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Absolutely Yes!
Nikon Absolute Encoder
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M-sequence one-track absolute encoders

USRS Features

Changing the future of factory automation and industrial robotics

Aiming to be the de facto absolute encoder

Nikon absolute encoders are a groundbreaking family of products that employs Nikon’s unique optics technology and M-se-
quence onetrack absolute pattern to increase the miniaturization and reliability that will be required of absolute encoders.
Nikon’s fundamental technology and experience has also been incorporated in order to meet the increasing demand for highly

reliable encoders.

Absolute encoders are a key component for factory automation and industrial robotics. With the launch of these absolute
encoders, Nikon is now contributing to advances in the future of robots in our society.

High reliability
Double encoding system

Nikon absolute encoders were developed based on the notion of
fail-safe.

The double encoding system realizes this basic concept.

The number of single turns is detected in the optical encoder.
The number of multiple turns is detected in the magnetic encod-
er. In other words, there are two types of encoder in the one
device.

Encoder internals

L E
component

(analog) Customer device internals

|0
Il
Il
';‘)"zg‘e‘i‘g‘r‘g ouputic [Lip| Recehing Processing
o [l Lsl component
ponent i

M-sequence
pulse disc

Tngle-turn
component
(analog)

In a double encoding system, it is possible to continuously
monitor both encoders in order to detect unexpected errors
before they occur. In addition, because errors produced by
encoders can be analyzed in detail, the cause of an error can be
narrowed down and analysis speeded up.

Nikon absolute encoders will continue to evolve in order to meet
the demand for improvements in encoder reliability.

Originality
M-sequence one-track absolute pattern

In response to market demand for both compactness and high reliability,

Nikon uses an M-sequence pattern for the absolute encoder’s track pattern.

With the M-sequence, a real one-track pattern creates absolute value data.
This is a unique proprietary technique that has reduced size and increased
reliability, improvements not possible with the gray code pattern commonly
used in conventional absolute encoders. In addition, it can output full
absolute data immediately, once connected to mains power.

Easy to install

Modular structure

By using Nikon’s proprietary optics and the M-sequence one-track pattern, we
have been the first in the industry to achieve a modular structure for absolute
encoders (we supply encoders as parts and allow customers to make their own
modifications and attachments). Through modularizing, we have been able to
reduce the number of components, freeing up space where a motor can be
inserted.

Nikon's modular structure absolute encoders have already been successfully
employed at a number of motor manufacturers and have received high praise.

Low current usage

Current usage of 30-uA during backup operations

Nikon absolute encoders achieve a low current usage by using a
magnetic encoder to count the number of multi-turns. This helps
increase the life of the backup battery.

Reduced wiring

Full serial communications with four wires

To meet customer needs, we offer three types of reduced wiring :

« Vcce/battery-line shared, bus connection type (4 wires)

*See diagram below.

« Vcce/battery-line shared, 1-to-1 connection type (4 wires)

« Vce/battery-line separate, 1-to-1 connection type (6 wires)

A design using shared battery lines enables full-serial communications with
a reduced four-wire model comprised of two signal lines and two power
lines. Compatible with numerous communication formats, devices can also
be connected to a maximum of eight buses. With fewer wires, the reliability

of the entire robotics system is increased, while costs are reduced.

Nikon Conventional
M-sequence pattern gray code pattern
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Nikon Absolute Encoder Flagship Model "M50 Series”

e External dimensions
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SUPER mid-range product line compatible with a wide range of applications

e External dimensions

MAR-MX60A/SAR-ML60A

MAR-MX60MFA
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Applications

Ideal for small AC servo motors used in small industrial robots,
service robots and mounters, etc.

Ultrathin structure created with reflective optics

Using Nikon’s proprietary optics, we have achieved a thickness
of only 12 mm.

The thickness of the MAR-M50 series is less than half that of
previous transmission encoder.

Improved resolution
Higher resolution of up to 24 bit

Higher operating temperatures

Operating temperatures of up to 95°C
Improved heat resistance and dissipation.

