020
* Index not provided on all models. See ordering information.

MS” Type mating connectors and pre-build cables are rated NEMA 12
“M12” Cable assemblies are rated IP67

by

INCREMENTAL ENCODERS

pvnarPAR NexGen SERIES 22

DIMENSIONS inches {mm]
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INCREMENTAL ENCODERS

SERIES H58

Shafted Encoder

Key Features

¢ Industry Standard 58mm Mounting
e Multiple Connection Options

e Rugged Design with Long-Life Bearings

Dynapar™ srand

RoHS

EN 61326-1

1.19

SPECIFICATIONS
STANDARD OPERATING CHARACTERISTICS

Code: Incremental, Optical

Resolution: 1 to 2540 PPR (pulses/revolution)
Accuracy: (Worst case any edge to any other
edge) <1024 PPR (metal disk): +7.5 arc-min.
>1024 PPR (glass disk): +2.5 arc-min.

Format: Two channel quadrature (AB) with
optional Index (Z) and complementary outputs
Phase Sense: A leads B for CCW shaft rotation
as viewed from the shaft end of the encoder
Quadrature Phasing: 90° + 22.5° electrical
Symmetry: 180° + 18° electrical

Index: 180° + 18° electrical (gated with B low)
Waveforms: Squarewave with rise and fall times
less than 1 microsecond into a load capacitance
of 1000 pf

ELECTRICAL

Input Power:

51026 VDC at 80 mA max., not including output
loads

Outputs:

7272 Push-Pull: 40mA, sink or source

7272 Differential Line Driver: 40 mA, sink or
source

4469 Differential Line Driver: 100mA, sink or
source

Frequency Response: 100 kHz min. (index

75 kHz min. for extended temperature range)
Noise Immunity: Tested to EN61326-1

Electrical Immunity: Reverse polarity and short
circuit protected

Termination: MS Connector, M12 Connector,
M23 Connector, Cable Exit

Mating Connector:

7 pin, style MS3106A-16S-1S (MCN-N5)

10 pin, style MS3106A-18-1S (MCN-N6)

10 pin, NEMA4 style (MCN-N6N4)

12 pin style M23, CW (MCN-C1)

12 pin style M23, CCW (MCN-C2)

Cable w/ 5 pin M12 Connector (112859-XXXX)
Cable w/ 8 pin M12 Connector (112860-XXXX)

MECHANICAL

Shaft Sizes: 6 mm, 10 mm

Shaft Loading: (at 6 mm from encoder face)
Resolutions <1024 PPR: 356 N radial, axial
Resolutions >1024 PPR: 178 N radial, axial

Shaft Speed:
Resolutions <1024 PPR: 10,000 RPM max.
Resolutions >1024 PPR: 5,000 RPM max.

Starting Torque: (max at 25 °C)
without shaft seal: 0.007 N-m;
with shaft seal: 0.014 N-m

Moment of Inertia: 21.2 g-cm?
Housing and Cover: Aluminum
Shaft Material: Stainless Steel
Disc Material: Glass

Weight: 283 g. (10 0z.) max.

N

ENVIRONMENTAL

Operating Temperature:

Standard: 0 to +70 °C;

Extended: 0 to +85 °C

Storage Temperature: —40 to +90 °C
Shock: 50 G’s for 11 milliseconds duration
Vibration: 5 to 2000 Hz at 20 G’s
Humidity: Up to 98% (non-condensing)
Enclosure Rating: NEMA12/IP54 (dirt tight,
splashproof); NEMA4/IP66 (dust proof, wash-
down) when ordered with shaft seal and either
M12 connector or watertight cable exit

by

DYNAPAR

INCREMENTAL ENCODERS

SERIES H58

Ordering Information
To order, complete the model number with code numbers from the table below:

Code 1: Mode|| Code 2: PPR |Code3: Pilot, Face | Code 4: Shaft |Code 5: Shaft Seal |

Code 6: Electrical

Code 7: Termination

|Code 8: Connector

H58 LILILILl [ [

[

[

[

[

Ordering Information

H58 Bidirec-
tional with
Index
(Channels
A, Band 2)

0001 0600 | 0 (3)M4 0 6mm
0010 0800 @ 42mm Dia.
0012 1000 BC, no Shaft
0060 1200 | 1 (3)Mm3 Dia.
0086 1250 @ 48mm Shaft
0100 1270 BC,

0120 1500 36mm

0125 1600 Dia. Pilot

0200 1800

0240 1968

0250 2000

0300 2048

0360 2400

0400 2500

0500 2540

0512

no Shaft
Seal

Shaft Seal

A

5-26V in, 5-26V Push-Pull
out

Same as “0” with extend.
temp range

available when Code 7 is 2
thru B, E or F:

1

5-26V in, 5-26V Differen-
tial Line Driver out (7272)
5-26V in, 5V Differential
Line Driver out (7272)
5-26V in, 5V Differential
Line Driver out (4469)
5-15V in, 5-15V Differen-
tial Line Driver out (4469)
Same as “1” with extend.
temp range

Same as “2” with extend.
temp range

0 7Pin Conn, End Mount

1 7 Pin Conn, Side Mount
210 Pin Conn, End Mount

3 10 Pin Conn, Side Mount

4 12 Pin CCW Conn, End Mount
5 12 Pin CCW Conn, Side Mount
6 12 Pin CW Conn, End Mount
7 12 Pin CW Conn, Side Mount
G 5 pin M12 Conn, End Mount
D 5pin M12 Conn, Side Mount
E 8 pin M12 Conn, End Mount
F 8 pin M12 Conn, Side Mount

0 No Mating
Connector
7 Pin
Mating
Connector

2 10Pin
Mating
Connector

3 12Pin
CCwW
Mating
Connector

4 12Pin
cw
Mating
Connector

available when Code 5 is 1:

8 1m Sealed Chl, End Exit
9 1m Sealed Cbl, Side Exit

A 3m Sealed Cbl, End Exit
B 3m Sealed Chl, Side Exit

Cable Assemblies with MS Connector*
108595-XXXX 7 Pin MS, Cable Assy. For Use with Single Ended w/Index Outputs
1400635XXXX 10 Pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs
109209-XXXX NEMA4 10 pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs
108615-XXXX 12 Pin CCW (if used) MS, Cable Assy. For Use with Differential Line Driver with Index Outputs
108616-XXXX 12 Pin CW (if used) MS, Cable Assy. For Use with Differential Line Driver with Index Outputs

Cable Assemblies with M12 Connector*

112859-XXXX 5 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Single Ended Outputs

112860-XXXX 8 Pin M12, Cable Assy. For Use with Differential Line Driver Outputs
*Note: Standard cable length is 10 feet but may be ordered in any length in 5 foot increments.

For example, for a 20 foot cable, replace XXXX with -0020.

Mating Connectors (no cable

MCN-N5
MCN-N6

7 pin, style MS3106A-16S-1S
10 pin, style MS3106A-18-1S

MCN-N6N4 10 pin, NEMA4 style

MCN-C1
MCN-C2

12 pin style M23, CW
12 pin style M23, CCW




INCREMENTAL ENCODERS

Y DYNAPAR SERIES H58

INCREMENTAL ENCODERS

SERIES H58

Dynapar™ srand

ELECTRICAL CONNECTIONS DIMENSIONS

7,10 & 12 Pin M23 Connectors and Cables - Code 7 =0 to 7

Connector & mate/accessory cable assembly pin numbers and wire color information is provided here for reference.
Models with direct cable exit carry the color coding as shown in the right hand column.

Code 3: Pilot, Face Mounts
1 36mm Pilot, 48mm B.C.

0 no Pilot, 42mm B.C.

Table 1 s(ggzrg)m 10::“[)'1"‘::2’:;LU %%z‘}f)" 10 z::\z{:gf :: 'L"I
**Cable # 109209-XXXX !
Cable # 108595-XXXX or 1400635XXXX Cable # 108615-XXXX Cable # 108616-XXXX
7 Pin Single Ended | 10 Pin Differential Line 12 Pin CCW 12 Pin CW
Encoder Driver w/ Index b=
Function Wire Col Wire Col Wire Col Wire Col ’ & '
i ire Color f ire Color f ire Color i ire Golor )
Pin Code Pin Code Pin Code Pin Code l N\
Signal A A BRN A BRN 5 BRN 3 BRN o — 635 mm
SignalB_ | B ORG B ORG 8 ORG 4 ORG e,,ﬁ,ﬁfﬁ?o omm BB A;;"fgi“ « fogmm Qimmse
Signalz | ¢ YEL C YEL 3 YEL 7 VEL asy O e
Power +V D RED D RED 12 RED 2 RED
N/C E — E — 7 — — —_
Com F BLK F BLK 10 BLK 1 BLK Code 7: Terminations
Case G GRN G GRN 9 — — — 4,6 5,7 8, A 9,B
Signal A — _— H BRN/WHT 6 BRN/WHT 5 BRN/WHT 12 Pin End Conn 12 Pin Side Conn End Exit Cable Side Exit Cable
Signal B — — | ORG/WHT 1 ORG/WHT 6 ORG/WHT . ssom
Signal Z — — J YEL/WHT 4 YEL/WHT 8 YEL/WHT 4 o
5V Sense —_ — — — 2 GRN — — ?&‘s“ﬁ%"" iﬁ J— i
0vSense | — - - - " BLK/WHT - - pa LD
48.8 mm i . I | 55.6 mm 2—
60mm 192y 3 I (2197 RN —
(L) J 46.0 mm {
. (1.81%)
5 & 8 Pin M12 Accessory Cables when Code 7=C to F ‘ ——] l ——]
Connector pin numbers and cable assembly wire color information is provided here for reference. v N
Table 2 L L
 432mm__| e« 432mm __ ]
Cable # 112859-XXXX | Cable # 112860-XXXX | Cable # 112860-XXXX ‘ @70 ‘ iz
Encoder 5 Pin Single Ended 8 Pin Single Ended 8 Pin Differential
Function
i Wire Color : i . i
Pin Code Pin W'Ee,,gg"" Pin W'Eeugg"" C,E D, F Code 7: Terminations
Signal A 4 BLK 1 BRN 1 BRN M12 End Conn M12 Side Conn 4,5 CCW . 6,7 CW
Signal B 5 WHT 4 ORG 4 ORG o (when looking at encoder)
Signal Z 5 GRY 6 YEL 6 YEL
Power +V 1 BRN 2 RED 2 RED
Com 3 BLU 7 BLK 7 BLK | oo
SignalA | — — — — 3 BRN/WHT o I8
Signal B — — — — 5 ORG/WHT T
Signal Z — — — — 8 YEL/WHT
46.0 mm
(1.81"
NOTES: ‘
< 432mm__ |
(1.70")

1) Cable Configuration (Table 1): PVC jacket, 105 °C rated, overall foil shield; 3 twisted pairs 26 AWG (output signals), plus 2 twisted pairs 24 AWG (input power)
2) Cable Configuration (Table 2): PVC jacket, 105 °C rated, overall foil shield; 24 AWG conductors, minimum

3) Standard cable length is 10 feet but may be ordered in any length in 5 foot increments. For example, for a 20 foot cable, replace -XXXX with -0020

4) **For watertight applications, use NEMA4 10 pin cable & connector 109209-XXXX.

5) “MS” Type mating connectors and pre-build cables are rated NEMA 12

6) “M12” Cable assemblies are rated IP67




INCREMENTAL ENCODERS

SERIES E23 Dynapar™ brand " DymaPAR SERIES E23

INCREMENTAL ENCODERS

& Ordering Information
M i n iatu re Encoder GP QQ& To order, complete the model number with code numbers from the table below:
N
@
& Code1:Model |  Code2: Pulses/Rev | Code 3: Mechanical | Code 4: Output Code 5: Electrical | Code 6: Termination
Key Features E23 0000 [ [l Ll [
e Upto 2540 PPR with Optional Index E23 Size 23 0001 0256 1024 0 1/4” Shaft, 4 Single Ended, with 0 5-26V in; 5-26V Open 0 18” Cable
Enclosed 0005 0300 1200 Shielded Index, Format C Collector w/2.2ke 1 3 Cable
0010 0344 1250 Bearings 5 Differential, with Pullup out 2 & Cabl
* Optional Screw Terminal Connections 0012 0360 1270 | 1 1/4 Shaft, Index, Format C 1 5-26 in: 5-26V Open Cable
6 Single Ended, with ollector out 3 10’ Cable
0050 0400 1500 ﬁlegasled Bear- Index, Format D 2 5-26Vin; 5V TTL R
. . 0060 0500 1600 7 Differential, with Totem Pole out
e Standard Size 23 (2.3 dlametel’) 0100 0512 1800 Index, Format D 3 5-26Vin; 5V Line 8 Screw
0120 0600 1968 8 Single Ended, no Driver out (7272) Terminals
Index, Format C 4 5-26Vin; 5-26V Line
0150 0625 2000 9 Differential, no Index, Driver out (7272)
0180 0635 2048 Formai C : ,
orma 5 5-26Vin, 5V Dif-
0200 0720 2400 ferential Line Driver out
0240 0800 2500 (4469)
0250 gggg 2540 6 515V in, 515V Dif-
. ferential Line Driver out
For Resolutions (4469)
above 2540, see
c € V Series EC23
EN 61326-1 |RoHS Dimensions (inches)

Code 6: Termination

SPECIFICATIONS \ 0 - 4: Cable 8: Terminals

(4) #4-40 UNC-2B THD.
STANDARD OPERATING CHARACTERISTICS ELECTRICAL MECHANICAL g’ ;ic':é';- g'iINA'i%gOALD'—IX JACKETED CABLE
Code: Incremental, Optical Input Power: Shaft Size: 1/4” B.C. (REF.) ‘«1.25 .275 DIA. SHIELDED
Resolution: 1 to 2540 PPR (pulses/revolution) \(/)B%n ;Oz”ggtg{;\og]g‘)tem Pole outputs: 5 to 26 Shaft Loading: 5 Ibs. max. radial and axial -100 —> r /

X . X, . ble Clam
Accuracy: (Worst case any edge to any other Line Driver- 5 to 26 VDG at A Shaft Speed: 5,000 RPM max. 100 —> [+— Cable Clamp
edge) +2.5 arc-min. OllTle u‘:Yer. St 26 B0 pt-80 mAmex. Starting Torque: 0.2 0z-in max. at 25 °C Provisions
Format: Two channel quadrature (AB) with 727'; PL;sh-PuII' 40mA sink or source Moment of Inertia: 3.7 x 10~ oz—in—sec? T I
optional Index (Z) outputs ' ' ; . N ;

PE " _/(H) ] pB I IS e 7272 Differential Line Driver: 40 mA, sink or Housing and Cover: Aluminum 125 DA GBS 4
aSe oense: A leads b 1or LIV or shaft source Shaft Material: Stainless Steel L2820 2 plA
rotation as viewed from the shaft end of the _ | Disc Material: Glass (GROOVE)  .6870 i o
encoder, see Ordering Information 7273 Open C0!|ECTFJF. 40mA, sink max ' _ : l F ‘ |
Quadrature Phasing: 90° + 18° electrical 4469 Differential Line Driver: 100 mA, sink or welght 13 0z. max. J H
) source .
Symmetry: 180° + 9° electrical 1/4" DIA. J
i o il il S Frequency Response: 100 kHz min. ENVIONMENTAL i 120 (10) 42 SCREW TERMINALS
W f '_S ' ith ri d fall t Noise Immunity: Tested to EN61326-1 Operating Temperature: 0 to +70° C 231 — 640 [«—1.650—>,| le— 1.81 —» FOR WIRE CONNECTIONS
Iesasv?hg:]lqsr.nicqucl)ireecV;?]\:jeintho arllgg daga :ci t:r?f: Electrical Immunity: Reverse polarity and short Storage Temperature: —40 to +80 °C
of 1000 pf P circuit protected _ Shock: 50 G’s for 11 msec duration Code 4: Output
Termination: Cable, Screw Terminals Vibration: 5 to 2000 Hz at 2 G's
ELECTRICAL CONNECTIONS Cable: PVC jacket, 105 °C rated, overall foil Humidity: Up to 98% (non-condensing) 4,5,8,9: Format C 6,7: Format D
‘ shield; 3 twisted pairs 26 AWG (output signals), Enclosuré Rating: NEMA12/IP54 (dirt tight W —> cow—>
Note: Wire color codes are referenced plus 2 twisted pairs 24 AWG (input power) splashproof) ’ i
here for models that are specified with plashp A A LTI 1
pre-wired cable. Differential s LT LT L s LT LT L
Function Wire Color z 1 7
Single Ended Term. | (If Used) Code L1

Function Wire Color A Signal A BRN

Term.| (If Used) Code B Signal B ORN

B S?gnal B ORN D Power Source RED

c Signal Z YEL E No Connection —

D Power Source RED = Common BLK

E No Connection — G Case GRN

F Common BLK H | SignalA BRN/WH

G Case GRN | | signalB ORN/WH
J Signal Z YEL/WH




INCREMENTAL ENCODERS

SERIES EC23

Dynapar™ brand

Miniature Encoder

Key Features

¢ High 5000 PPR Capability

e Optional Screw Terminal Connections

e Standard Size 23 (2.3” diameter)

C€

EN 61326-1

v

RoHS

SPECIFICATIONS
STANDARD OPERATING CHARACTERISTICS

Code: Incremental, Optical

Resolution: 3000 to 5000 PPR (pulses/revolu-
tion)

Accuracy: (Worst case any edge to any other
edge) £10.8°/PPR

Format: Two channel quadrature (AB) with op-
tional Index (Z) and complementary outputs

Phase Sense: A leads B for CW or CCW shaft
rotation as viewed from the shaft end of the
encoder; see Ordering Information

Quadrature Phasing: 90° + 25° electrical
Symmetry: 180° + 25° electrical
Index: 90° + 25° electrical, gated with B

Waveforms: Squarewave with rise and fall times
less than 1 microsecond into a load capacitance

ELECTRICAL

Input Power:

5 min. to 26 VDC max. at 80 mA max., not
including output loads

Outputs:

7272 Push-Pull: 40mA, sink or source
7272 Differential Line Driver: 40 mA, sink or
source

7273 Open Collector: 40mA, sink max
Frequency Response: 250 kHz min.

Noise Immunity: Tested to EN61326-1
Electrical Immunity: Reverse polarity and
short circuit protected

Termination: Cable, Screw Terminals
Cable: PVC jacket, 105 °C rated, overall
foil shield; 3 twisted pairs 26 AWG (output

of 1000 ptf signals), plus 2 twisted pairs 24 AWG (input
power)
ELECTRICAL CONNECTIONS Differential
I Function Wire Color
Note: Wire color codes are referenced Term.| (If Used) Code
here for models that are specified with ~ Py ——y vy
pre-wired cable. 5 S!gnal B ORN
ignal
Single Ended C | Signalz YEL
Function Wire Color

Term. | (If Used) Code E szf;nsn(;irt(i:c?n RED

A Signal A ERN F Common BLK

B Signal B ORN G Case GRN

c Signal Z YEL H | Signal A BRN/WH

D Power Source RED | Signal é ORN/WH

E No Connection — 3 Signal Z YEL/WH

F Common BLK

G Case GRN

N

MECHANICAL

Shaft Size: 1/4”

Shaft Loading: 5 Ibs. max radial and axial
Shaft Runout: 0.001” max. TIR

Shaft Speed: 10,000 RPM max. mechanical
Shaft Tolerance: Nominal -0.0004"/-0.0007”

Starting Torque:
Shielded bearings: 0.1 0z-in max.;
Sealed bearings: 0.2 0z.-in max.

Moment of Inertia: 2.83 x 10+ 0z-in—sec?
Housing and Cover: Aluminum

Shaft Material: Stainless Steel

Disc Material: Glass

Weight: 13 0z. max.

ENVIRONMENTAL

Operating Temperature:

Standard: 0 to +70 °C

Storage Temperature: —40 to +90 °C
Shock: 50 G’s for 11 milliseconds duration
Vibration: 5 to 2000 Hz at 20 G’s
Humidity: Up to 98% (non-condensing)
Enclosure Rating: NEMA12/IP54 (dirt tight,
splashproof)

by

DYNAPAR

INCREMENTAL ENCODERS

SERIES EC23

Ordering Information
To order, complete the model number with code numbers from the table below:

Code 1: Model Code 2: Pulses/Rev | Code 3: Mechanical | Code 4: Output Code 5: Electrical |Code 6: Termination
Ordering Information
i n 4 Single Ended, with 0 5-26Vin, 5-26V Open "
EC23 E:]Z;f;d 3000 0 ;ﬁeﬁg‘gﬂ Index, Format C Collector w/2.2k 0 ;?decé‘)f’i{e’
3600 Bearinys 5 Differential, with Pullups out ) ,
4096 pyoh 8-’ Index, Format C 1 5-26Vin, 5-26V Open 1 3 Cable, Side
5000 s N'Ia' . | 6 Single Ended, with Collector out Exit
ervo Woun Index, Format D 2 5-26Vin; 5V out, Push- | 2 @ Cable, Side
w/ 4-Hole 7 Differential, with Pull out Exit
Face Mount Index, Format D 3 5-26V in; 5V Line :
1 1/4” Shatt, 8 Single Ended, No Driver out 3 10" Cable,
Sealed Bear- Index, Format C 4 5-26V in, 5-26V Line Side Exit
ings, 2.31” 9 Differential, No Index, Driver out 4 15 Cable,
Dia. Servo Format C Side Exit
Mount w/ 8 Screw
4-Hole Face Terminals
Mount
Dimensions (inches/mm)
Code 6: Termination
0 - 4: Cable 8: Terminals
(4) #4-40 UNC-2B THD.
3/16" DP. MIN. EQUALLY
JACKETED CABLE
g??SEDFgN A 1.000 DIA. fl.zs .275 DIA. SHIELDED
.100 —»| /
100 —» |e— Cable Clamp
Provisions
T
2.125DIA.  .6875 L | |
(GROOVE) 6870 ‘ o o
I |

1/4" DIA.J
<120
.640

[+—2.065

(10) #2 SCREW TERMINALS

Code 4: Output

[— 2.315—> FOR WIRE CONNECTIONS

4,5,8,9: Format C

6,7: Format D

ccw —>
A LI LI 1
B LT LT L

z

LI




INCREMENTAL ENCODERS

SERIES HD25

Harsh Duty Optical Encoder

Key Features

e Size 25 Heavy-Duty Encoder with Single or

Dual Isolated Outputs

e Unbreakable Code Disc up to 5000 PPR
e Special Housing and Seals for IP67 Rating

e Anodized Aluminum, Stainless Steel, or

Nickel Plated Housing

NorthStar” brand

A%
\%f

C€

EN 61326-1

v

RoHS

SPECIFICATIONS
STANDARD OPERATING CHARACTERISTICS

Code: Incremental, Optical

Resolution: 1 to 5000 PPR (pulses/revolution)
Format: Two channel quadrature (AB) with optional
Index (Z), and complementary outputs

Phase Sense: A leads B for CCW shaft rotation
viewing the shaft clamp end of the encoder
Quadrature Phasing: For resolutions to 625 PPR:
90° + 15° electrical; For resolutions over

625 PPR: 90° + 30° electrical

Symmetry:

For resolutions to 1024 PPR: 180° +18° electrical

For resolutions over 1024 PPR: 180° +25° electrical
Index: 150° to 330° A Leads B, CCW (From Shaft
End)

Waveforms: Squarewave with rise and fall times
less than 1 microsecond into a load capacitance of
1000 pf

ELECTRICAL

Input Power: 5-26VDC, 5-15VDC dependant on out-
put type. 80 mA max., not including output loads.
Outputs:

7272 Push-Pull: 40mA, sink or source

7272 Differential Line Driver: 40 mA, sink or source
7273 Open Collector: 40mA, sink max

2N2222 Open Collector: 250mA, sink max

4469 Differential Line Driver: 100mA, sink or source
Frequency Response: 125 kHz (data & index)
Noise Immunity: Tested to EN61326-1

Electrical Immunity: Reverse polarity and short
circuit protected

Termination: 6, 7, or 10 pin MS Connector,

5, 8 pin M12 Connector; Cable exit w/seal

ELECTRICAL (Cont.)

Mating Connector:

6 pin, style MS3106A-14S-6S (MCN-N4);

7 pin, style MS3106A-16S-1S (MCN-N5);

10 pin, style MS3106A-18-1S (MCN-N6)

10 pin, NEMA4 style (MCN-N6N4)

Cable w/ 5 pin M12 Connector (112859-XXXX)
Cable w/ 8 pin M12 Connector (112860-XXXX)

DATA AND INDEX
Not all complements shown
A shown for reference

180° ELEC -
( H‘ ‘ —»‘ ‘<—(90° ELEC)

pataA 1 L L1
DataA L[ L I LI LI

|
patap J LI L [ LT L

Index | |
Index Width: 150° to 330°
A leads B, CCW (From Shaft End)

MECHANICAL

Shaft Sizes: 10mm, 12mm, 3/8”

Shaft Speed: 6,000 RPM, maximum

Shaft Loading: Up to 100 Ibs axial and radial
Starting Torque: 2.5 in-0z. maximum (at 25°C)
Bearings: 5200 ZZ double row

Bearing life: 5 x 108 revs at rated shaft Load-
ing,

5x 10" revs at 10% of rated shaft loading.
(manufacturers’ specs)

Housing and Cover: Hard Anodized Aluminum.
Also available in Electroless Nickel finish and
Stainless Steel.