#1 : The axial displacement of the motor shaft must be within £0.15
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Applications

Ideal for small AC servo motors used in small industrial robots,
service robots and mounters, etc.

Achieves low-profile equivalent to conventional
models while incorporating battery-free feature

The MAR-MX60MFA is a breakthrough absolute encoder product that achieves
low-profile equivalent to conventional models while incorporating battery-free
feature with utilizing a Nikon proprietary technology. This means existing
encoders can be easily replaced with this model without major design changes.

Improved resolution
Higher resolution of up to 27 bit

Higher operating temperatures

The MAR-MX60A achieves a guaranteed maximum operating tempera-
ture of 105°C. By offering higher operating-environment resistance, this
model enhances the flexibility in the design of motors and equipment.
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Hollow shaft model with large internal diameters and compact optics design.
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e External dimensions
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Applications

Ideal for hollow actuators used in multi-joint robots

Two hollow shaft models that require no
signal adjustment

Employing Nikon’s proprietary optics, we have arrived at a reliable
design that allows for gap and thrust displacement. We offer two
models: 15 mm shaft and $24 mm shaft (shaft diameter maximum
$25 mm), with functionality that requires no signal adjustment.

Improved resolution
Higher resolution of up to 24 bit.

Higher operating temperatures

The MAR-MC52A achieves a guaranteed maximum operating tempera-
ture of 95°C. By offering higher operating-environment resistance, this
model enhances the flexibility in the design of motors and equipment.
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Large inner diameter hollow absolute encoder. Successor to the MC43A.

e Installation dimensions

A
BN

depth4.5

22,5501 4 22.5

x mark : C0.2
0.4

#1
X g r—{£/0.02]A]
£ .
. g B #63h7 (Hs0) Al
ol
) 58 X 5 A
Enlarged view B | Yo = ) %2
- [ ] > (Within 113)
Ra6.3

%1 : The axial displacement of the motor shaft must be within +0.3.
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¢ External dimensions
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Applications

Ideal for hollow actuators used in multi-joint robots

A hollow-type encoder with a large inner diameter is also available.
Inner diameter : $63mm

External diameter : ¢113mm

Thickness : approx 12mm

Improved resolution
Higher resolution of up to 27 bit.

Higher operating temperatures

The MAR-MCX63A achieves a guaranteed maximum operating tempera-
ture of 105°C. By offering higher operating-environment resistance, this
model enhances the flexibility in the design of motors and equipment.



EAMH:  Basic specifications

#Z&  Model number MAR-M50A MAR-MX60MFA MAR-MX60A SAR-MLB0A MAR-MC52A MAR-MCX63A
1EEES85 20bit (1048576 positions/rev.) 20bit (1048576 positions/rev.) 20bit (1048576 positions/rev.) 20bit (1048576 positions/rev.) 20bit (1048576 positions/rev.) 20bit (1048576 positions/rev.)
Pay: - Single-turn Option: 22 bit, 24 bit Option: 22 bit, 24 bit, 27bit Option: 22 bit, 24 bit, 27bit Option: 22 bit, 24 bit, 27bit Option: 22 bit, 24 bit Option: 22 bit, 24 bit, 27 bit
Resolution SEEES 16 bit (65536E1z) 16 bit (65536/@%s) 16 bit (65536[E1%5) _ 16 bit (65536[E1%5) 16 bit(65536/@%s)
Multi-turn signal (65536 revolutions) (65536 revolutions) (65536 revolutions) (65536 revolutions) (65536 revolutions)
_ EERONF
IS EEERE Wiﬁtéh mains power 6000 min"! 8000 min' 8000 min' 8000 min"! 6000 min-' 6000 min'
Responsive
i IO Ty TEERS
[Scticboced With ba/ckup iy 10000 min 8000 min'! 8000 min - 6000 min* 6000 min-!
; FERONES
BIREBE With mains power DC5V DC5V DC5V DC5V DC5V DC5V
Power source =
voltage s TR DC3.6V - DC36V - DC36V DC3.6V
With backup battery - - X X
bl
SHEETR During normal operations 65 mA (TYP) 80 mA (TYP) 80 mA (TYP) 80 mA (TYP) 65 mA (TYP) 75 mA (TYP)
Current used SR Cy T UIERIRS
30 WA (TYP) - 55 LA (TYP) - 30 LA (TYP) 55 LA (TYP)