Shaft Material: 303 stainless steel (passivated)
Disc Material: Plastic

Weight: 14 ounces, typical

ENVIRONMENTAL

Operating Temperature: -40 to 100°C
Storage Temperature: -40 to 100°C
Shock: 50G’s for 11msec duration
Vibration: 5 to 2000Hz @ 20 G’s
Humidity: Up to 98% (non-condensing)
Enclosure Rating: IP67

N

by

DYNAPAR

INCREMENTAL ENCODERS

SERIES HD25

Ordering Information
To order, complete the model number with code numbers from the table below:

Code 1: Model

| Code2: PPR

| Code 3: Shaft | Code 4: Electrical |

Code 5: Termination | Code 6: Options

HD250 0O0O0O0O [

O

O O

Ordering Information

Size 25
Heavy Duty
Encoder

1 Unidirectional
2 Bidirectional
3 Bidirectional with 0060 1250

Index

0001 0625 0 3/8”Dia. |05-26Vin, 5-26V 1
0024 0720 Shaft with | Open Collector out
0025 0900 flat (7273) 3
0035 1000 4 10mm |2 5-26Vin, 5-26V 5
0040 1024 Dia. Shaft, | Push-Pull out .
0050 1200 with flat (7272)

.. | F 5-26V in, 5-26V A
0100 1440 6 182hl:fT Dia Open Collector out P
0120 1524 " (2022)
0192 1600 7 38°Dia 16506y in, 5-26v E
0200 1800 Shaft w/ Open Collector out
0240 2000 Flat, 4 Hole | - with 2.2 ko Pullups F
0250 2048 200°8C | (2222) G
0256 2500 ;

Available when: H

0300 2540 Codetis 1, 2 and
0360 2600 Code 5 is 3,5 or A P
0500 3600 through P, or Code 1
0512 4096 is 3 and code 5is 5 or
0600 5000 A through P:

3 5-26V in, 5-26V Dif-
ferential Line Driver
out (7272)

4 5-26V in, 5V Dif-
ferential Line Driver
out (7272)

6 5-15V in, 5-15V Dif-
ferential Line Driver
out (4469)

6 Pin Connector 0 No Options
7 Pin Connector 1 Nickel Finish Housing
10 Pin G N 2 Stainless Steel Housing
1n onnector 3 Redundant Outputs (Dual Connector
5 Pin M12 Connector Housing).

8 Pin M12 Connector 4 Nickel Finish Housing with Redundant

18” Sealed Cabl Outputs.
ealed Lable 5 Stainless Steel Housing with Redun-
3’ Sealed Cable dant Outputs.

6’ Sealed Cable

10’ Sealed Cable
15’ Sealed Cable
5m Sealed Cable

Cahle Assemblies with MS Connector

108594-XXXX
108595-XXXX
108596-XXXX
1400635XXX

109209-XXXX

6 Pin MS, Cable Assy. For Use with Single Ended Outputs
7 Pin MS, Cable Assy. For Use with Single Ended Outputs

7 Pin MS, Cable Assy. For Use with Differential Line Driver w/o Index Outputs
10 Pin MS, Cable Assy. For Use with Differential Line Driver with Index Qutputs

Mating Connectors (no cable)

MCN-N4 6 pin, style MS3106A-14S5-6S
MCN-N5 7 pin, style MS3106A-16S-1S
MCN-N6 10 pin, style MS3106A-18-1S
MCN-N6N4 10 pin, NEMA4 style

NEMA4 10 pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs

Cable Assemblies with M12 Connector
112859-XXXX 5 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Differential Line Driver Qutputs

*Note: Standard cable length is 10 feet but may be ordered in any length in 5 foot
increments. For example, for a 20 foot cable, replace XXXX with -0020.




INCREMENTAL ENCODERS INCREMENTAL ENCODERS

SERIES HD25 NorthStar™ brond Y DYNAPAR SERIES HD25

DIMENSIONS inches [mm]

2.65 |b/.3]
0.54 [13.7] ———<
ELECTRICAL CONNECTIONS L= |=030[7.6] 2X
6, 7 & 10 Pin MS Connectors and Cables - When Code 5=1, 3, 5, or D-P J
Connector & mate/accessory cable assembly pin numbers and wire color information is provided here for reference. 0.86 [21'8] Flat 0.70 x 0.018 I 1
Models with direct cable exit carry the color coding as shown in the right hand column. I ' [17.8 x 0.46]
Shaftd
et - 037[95] & o)
Cable # 108596-XXXX Cable # 109209-XXXX . 1.95 @ - o)
Encoder C%blg #s1_08594-XXXX Cable #s1_ 08595-XXXX 7 Pin Dif Line Driver or Cable # 1400635XXXX Cq:)I:esEXIIt [49.5] J . — -
Function Pin Single Ended | 7 Pin Single Ended without Index 10 P"\lu[i)lli: :.l:ggxnnver with Sea 1 /- 1
f Wire Color h Wire Color q Wire Color ; Wire Color Wire Color . { i~ X
Pin Code Pin Code Pin Code Pin Code Code - #1.25 2.064 [522)'(4] T AP n
Signal A E BRN A BRN A BRN A BRN GRN 1 4 [31.8] \ \J
Signal B D ORN B ORG B ORG B ORG BLU — \Q- /
Signalz* | ¢ YEL c YEL — — c YEL ORG 1 3 &
Power +V B RED D RED D RED D RED RED /
Com A BLK F BLK F BLK F BLK BLK 0.91 max. 10-32 UNF 2B X 0.38" deep
Case — — G GRN G GRN G GRN WHT -—[13;341]_. [23] ax R([JéZ%] on 1.875" bolt circle
NG _ F — E — — — E — — 1ol
SignalA [ — — — — c BRN/WHT H BRN/WHT VIO [48.5] 4x @0.22
Signal B — — - — E ORG/WHT [ ORG/WHT BRN [5.6]
SignalZ*_ | — - — - - - J YELWHT YEL Standard Housing
1.95
. [49.5]
5 & 8 Pin M12 Accessory Cables when - When Code 5=9 or A 1
Connector pin numbers and cable assembly wire color information is provided here for reference.
Table 2
Cable # 112859-XXXX | Cable # 112860-XXXX | Cable # 112860-XXXX o 2.95 0.70 [17.8]
Encoder 5 Pin Single Ended 8 Pin Single Ended 8 Pin Differential I 74.9]
Function .95 s ™ '
f Wire Color . Wire Color . Wire Color 0] (o] 0.018 [.46]
Pin e Pin e Pin Code 49.5] | TN _|. | Flat
Signal A 4 BLK 1 BRN 1 BRN | f\
Signal B 2 WHT 4 ORG 4 ORG - - — o
Signalz* | 5 GRY 6 VEL 6 VEL ' \ / —
Power +V 1 BRN 2 RED 2 RED 1 s / —
Com 3 BLU 7 BLK 7 BLK o -NRN 7
SignalA | — — = — 3 BRN/WHT \ 4X5R30-21 -
Signal B — — — — 5 ORG/WHT (53] 154
Signalz- | — - - - 8 YELWHT Shafio ‘4X[‘5a%]22 30.47 1
0.37 [9.5]== [=— le— 1,95 —= |=— 0.30[7.6]
[49.5]
Dual Redundant Outputs Cable Exit
NOTES:

”!
5

1) Cable Configuration (Table 1): PVC jacket, 105 °C rated, overall foil shield; 3 twisted pairs 26 AWG (output signals), plus 2 twisted pairs 24 AWG (input power)
2) Cable Configuration (Table 2): PVC jacket, 105 °C rated, overall foil shield; 24 AWG conductors, minimum

) ) ) ) ) —4X #4-40 X .250 MIN.
3) Standard cable length is 10 feet but may be ordered in any length in 5 foot increments. For example, for a 20 foot cable, replace -XXXX with -0020

)

) ,'{ 02.00B.C
4) *Index not provided on all models. See ordering information. __rK T
5) **For watertight applications, use NEMA4 10 pin cable & connector 109209-XXXX.

6) “MS” Type mating connectors and pre-build cables are rated NEMA 12 !
7) “M12” Cable assemblies are rated IP67 — =3

With 4 Hole 2.00” BC




INCREMENTAL ENCODERS INCREMENTAL ENCODERS

SERIES HA725 Dynapar™ srand " DYNAPAR SERIES HA725

Ordering Information
To order, complete the model number with code numbers from the table below:

Shafted Encoder

Code 1: Model | Code 2: PPR | Code 3: Mechanical | Code 4: Output | Code 5: Electrical Code 6: Termination
Key Features HA725 CIOOOH 0O [ [] []
e High, direct-read resolutions up to HAT25 Size 25, High 08192 0 Flange Mount, | 0 Single Ended |Available when Code4=0: | 0 Connector, End Mount
10,000 PPR Resolution 09000 3/8” Shaft 2 Differential 0 10-30V in; 10-30V 1 Connector, Side Mount
10000 Push-Pull out

¢ Industry Standard size 25 (2.5”)

Available when Code 4 = 2:
4 5Vin; 5V Line Driver

- out
e |P66 Sealing
Cable Assemblies with MS Connector*
108595-XXXX 7 Pin MS, Cable Assy. For Use with Single Ended w/Index Outputs
1400635XXXX 10 Pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs
109209-XXXX NEMA4 10 pin MS, Cable Assy. For Use with Differential Line Driver with Index
*Note: Standard cable length is 10 feet but may be ordered in any length in 5 foot increment.
For example, for a 20 foot cable, replace XXXX with -0020.
( € V DIMENSIONS
2.7"
68.5 mm .
EN61326-1 |[ROHS w | (ER0) 6
7.5 mm 2.17" | 2.06"
|~ 55 mm 1"
(SIDE) — 2amm™
, 16 )
0B mm 18" [}
SPECIFICATIONS oo oo N E
: ENVIRONMENTAL 25 ’
STANDARD OPERATING CHARACTERISTICS Mating Connector: _ . i R A
Code: Incremental, Optical 7 pin, style MS3106A-16S-1S (MCN-N5); Operating Temperature: 0 to +70 °C; L ol [5 - f
Resolution: 8192 to 10,000 PPR (pulses/revolu- 10 pin, style MS3106A-18-1S (MCN-N6) Storage Temperature: ~25 to +90 °C D iy -
tion) 10 pin, NEMA4 style (MCN-N6N4) Shock: 50 G’s for 11 milliseconds duration 20— -
Accuracy: _ MECHANICAL Vibration: 5 to 2000 Hz at 2 G's L] \
10 GIPP (45 9 arc-suc ot 10,000 PPRY Shat Size: 3" | | Humidity: Up to 98°% (non-condensing) o |- ETaN
+ + - .
108 /PER (239 arc-see ot 10,000 PPR)__ Shaft Loading: 35 Ibs. radial, 2 lbs. axial Enclosure Rating: NEMA4/IP66 (dust proof, Code & Termination: 0
y edg y edg pp - Shaft Speed: 10,000 RPM max.mechanical washdown)
+40°/PPR (+14 arc-sec at 10,000 PPR) . ! ;
) Moment of Inertia: 2.83 x 10+ 0z-in-sec?
Format: Two channel quadrature (AB) with op- Housi d Cover: Alumi -
tional Index (Z) and complementary outputs ousing and Lover: Aluminum c8% mm ve
: Shaft Material: Stainless Steel 30 | (END) | 63.5 mm |
Phase Sense: A leads B for CCW shaft rotation as ; ol 7.5mm 217" 2.06" ,
| Disc Material: Glass — 5m ] — |
viewed from the shaft end of the encoder Weight: 1.5 Ibs — (SIDE) e 40 ~
Quadrature Phasing: 90° + 25° electrical 195 ) & @
Symmetry: 180° + 25° electrical ELECTRICAL CONNECTIONS { R | e :
Index: 90° = 25° electrical (gated with A and B Cable #108595-XXXX | **Cable # 103209-XXXX or 1400635XXXX e semm 1L N
high) Encoder | 7 Pin Single Ended | 10 Pin Dif Line Driver w/ Index sL8mm _4 szamm| " N\
Waveforms: Squarewave with rise and fall times Function Pi Wire Col Pi Wire Col L o hgsfn",; o1 - 0
less than 1 microsecond into a load capacitance : n ire zolor n ire ~oor e wemm s,
of 1000 pf Sig. A A BRN A BRN 25mm) |~ )
ELECTRICAL Sig|B B ORG B ORG B [~ [ “ﬁ e )]
p 028" | | 217 ]
Input Power: (not including output loads) Sig- z 9 YEE ¢ YEE Fam=l | 55
Push-pull: 10 min. to 30 VDC max. at 60 mA max. power +v B RED b RED L
Line driver: 5 VDC +10% at 40 mA max. Cofn 5 BEK F BLK ™ 7 Code 6: Termination: 1
Outputs: Case F GRN G GRN [
Push-pull: +30 mA, short circuit protected NiC - Shield|] G = E i
Line Driver: 20 mA Sig.A — = H BRN/WHT
Frequency Response: Sig. 8 - - | ORG/WHT
Push-pull: 200 kHz min Sig. Z =5 = J YEL/WHT
Line Driver: 300 kHz min.
Noise Immunity: Tested to EN61326-1 Notes:
Electrical Immunity: Reverse polarity and short 1) Cable Configuration: PVC jacket, 105 °C rated, overall foil shield; 3 twisted pairs 24 AWG (output signals), plus 2
circuit protected twisted pairs 22 AWG (input power)
Termination: MS Connector 2) Standard cable length is 10 feet but may be ordered in any length in 5 foot increments. For example, for a 20 foot
cable, replace -XXXX with -0020
3) **For watertight applications, use NEMA4 10 pin cable & connector 109209-XXXX
4) “MS” Type mating connectors and pre-build cables are rated NEMA 12
1.31




INCREMENTAL ENCODERS

SERIES HA25

INCREMENTAL ENCODERS

SERIES HA25

Dyn apar " brand by DYNAPAR

Ordering Information

Shafted Encoder

To order, complete the model number with code numbers from the table below:

Code 1: Model | Code 2: PPR | Code 3: Mechanical | Code 4: Output | Code 5: Electrical | Code 6: Termination | Code 7: Options
Key Features
. ., HA 025 0000 [l [l [] i [N
¢ Industry Standard Size 25 (2.5”) : :
Ordering Information
) ) . HA525 0001 0600 Flarlge Mount, | 7 Pin MS Connector or Cable 5-26Vin; 5-26V [0 End Mount Connector | available when
e Wide Range of Resolutions Available Size 25 0005 0625 3/8” Shaft 0 Single Ended, no Index, Format A, Table 2 Open Collector {1 Side Mount Connector | Code 4 is 0 thru
Enclosed, gg}g gggg 250" Servo |1 Single Ended, with Index, Format A, Table 2 ;Vl']‘t“ 2.2k Pullup [~ avzilable when Code 11 | 6. and Code 6 is
. Shielded Mount/ 4 Hole, i ; HA525: Oort:
e Optional Extended Temperature Range of Bearings, | 0050 0800 | 2.00” BC Face | oindle Ended: with Index, FormatB, Table 2 | 4 5.y jy; 5.6y ‘ _
—40° to +85°C Glass Disk | 0060 0900 Mount, 3/8> | 6 Differential, no Index, Format C, Table 3 Open Collector |2 18! Cable, S.'de PS LED
HAG25 0100 1000 | Shaft A Single Ended, with Index, Format C, Table2 | out 3 3 Cable, Side Output
Size 25 0120 1024 Flange Mount, | ¢ Single Ended, no Index, Format C, Table 2 ?—%W IS; I5V t 4 6 Cable, Side Indicator
Enclosed, g}gg }ggg ;/g[]"sg::tlo G Single Ended, with Index, Format D, Table 2 5?22r\[/]in958V0Eine g 12 ggg:: g:g:
\évg: S(?I;;ts 0200 1270 Mount/ 10 Pin MS Connector or Cable Driver out (7272) |y 1g Camé, End
Disk 0240 1500 4Hole2.00" |2 pifferential, no Index, Format A, Table 1 5-26Vin; 526V |k 3 Gable, End
IS BC Face Mount, . o Line Driver out ; '
0250 1600 1/4” Shaft 3 Differential, with Index, Format A, Table 1 (7272) L 6 Cable, End
0256 1800 |, , ;g 5 Differential, with Index, Format B, Table 1 eV M 10’ Cable, End
0300 1968 . ervo : o 5-26V in, 5V :
0360 2000 g/lggntég FHoIe, B Differential, with Index Format C, Table 1 Differential N 15’ Cable, End
N RoHS 1 . aC | D Differential, no Index, Format C, Table 1 Line Driver out | Available when Code 1 is
EN 61326-1 gsgg g%g gﬂhoal;? b 5 Pin M12 Connector (4469 FAG2s:
0512 2500 250" Servo | H Single ended, no index, Format A, Table 4 %}%%ﬂia?_wv A 18" Watertight, Side
2540 g"gg"tég FHa(:;lg’ J Single ended, with index, Format A, Table 4 Line Driver out g g wgizg:g:: g:g:
SPECIFICATIONS \ Mount 1/4” | K Single ended, with index, Format B, Table 4 |~ (4469) D 10 Watertiaht Si
’ . _ o atertight, Side
STANDARD OPERATING CHARACTERISTICS ELECTRICAL MECHANICAL Shait L Single ended, with index, Format G, Table 4 §;{::;§en':pw't“ F 15 Watertight, Side
_ ] . 2.507 Servo | M Single ended, no index, Format C, Table 4 : P 18" Watertiaht End
COUE= TITTamTaler, gpuey Input Power: StrattSizes: 74", 378 Mount/ 3 Hole, N Single ended, with index, Format D, Table 4 range ; ’ aelr peia
Resolution: 1 to 2540 PPR (pulses/revolution) 5 tto 2?|VDdC max. at 80 mA max., not including Shaft Lgading: (at 0'.25” from encoder face) 35 Rﬁgﬁ‘[’]tB%/lée}’ce ] Y ’ Y g;tr:r?daste%pwnh g g mig:gm Ezg
Accuracy: (Worst case any edge to any other outputfoads Ibs. radial, 40 Ibs. axial St 8 Pin M12 Connector extend. Watertight,
edge) +2.5 arc-min Qutputs: Shaft Speed: 5,000 RPM max > 50 Servo | . Sinleended, noindex, Format A, Table 5 Sarﬁe NP § 10" Watertight, End
] ' : i . ' [ : rv i i T 15 Watertight, E
Format: Two channel quadrature (AB) with op- 7273 Open Collector: 40mA’ sink max Starting Torque: (max at 25 °C) Mount/ 3 Hole, | @ Single ended, with index, Format A, Table 5 extend. temp 5 Watertight, End
tional Index (Z) and complementary outputs 7272 PEJSh'P”!I: 4QmA, S.'“k BFjeeurae- HA525: 1.0 oz-in; 1.88" BC Face | R Single ended, with index, Format B, Table 5 range
Phase Sense: A leads B for CW or GCW shaft 7272 Differential Line Driver: 40 mA, sink or HA625: 2.5 0z.-in g/'hoal#{‘tx 1/4 8 Single ended, with index, Format C, Table 5 | D Same as “3” with
rotation as viewed from the shaft end of the sopree: N _ Moment of Inertia: 3.0 x 10 oz-in-sec? b6 S T Single ended, no index, Format C, Table 5 extend. temp
encoder; see Ordering Information . 4469 Differential Line Driver: 100mA, sink or Housing and Cover: Aluminium l\/iount/%nll-loole, U Single ended, with index, Format D, Table 5 ;i]”mg: S i
Quadrature Phaosmg: ?oo + 2.2.5° electrical i::rfli.nc Rdaparslar100-imin e Shaft Material: Stainless Steel 1.88” BC Face | V Differential, no index, Format A, Table 6 extend. temp
Symmetry: 180° + 18° electrical quenicy-Raspange: : Disc Material: Glass Mount, 3/8” | \ Differential, with index, Format A, Table 6 range
- 1dno o ) . 75 kHz min. for extended temperature range) . Shaft ) L
Index: 180° = 18° electrical (gated with B low) . | Weight: 1.5 Ibs X Differential, with index, Format B, Table 6
Waveforms: Squarewave with rise and fall times NGI58 Tmunjty: TESTed 1 ENGJ3Z6-¥ ! 262" Servo i - 'a’ ith i e
lass than 1 >0 4 into a load " Electrical Immunity: Reverse polarity and short ENVIRONMENTAL Mount/ Y Differential, with index, Format C, Table 6
efsfoog“f FRigrasespRE-ifte-a-pac-6apacHaRce circuit protected _ 3 Hole, 1.88” | 7 Differential, no index, Format C, Table 6
0 p Termination: MS Connector, M12 Connector, Operatmg Temperajure: 1B/C ”Faécr?ai\{lount,
Cable Exit g;?:::;g‘_ 8?{’) :22 0% See page 3 for electrical tables and page
Mating Connector: - 4 for formats.

7 pin, style MS3106A-16S-1S (MCN-N5);

10 pin, style MS3106A-18-1S (MCN-N6)

10 pin, NEMA4 style (MCN-N6EN4)

Cable w/ 5 pin M12 Connector (112859-XXXX)
Cable w/ 8 pin M12 Connector (112860-XXXX)

Storage Temperature: —40 to +90 °C
Shock: 50 G’s for 11 milliseconds duration
Vibration: 5 to 2000 Hz at 20 G’s
Humidity: Up to 98% (non-condensing)
Enclosure Rating:

HA525: NEMA12/IP54 (dirt tight, splashproof);
HA625: NEMA4/IP66 (dust proof, washdown)

Cable Assemblies with MS Connector*
1400431XXXX 7 Pin MS, Cable Assy. For Use with Single Ended w/Index Outputs
108596-XXXX 7 Pin MS, Cable Assy. For Use with Differential Line Driver w/o Index Outputs
1400635XXXX 10 Pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs

109209-XXXX NEMA4 10 pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs

Cable Assemblies with M12 Connector*
112859-XXXX 5 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Differential Line Driver Outputs

*Note: Standard cable length is 10 feet but may be ordered in any length in 5 foot increments.

For example, for a 20 foot cable, replace XXXX with -0020.

Mating Connectors (no cable)
7 pin, style MS3106A-16S-1S

10 pin, style MS3106A-18-1S
MCN-N6N4 10 pin, NEMA4 style

MCN-N5
MCN-N6




INCREMENTAL ENCODERS

SERIES HA25

ELECTRICAL CONNECTIONS

INCREMENTAL ENCODERS

SERIES HA25

Code 3: Mechanical
4,5: 2.5" Servo

DYNAPAR

DIMENSIONS

Dynapar™ brand "

0,2: Flange

1,3: 2.5" Servo 6,7: 2.5" Servo 8,9: 2.62" Servo

Prewired Cable or Accessory Cables with 7 or 10 Pin MS Connector - when Code 4=0to0 6, or A, B, C, D or G

Note: Wire color codes are referenced here for models that are specified with pre-wired cable. Connector/cables are described in
the Encoder Accessories section of this catalog and color-coding information is provided here for reference.