Using external battery

BIfEEZHE Operating temp. range -20C~ +95T -20C~ +85C -20C~ +105°C -20C~ +105°C -20C~ +95°C -20C~ +105°C

WAtk Mechanical specifications

W|EE—XN Moment of inertia for shaft (kg-m?) 3.25 X107 1.2X107 3.9%x 108 3.9%x 108 6.03 % 10°® 3.59 X 10°

FrEmEmANEE  Allowed rotational angular velocity (rad/sec?) 1.0x10° 1.0x10° 1.0%x10° 1.0x10° 1.0%x10° 1.0x10°

EfEEHR  Communication specifications

JBEZ0ORL Communication protocol A-format®

{mXEAHE  Transmission standard EIA ##5RS-485 #4l  EIA standard RS-485 compliant

mEAI Transmission method NRZ 32 82U7)LiEE  NRZ code half-duplex serial communications

R—L—k Baud rate (option) 2.5 Mbps (Option: 4 Mbps-16 Mbps)

{ES#%  Number of signal wires (option) 4 (Option: 6) 4 4 (Option: 6) 4 4 (Option: 6) 4 (Option: 6)

HEE Features

TEFMAEVT I AR 3840w (240X 16EwH)

Memory access development space 3840 bit (240 address X 16 bit)

JBEEVY Temperature sensor @] (@] (@] @] @] @]
JAREEHE  Bus connectivity(option) (@] O e} (@) e} (@)

?é(' 55'3_5 — = BZERAOFNICMAERE | 2 ILBHRAD L ELBHEVLEIL,
- /. 'E\
A TO ENSURE CORRECT USAGE, READ THE DELIVERY SPECIFICATIONS CAREFULLY BEFORE

WARNING USING YOUR PRODUCTS.
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eA-format®(Fatt — IV DEREIEC S,

SRR DIERAABIE . MAB—E T Jo/2 U ARBOER (AR B ELH) ADEVTT FEFBERDHRBERICL2RER TOBAZREF T F/c. MERIHERE%OENIRAEGERECI,
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Products and brand names are trademarks or registered trademarks of their respective companies.

A-format® is a registered trade mark of Nikon Corporation.

WARRANTIES AND DISCLAIMERS : Nikon warrants the products to be free of defects in materials and workmanship for a period of one year
from the date of delivery.

This warranty does not apply to use of the product outside of the specifications (described in the delivery specifications) or quality deterioration
due to improper use by the customer. After the warranty period, Nikon offers paid supports to maintain the quality of the products.
Specifications and products are subject to change without any notice or obligation on the part of the manufacturer. August 2024

© NIKON CORPORATION

NIKON CORPORATION

et — > 1-5-20, Nishioi, Shinagawa-ku,
Nikon 140-86015RR#BER | [XFAF 1-5-20 Tokyo 140-8601, Japan

https://digital-sol.nikon.com/products/encoder/ https://www.nikon.com/products/encoder/
BEVEDEREO Contact:
AVFZARNITIVYY 21— 3 XEES Industrial Solutions Business Unit
140-8601 R IIXFEAFH1-5-20 5 (03)6743-5634 1-5-20, Nishioi, Shinagawa-ku,

FAX (03)6410-7252 Tokyo 140-8601, Japan

Tel : +81-3-6743-5634 / FAX : +81-3-6410-7252
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All of the products in this brochure are under export restriction. The export of these
products is controlled by Japanese Foreign Exchange and Foreign Trade Law and
International export control regime. They shall not be exported without authorization
from the appropriate government authorities
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