0.30"»‘ e ’
3/8" Dia.
(.03" Dp x .80" Lg Flat)
T
1/4" Dia. Round

.500"

Table 1- Differential Table 2 - Single Ended Table 3 - Differential L
*k X Cable # 1400431XXXX Cable # 108596-XXXX . g . (3) #10-32 UNC-2B ) )
Cable # 103203 XKKX or 1400635XXXX Encoder | 7 Pin Single Ended w/ Index Outputs Encoder |7 Pin Dif Line Driver w/o Index ool | eaar a5 oeer 018" DEED iape
Encoder |10 Pin Dif Line Driver w/ Index : Sl Note: Flat provided on 3/8" shaft @200 BC. SRR
Function i Function [ . [wire Color| Cable Accessory unction [ o, [ Cable Accessory vl
pin |Wire Color| Cable Accessory Code Color Code Color Code ’
Code Color Code - - . 38" Dia oL
Signal A A BRN BRN SignalA__| A BRN RED SignalA_| A RED AP Ao Hi—
Signal B B 0RN 0RG §|gnal B* B ORN BLUE S!gnal B B BLUE
Signal Z* C YEL YEL Signal Z C YEL YEL Signal A C YEL ":‘\13/8” o 2590" 650
Power Source D RED RED Power Sour.ce D RED WHT Powgr SoErce D WHT (03" x 20" Lo Fa
NG E — — No Connection| E — GRN Signal B E GRN L' Dia. Round
Common F BLK BLK Common F BLK BLK Common F BLK " . S 001_;?; o
Case G RN RN Case G GRN SHIELD Case G SHIELD ~oi0 - =
Note: Flat provided on 3/8" shaft
Signal A H | BRN/WHT BRN/WHT Code 4: Output P
Signal E I ORN/WHT ORN/WHT 0 - 3: Format A 4,5: Format B 6 - D: Format C G: Format D
Signal Z J YEL/WHT YEL/WHT cow—> coW—> W —> COW—3
Al LT LT 1 Al LT LT 1L Al LT LT 1L Al LT LT 1
5 & 8 Pin M12 Accessory Cables - when Code 4=H to Z eI LI L e_IL I LTI L eI LT LTI L e LT LI L
Connector pin numbers and cable assembly wire color information is provided here for reference. z 1 z 7 1 z L
Table 4 Table 5 Table 6 A Leads B CCW ~ A Leads B CCW A Leads B CW A Leads B CCW
Cable # 112859-XXXX | Cable # 112860-XXXX | Cable # 112860-XXXX Index Width (180°) Gated to B Index Width (180°) Gated to B Index Width (180°) Gated to B Inverted Index (180°) Gated to B
FElrll:chﬂg; 5 Pin Single Ended 8 Pin Single Ended 8 Pin Differential
pin | WieColor | pip | Wire Color | pyp LG Code 6: Termination
T 0: End MS Connector  1: Side MS Connector 0: End M12 Connector  1: Side M12 Connector
S!gnal A 4 BLK 1 BRN 1 BRN When Code 5is0to 6 or Ato G When Code S is Hto Z
Signal B 2 WHT 4 ORG 4 ORG 1o
Signal Z* 5 GRY 6 YEL 6 YEL | ; A
Power +V 1 BRN BLU 2 RED 2 RED oso
Com 3 — 7 BLK 7 BLK !
Signal A — — — — 3 BRN/WHT L
Signal B — — — — 5 ORG/WHT L
Signal Z* — — — — 8 YEL/WHT
Code 6: 0 & 1 dimensions shown with
LED Output Indicator Option (Code 7: PS)
NOTES:
1) Cable Configuration (Tables 1 and 3): PVC jacket, 105 °C rated, overall foil shield; 3 twisted pairs 26 AWG (output signals), plus 2 twisted pairs 24 AWG (input power) 56 Side Cabl 3-N: End Cabl L | ) |
2) Cable Configuration (Table 2): PVC jacket, 105 °C rated, overall foil shield; 3 twisted pairs 26 AWG (output signals), plus 2 twisted pairs 24 AWG (input power) -0 Side Lable - - End Cable A-F S'diyvmjz' Cable P -T: End W.T. Cable
3) Cable Configuration (Tables 4, 5 and 6): PVC jacket, 105 °C rated, overall foil shield; 24 AWG conductors, minimum o e o ‘
4) Standard cable length is 10 feet but may be ordered in any length in 5 foot increments. For example, for a 20 foot cable, replace -XXXX with -0020 T y ',,, T
5) * Index not provided on all models. See ordering information. Lo T Lo
6) **For watertight applications, use NEMA4 10 pin cable & connector 109209-XXXX J 150" l
7) “MS” Type mating connectors and pre-build cables are rated NEMA 12 - | -
8) “M12” Cable assemblies are rated IP67 ?




INCREMENTAL ENCODERS

SERIES HC25

Dynapar™ srand

Shafted Encoder

Key Features

e Optional Extended Temperature Range of

—40° to +85°C

* High 5000 PPR Resolution Available

¢ Industry Standard Size 25 (2.57)

C€

EN 61326-1

RoHS

SPECIFICATIONS

STANDARD OPERATING CHARACTERISTICS

Code: Incremental, Optical

Resolution: 3000 to 5000 PPR (pulses/revolution)
Accuracy: (Worst case any edge to any other
edge) +10.8°/PPR

Format: Two channel quadrature (AB) with op-
tional Index (Z) and complementary outputs

Phase Sense: A leads B for CW or CCW shaft rota-
tion as viewed from the shaft end of the encoder;
see Ordering Information

Quadrature Phasing: 90° + 25° electrical
Symmetry: 180° + 25° electrical
Index: 90° + 25° electrical (gated with B low)

Waveforms: Squarewave with rise and fall times
less than 1 microsecond into a load capacitance
of 1000 pf

ELECTRICAL

Input Power:

4.5 min. to 26 VDC max. at 80 mA max., not
including output loads

Outputs:

7272 Push-Pull: 40mA, sink or source

7272 Differential Line Driver: 40 mA, sink or
source

7273 Open Collector: 40mA, sink max
Frequency Response: 250 kHz

Noise Immunity: Tested to EN61326-1
Electrical Immunity: Reverse polarity and short
circuit protected

Termination: MS Connector, M12 Connector,
Cable Exit

Mating Connector:

7 pin, style MS3106A-16S-1S (MCN-N5);

10 pin, style MS3106A-18-1S (MCN-N6)

10 pin, NEMA4 style (MCN-N6N4)

Cable w/ 5 pin M12 Connector (112859-XXXX)
Cable w/ 8 pin M12 Connector (112860-XXXX)

MECHANICAL

Shaft Sizes: 1/4” or 3/8”
Shaft Loading: 40 Ibs. radial, 30 Ibs. axial

Shaft Speed: 10,000 RPM max. (See Frequency
Response)

Starting Torque: (max at 25 °C)
HC525: 1.0 oz-in;
HC625: 2.5 0z.-in

Moment of Inertia: 2.83 x 10 0z-in—sec?
Housing and Cover: Aluminum

Shaft Material: Stainless Steel

Disc Material: Glass

Weight: 1.5 Ibs

ENVIRONMENTAL

Operating Temperature:

Standard: 0 to +70 °C;

Extended: —40 to +85 °C

Storage Temperature: —40 to +90 °C

Shock: 50 G’s for 11 milliseconds duration
Vibration: 5 to 2000 Hz at 20 G’s

Humidity: Up to 98% (non-condensing)
Enclosure Rating:

HC525: NEMA12/1P54 (dirt tight, splashproof);
HC625: NEMA4/IP66 (dust proof, washdown)

by

DYNAPAR

INCREMENTAL ENCODERS

SERIES HC25

Ordering Information

To order, complete the model number with code numbers from the table below:

Code 1: Model

| Code 2: PPR | Code 3: Mechanical |

Code 4: Output

| Code 5: Electrical | Code 6: Termination

| Code 7: Options

HCL25 OO00 [

[

[

[

L0

Ordering Information

HC525 Size25 | 3000 0 Flange Mount,
Enclosed 3,000 3/8” Shaft
» 13600 3,600

Shielded »
: 4096 4,096 |1 2.50” Servo
Bearings | cong 5000 | Mount/ 4 Hole,
' 2.00” BC Face

HC625 Size 25 Mount, 3/8”
Enclosed, Shaft
with 2 Flange Mount,
Shaft 1/4” Shaft

Seal 3 2.50” Servo
Mount/

4 Hole 2.00”
BC Face Mount,
1/4” Shaft

4 2.50” Servo
Mount/ 3 Hole,
2.00” BC Face
Mount, 3/8”
Shaft

5 2.50” Servo
Mount/ 3 Hole,
2.00” BC Face
Mount, 1/4”
Shaft

6 2.50” Servo
Mount/ 3 Hole,
1.88” BC Face
Mount, 3/8”
Shaft

7 2.50” Servo
Mount/ 3 Hole,
1.88” BC Face
Mount, 1/4”
Shaft

8 2.62” Servo
Mount/ 3 Hole,
1.88” BC Face
Mount, 3/8”
Shaft

9 2.62” Servo
Mount/

3 Hole, 1.88”
BC Face Mount,
1/4” Shaft

7 Pin Connector or Cable
Single Ended, no Index, Format A, Table 2

Single Ended, with Index, Format A, Table 2
Single Ended, with Index, Format B, Table 2
Differential, no Index, Format C, Table 3
Single Ended, with Index, Format C, Table 2
Single Ended, no Index, Format C, Table 2
Single Ended, with Index, Format D, Table 2

[ I T — I~ R ]

10 Pin Connector or Cable

2 Differential, no Index, Format A, Table 1
3 Differential, with Index, Format A, Table 1
5 Differential, with Index, Format B, Table 1
B Differential, with Index Format C, Table 1
D Differential, no Index, Format C, Table 1

5-26V in; 5-26V
Open Collector
with 2.2kQ Pul-
lup out

5-26V in; 5-26V
Open Collector
out

5-26V in; 5V
Totem Pole out
5-26V in; 5V Line
Driver out

4 5-26Vin; 5-26V

Line Driver out

End Mount Con-
nector
Side Mount Con-
nector

Blank None

Available when
Code 4 is 0 thru

5 Pin M12 Connector
H Single ended, no index, Format A, Table 4

J Single ended, with index, Format A, Table 4
K Single ended, with index, Format B, Table 4
L Single ended, with index, Format G, Table 4
M Single ended, no index, Format C, Table 4

N Single ended, with index, Format D, Table 4

8 Pin M12 Connector

P Single ended, no index, Format A, Table 5
Q Single ended, with index, Format A, Table 5
R Single ended, with index, Format B, Table 5
S Single ended, with index, Format C, Table 5
T Single ended, no index, Format C, Table 5
U Single ended, with index, Format D, Table 5
V' Differential, no index, Format A, Table 6

W Differential, with index, Format A, Table 6
X Differential, with index, Format B, Table 6
Y Differential, with index, Format C, Table 6
Z Differential, no index, Format C, Table 6

See page 3 for electrical tables and page
4 for formats.

A Same as “0” with

extend. temp
range

Same as “1” with
extend. temp
range

C Same as “2” with

extend. temp
range

Same as “3” with
extend. temp
range

E Same as “4” with

extend. temp
range

ZErX<cogagswiN

Available when
Code 1is HC525:
18” Cable, Side
3’ Cable, Side
6’ Cable, Side
10’ Cable, Side
15’ Cable, Side
18” Cable, End
3’ Cable, End
6’ Cable, End
10’ Cable, End
15’ Cable, End

G, and Code 6 is
Oori:

PS LED
Output
Indicator

o o

w /O -

Available when
Code 1is HC625:

18” Watertight,
Side

3’ Watertight,
Side

6’ Watertight,
Side

10" Watertight,
Side

15" Watertight,
Side

18” Watertight,
End

3’ Watertight, End
6’ Watertight, End
10" Watertight,
End

15" Watertight,
End

Cable Assemblies with MS Connector*

1400431XXXX 7 Pin MS, Cable Assy. For Use with Single Ended w/Index Outputs

108596-XXXX 7 Pin MS, Cable Assy. For Use with Differential Line Driver w/o Index Qutputs
1400635XXXX 10 Pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs
109209-XXXX NEMA4 10 pin MS, Cable Assy. For Use with Differential Line Driver with Index Qutputs

Cable Assemblies with M12 Connector*

112859-XXXX 5 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Differential Line Driver Outputs

*Note: Standard cable length is 10 feet but may be ordered in any length in 5 foot increments.
For example, for a 20 foot cable, replace XXXX with -0020.

Cable Assemblies with MS Connector*
MCN-N5 7 pin, style MS3106A-16S-1S
MCN-N6 10 pin, style MS3106A-18-1S

MCN-N6N4 10 pin, NEMA4 style




INCREMENTAL ENCODERS

INCREMENTAL ENCODERS

SERIES HC25 Dynapar™ brand T DYNAPAR SERIES HC25

DIMENSIONS Code 3: Mechanical

0,2: Flange 1,3: 2.5" Servo 4,5: 2.5" Servo 6,7: 2.5" Servo 8,9: 2.62" Servo

0.30"~>‘ |

ELECTRICAL CONNECTIONS

Prewired Cable or Accessory Cables with 7 or 10 Pin MS Connector - when Code 4=0t0 6, orA, B, C,Dor G

Note: Wire color codes are referenced here for models that are specified with pre-wired cable. Connector/cables are described in
the Encoder Accessories section of this catalog and color-coding information is provided here for reference.

3/8" Dia.
(.03" Dp x .80" Lg Flat)
or
1/4" Dia. Round

.500" .500"

15388
Table 1 - Differential Table 2 - Single Ended Table 3 - Differential ! .
B (4)0.22"—] (4) #4-40 UNC-2B )
Encoder ;;C:II:II%:: 1?::‘5}55}37:“1‘;:&0635mx Encoder gafljlllles#ll‘:;guélﬂé(dx v)l(v)/(lndex Outputs Encoder |7 PIIIC.E‘)'IJH.::H:!| %Br?\?gr XW%( )I(ndex 028 ‘« «1_21: X0181 DEER. g&ﬁgﬁ%ggom g()) ;%35..25 Béjé\lozs
Function Function .~ |wire Color| Cable Accessory Function [ Cable Accessory Note: Flat provided on 3/8" shaft v
bin_|Wire Color| Cable Accessory : Code Color Code A Color Code " Lo
Code Color Code Signal A A BRN RED Signal A A RED ——_— (05 Drg S0 L Flat) P
Signal A A BRN BRN Signal B B ORN BLUE Signal B B BLUE V" Dia. Round
Signal B B ORN ORG Signal Z* C YEL YEL Signal A c YEL 250" 2900 260
Signal Z* C YEL YEL Power Source| D RED WHT Power Source| D WHT s F‘al)z'm
Power Source| D RED RED No Connection| E — GRN Signal B E GRN . 1/4" Dia. Round
N/C E — — Common F BLK BLK Common F BLK e in
Common F BLK BLK Case G GRN SHIELD Case G SHIELD ozr-]] oz [
Case_ G GRN GRN Code 4: Output Note: Flat provided on 3/8" shaft
Signal A H BRN/WHT BRN/WHT
Signal B | ORN/WHT ORN/WHT 0-3: Format A 4,5: Format B 6 - D: Format C G: Format D
Signal Z J | YEL/WHT YEL/WHT cow—> cocw—> cw —> cew —>
AL T LT 1 Al LT LT 1 AL T LT 1 Al LT LT 1
5 & 8 Pin M12 Accessory Cables - when Code 4=H to Z eI LI LI L I LI LTI L eI LI LTI L eI L I LI L
Connector pin numbers and cable assembly wire color information is provided here for reference. z | z 1 7 ] z L
e Jile [ Aleads BCCW A Leads B CCW A Leads B CW A Leads B CCW
Eﬁﬁgﬂgﬁ gi;,hl'nesﬁgglgt!ggdgxx gi’l’ifsﬂ;}lﬁsggﬂxx gapnllne:“};rzgrg?afxxx Index Width (90°) Gated to B Index Width (90°) Gated to B Index Width (90°) Gated to B Inverted Index (90°) Gated to B
Pin Wire Color Pin Wire Color Pin Wire Color
bode code Code Code 6: Termination
Signal A 4 BLK 1 BRN 1 BRN
Signal B 2 WHT 4 ORG 4 ORG 0: End MS Connector 1. Side MS Connector 0: End M12 Connector  1: Side M12 Connector
Signal Z* 5 GRY 6 YEL 6 YEL When Code 5is 0to 6 or Ato G When Code 5is Hto Z
Power +V 1 BRN BLU 2 RED 2 RED T = | < 1.49']
Com 3 — 7 BLK 7 BLK — | 1 1
SignalA | — — — — 3 BRN/WHT s poait 050
SignalB | — — — — 5 ORG/WHT I 1 }
Signal Z* — — — — 8 YEL/WHT 1 t 1.1 -
1 - e
‘4—155"*4
NOTES: Code 6: 0 & 1 dimensions shown with
1) Cable Configuration (Tables 1 and 3): PVC jacket, 105 °C rated, overall foil shield; 3 twisted pairs 26 AWG (output signals), plus 2 twisted pairs 24 AWG (input LED Output Indicator Option (Code 7: PS)
ower . . . .
g) ol Configuration (Table 2): PV jacket, 105 °C rated, overall foil shield: 3 twisted pairs 26 AWG (output signals), plus 2 twisted pairs 24 AWG (input power) 2-6: SdeCaple J-N: End Cable A-F: Side W.T. Cable P -T: End W.T. Cable
3) Cable Gonfiguration (Tables 4, 5 and 6): PVC jacket, 105 °C rated, overall foil shield; 24 AWG conductors, minimum N e O |
4) Standard cable length is 10 feet but may be ordered in any length in 5 foot increments. For example, for a 20 foot cable, replace -XXXX with -0020 T T oar
5) * Index not provided on all models. See ordering information. . T Lot |
6) **For watertight applications, use NEMA4 10 pin cable & connector 109209-XXXX l 150" l 191
7) “MS” Type mating connectors and pre-build cables are rated NEMA 12 X | l
8) “M12” Cable assemblies are rated IP67 ':[]: o ':[]: T




INCREMENTAL ENCODERS

Y DYNAPAR SERIES HR25

INCREMENTAL ENCODERS

SERIES HR25

Dynapar™ srand

Ordering Information

Shafted Encoder

Code 1: Model Code 2: PPR : i : . i : inati - Opti
Key Features I:l 2 II:(l)E”:":lICode 3: Megmcal | Code 4.EJ|tput | Code|5:.|E|ectr|cal | Code6: TErlmmatlon | COdE(Elons
¢ Reliable Dual Row Bearing Design - -
Ordering Information
. HR525 0001 0250 Flange Mount, | 7 pin Connector or Cable 5-26Vin; 5-26V | 0 End Mount Connector| Available when
e Unbreakable Code Disc Size 25 0010 0300 3/8” Shaft 0 Single Ended, no Index, Format A, Table 2 Open Collestor | 1 Side Mount Connectorf Code 4 is Othry
g’r‘lf"fjej gg;ﬁ gigg 250°Servo |1 Singe Ended, ithIndex, Format A Table 2 mg“oﬁfkﬂ Pul- Available when Code 1 1s 3’0?”1‘1 Code 6 is
ielde ) . . :
e Industry Standard Size 25 (2.5) Bearings 0060 0500 | 200 BC Face | ¢ SnleEnded, it nde, Fomat . Tabe2 | 1596y 5.0 2 15" oo, S
HR625 0086 0600 Mount, 3/8” 6 Differential, no Index, Format C, Table 3 Open Collector 3 30 ,S' PS LED
- 0100 ogop | Shaft A Single Ended, with Index, Format C, Table2 |  out 3" Cable, Side Output
Size 25 596Vin:5V |4 6 Cable, Side P
Enclosed, 0120 1000 El/ilr’]’ggh?f(t)um’ C Single Ended, no Index, Format C, Table 2 Totem Poleout |5 10 Cable’ Side Indicator
g/tiat;| Shaft gggg 1024 250" Servo | 8 Single Ended, with Index, Format D, Table 2 526\ in; 5V 6 15 Cable, Side
Mount/ {710 Pin Connector or Cable I(_%%D)nver out |y 18" Cable, End
g(':'lgéec 5,&% ot | 2 Differential, no Index, Format A, Table 1 506V in 506y | K 3 Cable, End
1/4” Shaft | 3 Differential, with Index, Format A, Table 1 Line Driverout | L 6 Cable, End
950" Servo | B Differential, with Index, Format B, Table 1 (7272) M 10" Cable, End
gllggnté SFHoIe, B Differential, with Index Format C, Table 1 gnzfg\r/emla?\/ N 15’ Cable, End
.00” BC Face ; ; ! ! Available when Code 1 is
EN 61326-1 RoHS gﬂﬁlﬂn 3/g» | D Differential, no Index, Format C, Table 1 z_‘;q%%nver out Ay
a 5 Pin M12 Connector ) A 18" Watertight, Side
ﬁ/.lso”t%r\ﬁo , | - Single ended, no index, Format A, Table 4 g]gg o B 3 Watertight, Side
oun ole : o - : .
. | J Single ended, with index, Format A, Table 4 ol C 6 Watertight. Side
2.00” BC Face ferential Line atertignt,
SPECIFICATIONS \ Mount, 1/4” K Single ended, with index, Format B, Table 4 Driver out D 10’ Watertight, Side
Shaft L Single ended, with index, Format C, Table 4 |  (4469) F 15 Watertight, Side
STANDARD OPERATING CHARACTERISTICS ELECTRICAL MECHA-NICAL ﬁ/_l50u§%r\|,_|o | M Single ended. no index, Format G, Table 4 mm;m P 18" Watertight, End
Code: Ir!cremental, Optical . Input Power: . . Shaft SIZES.: 1/4” or 3/8 18;]} b Faoc: N Single ended. with index, Format D, Table 4 s Q 3: Watert!ght, End
Resolution: 1to 1024 PPR (pulses/revolution) 5 10 26 VDC at 80 mA max., not including output Shaft Loading: (at 0.25” from encoder face) 80 Mount, 358" g pin 3112 Commeet Sameas 4 | R © Watertight, End
Accuracy: (Worst case any edge to any other loads Ibs. radial, 80 Ibs. axial Shaft p ISI:n b enggger‘:ooirndex Format A Table 5 with extend. S 10" Watertight, End
edge) +7.5 arc-min. Outputs: , Shaft Speed: 10,000 RPM max. 250" Servo _ gl it index. Format A Tab temp range T 15 Watertight, End
Format: Two channel quadrature (AB) with op- :gﬁ?cg)ﬁferenhal Line Dyiver: 100ma, sink or Shaft Runout: 0.001” max. TIR qﬂggptég FHaOcE’ g g!ngle engeg, W!Ih !ngex, I:ormaI : Tazleg S?t"r:e s g
tional Index (Z) and complementary outputs Moment of Inertia: 3.0 x 10 0z—in—sec? ' 8 ingle ended, with index, rormat b, 1able WIth EXIGNG.
7272 Push-Pull: 40mA, sink or source e Mount, 1/4 i ith i temp range
Phase Sense: A leads B for CW or CCW shaft ro- W P T _ Housing and Cover: Aluminum Shaft S Single ended, with index, Format C, Table 5 | = * T,
tation as viewed from the shaft end of the encoder; 7272 Differential Line Driver: 40 mA, sink or dhait Paterlal. St 262" S T Single ended, no index, Format C, Table 5 ith extend
; h source rial: Stainless Steel . ervo . - with extend.
see Ordering Information _ Disc Material: Mylar Mount/ 3 Hole, | U Single ended, with index, Format D, Table 5 temp range
Quadrature Phasing: 90° = 22.5° electrical 7273 Open Collector: 40mA, sink max . - 1.88” BC Face |V Differential, no index, Format A, Table 6 Same as “4”
Symmetry: 180° + 18° electrical Frequency Response: 100 kHz min. (index WIS 105 gﬂr?aﬂp t9"| w Difrentil, vt ndex,Format A, Table & tvglrt]? egﬁncei
Index: 180° + 18° electrical (gated with B low) 75 _kHZ IIID. f(?r elzxtended temperature range) ENVIRONMENTAL 2.62” Servo X Differential, with index, Format B, Table 6 prang
Waveforms: Squarewave with rise and fall times glz ':‘ﬁiL':mm"ﬁm;@gi\}gri'glmo‘r’;sg? and short Operating Temperature: Mount/ Y Differential, with index, Format C, Table 6
less than 1 microsecond into a load capacitance Gircuit protected V- polarity Standard: 0 o +70 °C; g(‘;‘g'ev 1“/?3” | 2 Differential, no index, Format G, Table 6
0f 1000 pf Termination: MS Connector, M12 Connector, Cable Extended: 0 to +85 °C (consult factory for low 14 %cr:aaﬁoun | see page 3 for electrical tables and page
Exits temperature operation to —40 °C) 4 for formats

Mating Connector:

7 pin, style MS3106A-16S-1S (MCN-N5);

10 pin, style MS3106A-18-1S (MCN-N6)

10 pin, NEMA4 style (MCN-N6N4)

Cable w/ 5 pin M12 Connector (112859-XXXX)

Cable w/ 8 pin M12 Connector (112860-XXXX)

Storage Temperature: —40 to +90 °C
Shock: 50 G’s for 11 milliseconds duration
Vibration: 5 to 2000 Hz at 20 G’s
Humidity: Up to 98% (non-condensing)
Enclosure Rating:

HR525: NEMA12/IP54 (dirt tight, splashproof);
HR625: NEMA4/IP66 (dust proof, washdown)

To order, complete the model number with code numbers from the table below:

Cable Assemblies with MS Connector
1400431XXXX 7 Pin MS, Cable Assy. For Use with Single Ended w/Index Outputs
108596-XXXX 7 Pin MS, Cable Assy. For Use with Differential Line Driver w/o Index Outputs

1400635XXXX 10 Pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs
NEMA4 10 pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs

109209-XXXX

Cable Assemblies with M12 Connector
112859-XXXX 5 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Differential Line Driver Outputs

*Note: Standard cable length is 10 feet but may be ordered in any length in 5 foot increments.
For example, for a 20 foot cable, replace XXXX with -0020.

Mating Connectors (no cable)
MCN-N5 7 pin, style MS3106A-165-1S

MCN-N6 10 pin, style MS3106A-18-1S
MCN-NG6N4 10 pin, NEMA4 style




INCREMENTAL ENCODERS INCREMENTAL ENCODERS

SERIES HR25 Dynapar™ brand " DYNAPAR SERIES HR25

ELECTRICAL CONNECTIONS DIMENSIONS Code 3: Mechanical

0,2: Flange 1,3: 2.5" Servo 4,5: 2.5" Servo 6,7: 2.5" Servo 8,9: 2.62" Servo

Prewired Cable or Accessory Cables with 7 or 10 Pin MS Connector - when Code 4=0t0 6, orA, B, C,Dor G

Note: Wire color code§ are relferencedl here for models that are spgcified with pre-wi(ed cable. Connector/cables are described in 0.30"»‘ — 28" Dia 3 x
the Encoder Accessories section of this catalog and color-coding information is provided here for reference. (03" Dpx gro“'Lg Flat)
1/4" Dia. Round
.500" -500"
Table 1 - Differential Table 2 - Single Ended Table 3 - Differential
**Cable # 109209-XXXX or 1400635XXXX Cable # 1400431XXXX Cable # 108596-XXXX | v
Encoder | 10 Pin Differential Line Driver w/ Index Encoder | 7 Pin Single Ended w/ Index Outputs Encoder | 7 Pin Dif Line Driver w/o Index Y . @ #6-32 UNG-28 (3#10.32 UNC 28 (@ #1032 NGB
Function pin _|Wire Color| Cable Accessory Function [~ Twire Color| Cable Accessory Function |0 Cable Accessory e ©5305EE. R E GLHEEE.
Code Color Code Code Color Code Color Code Note: Flat provided on 3/8" shaft s e
Signal A A BRN BRN Signal A A BRN RED Signal A A RED 5" Din leon]
Signal B B ORN ORG Signal B B ORN BLUE Signal B B BLUE ('031”,3?;59;;3:&0 —
Signal Z* C YEL YEL Signal Z* C YEL YEL Signal A C YEL
Power Source| D RED RED Power Source| D RED WHT Power Source| D WHT 2500 2 625"
N/C E — — No Connection| E — GRN Signal B E GRN (o Bo B i
Common F BLK BLK Common F BLK BLK Common F BLK ya" Dia Round
Case _ G GRN GRN Case G GRN SHIELD Case G SHIELD R Dia v 15
Signal A H BRN/WHT BRN/WHT >ll<0.10" 01255 |«
SignaIE | ORN/WHT ORN/WHT Code 4: Output Note: Flat provided on 3/8" shaft
Signalz | J | YEUWHT| VEL/WHT 0-3: Format A 4,5: Format B 6 - D: Format C G: Format D
ccw—> ccw—> cw —>» ccw —>
5 & 8 Pin M12 Accessory Cables - when Code 4=Hto Z al LT L1 e Al LI AL
Connector pin numbers and cable assembly wire color information is provided here for reference. s LI LT L s LI LT L s LT LI L I LT LI L
z 1 z_ I z 1 z
Table 4 Table 5 Table 6 L1
Encoder Cable # 112859-XXXX | Cable # 112860-XXXX | Cable # 112860-XXXX A Leads B CCW B A Leads B CCW A Leads B CW A Leads B CCW
Function | 9 PinSingle Ended 8 Pin Single Ended 8 Pin Differential Index Width (180°) Gated to B Index Width (180°) Gated to B Index Width (180°) Gated to B Inverted Index (180°) Gated to B
Pin Wire Color : Wire Color : Wire Color
Code o Code | P £9d9 Code 6: Termination
Signal A 4 BLK 1 BRN 1 BRN
Signal B 2 WHT 4 ORG 4 ORG 0: End MS Connector  1: Side MS Connector 0: End M12 Connector  1: Side M12 Connector
Signal Z* 5 GRY 6 YEL 6 YEL When Code 5is0to 6 or Ato G When Code 5is Hto Z
Power +V 1 BRN BLU 2 RED 2 RED i
Com 3 — 7 BLK 7 BLK : |
Signal A — — — — 3 BRN/WHT 058"
Signal B — — — — 5 ORG/WHT 1.11”
Signal Z* — — — — 8 YEL/WHT J
NOTES: Code 6: 0 & 1 dimensions shown with
1) Cable Configuration (Tables 1 and 3): PVC jacket, 105 °C rated, overall foil shield; 3 twisted pairs 26 AWG (output signals), plus 2 twisted pairs 24 AWG (input LED Output Indicator Option (Code 7: PS)
power)
2) Cable Configuration (Table 2): PVC jacket, 105 °C rated, overall foil shield; 3 twisted pairs 26 AWG (output signals), plus 2 twisted pairs 24 AWG (input power) 2-6: Side Cable J-N: End Cable A-F: Side W.T. Cable P -T: End W.T. Cable
3) Cable Configuration (Tables 4, 5 and 6): PVC jacket, 105 °C rated, overall foil shield; 24 AWG conductors, minimum 011" 49+
4) Standard cable length is 10 feet but may be ordered in any length in 5 foot increments. For example, for a 20 foot cable, replace -XXXX with -0020 . - 125" s
5) * Index not provided on all models. See ordering information. ! !
6) **For watertight applications, use NEMA4 10 pin cable & connector 109209-XXXX. 166" T Lov
7) “MS” Type mating connectors and pre-build cables are rated NEMA 12 80
8) “M12” Cable assemblies are rated IP67 * ]:Itll -




INCREMENTAL ENCODERS

SERIES HA26

Integral Coupling Encoder

Key Features

Size

Industry Standard 2.5” Rugged Encoder

Integral Coupling and Flange Provide
Thermal and Electrical Isolation

Field Replaceable Coupling

Dynapar™ brand

RoHS

EN 61326

1
=

by

DYNAPAR

INCREMENTAL ENCODERS

SERIES HA26

Ordering Information
To order, complete the model number with code numbers from the table below:

Code 1: Model | Code 2: PPR

| Code 3: Mechanical |

Code 4: Qutput

| Code 5: Electrical | Code 6: Termination |Code 7: Options

HA526 LU [

[

L] L] L0

Ordering Information

SPECIFICATIONS

STANDARD OPERATING CHARACTERISTICS

Code: Incremental, Optical

Resolution: 1 to 2540 PPR (pulses/revolution)
Accuracy: (worst case any edge to any other
edge) 2.5 arc-min.

Format: Two channel quadrature (AB) with
optional Index (Z) and complementary outputs
Phase Sense: A leads B for CW or CCW shaft
rotation as viewed from the shaft end of the
encoder; see Ordering Information

Quadrature Phasing: 90° + 22.5° electrical
Symmetry: 180° + 18° electrical

Index: 180° + 18° electrical (gated with B low)
Waveforms: Squarewave with rise and fall times
less than 1 microsecond into a load capacitance
of 1000 pf

ELECTRICAL

Input Power:

510 26 VDC at 80 mA max., not including output
loads

Outputs:

7273 Open Collector: 40mA, sink max

7272 Push-Pull: 40mA, sink or source

7272 Differential Line Driver: 40 mA, sink or
source

4469 Differential Line Driver: 100mA, sink or
source

Frequency Response: 100 kHz min. (index
75 kHz min. for extended temperature range)
Noise Immunity: Tested to EN61326-1
Electrical Immunity: Reverse polarity and short
circuit protected

Termination: MS Connector, M12 Connector,
Cable Exit

Mating Connector:

7 pin, style MS3106A-16S-1S (MCN-N5);

10 pin, style MS3106A-18-1S (MCN-N6)

10 pin, NEMAA4 style (MCN-N6N4)

Cable w/ 5 pin M12 Connector (112859-xxxx)
Cable w/ 8 pin M12 Connector (112860-xxxx)

N

MECHANICAL

Shafts Coupling: accepts 1/4”, 3/8” and 1/2”
motor or machinery shafts

Shaft Speed: 5,000 RPM max.

Shafts Alignment: 0.002” max. TIR runout;
0.005” max. radial offset; 3° max. angular
Mating Shaft Lengths: Typically: 0.5” max.
available into the coupling as measured from
the A/B mounting surface. 1.3” max available
into the coupling as measured from the C
mounting surface.

Starting Torque: (max at 25 °C) 1.0 oz-in;
Moment of Inertia: 4.3 x 10 oz—in—sec?
Housing and Cover: Aluminum

Shaft Material: Stainless Steel

Disc Material: Glass

Weight: 1.5 Ibs

ENVIRONMENTAL

Operating Temperature:

Standard: 0 to +70 °C;

Extended: 0 to +85 °C (consult factory for low
temperature operation to —40 °C)

Storage Temperature: —40 to +90 °C

Shock: 50 G’s for 11 milliseconds duration
Vibration: 5 to 2000 Hz at 20 G’s

Humidity: Up to 98% (non-condensing)
Enclosure Rating: NEMA12/IP54 (dirt tight,
splashproof)

HA526 0001 0600
Size 25 with 0005 0625
Integral 0010 0635
Coupling 0012 0720
and Flange 0050 0800
Adapter, 0060 0900
G!ass Code 0100 1000
Disk 0120 1024
0150 1200
0180 1250
0200 1270
0240 1500
0250 1600
0256 1800
0300 1968
0360 2000
0400 2048
0500 2400
0512 2500
2540
For
Resolutions
above 2540,
see Series
HC526

A Flange Adapter
with Pilot

B Flange Adapter
without Pilot

C Flange Adapter
for NEMA Size
42 Motors

7 Pin Connector or Cable
Single Ended, no Index, Format A, Table 1

Single Ended, with Index, Format A, Table 1
Single Ended, with Index, Format B, Table 1
Single Ended, with Index, Format C, Table 1
Single Ended, no Index, Format C, Table 1

Single Ended, with Index, Format D, Table 1

[ I T

10 Pin Connector or Cable

Differential, no Index, Format A, Table 2
Differential, with Index, Format A, Table 2
Differential, with Index, Format B, Table 2
Differential, with Index Format C, Table 2
Differential, no Index, Format C, Table 2

O W O W N

5 Pin M12 Connector
H Single ended, no index, Format A, Table 4

J Single ended, with index, Format A, Table 4
K Single ended, with index, Format B, Table 4
L Single ended, with index, Format C, Table 4
M Single ended, no index, Format C, Table 4

N Single ended, with index, Format D, Table 4

8 Pin M12 Connector
P Single ended, no index, Format A, Table 5

Q Single ended, with index, Format A, Table 5
R Single ended, with index, Format B, Table 5
S Single ended, with index, Format C, Table 5
T Single ended, no index, Format C, Table 5
U Single ended, with index, Format D, Table 5
V' Differential, no index, Format A, Table 6

W Differential, with index, Format A, Table 6
X Differential, with index, Format B, Table 6
Y Differential, with index, Format C, Table 6

Z Differential, no index, Format C, Table 6

See page 3 for electrical tables and page
4 for formats.

5-26V in; 5-26V 0 End Mount Availab[e when
Open Collector Connector Code 4 is 0 thru

with 2.2kQ ) G, and Code 6 is
Pullup out 1 Side Mount Oort:

5-26V in: Connector

5-26V Open 18” Cable, Side PS LED Output

Collect_or out 3 Cable, Side Indicator

5-26V in; 5V )
6’ Cable, Side

Totem Pole
out 10’ Cable, Side
15’ Cable, Side

o Ol & W N

5-26V in; 5V
Differential
Line Driver out
(7272)

5-26V in;
5-26V Dif-
ferential Line
Driver out
(7272)
5-26Vin, 5

V Differential
Line Driver out
(4469)
5-15Vin, 5-15
V Differential
Line Driver out
(4469)

Same as “0”
with extend.
temp range
Same as “1”
with extend.
temp range
Same as “2”
with extend.
temp range
Same as “3”
with extend.
temp range
Same as “4”
with extend.
temp range

Cable Assemblies with MS Connector

1400431XXXX 7 Pin MS, Cable Assy. For Use with Single Ended w/Index Outputs
108596-XXXX 7 Pin MS, Cable Assy. For Use with Differential Line Driver w/o Index Outputs
1400635XXXX 10 Pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs
109209-XXXX NEMA4 10 pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs

Cable Assemblies with M12 Connector

112859-XXXX 5 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Differential Line Driver OQutputs

*Note: Standard cable length is 10 feet but may be ordered in any length in 5 foot increments.
For example, for a 20 foot cable, replace XXXX with -0020.

Mating Connectors (no cable)
MCN-N5 7 pin, style MS3106A-16S-1S

MCN-N6 10 pin, style MS3106A-18-1S
MCN-N6N4 10 pin, NEMA 4 style

Flexible Couplings
CPLX1250375 Flexible Coupling 3/8”; 1/4”, 3/8”, 1/2”




INCREMENTAL ENCODERS

Y DYNAPAR SERIES HA26

INCREMENTAL ENCODERS

SERIES HA26

ELECTRICAL CONNECTIONS

Dynapar™ brand

DIMENSIONS

Code 3: Mechanical

Prewired Cable or Accessory Cables with 7 or 10 Pin MS Connector - when Code 4=0to 5, or A,B,C,DorG

A: Flange with Pilot B: Flange without Pilot C: NEMA 42 Flange

Note: Wire color codes are referenced here for models that are specified with pre-wired cable. Connector/cables are described in
the Encoder Accessories section of this catalog and color-coding information is provided here for reference.

MOUNTING SURFACE

4 HOLES, .181 DIA.
EQUALLY SPACED 90°
APART ON A 2.952" DIA. B.C.

MOUNTING SURFACE

4 HOLES, .181 DIA.
EQUALLY SPACED 90°
APART ON A 2.952" DIA. B.C.

MOUNTING SURFACE

4 HOLES, .181 DIA.
EQUALLY SPACED 90°
APART ON A 2.952" DIA. B.C.

Table 1 - Single Ended Table 2 - Differential
Cable # 1400431XXXX **Cable # 109209-XXXX or 1400635XXXX
Encoder 7 Pin Single Ended w/ Index Outputs Encoder 10 Pin Differential Line Driver w/ Index B i i
Function .~ [Wire Color| Cable Accessory Function [ .~ wire Color| Cable Accessory
Code Color Code Code Color Code o
SignalA | A BRN RED SignalA | A BRN BRN ' =
Signal B B ORN BLUE Signal B B ORN ORG F S0 F 3:940 MAX “TAOMAX ‘
Signal Z* c YEL YEL Signal Z* c YEL YEL Mating shaft lengths: Typically: 0.5" max. available into the coupling as measured from the A/B mounting surface.
Power Source| D RED WHT Power Source| D RED RED 1.3" max. available into the coupling as measured from the C mounting surface.
No Connection| E — GRN No Connection| E — — o ~
Common F BLK BLK Common F BLK BLK Code 4: Output
Case G GRN SHIELD Case G GRN GRN 0 - 3: Format A 4 - 5: Format B 6 - D: Format C G: Format D
Signal A H | BRN/WHT BRN/WHT cow—> cow—> ow—> cow—>
Signal B I ORN/WHT ORN/WHT AL LI AL AL AL
Signal Z J YEL/WHT YEL/WHT s LI LTI e LTI 1T e LI LI s_ LI LT
z z z z
[ I I —
5 & 8 Pin M12 Accessory Cables - when Code 4=H to Z AleadsBCCW A Leads B CCW A Leads B CW A Leads B CCW
Connector pin numbers and cable assembly wire color information s provided here for reference. Index Width (180°) Gated to B Index Width (180°) Gated to B Index Width (180°) Gated to B Inverted Index (180°) Gated to B
Table 4 Table 5 Table 6
Cable # 112859-XXXX | Cable # 112860-XXXX | Cable # 112860-XXXX . : :
Encoder | 5'pin Single Ended | 8 Pin Single Ended | 8 Pin Differential Code 6: Termination
Pin Wire Color Pin Wire Color | pip Wire Color 0: End MS Connector 1. Side MS Connector 2-6: Side Cable
Code Code Code When Code 5is0to5or Ato G When Code 5is0to5orAto G
Signal A 4 BLK 1 BRN 1 BRN P i __ _ ] 18
SignalB | 2 WHT 4 ORG 4 ORG gor = !
Signal Z* 5 GRY 6 YEL 6 YEL — = o T )
Power V| 1 BRNBLU | 2 RED 2 RED I b | e
Com 3 — 7 BLK 7 BLK 218 I J
Signal A — — — — 3 BRN/WHT J
SignalB | — — = — 5 ORG/WHT - e~
Signal Z* — — — — 8 YEL/WHT
\/\/\/v
L— 1.93"—»‘
0: End M12 Connector 1: Side M12 Connector
NOTES: When Code 5is H to Z When Code 5is Hto Z
1) Cable Configuration (Table 1): Cable Configuration: PVC jacket, 105°C rated, overall foil shield; 22 AWG conductors, minimum : i
2) Cable Configuration (Table 2): PVC jacket, 105 °C rated, overall foil shield; 3 twisted pairs 26 AWG (output signals), plus 2 twisted pairs 24 AWG (input power) ose |
3) Cable Configuration (Tables 4, 5 and 6): PVC jacket, 105 °C rated, overall foil shield; 24 AWG conductors, minimum -—
4) Standard cable length is 10 feet but may be ordered in any length in 5 foot increments. For example, for a 20 foot cable, replace -XXXX with -0020 jmu
5) * Index not provided on all models. See ordering information. :
6) **For watertight applications, use NEMA4 10 pin cable & connector 109209-XXXX. J
7) “MS” Type mating connectors and pre-build cables are rated NEMA 12 -
8) “M12” Cable assemblies are rated IP67
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DYNAPAR

Ordering Information
To order, complete the model number with code numbers from the table below:

Dynapar™ bran "

Integral Coupling Encoder

Code 1: Model | Code2:PPR | Code 3: Mechanical | Code 4: Output | Code 5: Electrical | Code 6: Termination | Code 7: Options
Reyesures HCs26 0000 [0 O O 0 00
e High 5000 PPR Resolution Available Ordering Information
HC526 3000 A Flange Adapter | 7 Pin Connector or Cable 5-26V in; 5-26V 0 End Mount é‘Vz"ai"_e V(m"
: : ' ith Pilot 0 Single Ended, no Index, Format A, Table 1 Open Collector t 008 218 0 hru
* Integral Coupling and Flange Provide Size 25 3600 with lo ot Eneed no e, rormat A, e T ks ok Connector 6, and Code 615
X | Enclosed 4096 B Flange Adapter |1 Single Ended, with Index, Format A, Table 1 Pullup out 1 Side Mount 0ort:
Thermal and Electrical Isolation with Integral 5000 without Pilot |4 ingle Ended, with Index, Format B, Table 1| 1 gy 1 Comertor :
gﬁg [éll':r?ge C fF(',a"“?E l\;\gasptif A Single Ended, with Index, Format C, Table 1| 5-26V Open 2 18’ Cable, Side  |PS LED
. . r iz , llect t , ,
e Field Replaceable Coupling Adapter 42 Motors c S!ngle Ended, nglndex, Format C, Table 1 (53_025\‘; l‘: OSL\‘/ 3 3 Cable, Side ﬁ]lijtirég:or
G Single Ended, with Index, Format D, Table 1 Totem Pble 4 6 Cable, Side
10 Pin Connector or Cahle out 5 10’ Cable, Side
2 Differential, no Index, Format A, Table 2 5-26V in; 5V 6 15 Cable. Side
3 Differential, with Index, Format A, Table 2 El'r‘:f:gmgl out ’
5 Differential, with Index, Format B, Table 2 (7272)
B Differential, with Index Format C, Table 2 5-26V in_;
D Differential, no Index, Format C, Table 2 5-26V Dif-
ferential Line
EN 61326-1 |RoHS 5 Pin M12 Connector Driver out
H Single ended, no index, Format A, Table 4 (7272)
J Single ended, with index, Format A, Table 4
K Single ended, with index, Format B, Table 4 \?V?t';]‘% ftséng
SPECI FICATI ONS \ L Single ended, with index, Format G, Table 4 temp range.
M Single ended, no index, Format C, Table 4 Same as “1”
STANDARD OPERATING CHARACTERISTICS ELECTRICAL MECHANICAL N Single ended, with index, Format D, Table 4 with extend.
Code: Incremental, Optical Input Power: Shafts Coupling: accepts 1/4”, 3/8” and 1/2” 8 Pin M12.C . temp range
Resolution: 3000 to 5000 PPR (pulses/revolu- 4.5 min. to 26 VDC max. at 80 mA max., not motor or machinery shafts p g‘ | 3"3”"' or o Format A Table 5 Same as “2”
tion) including output loads Mating Shaft Lengths: Typically: 0.5” max. Ingle ended, no index, Format A, Table with extend.
Accuracy: (worst case any edge to any other Outputs: available into the coupling as measured from Q Single ended, with index, Format A, Table 5 temp range”
edge) +10.8°/PPR 7273 Open Collector: 40mA, sink max the A/B mounting surface. 1.3” max available R Single ended, with index, Format B, Table 5 nge as “3
Format: Two channel quadrature (AB) with 7272 Push-Pull: 40mA, sink or source into the coupling as measured from the C S Single ended, with index, Format C, Table 5 }N'Th extend.
optional Index (Z) and complementary outputs 7272 Differential Line Driver: 40 mA, sink or mounting surface. T Single ended. no index. Format C. Table 5 emp range
Phase Sense: A leads B for CW or CCW shaft source Shafts Alignment: 0.002” max. TIR runout; U S'ngl nd d’ ih .nd' Formm tyD Table 5 Same as “4”
rotation as viewed from the shaft end of the Frequency Response: 250 kHz min. 0.005” max. radial offset; 3° max. angular '. ge e. ¢ ’V\f' Index, Formal U, Table with extend.
encoder; see Ordering Information Noise Immunity: Tested to EN61326-1 Shaft Speed: 10,000 RPM max. V' Differential, no index, Format A, Table 6 temp range
Quadrature Phasing: 90° + 25° electrical Electrical Immunity: Reverse polarity and short Starting Torque: (max at 25 °C) 1.0 oz-in W Differential, with index, Format A, Table 6
Symmetry: 180° + 25° electrical circuit protected Moment of Inertia: 4.3 x 10 oz-in-sec? X Differential, with index, Format B, Table 6
Index: 90° + 25° electrical (gated with B low) Termination: MS Connector, M12 Connector, Housing and Cover: Aluminum Y Differential. with index. Format C. Table §
Waveforms: Squarewave with rise and fall times Cable Exit Shaft Material: Stainless Steel 7 Differentialy 10 index Iéormat c 1"able 8
less than 1 microsecond into a load capacitance Mating Connector: Disc Material: Glass ' ’ ’
of 1000 pf 7 pin, style MS3106A-165-1S (MCN-N5); Weight: 15 Ibs See page 3 for electrical tables and page
10 pin, style MS3106A-18-1S (MCN-N6
pin, sty ( ) ENVIRONMENTAL 4 for formats.

10 pin, NEMA4 style (MCN-N6N4)

Cable w/ 5 pin M12 Connector (112859-XXXX)
Cable w/ 8 pin M12 Connector (112860-XXXX)

Operating Temperature:

Standard: 0 to +70 °C;

Extended: —40 to +85 °C

Storage Temperature: —40 to +90 °C
Shock: 50 G’s for 11 milliseconds duration
Vibration: 5 to 2000 Hz at 20 G’s
Humidity: Up to 98% without condensation
Enclosure Rating: NEMA12/IP54 (dirt tight,
splashproof)

Cable Assemblies with MS Connector*

1400431XXXX 7 Pin MS, Cable Assy. For Use with Single Ended w/Index Outputs
1400635XXXX 10 Pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs

109209-XXXX NEMA4 10 pin MS, Cable Assy. For Use with Differential Line Driver with Index Outputs

Cable Assemblies with M12 Connector*

112859-XXXX 5 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Single Ended Outputs
112860-XXXX 8 Pin M12, Cable Assy. For Use with Differential Line Driver Outputs

*Note: Standard cable length is 10 feet but may be ordered in any length in 5 foot increments.
For example, for a 20 foot cable, replace XXXX with -0020.

Mating Connectors (no cable)

MCN-N5 7 pin, style MS3106A-16S-1S
MCN-N6 10 pin, style MS3106A-18-1S
MCN-N6N4 10 pin, NEMA4 style

Flexible Couplings
CPLX1250375 Flexible Coupling 3/8”; 1/4”, 3/8”, 1/2”




INCREMENTAL ENCODERS

SERIES HC26

INCREMENTAL ENCODERS

SERIES HC26

Dynapar™ brand T DYNAPAR

DIMENSIONS

ELECTRICAL CONNECTIONS Code 3: Mechanical

Prewired Cable or Accessory Cables with 7 or 10 Pin MS Connector - when Code 4=0to0 5, or A, B, C, D or G
Note:  Wire color codes are referenced here for models that are specified with pre-wired cable. Connector/cables are described in
the Encoder Accessories section of this catalog and color-coding information is provided here for reference.

A: Flange with Pilot C: NEMA 42 Flange

MOUNTING SURFACE

B: Flange without Pilot

MOUNTING SURFACE

MOUNTING SURFACE

27 27
4HOLES, .